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INTRODUCTION

The Ambler Mining District Access Project is a State of Alaska undertaking with the
objective of identifying, designing, and constructing an access and transportation corridor to the
Ambler mineral belt. Of the several preliminary corridors that were initially evaluated for
development potential, 1 has been selected for field work in preparation for regulatory
requirements defined by the National Environmental Policy Act (NEPA) process. The selected
corridor, referred to as the Brooks East Corridor, extends east from the Ambler mineral belt
through Bettles to the Dalton Highway (Figure 1). DOWL HKM contracted ABR, Inc.—
Environmental Research & Services (ABR) on behalf of the Alaska Industrial Development and
Export Authority (AIDEA) to characterize fish and aquatic habitat resources along the Brooks

East Corridor.

In 2012, ABR conducted field surveys to sample for the presence of resident and
anadromous fish species in streams crossed by the proposed corridor (Lemke et al. 2013). Fish
species not previously described in the area were reported to the Alaska Department of Fish &

Game (ADFG) for inclusion in the “Catalog of Waters Important for the Spawning, Rearing, or
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Migration of Anadromous Fishes,” known as the Anadromous Waters Catalog (AWC; ADFG
2013). As a result of the 2012 surveys, 175.5 km of streams were identified for nomination to the
AWC for Pacific salmon (Lemke et al. 2013). Furthermore, 272.6 km of stream were identified
as potential Dolly Varden (Salvelinus malma) habitat for inclusion in the ADFG Alaska
Freshwater Fish Index (AFFI) (Lemke et al. 2013). Official AWC nominations from the 2012
sampling occurred in September 2013 and the catalog will reflect these nominations in the spring
of 2014 (Appendix A) (ADG 2013).

In 2013, ABR’s summer field survey efforts focused on stream and riparian habitat
assessments at proposed bridge crossings along the corridor. Fish sampling was not conducted in
2013. This report summarizes the 2013 stream habitat surveys and integrates these results with

data on known fish assemblages in those waterbodies.
BACKGROUND

The Magnuson-Stevens Fishery Conservation and Management Act is federal legislation
mandating conservation and protection of fishery resources while optimizing harvests of
commercial fish stocks. Among the Act’s mandates is a requirement for the protection of
Essential Fish Habitat (EFH) utilized by fish species, including Pacific salmon, which have been
assigned a federal management plan. For anadromous salmon in Alaska, EFH includes both
freshwater and marine habitats. Where Pacific salmon are present in Alaskan freshwaters, the
National Oceanic and Atmospheric Administration (NOAA) Fisheries Service (NOAA Fisheries)

is the agency with primary management authority over the fish and their habitat.

In addition to federal management, the Alaska state constitution describes the state’s
mandate to maintain proper functioning and connectivity of aquatic habitats, along with proper
management of harvests to preserve sustained yields of anadromous fish. Consequently, in
Alaska, habitats that are used by migrating, spawning, or rearing anadromous fish are protected
under multiple administrative jurisdictions, including the Alaska Statute (AS) 16.05.877 (the
Anadromous Fish Act) (Buckwalter 2010). Furthermore, the ADFG AWC serves to designate

these anadromous habitats in Alaska.
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The following survey was conducted with the notion that the state and federal permits
necessary to proceed with the Ambler Mining District Access Project will require knowledge of

potential impacts to any fish habitat that may be traversed by the proposed road.
OBJECTIVES

e Objective 1: Document the stream habitat conditions in waterbodies associated with

potential bridge crossings along the Brooks East Corridor

e Objective 2: Integrate stream habitat and fish presence data from the study area to

determine potential impacts of bridge construction on stream habitat
STUDY AREA

The Brooks East Corridor crosses numerous rivers, large creeks, and smaller waterbodies
along its ~200 mile length. As defined in the United States Geological Survey’s National
Hydrography Dataset (USGS NHD) (USGS 2013), the proposed Brooks East Corridor crosses 7
subbasins (NHD fourth level: the Middle Kobuk River, Upper Kobuk River, Alatna River,
Allakaket, Upper Koyukuk River, Koyukuk Flats, and South Fork Koyukuk River) and 19
watersheds (NHD fifth level; Figure 2). The current corridor is described as a “preferred” route
with alternative routes along 2 relatively short stretches: a 23-km “northern option” near the
western end of the corridor which runs roughly parallel to, and north of the Manuleak River (the
preferred route runs roughly parallel to, and south of the Manuleak River) and a 94-km “southern
option” near the middle of the corridor where it passes through the Gates of the Arctic National
Preserve (Figure 2). Survey locations for the 2013 sampling effort were preselected by DOWL
HKM personnel at 18 bridge crossings that have been identified and studied to some degree by
Project personnel between the Shungnak River and the Jim River, though additional potential

bridge crossings undoubtedly will be identified going forward.

METHODS

Aquatic sampling surveys occurred during 12-23 August 2013 and coincided with a period
of low river flow which facilitated the differentiation of habitat segments and allowed safe
wading by Project personnel. The ABR survey team was composed of 3 aquatic biologists who

were accompanied by a local subsistence advisor, Allen A. Tickett, courtesy of DOWL HKM,
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with special knowledge of the study area. The survey team accessed each sample location by
Bell 407 helicopter operated by Bristow Group, Inc. Surveys were generally conducted from
west to east in the Brooks East Corridor, starting at the Shungnak River and ending at the Jim
River (Figure 1). Sampling priority was given to bridge crossings along the preferred corridor,

followed by the northern and southern road options.

ABR stream habitat surveys focused on the largest waterbodies along the corridor and
occurred approximately 1,000 ft upstream and 1,000 ft downstream of each proposed bridge
crossing unless ground or water conditions reduced accessibility and dictated a shorter survey
segment. Upon arriving at sample locations, the survey team flew over the entire 2,000 ft river
survey reach centered on the proposed bridge crossing from an altitude of ~50-100 ft. During
flight, video footage of the waterbody was collected using a Lumix TS3 digital camera and a
GoPro Hero 3. This fly-over allowed the survey team to make an initial assessment of stream and
riparian habitat, select possible habitat transect locations, and locate helicopter landing zones.
Once on the ground, survey team members walked as much of the 2,000 ft reach as feasible,
sketching a rough map along the way. These sketches served to highlight instream substrate
transition zones, run-riffle-pool sequences, riparian vegetation, and other stream features (e.g.,
exposed gravel bars). GPS coordinates were recorded using a DeLorme Earthmate PN-60 to
demarcate transition zones and notable reach characteristics. Additional photo-documentation

was completed to compliment stream sketches.

After the initial assessment of stream features, the survey team selected 1-3 instream cross-
sectional habitat transects at various points along the stream reach. Reaches with uniform flow
regimes and homogeneous substrate generally warranted a single habitat transect. Reaches with
heterogeneous instream features warranted 2—-3 transects. Once habitat transect locations were
identified, survey team members recorded the date, time, and latitude and longitude (decimal
degrees) of each transect. Next, ambient water quality measurements were collected using a YSI
Professional Plus multiparameter meter. Variables measured were temperature (° C), pH, specific
conductance (uS/cm), and dissolved oxygen (mg/L and %). A 250 ml water sample was
collected for measurement of turbidity (in nephelometric turbidity units; NTU) using a Hach

2100P Turbidometer. The 48-hour precipitation level (low, medium, high), water color (clear,
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ferric, glacial-high turbidity, glacial-low turbidity, humic, muddy), and stream stage (dry, low,

medium, high) were assessed qualitatively and recorded.

Instream channel characteristics along the habitat transect were recorded using a measuring
tape, survey rod, and clinometer. Variables collected were wetted width (m), bankfull width (m),
thalweg depth (m), stream gradient (%), and bank angle (°). Instream substrate composition was
recorded along the transect after walking from bank to bank. Substrate was recorded as a
percentage of bedrock, boulder, cobble, gravel, sand, silt, and clay and totaled 100%. Depending
on flow and turbidity, substrate photos were taken along each transect. Instream channel cover
was assessed for the presence of filamentous algae and periphyton, macrophytes, large woody
debris (diameter greater than 0.3 m), small woody debris (diameter less than 0.3 m), live tree
roots, overhanging vegetation, undercut bank, boulders, and artificial structures. Each parameter
was expressed as a qualitative percentage of the total stream cover within 10 m upstream and
downstream of the habitat transect and noted as absent (0%), sparse (less than 10%), moderate
(10-40%), moderately abundant (40-75%), and abundant (greater than 75%).

Riparian vegetation was described for the left and right bank (facing downstream) within 10
m of the water’s edge width along the habitat transect. Riparian vegetation was categorized as
ground cover (vegetation less than 0.5 m), understory (0.5-5 m), and canopy (greater than 5 m).
Vegetation type (coniferous, deciduous, or mixed) and percent cover were recorded for ground
cover, understory, and canopy using the same qualitative percentage scale as instream channel

cover.

Flow (m/s) and depth (m) were measured at up to 10 equally spaced points along the
transect using a Marsh McBirneyFlo-Mate 2000 portable flow meter and top-setting wading rod.
Stream discharge (m®/s) for each sample site was calculated from the cross sectional water
velocities and depth data. At least 4 photos were taken from the middle of each stream transect of
the surrounding habitat looking upstream, downstream, towards left bank, and towards right
bank. Following completion of habitat surveys at any given sample location, additional high-
definition video was recorded from the air between proposed bridge crossings along the road

corridor.
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RESULTS AND DISCUSSION

ABR surveyed a total of 28 instream habitat transects in 14 waterbodies over 11 days of
sampling during August 2013 field studies on the Brooks East Corridor Project (Figure 1,
Appendix B). The waterbodies surveyed in the Project corridor include or flow into 1 of 2 major
drainages; the Kobuk River or the Koyukuk River. Most streams in the Project corridor follow a
general north to south flow before reaching the Kobuk River or Koyokuk River (Figure 1).
Habitat results are first presented for stream crossings along the preferred option, followed by
stream crossings along the northern option and then the southern option. Some streams are
crossed by more than one potential proposed corridor option. Detailed photographic records were
kept at each stream crossing (see Plates). Additionally, a total of 3 hours of video footage was
recorded of the corridor, including stream crossings, and is included as a supplemental DVD
attached to the final report. Recent aerial photography obtained by DOWL HKM in 2012 was
juxtaposed with aerial imagery from the 1970s and 1980s for each stream crossing (Appendix
C), allowing a comparison of habitat changes (or lack thereof) over time. Finally, ambient water
chemistry parameters were sampled at each stream crossing and provide a snapshot of stream
conditions during August 2013 surveys (Appendix D). The following is a summary of habitat

survey findings for each of the 18 stream crossings.

PREFERRED ROUTE

SHUNGNAK RIVER

The westernmost significant river crossing of the Brooks East Corridor is the Shungnak
River (Figure 1). The Shungnak River flows ~95 miles from its headwaters in the Brooks Range
to its confluence with the Kobuk River near the village of Kobuk. During 2012 fish surveys
(Lemke et al. 2013), Slimy Sculpin (Cottus cognatus) and Arctic Grayling (Thymallus arcticus)
were caught on the main body of the Shungnak River. Slimy Sculpin and Arctic Grayling were
also captured on nearby Ruby Creek, a tributary to the Shungnak River. No Pacific salmon were
caught or observed during those surveys. During physical habitat surveys in 2013, survey crew
members observed juvenile Arctic Grayling in the 2,000-ft reach. The AWC shows no record of

Pacific salmon in the Shungnak River as of November 2013 (Table 1).
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ABR mapped and characterized the stream crossing reach and performed 3 instream habitat
transect surveys on 12 August 2013 (Figure 3, Appendix B) (Plates 1-3). Most of the 2,000-ft
reach at the Shungnak River crossing is a shallow (less than 1 m) riffle-run flow regime
composed of boulder, cobble, gravel, and sand substrate. However, Transect 1 (SH-T1-13) is
representative of the slackwater pool habitat available in this reach and substrate composition
was dominated by fine sediment (80% silt and clay) rendering most of this transect unwadeable
due to the soft bottom. Transects 2 (SH-T2-13) and 3 (SH-T2-13) were upstream in shallow
riffle-run habitat and substrate was dominated by gravel (40%) and cobble (30-35%). The
majority of the reach provides good fish spawning habitat in the form of mixed gravel and cobble
substrate. The downstream portion in the area of Transect 1 provides more slow moving water
and fish refuge habitat than most of the sampled reach. Average flow measured at 2 transects
was ~10.5 m¥/s (Table 2).

Instream cover was sparse to moderately abundant. Transect 1 had moderate cover of
macrophytes with sparse woody debris, filamentous algae, boulders, and overhanging vegetation.
Transect 2 had sparse small woody debris, boulders, and overhanging vegetation. Transect 3 had
moderate filamentous algae, overhanging vegetation, and undercut bank with sparse woody
debris, live tree roots, and boulders. Most instream cover in this stream reach would provide

refuge to smaller fish.

On all 3 transects, tall (greater than 5 m height) riparian canopy of black spruce (Picea
mariana) occurred on one bank and no tall cover occurred on the opposite bank. Willow (Salix
spp.) and tall grasses made up the majority of the understory (0.5-5 m in height), though a high
percentage (30%) of understory at Transect 2 was composed of shrubs and berry plants. Ground
cover vegetation (less than 0.5 m in height) varied by transect. Most of the stream margin shade
was located in the middle portion of the reach. Bank stability appeared to be good as the channel

has not changed markedly since 1978 (Appendix C).

KOGOLUKTUK RIVER

The next major river crossing on the Brooks East Corridor is the Kogoluktuk River, a ~98-
mile-long river which flows into the Kobuk River east-northeast of the village of Kobuk (Figure

1). During 2012 fish surveys, ABR electrofished the mainstem of the river, capturing Slimy
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Sculpin. Juvenile Dolly Varden (Salvelinus malma) were captured in baited minnow traps on
Riley Creek, a tributary to the Kogoluktuk River and Slimy Sculpin and Arctic Grayling also
were observed on an unnamed tributary to Riley Creek (Table 1). In 2013, ABR observed several
Arctic Grayling (Thymallus arcticus) in a side channel near a habitat survey transect and at least
one adult Arctic Grayling was caught by the Project subsistence advisor using rod and reel. The
AWC lists spawning Chum Salmon (Oncorhynchus keta), Dolly Varden, and whitefish
(Coregonus spp.) as present in the Kogoluktuk River. No Pacific salmon were observed by ABR

during either 2012 or 2013 surveys.

ABR mapped and characterized the stream crossing reach and performed 2 instream habitat
transect surveys on 13 August 2013 (Figure 4, Appendix B) (Plates 4-6). The segment of stream
covered by the 2,000-ft reach was generally shallow, wadeable, and wide throughout (Appendix
B). Both transects measured over 100 m bankfull width. The downstream end of the stream reach
separated into a main and side channel. The main channel in this segment of stream was ~1 m

deep but unwadeable due to high flow rates.

Instream substrate throughout the reach was relatively uniform, with a mixture of sand,
gravel, and cobble. Transect 1 (KG-T1-13) crossed the main channel of the river, over a sand
bar, and through side-channel habitat. The sand bar would be completely inundated at slightly
higher water levels. Instream substrate on Transect 1 was composed of more sand (90%) than
other parts of the 2,000-ft reach, perhaps because of its location downstream of a bend in the
river where reduced water velocity allows sand to settle out. Transect 1 also crossed a side-
channel where cobble and gravel made up ~45% of substrate (Table 2, Appendix B). The stream
was relatively shallow in the area of Transect 2 (KG-T2-13) and the substrate was divided nearly
evenly between cobble (30%), gravel (30%), and sand (40%). These mixed substrates may
provide significant spawning habitat for fish. Furthermore, the run-pool flow regime of most of
the 2,000-ft reach would provide abundant refuge habitat for fish. Average estimated discharge

for the 2 transects was 23.86 m°/s.

Instream cover was generally sparse or absent in both Transect 1 and Transect 2. Some
small woody debris was present in both transects, and sparse boulders were present at Transect 1.

At Transect 2, there was sparse overhanging vegetation but moderate amounts of filamentous
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algae. Most of the available instream cover at the Kogoluktuk River crossing would be suitable

for smaller fishes (e.g., Slimy Sculpin) in the form of mixed cobble and gravel.

At Transect 1, there was no riparian tall canopy within 10 m of the river on the left bank,
while riparian tall canopy covered 50% of the ground within 10 m of the river on the right bank.
Understory cover on the left bank was minimal (10%) and consisted of willow and tall grasses.
On the right bank, the understory was dominated by willow, alder, and tall grass/shrubs. Ground
cover was limited on the left bank with 75% of the ground bare. On the right bank, ground cover
was 90% and composed of grasses and small shrubs. At Transect 2, tall riparian cover on the left
and right bank of the river covered 10% of the ground. Understory cover was composed of
willow, alder, and tall grasses and was complete on the left bank moderate on the right bank.
Ground cover on the left and right banks was abundant with grasses, shrubs, and saplings (90—
95%). During the summer months, shade refuge would be most available to fish in the middle
portion of the reach along the right bank of the bend in the river (Figure 4). The channel in the
crossing reach does not appear to have changed markedly between 1978 and 2012 (Appendix C).

MAUNELUK RIVER

The next Brooks East Corridor crossing is the Mauneluk River, a ~114-mile-long tributary
that flows into the Kobuk River ~16 miles east of the village of Kobuk (Figure 1). During 2012
surveys of the Mauneluk River and its tributaries, Chum Salmon, Dolly Varden, Slimy Sculpin,
Northern Pike (Esox lucius), and Arctic Grayling were observed. Past nominations to the AWC
reference whitefish and Chum Salmon on the Mauneluk River. ABR submitted nominations to
extend the known upstream presence of Chum Salmon on the Maneuluk River by 84.2 km based
on 2012 survey results (Table 1, Appendix A). Numerous large Arctic Grayling were caught
using rod and reel by the subsistence advisor during ABR habitat field surveys in 2013.
Additionally, Chum Salmon were observed spawning at the downstream extent of the surveyed

reach near a point where the river braids into 3 sections (Figure 5).

ABR performed partial habitat surveys at observation points on 13 August 2013 (Figure 5,
Appendix B) (Plates 7-8). Transects could not be conducted from bank to bank due to
unwadeable conditions on most of the 2,000-ft reach. Efforts to find a suitable crossing in the

reach by floating the stream with a packraft were unsuccessful due to a combination of high
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water velocities or the presence of deep pools. Discharge was measured downstream at an area
where the stream braids into 3 channels, though this area lies outside the survey reach. Discharge
was estimated at 34.4 m%/s (Table 2).

Within the 2,000-ft reach, downstream portions of the left bank were unwadeable due to
deep pools while upstream portions of the right bank were unwadeable due to water velocity.
Thus, 2 partial transects were completed at stream observation points. Instream substrate at the
upstream observation point (MN-T1-13), located in the middle to upper portion of the survey
reach, was composed primarily of cobble and gravel (85%) with some sand (15%) and appeared
typical of most of the rest of the reach. The second observation point (MN-T2-13) was located
downstream of MN-T1-13 at a transition zone before the stream split into multiple channels. In
this area of stream the channel widened and water velocities diminished somewhat allowing sand
to settle. The percentage of sand increased to 40% and cobble and gravel decreased to 60% in
this part of the reach (Table 2, Appendix B). Most of the reach provides excellent mixed gravels

as spawning substrate for fish along with deep pools for resting or refuge.

Instream cover along the partial transects differed by location. MN-T1-13 had moderate
cover of filamentous algae along with sparse big and small woody debris, live tree roots, and
overhanging vegetation. This partial transect was representative of much of the reach, suggesting
plentiful cover for fish and other stream organisms. MN-T2-13 had moderate cover by
filamentous algae and overhanging vegetation with sparse cover by macrophytes and woody

debris, but was less representative of the reach as a whole.

At MN-T1-13, riparian cover was almost completely absent within 10 m of shore on the
right bank and it was clear that this area is submerged at higher flows. The left bank had limited
spruce and alder (30%) canopy while the understory cover was 100% and consisted of willow,
alder, and spruce. Ground cover of small grasses and saplings was almost 100%. The left bank of
the proposed bridge crossing appears to have good stability due to vegetation and provides
stream shade for fish. The proposed crossing passes through side-channel habitat where rearing
fish likely are present (Figure 5). At the downstream extent of the reach, at MN-T2-13, there was
no canopy on the right bank while spruce, alder, and birch made up 80% of canopy cover on the
left bank. Willow and alder dominated the understory on both banks. There was little bare

ground on either bank with small grass and herbaceous vegetation dominating both banks
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providing additional bank stability. The channel appears to have widened slightly in the upper
and lower portions of the reach and sand bars appear to have grown somewhat in the period
between 1981 and 2012 (Appendix C).

BEAVER CREEK

Beaver Creek is a ~84-mile stream that joins the Kobuk River between the confluences of
the Mauneluk River and Reed River. Its confluence with the Kobuk River occurs just west of the
Reed River, ~7 miles south of Lake Minakokosa (Figure 1). The area of the proposed bridge
crossing occurs west of Sun Camp, a seasonal mining support encampment with an airstrip. In
2012, ABR biologists sampled Beaver Creek and several unnamed tributaries. Dolly Varden and
Burbot (Lota lota) were captured in tributaries while Slimy Sculpin and Arctic Grayling were
captured in Beaver Creek. No fish were observed during the 2013 physical habitat surveys. The

AWC lists Chum Salmon as present in Beaver Creek (Table 1).

The stream reach was a roughly straight, shallow segment of stream with a riffle-run flow
regime (Figure 6). Limited pool habitat available was available in the reach, with the most
significant pool located near the inlet to an ephemeral side channel which had no water and was
not sampled during our survey. The reach was shallow (less than 1 m deep) and water velocities
slow enough that the stream was completely wadeable. Discharge estimates averaged 7.8 m*/s.
ABR performed 2 habitat transect surveys on 14 August 2013 (Figure 6, Appendix B) (Plates 9-
10). Transect 1 (BV-T1-13) was located in a shallow run in which the substrate was composed of
cobble (50%), gravel (25%), and boulder (15%). Transect 2 (BV-T2-13) was located upstream
near a pool-riffle-run sequence with nearly equal parts boulder, cobble, gravel, and sand. With

high quantities of boulder and cobble, the reach may not be ideal spawning habitat for salmon.

Instream cover was widely available in the stream reach. Abundant filamentous algae and
periphyton were present at both habitat survey transects. Sparse macrophyte cover, small woody
debris, and undercut banks with moderate overhanging vegetation and boulder cover were
present at both habitat transects. Sparse live tree roots were present along the stream banks at
Transect 2. The reach would provide good cover for fish throughout, particularly with the

addition of side channel habitat at higher flows (Table 2, Figure 6).
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Riparian cover varied by transect location. A low percentage of spruce canopy (10%) was
present at both transects. There was significant understory cover (90%) at Transect 1 composed
of willow, short spruce, tall grasses, and herbaceous vegetation. Understory cover was only 30%
on Transect 2. There was very little ground cover in the riparian zone of either transect
(Appendix B). However, stream banks appear to be stable and the channel does not appear to
have changed markedly since 1981 (Appendix C). High cliff banks were present throughout most
of the middle portion of the reach on the right bank and in downstream portions of the reach on

the left bank, providing additional stream shade.

REED RIVER

The Reed River is a ~96-mile stream located in the Gates of the Arctic National Park
between Beaver Creek and Walker Lake. Its confluence with the Kobuk River occurs ~5 miles
east of Lake Minakokosa (Figure 1). During 2012 fish survey, ABR observed Chum Salmon
(Juvenile and adult), Slimy Sculpin, Arctic Grayling, and Burbot. Spawning Chum Salmon were
observed during August 2013 habitat surveys. The AWC does not currently list Chum Salmon in
the Reed River (Table 1). A nomination form has been submitted for the Reed River to add 30.3
km of anadromous waters to the AWC (Appendix A).

ABR performed 1 transect survey during stream habitat characterization on 15 August 2013
(Figure 7, Appendix B) (Plate 11). Waters within the 2,000-ft reach were a riffle-run-pool flow
regime with significant pools formed at the outside bends in the river. A packraft was used to
make a general characterization of the stream and its habitat and to determine the best location
for the survey transect. Most waters in this reach were less than 1 m deep but only 1 completely
wadeable transect was found. Stream substrate was relatively uniform throughout the reach and
was composed of gravel (35%), sand (35%), cobble (20%), and boulder (10%). Discharge was
estimated to be 26.5 m*/s. Substrates in large pools located at the outside of bends of the reach
appeared to have a high composition of sand, suggesting lower stream velocities at those points
the river (Table 2). In general, spawning habitat for fish was abundant as confirmed by

observations of spawning Chum Salmon.

Instream cover was even throughout the crossing reach. Filamentous algae were present in

moderate portions. Macrophytes, small woody debris, live tree roots, overhanging vegetation,
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and boulders were sparse. Thus, fish cover is somewhat limited in this stream. Waters were clear
and visibility was excellent during surveys, confirming the uniform nature of instream habitat

availability. Deep pools probably provide the best fish refuge in this section of the Reed River.

Riparian habitat varied by location in the reach. Most canopy occurred on the inside of the
river bends and was composed of spruce. No canopy was observed within 10 m of shore on the
left bank as water levels were low and exposed a significant sandbar. Beyond the sandbar, a large
spruce stand was present. On the right bank, there was sparse spruce canopy. Willow, alder, and
small spruce provided about 60% cover in the understory. The ground was ~30% bare. Several
high banks along with some spruce provide shade cover for fish. The absence of significant
riparian vegetation and steep banks might suggest some bank instability, though no major change
in the channel occurred between 1981 and 2012 (Table 2, Appendices C and D).

KOBUK RIVER

The Kobuk River is a ~280-mile river whose headwaters begin high in the Brooks Range.
The river flows generally north to south past the east shores of Walker Lake and eventually
winds through the Project corridor before turning west and advancing to the Chukchi Sea. All
streams located west of this crossing in the Brooks East Corridor eventually flow into the Kobuk
River (Figure 1). During 2012 fish surveys, ABR observed or captured Chum Salmon (juvenile
and adult), Slimy Sculpin, Dolly Varden, and Arctic Grayling near the proposed crossing of the
Kobuk River. Arctic Grayling also were observed by ABR in 2013. The AWC currently lists
Chum Salmon, Chinook Salmon (Oncorhynchus tshawytscha) , Dolly VVarden, Sheefish, and
whitefish in the Kobuk River (Table 1).

Due to deep waters, ABR was unable to conduct a thorough ground survey of instream
substrate throughout the 2,000-ft reach on the Kobuk River. Instead, the stream reach was
observed from a hovering helicopter before landing downstream of the reach where waters were
shallow enough to perform a sampling transect. Although outside the reach, the transect location
appeared representative of habitat upstream in the reach (Figure 8, Appendix B) (Plates 12-13).
Waters within the crossing reach were a riffle-run flow regime and discharge was estimated as
29.7 m%/s on 15 August 2013 (Table 2). Significant side-channel habitat would be available to
fish at higher water levels but this habitat was dry during our visit. On Transect 1 (KB-T1-13),
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substrate was composed of cobble (35%), gravel (35%), sand (25%), and boulders (5%). While
flying over the reach, boulders appeared evenly scattered throughout the stream and there was no
indication that substrate in the rest of the reach was different from that observed on Transect 1.

The evenly mixed substrate in the stream reach appeared ideal for fish spawning.

In general, instream habitat available to fish in the reach was evenly distributed and sparse
to moderately abundant. On Transect 1, instream cover of macrophytes, small woody debris, live
tree roots, undercut banks, and boulders was sparse. Filamentous algae and overhanging

vegetation were moderately abundant (Table 2).

Riparian vegetation cover was similar throughout the reach but differed from left to right
bank at any given location. Transect 1 left bank canopy was limited to willow and alder (25%),
while the right bank had a dense cover (70%) of spruce, birch, and alder. The left bank
understory was composed of grasses, willow, and berries and provided 50% cover while the right
bank understory provided 100% cover from willow, alder, and spruce. Ground cover was nearly
complete with herbaceous material, grass, and willow on both banks as well as some moss. In
general, there was significant shade provided by canopy throughout the reach and good bank
stability. Despite the appearance of meandering side-channels, the channel experienced only
slight changes between 1981 and 2012 (Appendix C).

ALATNA RIVER

The ~338-mile-long Alatna River is the western-most major stream crossing in the Brooks
East Corridor that flows into the Koyukuk River. The Alatna River joins with the Koyukuk River
near the village of Allakaket (Figure 1). During 2012 fish surveys, ABR observed only Slimy
Sculpin in the Alatna River. On tributaries to the Alatna River, including Helpmejack Creek and
2 unnamed streams, ABR observed Dolly Varden, Chum Salmon, Chinook Salmon, and Arctic
Grayling. The AWC currently lists Chum Salmon, Chinook Salmon, and whitefish in the Alatna
River. ABR did not observe any fish during 2013 habitat surveys on the Alatna River (Table 2).

ABR conducted habitat surveys of the crossing reach on the Alatna River on 17 August
2013 but found that waters were unwadeable and too deep to conduct instream surveys. Data
were collected during low-level flights over the reach, on the ground at 2 observation points
(AL-T1-13 and AL-T1-13) on the right bank of the reach, and observations made from a
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packraft. These observations revealed a uniform run-pool flow regime which might alternatively
be referred to as glide habitat (Figure 9, Appendix B) (Plates 14—15). Discharge was not
measured on the Alatna River. Substrate composition appeared to be uniform throughout the
reach and was composed of sand (35%), cobble (25%), silt (20%), boulders (10%), and gravel
(10%). Though the substrate was composed of ~55% sand and fine material, there appeared to be
sufficient mixed gravel and cobble to provide good spawning habitat for salmon in the reach
(Table 2).

Habitat evaluation during the packraft float revealed limited instream cover, although sparse
small woody debris was present and boulders were moderately abundant. Several deep pools

were also present, providing limited boulder and pool habitat for fish refuge.

Riparian vegetation within 10 m of shore was uniform throughout the reach (Figure 9,
Appendix B). Steep, exposed banks on either side of the river composed much of the immediate
riparian zone and thus canopy was non-existent. However, beyond bankfull width, both sides of
the river were vegetated with a thick spruce canopy. Some small alder and grass understory was
present along the stream banks throughout the reach, along with sparse grass cover. Between
60% and 80% of the 10-m riparian zone was bare ground. Nonetheless, bank stability appeared
good as very little change in the stream channel is discernible between 1981 and 2012 imagery.
Deep pools and boulders, along with shade provided by spruce beyond the high banks of the

river, probably provide ample refuge and shade for fish in this stream section.

MALAMUTE FORK ALATNA RIVER

The Malamute Fork Alatna River is a 61-mile-long river which flows roughly east to west
and parallel to the Brooks East Corridor before turning south and joining with the Alatna River
near Helpmejack Creek (Figure 1). During 2012 surveys, ABR observed various combinations of
Coho Salmon (Oncorhynchus kisutch), Chinook Salmon, and Chum Salmon on Tobuk Creek and
2 unnamed tributaries to the Malemute Fork Alatna River, but did not sample in the river itself.
The AWC lists Chum Salmon and Chinook Salmon in the Malamute Fork Alatna River. ABR
nominated an additional 2 km of stream to the AWC for tributaries to the Malamute Fork Alatna
River in 2013 (Appendix A). In 2013, ABR observed Chum Salmon during habitat surveys in the
Malamute Fork Alatna River (Table 2).
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ABR mapped and characterized the stream crossing reach on 17 August 2013. Habitat in the
reach was relatively uniform with a riffle-run flow regime and only a small amount of pool
habitat (Figure 10, Appendix B) (Plate 16). Waters were generally wadeable and discharge was
estimated at ~12.3 m%s. A single habitat survey transect (MF-T1-13) revealed that stream
substrate was composed of a nearly even mix of gravel (35%), sand (35%), and cobble (25%)
with sparse boulders (5%). Substrate in the reach appears to be ideal salmon spawning habitat
(Table 2).

Instream cover in the reach was limited but uniform throughout. Sparse amounts of
filamentous algae, small woody debris, overhanging vegetation, undercut banks, and boulders
were present. Thus, most available refuge habitat was appropriate for smaller fish. A small

amount of pool habitat also would provide refuge (Figure 10).

Riparian vegetation cover was relatively uniform throughout the reach, with dense cover
within 10 m of shore on the left bank and open canopy on the right bank, giving way to dense
spruce habitat beyond. Tall cover on the left bank was primarily composed of alder (Appendix
B). Most shade available to fish appeared to occur on the left bank. Understory cover on both
banks was 70—75% and was composed of willow, alder, and tall grasses. Small grasses, willow
and alder saplings, and herbaceous material made up 75-80% of ground cover. The stream

channel appears to have changed very little between 1981 and 2012 (Appendix C).

UN18

UN18 is an unnamed tributary which flows ~22 miles to the Malamute Fork Alatna River
near Bedrock Creek (Figure 1). UN18 was the smallest stream sampled by ABR in 2013. No
previous records of fish have been recorded on this waterbody and ABR did not perform fish
surveys in this stream in 2012. The AWC does not have a record of anadromous fish for this

stream. ABR observed juvenile Northern Pike during habitat surveys in 2013 (Table 1).

ABR mapped and characterized stream habitat in UN18 on 16 August 2013. The stream is
distinguished from other waterbodies surveyed in 2013 both in terms of its low average
discharge (~0.5m®/s) and its sinuosity (Figure 11, Appendix B) (Plates 17—18). ABR collected
data at 2 habitat survey transects (UN18-T1 and UN18-T2-13) representative of the mostly riffle-

run-pool flow regime. Transect 1 was located in a shallow (less than 35 cm deep) riffle with
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instream substrate composed of boulder (50%), cobble (30%), gravel (15%), and sparse sand
(5%). The substrate at Transect 1 did not appear to be appropriate for spawning salmon. Transect
2 was located just beyond a riffle in a large pool and substrate was evenly composed of boulder
(25%), cobble (25%), gravel (25%), and sand (25%) and appeared to be higher quality salmonid
spawning habitat (Table 2).

Instream cover was generally abundant throughout the reach. Filamentous algae was
moderate to abundant and cover by overhanging vegetation was moderate throughout the reach.
Small woody debris, undercut banks, and live tree roots were sparse to moderately abundant.
Depending on the section of river, boulders were sparse to abundant. Though no fish surveys
have been conducted here, the presence of juvenile Northern Pike suggests that the stream is

excellent habitat for rearing fish.

Tall riparian vegetation cover varied depending on location in the stream but ranged from
sparse spruce trees to dense alder, spruce, and birch, with some willow. Understory cover ranged
from moderate to abundant, comprising willow, alder, and spruce. Ground cover was generally
abundant with grasses, moss, and herbaceous material, though there was a large amount of bare
ground associated with a sand bar on the right bank just upstream of Transect 2. The generally
dense vegetation provides good shade cover throughout the reach and would appear to provide
channel stability. However, comparison of imagery between 1982 and 2012 indicates that there

were notable changes in the stream channel in the area of the proposed bridge (Appendix C).

KOYUKUK RIVER

The Koyukuk River is a 425-mile tributary to the Yukon River; it is the last major tributary
entering the Yukon River before it meets the Bering Sea. ABR did not sample the Koyukuk
River during 2012 fish surveys (Lemke et al. 2013). No fish observations were made during
physical habitat sampling in 2013 (Table 1). Sheefish, whitefish, and 4 species of Pacific salmon
are listed in the AWC for the Koyukuk River (Table 1). The Brooks East Corridor has 2
proposed bridge crossings on the Koyukuk River, both near the former (old) site of the village of
Bettles (Figure 1).

ABR mapped and characterized the stream crossing reach on 22 August 2013 but did not

perform an instream habitat transect survey because the stream was unwadeable due to deep
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water and strong flow. The entire stream reach was a mix of run and glide flow regime. Instream
substrate and riparian habitat were characterized at 3 observations points along the stream’s left
bank (Figure 12, Appendix B) (Plate 19). ABR floated the reach in a packraft to determine if
wadeable transects were present, but none were observed. At the most upstream observation
point, at a downstream inside bend in the river, substrate visible from the bank was
predominantly sand, as might be expected at such a location where velocity decreases and sand
settles out of the water column. Significant gravel and cobble instream substrate could be
observed from the left bank along with moderate amounts of large and small woody debris. The
left bank in this reach was composed of a large sand bar with little vegetation. Riparian
vegetation on the right bank was dense and composed mainly of spruce and willow. The
substrate at the second observation point, downstream between 2 proposed bridge crossings was
composed of mostly sand, but transitioned to cobble, gravel, and boulder shortly downstream.
Between the first and second observations points, the right bank vegetation transitioned from
spruce to alder. Substrate composition at the farthest downstream observation point appeared to
be composed of primarily of cobble, gravel, and boulder. Overall, this reach likely provides
plentiful spawning and refuge habitat to many fishes, including salmon. The channel in this reach
appears to have changed slightly between 1981 and 2012, mostly in the form of growing

sandbars in upper and lower portions of the stream reach (Appendix C).

SOUTH FORK KOYUKUK RIVER

The South Fork Koyukuk River is a large tributary to the Koyukuk River and joins with the
main fork ~15 miles south of the village of Bettles (Figure 1). ABR did not sample the South
Fork Koyukuk River during 2012 fish surveys (Lemke et al. 2013). Chum Salmon, Chinook
Salmon, and whitefish species are known to inhabit the South Fork Koyukuk, according to the
AWC (Table 1). In 2013, the ABR survey crew made one observation of a dead Burbot (Table
1).

ABR mapped and characterized the stream crossing reach and performed 1 stream habitat
transect survey on 22 August 2013 (Figure 13, Appendix B) (Plates 20-21). The flow regime in
the stream crossing reach was dominated by a mix of run and pool habitat, with run-riffle habitat

in the mid-section of the reach. Flow was estimated to be 13.75 m*/s (Table 2). Transect 1 (SF-
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T1-13) was located at the proposed bridge crossing. Substrate along the transect was composed
of cobble (40%), gravel (30%), boulder (15%), and sand (15%). This transect appeared to be
representative of much of the reach which should provide excellent spawning substrate for
salmon. Instream cover along the habitat transect was sparse with some small woody debris.

Thus, only sparse amounts of cover were available and suitable mostly for smaller fish.

Large exposed sand banks were present on both right and left banks of the reach. The left
bank provided very little riparian vegetation cover. The canopy was absent and the understory
only provided 15% cover from willow, herbaceous material, and fireweed. Ground cover was
composed of exposed cobble, gravel, and sand (90%) with small patches of fireweed and willow
(10%). The right bank vegetation was heavily affected by the presence of a winter trail and
canopy cover was only 10%, by spruce, birch, and willow. The understory was dense with
poplar, fireweed, herbaceous material, tall grasses, and willow, which together provided 70%
cover. Ground cover was 75%, comprising herbaceous vegetation, moss, and poplar saplings.
Limited canopy shade was available to the stream due to the distance from water. Numerous
pools probably provide most refuge for fish in the reach. The sample reach channel on the South
Fork Koyukuk River appears to be less stable than the reaches assessed on most other streams in
this study. The channel appears to have shifted slightly to the west in the area of the proposed
bridge crossing between 1981 and 2013 (Appendix C).

JIM RIVER

The Jim River is the easternmost significant river crossing before the proposed Brooks East
Corridor joins the Dalton Highway (Figure 1). ABR did not sample the Jim River during fish
surveys in 2012 (Lemke et al. 2013). The AWC lists Chum Salmon as present in the Jim River
(Table 1). During 2013 stream habitat surveys, the ABR survey team observed Chum Salmon
and Arctic Grayling.

ABR mapped and characterized the stream crossing reach and performed 1 instream habitat
transect survey on 22 August 2013 (Figure 14, Appendix B) (Plates 22-24). The reach had a
diversity of stream flow habitat types including riffle-run-pool and run-glide sequences as well
as side channel and backwater pool habitat. Transect 1 (JM-T1-13) was located immediately

downstream of the proposed bridge crossing within a long run. The substrate was representative
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of much of the run and run-glide sequences and consisted of gravel (45%), cobble (35%), sand
(15%), and boulder (5%) which should provide excellent fish spawning habitat. Instream cover
was sparse along the transect but consisted of filamentous algae, large and small woody debris,
and boulders. However, abundant pool habitat would provide good refuge for fish. Discharge

was among the lowest estimated for streams surveyed on this Project at 5.06 m*/s (Table 2).

Canopy cover was absent from both the left and right banks of the habitat transect, because
the stream channel bankfull width extended well beyond the wetted width at the low flows
observed in August 2013. The understory varied and was composed of willow and fireweed on
the right bank (15%) and willow, alder, birch, and fireweed (60%) on the left bank. Right bank
ground cover primarily was composed of exposed gravel and cobble (90%) along with sparse
fireweed and willow. Ground cover on the left bank was composed of moss, herbaceous
vegetation, and woody shrubs (50%) with bare ground visible throughout (50%). Good shade
cover appeared to be scattered evenly about the reach, but bare ground and numerous sand bars
indicated significant potential for bank erosion. The channel in this reach appears to have
changed more than most streams surveyed in this study since 1979 (Appendix C). However, the
channel at the proposed bridge crossing appears to have changed little compared to the rest of the

reach.

NORTHERN OPTION

UN30

UNS30 is an unnamed tributary to the Mauneluk River which is crossed by the northern
option of the Brooks East Corridor (Figure 1). Spawning Chum Salmon were observed on UN30
in 2012. Spawning Chum Salmon and Dolly Varden also were observed on several other
unnamed tributaries to the Mauneluk River in 2012 (Table 1). Chum Salmon and whitefish are
known to occur on the Mauneluk River according to the AWC (ADFG 2013). ABR nominated
less than a mile of Chum Salmon habitat to the AWC in 2013 (Appendix A). The ABR survey
team did not observe fish in UN30 during 2013 physical habitat sampling.

ABR mapped and characterized the stream reach and performed 1 instream habitat transect
survey on 21 August 2013 (Figure 15, Appendix B) (Plates 25). The slightly sinuous stream

reach was marked by predominance of run-riffle habitat with. Discharge was relatively low
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compared to other streams surveyed (3.85 m*/s) (Table 2). Instream substrate at Transect 1
(UN30-T1-13n) was representative of the reach as a whole and was composed of boulder (50%),
cobble (35%), gravel (15%), and sand (5 %). This substrate provides good spawning habitat for
salmon as evidenced by the observation of spawning Chum Salmon in 2012. Instream cover was
generally abundant and relatively uniform within the reach, providing good habitat for rearing
fish. Filamentous algae and overhanging vegetation were sparse while there was moderately

abundant small woody debris, and abundant boulder habitat.

Riparian vegetation varied by bank but was consistent throughout the reach. The left bank
was composed of a large sand bar and thus no tall cover was present. Paper birch, spruce,
willow, and alder provided approximately 30% canopy cover on the right bank. The understory
vegetation cover was dominated by willow on the left bank (30%) and a combination of willow,
alder, spruce, and herbaceous vegetation (50%) on the right bank. On the left bank sand bar,
ground cover was ~50% exposed soil, while the right bank had near complete ground cover of
moss, small grasses, and woody shrubs (Appendix B). On the whole, stream shade was
abundantly available in the sample reach on UN30. The stream channel appears to have changed
little since 1981 (Appendix C).

MAUNELUK RIVER

The Mauneluk River has proposed bridge crossings at 2 locations, with the second crossing
located on the northern option of the Brooks East Corridor (Figure 1). No fish observations were
made during 2013 sampling on the Mauneluk River northern option (Table 1). However, ABR
observed Chum Salmon, Slimy Sculpin, and Arctic Grayling during 2012 fish surveys and
during 2013 habitat surveys on the Mauneluk River at the river crossing associated with the
preferred option (see above). As stated previously, Chum Salmon and whitefish are listed in the
AWC for the Mauneluk River (Table 1).

ABR mapped and characterized the stream crossing reach and performed 1 instream habitat
transect survey on 21 August 2013 (Figure 16, Appendix B) (Plates 26-27). The flow regime of
the reach was marked by almost uniform run-pool habitat with some riffle habitat in the
downstream portion of the reach. Due to deep water (greater than 1 m) and what appeared to be

uniform instream habitat, only 1 transect was surveyed in August 2013. Transect 1 (MN-T1-13n)
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was located in run-pool habitat representative of most of the reach. Discharge at the transect was
15.46 m*/s (Table 2). Substrate along Transect 1 was composed of gravel (65%), cobble (15%),
sand (15%), and boulder (5%) and would appear to provide good spawning habitat for salmon.
Instream cover was generally limited within the reach. Small woody debris, overhanging
vegetation, undercut banks, and boulders were sparse and cover by filamentous algae was
moderate. Most of the available instream cover for fish occurred as deep pools or as cobble and

boulders suitable mainly for smaller fish.

Riparian canopy cover was absent from both the right and left banks for much of the reach.
Understory vegetation cover (40%) was uniform throughout the reach. Throughout the stream
reach, the riparian zone on one bank was composed of steep, bare sand bars with cobble, gravel
and sand substrate and no understory while the opposite bank featured moderate understory
composed of willow. Despite the abundance of bare ground on steep banks, the stream channel

does not appear to have altered greatly since 1981 (Appendix C).

SOUTHERN OPTION

REED RIVER

The Reed River has proposed bridge crossings on both the preferred and southern options of
the Brooks East Corridor (Figure 1). The ABR survey team observed Chum Salmon on the
preferred bridge crossing during both 2012 and 2013 sampling events. No fish were observed in
the downstream southern option in 2013 (Table 1). The AWC did not previously list Pacific
salmon in the Reed River (Table 1). ABR nominated ~19 miles of Chum Salmon spawning and
rearing habitat to the AWC in 2013 (Appendix A).

ABR mapped and characterized the stream crossing reach and performed 2 instream habitat
transect surveys on 19 August 2013 (Figure 17, Appendix B) (Plates 28-30). The flow regime of
the reach was composed of a long run which transitioned to a riffle at the downstream extent of
the reach. Additional riffle and pool habitat were also present upstream in side channel habitat.
Both Transects 1 (RD-T1-13s) and 2 (RD-T2-13s) were located in long run habitat. Transect 2
also traversed a small portion of side channel habitat. Instream substrate in Transect 1 was
composed of cobble (40%), sand (30%), gravel (20%), and boulder (10%). Substrate in the main
channel on Transect 2 was cobble (35%), gravel (30%), sand (30%), and boulder (5%). Side-
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channel substrate was composed of sand (60%), gravel (30%), and cobble (10%). The relatively
uniform main channel provides good fish spawning gravels, while the side channels provide
better rearing habitat (Table 2).

Instream cover at both transects was minimal. Filamentous algae, small woody debris, and
boulder cover were sparse on both transects. Sparse overhanging vegetation and undercut bank
habitat were present on Transect 2. Discharge estimates averaged 22. 2 m®s. Side channel
discharge was low (1.85 m®s) in Transect 2, providing refuge from higher flows for juvenile fish
(Appendix B).

At Transect 1, birch and spruce provided 40% tall riparian cover on the left bank, while the
right bank was devoid of canopy. The opposite was true at Transect 2, where primarily spruce
canopy cover was 30% on the right bank with no canopy on the left bank. Ample shade habitat
for fish was provided by tall canopy throughout the reach. Cover by understory vegetation at
Transect 1 was 40% on the left bank and 70% on the right bank and was composed of willow,
alder, and grasses. Understory cover was similar on Transect 2, but 65% on the left bank and
80% on the right bank. Ground cover also was similar on both banks at the 2 transects, with 20—
50% bare ground and a mix of woody shrubs, grasses, moss, and herbaceous material. Despite
the amount of side-channel habitat and exposed banks, the channel has changed little since 1979
(Appendix C).

KOBUK RIVER

The Kobuk River has proposed bridge crossings on both the preferred and southern options
of the Brooks East Corridor (Figure 1). ABR observed spawning Chum Salmon upstream of both
proposed crossings during 2012 fish surveys. The AWC lists Chum and Chinook salmon on the
Kobuk River (Table 1). No fish were observed during 2013 physical habitat surveys on the

southern option.

ABR mapped and characterized the stream crossing reach and performed 1 instream habitat
transect survey on 19 August 2013 (Figure 18, Appendix B) (Plate 31). The reach had a
relatively homogenous glide-run flow regime with minimal riffles. Discharge was estimated at
28.22 m%s. Transect 1 (KB-T1-13s) passed through both run and riffle habitat downstream of the
proposed bridge crossing. Substrate was composed of gravel (50%), cobble (35%), sand (10%),
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and boulder (5%) and provides excellent mixed gravel salmon spawning habitat. Substrate in the
transect appeared representative of substrate throughout most of the reach. Instream cover was
limited, with moderately abundant filamentous algae and sparse small woody debris and
boulders (Table 2).

Vegetation cover measured in the transect appeared to be representative of the entire reach,
particularly for the left bank. Riparian canopy cover on both banks was mostly absent within 10
m of shore but some spruce occurred in the middle portion of the reach on the left bank. Most
shade cover is available for fish in this section of the reach. On the left bank, understory also was
absent. On the right bank, understory cover was 50% and was composed of a combination of
willow, spruce, fireweed, and blueberry (50%). Ground cover on the left bank was mostly absent
with only small patches of herbaceous vegetation and grasses. Ground cover on the right bank
was more dense (40%) and consisted of woody shrubs, herbaceous vegetation, and blueberry
(Appendix B). The stream channel in this reach of stream has changed very little from 1979 to
2012 (Appendix C).

HOGATZA RIVER

The Hogatza River is a 120-mile tributary of the Koyukuk River that starts in the Gates of
the Arctic National Park and Preserve and flows southwest to the Koyukuk River. The Hogatza
River is crossed by the southern option of the Brooks East Corridor (Figure 1). The ABR survey
team observed spawning Chum Salmon and Slimy Sculpin during 2012 fish surveys (Table 1).
The ABR habitat crews observed Arctic Grayling in 2013. The AWC lists Chum Salmon,
Sockeye Salmon (Oncorhynchus nerka), Chinook Salmon, Coho Salmon, and whitefish present

in the Hogatza River.

ABR mapped and characterized the stream crossing reach and performed 2 instream habitat
transect surveys on 20 August 2013 (Figure 19, Appendix B) (Plates 32—-34). The Hogatza River
is sinuous with a general run-riffle-pool flow regime and abundant side channel habitat. ABR
measured an average discharge of 0.67 m*/s during August sampling. Transect 1 (HG-T1-13)
was located upstream of the proposed bridge crossing in a run-riffle transition zone. Transect 2
(HG-T2-13MCs and HG-T-13SCs) was split by an island complex and passed through main

channel (MC) and side channel (SC) pool and riffle habitat. Instream substrate at Transect 1 was
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composed of a mix of cobble (40%), gravel (35%), sand (15%), and boulder (10%). Instream
substrate in the main channel at Transect 2 was very similar, with cobble (40%), gravel (40%),
sand (15%), and boulder (5%). Instream substrate in the side channel on Transect 2 was gravel
(50%), sand (25%), and cobble (20%) with little boulder (5%). Most of the substrate in the
surveyed reach was ideal salmon spawning habitat. During sampling, numerous Arctic Grayling

were seen resting in the pool at the Transect 2 side channel.

Instream cover at both transects included sparse live tree roots, undercut banks, and boulder
cover as well as moderately abundant overhanging vegetation, filamentous algae, and small
woody debris (Table 2). Sparse large woody debris also was observed at Transect 1. In general,
the sample reach would provide good refuge habit for rearing juvenile fish, as well as sufficient

pools for larger fish.

At Transect 1, tall canopy riparian cover was mostly absent on the right bank due to the
presence of a large gravel bar, although understory cover on the bar was 15%, primarily willows.
Ground cover also was sparse in the immediate riparian zone on the right bank at Transect 1. On
the left bank of Transect 1, canopy cover was 20% and was composed of spruce which increased
in density beyond 10 m from shore. The understory was dense on the left bank, with 80% cover
from willows, alders, berries, and tall grasses, and ground cover was nearly complete in the form

of short grasses.

Riparian cover was greater at Transect 2 than it was at Transect 1, but similarly comprised
mostly understory and ground cover, with moderate canopy cover. Transect lunderstory cover
was primarily willow, alder, and tall grasses and ground cover (90% on the right bank and 10%
on the left bank) was composed of grasses, herbaceous vegetation, and moss. Transect 2
understory cover ranged between 30-50% and was composed of willow, alder, and tall grasses.
Bare ground at Transect 2 was minimal (10-30%) with cover from grasses, saplings, herbaceous
vegetation, and moss. In general, there was good shade available from canopy and understory
cover. However, the cover in the area of the proposed bridge crossing at Transect 1 provides
little stream shade. Despite the sinuous nature of the stream channel in the crossing reach, very

little channel alteration appears to have occurred since 1981.
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HELPMEJACK CREEK

Helpmejack Creek, a ~37-mile tributary to the Alatna River, is the last significant waterbody
crossed by the southern option of the Brooks East Corridor (Figure 1). ABR observed Dolly
Varden and Arctic Grayling in Helpmejack Creek during 2012 fish surveys (Table 2). No fish
observations were made during 2013 physical habitat surveys. Pacific salmon are not listed in the
AWC for Helpmejack Creek (Table 1).

ABR mapped and characterized the stream crossing reach and performed 3 instream habitat
transect surveys on 18 August 2013 (Figure 20, Appendix B) (Plates 35-38). Helpmejack Creek
is a sinuous stream with a riffle-run-pool flow regime. Transect 1 (HJ-T1-13s) was representative
of pool habitat in the reach and instream substrate was composed of sand (40%), cobble (30%),
silt (25%), and boulder (5%). While this is good refuge habitat it would not provide good
substrate for spawning salmon due to the high percentage of silt present. Transect 2 (HJ-T1-13s)
was located in a run section of stream and represented better fish spawning habitat with substrate
composed of cobble (40%), boulder (30%), gravel (20%), sand (5%), and silt (5%). Transect 3
was located in a mixed run-pool habitat and was representative of the reach as a whole with
substrate composed of cobble (50%), gravel (20%), silt (20%), and boulders (10%). In general,
we saw more silt and sand on Helpmejack Creek than at other sample reaches in the corridor and
habitats appeared to be less than ideal for spawning salmon. Discharge averaged 1.87 m*/s
(Table 2).

Instream cover at the 3 transects was sparse to moderately abundant. Transect 1 had sparse
cover of filamentous algae, large woody debris, overhanging vegetation, undercut banks, and
boulders with moderate cover by small woody debris. Transect 2 had sparse filamentous algae,
small woody debris, overhanging vegetation, and undercut banks with moderate boulder cover.
Transect 3 had sparse overhanging vegetation, small woody debris, and undercut banks. Instream
cover at Helpmejack Creek would provide good refuge for juvenile and small fishes as well as

resting habitat in deep pools for larger Arctic Grayling and Dolly Varden.

Riparian canopy vegetation was limited and varied from bank to bank, typically providing
no cover on one bank while the opposite bank had between 20% and 40% spruce canopy. The

understory was composed of moderate to heavy alder, willow, and grass. The ground cover
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varied greatly with between 5% and 80% of the ground being bare while grass, herbaceous
vegetation, young willow, and moss provided between 20% and 95% cover. Stream shading was
good in the crossing reach as a whole because of the small channel width, and despite the low
abundance of tall ground cover (Appendix D). Bank stability appeared to be good as the stream

channel has altered very little since 1982 (Appendix D).

SUMMARY

During the 11 days of stream and riparian zone habitat surveys at proposed bridge crossings
on the Brooks East Corridor, ABR conducted 28 habitat transects at 18 stream crossing reaches
on 14 waterbodies. Most stream reaches surveyed were in known fish bearing streams and
provided habitat for at least a portion of the life history of several salmonid species. Salmonid
spawning habitat was available to some degree at almost all of the waterbodies sampled. Streams
visited during 2013 habitat surveys represent only a small portion of the total number of
waterbodies crossed by the Brooks East Corridor and most were large river systems. However,
the vast majority of additional waterbodies crossed by the Brooks East Corridor are small
relative to the streams surveyed in 2013. These small streams would require culverts as opposed
to bridges during construction of the proposed road. Finally, streams surveyed in 2013 showed
remarkable channel stability over the last 30 years as evidenced from aerial imagery. Fish
presence, stream flow regimes, spawning substrates, refuge habitat, and riparian zone vegetation
are important considerations prior to permitting and construction of any road project. This
information will ultimately allow resource managers to determine potential impacts on fish and
fish habitat and allow for determination of proper protocols for impact avoidance during the

construction phase of the Brooks East Corridor.
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Plate 1. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect SH-T1-13, Shungnak River, Brooks East Corridor, Alaska, August 2013.
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Upstream Downstream

Left Bank

Plate 2. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect SH-T2-13, Shungnak River, Brooks East Corridor, Alaska, August 2013.
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Plate 3. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect SH-T3-13, Shungnak River, Brooks East Corridor, Alaska, August 2013.
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Left Bank Right Bank

Plate 4. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect KG-T1-13, Kogoluktuk River, Brooks East Corridor, Alaska, August 2013.
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Upstream

Left Bank Right Bank

Plate 5. Stream channel characteristics, riparian habitat, and instream substrate composition of side-
channel habitat at KG-T1-13, Kogoluktuk River, Brooks East Corridor, Alaska, August
2013.
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Plate 6. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect KG-T2-13, Kogoluktuk River, Brooks East Corridor, Alaska, August 2013.
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Plate 7. Stream channel characteristics, riparian habitat, and instream substrate composition at
partial transect (MN-T1-13) on the Mauneluk River, Brooks East Corridor, Alaska,
August 2013.
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Downstream

Plate 8. Stream channel characteristics, riparian habitat, and instream substrate composition at
partial transect (MN-T2-13) on the Mauneluk River, Brooks East Corridor, Alaska,
August 2013.
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Upstream Downstream

Plate 9. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect BV-T1-13, Beaver Creek, Brooks East Corridor, Alaska, August 2013.
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Upstream Downstream

Plate 10. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect BV-T2-13, Beaver Creek, Brooks East Corridor, Alaska, August 2013.
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Plate 11. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect RD-T1-13, Reed River, Brooks East Corridor, Alaska, August 2013.
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Upstream , Downstream

Plate 12. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect KB-T1-13, Kobuk River, Brooks East Corridor, Alaska, August 2013.
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Left Bank

Plate 13. Stream channel characteristics, riparian habitat, and instream substrate composition at an
observation point on the Kobuk River, Brooks East Corridor, Alaska, August 2013.
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Left Bank

Plate 14. Stream channel characteristics and riparian habitat at observation point AL-T1-13 on
the Alatna River, Brooks East Corridor, Alaska, August 2013.
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Upstream Downstream

Plate 15. Stream channel characteristics and riparian habitat at observation point AL-T2-13,
Alatna River, Brooks East Corridor, Alaska, August 2013.
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Plate 16. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect MF-T1-13, Malamute Fork Alatna River, Brooks East Corridor, Alaska, August
2013.
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Downstream

Plate 17. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect UN18-T1-13, unnamed tributary to the Malamute Fork Alatna River, Brooks
East Corridor, Alaska, August 2013.
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Upstream Downstream

Plate 18. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect UN18-T2-13, unnamed tributary to the Malamute Fork Alatna River, Brooks
East Corridor, Alaska, August 2013.
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Upstream 3 Downstream

Plate 19. Stream channel characteristics, riparian habitat, and instream substrate composition at
observation points on the Koyukuk River, Brooks East Corridor, Alaska, August 2013.
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Upstream Downstream

Left Bank

Plate 20. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect SF-T1-13, South Fork Koyukuk River, Brooks East Corridor, Alaska, August
2013.
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Right Bank

Plate 21. Stream channel characteristics and riparian habitat at observation points on the South Fork
Koyukuk River, Brooks East Corridor, Alaska, August 2013.
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Upstream

Left Bank Right Bank

Plate 22. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect JM-T1-13, Jim River, Brooks East Corridor, Alaska, August 2013.
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Right Bank

Plate 23. Stream channel characteristics and riparian habitat at upstream observation points on the
Jim River, Brooks East Corridor, Alaska, August 2013.
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Right Bank

Plate 24. Stream channel characteristics and riparian habitat at downstream observation points on
the Jim River, Brooks East Corridor, Alaska, August 2013.
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Plate 25. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect UN30-T1-13n, unnamed tributary to the Mauneluk River, Brooks East Corridor,
Alaska, August 2013.
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Left Bank

Plate 26. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect MN-T1-13n, Mauneluk River (northern option), Brooks East Corridor, Alaska,
August 2013.
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Left Bank

Plate 27. Stream channel characteristics and riparian habitat at observations points on the Mauneluk
River (northern option), Brooks East Corridor, Alaska, August 2013.
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Downstream

Plate 28. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect RD-T1-13s, Reed River (southern option), Brooks East Corridor, Alaska, August
2013.
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Plate 29. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect RD-T2-13s, Reed River (southern option), Brooks East Corridor, Alaska, August
2013.
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Plate 30. Stream channel characteristics, riparian habitat, and instream substrate composition of

side-channel habitat at transect RD-T2-13s, Reed River (southern option), Brooks East
Corridor, Alaska, August 2013.

ABR, Inc. 59 Stream Habitat Surveys



Upstream Downstream

Plate 31. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect KB-T1-13s, Kobuk River (southern option), Brooks East Corridor, Alaska,
August 2013.

ABR, Inc. 60 Stream Habitat Surveys



—

Upstream

Left Bank

Plate 32. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect HG-T1-13s, Hogatza River (southern option), Brooks East Corridor, Alaska,
August 2013.
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Plate 33. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect HG-T2-13MCs, Hogatza River (southern option), Brooks East Corridor, Alaska,
August 2013.
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Downstream

Plate 34. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect HG-T2-13SCs, Hogatza River (southern option), Brooks East Corridor, Alaska,
August 2013.
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Upstream

Left Bank

Plate 35. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect HJ-T1-13s, Helpmejack Creek (southern option), Brooks East Corridor, Alaska,
August 2013.
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Left Bank

Plate 36. Stream channel characteristics, riparian habitat, and instream substrate composition at
transect HJ-T2-13s, Helpmejack Creek (southern option), Brooks East Corridor, Alaska,
August 2013.
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Left Bank

Plate 37. Stream channel characteristics and riparian habitat at transect HJ-T3-13s, Helpmejack
Creek (southern option), Brooks East Corridor, Alaska, August 2013.
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Left Bank

Plate 38. Stream channel characteristics, riparian habitat, and instream substrate composition at 3
observation points on Helpmejack Creek, Brooks East Corridor, Alaska, August 2013.
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Table 1.

Anadromous and freshwater fish species observed during surveys of the Brooks East

Corridor, Alaska, 2012 and 2013, and current Alaska Department of Fish and Game
Anadromous Waters Catalog (AWC) records.

Anadromous Fish
Observations?

Freshwater Fish®”

2013 AWC
Waterbody Name Tributary to 2012 2013 2012 2013 records®
Shungnak River Kobuk River - - SC, AG AG -
Ruby Creek Shungnak River - ns SC, AG ns -
Kogoluktuk River Kobuk River - - SC, AG AG CS, DV, WF
Unnamed tributary Kogoluktuk River - ns SC, AG ns -
Canyon Creek Kogoluktuk River - ns DV, sC ns -
Riley Creek Kogoluktuk River - ns DV ns -
Maunelak River Kobuk River Cs CS SC AG CS, WF
Unnamed tributary Mauneluk River - ns DV, SC ns -
Unnamed tributary Mauneluk River - ns DV ns -
Unnamed tributary Mauneluk River - ns DV ns -
Unnamed tributary Mauneluk River - ns DV ns -
Unnamed tributary Mauneluk River CS ns SC, NP ns -
UN30 Mauneluk River CS ns AG ns -
Unnamed tributary Mauneluk River - ns DV, SC ns -
Beaver Creek Kobuk River - - SC, AG - CS
Unnamed tributary Beaver Creek - ns DV ns -
Unnamed tributary Beaver Creek - ns DV, SC ns -
Unnamed tributary Beaver Creek - ns SC, BB ns -
Unnamed tributary Beaver Creek - ns SC ns -
SC, AG,
Reed River Kobuk River Cs Cs BB SC -
Unnamed tributary Reed River - ns SC ns -
CS, KS,
Kobuk River None Cs - SC AG DV, SF, WF
Unnamed tributary Kobuk River - ns DV, SC ns -
Unnamed tributary Kobuk River - ns SC, AG ns -
Unnamed tributary Kobuk River - ns DV ns -
Unnamed tributary Kobuk River - ns SC ns -
Alatna River Koyukuk River - - SC - CS,KS
Unnamed tributary Alatna River CS ns - ns -
Unnamed tributary Alatna River KS ns - ns -
Malamute Fork Alatna
River Alatna River ns CS ns - CS, KS
Malamute Fork
Tobuk Creek Alatna River SS, KS ns - ns -
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Table 1. Continued.

Anadromous Fish

Observations® Freshwater Fish*® 2013 AWC
Waterbody Name Tributary to 2012 2013 2012 2013 records?
Malamute Fork
Unnamed tributary Alatna River - ns SC ns -
Malamute Fork
Unnamed tributary Alatna River SS ns - ns -
Malamute Fork
Unnamed tributary Alatna River SS, CS ns - ns -
UN18 Bedrock Creek - - - NP -
CS, SS, KS, RS,
Koyukuk River None ns - ns - SF, WF
South Fork Koyukuk River  Koyukuk River ns - ns BB CS, KS, WF
South Fork
Unnamed tributary Koyukuk River - ns SC ns -
South Fork
Unnamed tributary Koyukuk River - ns SC, AG ns -
South Fork
Jim River Koyukuk River ns CS ns AG CS, KS
Unnamed tributary Jim River SS ns SC ns -
Unnamed tributary Jim River SS, KS ns AG, SC ns -
Hogatza River Koyukuk River CS - SC AG CS, SS, KS, WF
Unnamed tributary Hogatza River - ns SC, BB ns -
Unnamed tributary Hogatza River - ns AG ns -
Helpmejack Creek Alatna River - - DV, AG ns -
Unnamed tributary Helpmejack Creek - - DV, SC ns -

& DV = Dolly Varden; SS = Coho Salmon; KS = Chinook Salmon; SC = Slimy Sculpin; AG = Arctic Grayling; BB = Burhot;
NP = Northern Pike; CS = Chum Salmon; RS = Sockeye Salmon; WF = Whitefish species; SF = Sheefish; ns=not sampled

® Dolly Varden observed during ABR surveys are treated as freshwater resident fish because it cannot be shown that they are
anadromous without additional analysis

ABR, Inc. 69 Stream Habitat Surveys



Table 2. Instream physical habitat parameters for waterbodies sampled in the Brooks East Corridor, Alaska, August 2013. Values in
parentheses represent side-channel habitat.

Bankfull Wetted Thalweg

Survey Width  Width Depth Discharge
Transect Waterbody Date (m) (m) (m) Stream Channel Substrate® (m%fs) Instream Cover®®
SH-T1-13 Shungnak River 8/12/2013 59 52 nm 40% SI, 40% CY, 5% BO, 5% CB, 5% GR, 5% nm FA1, MA2, SWD1, OV1, BO1
SA
SH-T2-13 Shungnak River 8/12/2013 49 37 0.85 40% GR, 30% CB, 25% SA, 5% BO 10.00 SwD1, OV1, BO1
SH-T3-13 Shungnak River 8/12/2013 40 49 0.82 40% GR, 35% CB, 20% SA, 5% BO 11.06 FA2, SWD1, LTR1, OV2, UB2,
BO1
KG-T1-13 Kogoluktuk River 8/13/2013 120 102 1.02  90% SA, 5% CB, 5% GR (50% SA, 25% GR, 24.88 SWD1, BO1
20% CB, 5% BO)
KG-T2-13 Kogoluktuk River 8/13/2013 131 124 0.89 40% SA, 30% CB, 30% GR 22.84 FA2, SWD1, OV1
MN-T1-13 Mauneluk River 8/13/2013 97 58 nm 50% GR, 35% CB, 15% SA 34.43° FA2, LWD1, SWD1, LTR1, OV1
MN-T2-13 Mauneluk River 8/13/2013 nm 70 nm 40% CB, 40% SA, 20% GR 13.01 FA2, MA1, LWD1, SWD1, OV2
BV-T1-13 Beaver Creek 8/14/2013 342 315 0.66 50% CB, 25% GR, 15% BO, 5% SA, 5% CY 7.70 FA4, MAL, SWD1, OV2, UB1,
BO2
BV-T2-13 Beaver Creek 8/14/2013  29.05 28 0.88 30% CB, 30% SA, 20% BO, 20% GR 7.86 FA4, MA1, SWD1, LTR1, OV2,
UB1, BO2
RD-T1-13 Reed River 8/15/2013 79 56 0.98 35% GR, 35% SA, 20% CB, 10% BO 26.48 FA2, MA1, SWD1, LTR1, OV1,
BO1
KB-T1-13 Kobuk River 8/15/2013 90 89 0.97 35% CB, 35% GR, 25% SA, 5% BO 29.67 FA2, MA1, SWD1, LTR1, OV2,
UB1, BO1
AL-T2-13 Alatna River 8/17/2013 985 75,5 nm 35% SA, 25% CB, 20% SI, 10% BO, 10% GR nm SWD1, BO2
MF-T1-13 Malamute Fork Alatna River 8/17/2013 91 535 0.75 35% GR, 35% SA, 25% CB, 5% BO 12.28 FAl, SWD1, OV1, UB1, BO1
UN18-T1-13 Unnamed tributary to 8/16/2013 155 9.6 0.39 50% BO, 30% CB, 15% GR, 5% SA 0.60 FA2, SWD1, LTR1, OV2, UBL,
Malamute Fork Alatna River BO3
UN18-T2-13 Unnamed tributary to 8/16/2013 19.5 73 1.08 25% BO, 25% CB, 25% GR, 25% SA 0.31 FA3, SWD2, LTR1, OV2, UB2,
Malamute Fork Alatna River BO1
SF-T1-13 South Fork Koyukuk River 8/22/2013 85 56 1.04 40% CB, 30% GR, 15% BO, 15% SA 13.75 SWD1, AS2
JM-T1-13 Jim River 8/22/2013 65 235 071 45% GR, 35% CB, 15% SA, 5% BO 5.07 FA1, LWD1, SWD1, BO1
UN30-T1-13n Unnamed tributary to 8/21/2013 46 195 0.97 50% BO, 30% CB, 15% GR, 5% SA 3.85 FA1, SWD2, OV1, BO3
Mauneluk River
MN-T1-13n Mauneluk River 8/21/2013 60 33.7 099 65% GR, 15% CB, 15% SA, 5% BO 1546 FA2,SWD1, OV1, UB1, BO1
RD-T1-13s Reed River 8/19/2013 655 57 0.93 40% CB, 30% SA, 20% GR, 10% BO 21,51 FA1, SWD1, BO1
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Bankfull Wetted Thalweg

Survey Width  Width Depth Discharge
Transect Waterbody Date (m) (m) (m) Stream Channel Substrate® (m%fs) Instream Cover®®
RD-T2-13s Reed River 8/19/2013 80 465 0.81 35% CB, 30% GR, 30% SA, 5% BO (60% SA, 2291 FA1L, SwWD1, 0V1, UBL, BO1
30% GR, 10% CB)
KB-T1-13s Kobuk River 8/19/2013 113 7 1.03 50% GR, 35% CB, 10% SA, 5% BO 28.22 FA2, SWD1, BO1
HG-T1-13s Hogatza River 8/20/2013 275 9.2 042 40% CB, 35% GR, 15% SA, 10% BO 0.62 FA2, LWD1, SWD2, LTR1, OV2,
UB1, BO1
HG-T2-13MCs Hogatza River 8/20/2013 125 56 0.84 40% CB, 40% GR, 15% SA, 5% BO 0.59 FAl, SWD1, LTR1, OV2, UB1,
BO1
HG-T2-13SCs Hogatza River 8/20/2013 11.2 9.4 0.53 50% GR, 25% SA, 20% CB, 5% BO 0.12 FA2,SWD2, LTR1, OV2, UB2,
BO1
HJ-T1-13s Helpmejack Creek 8/18/2013 39.2 1115 0.92 40% SA, 30% CB, 25% SI, 5% BO 1.75 FA1, LWD1, SWD2, OV1, UBL1,
BO1
HJ-T2-13s Helpmejack Creek 8/18/2013 193 105 0.81 40% CB, 30% BO, 20% GR, 5% SA, 5% SI 1.62 FAl, SWD1, OV1, UB1, BO2
HJ-T3-13s Helpmejack Creek 8/18/2013 242 109 0.69 50% CB, 20% GR, 20% SI, 10% BO 2.25 SWD1, OV1, BO1

2 BO, boulder; CB, cobble; GR, gravel; SA, sand; Sl, silt; CY, clay
® Each parameter was expressed as a qualitative percentage of the total stream cover within 10 m upstream and downstream of the water sampling site and was designated as
0=absent (0%), 1 = sparse (less than 10%), 2 = moderate (10-40%), 3 = moderately abundant (40-75%), or abundant (greater than 75%).
¢ FA = Filamentous Algae; MA = Macrophytes; LWD = Large woody debris (more than 0.3 m at diameter breast height); SWD = Small woody debris (less than 0.3 m at diameter
breast height); LTR = Live Tree Roots; OV = Overhanging Vegetation; UB = Undercut Bank; AS = Artificial Structures
9 Discharge measured downstream of transect at the end of the corridor because transect was unwadeable

nm=not measured
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Figure 1. The Brooks East Corridor, including the northern and southern options, and proposed bridge crossings where stream
habitat surveys were conducted in August 2013.
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Figure 5. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of the Mauneluk River, Alaska, August 2013.
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Figure 6. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of the Beaver Creek, Alaska, August 2013.
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Figure 7. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of the Reed River, Alaska, August 2013.
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Figure 8. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of the Kobuk River, Alaska, August 2013.
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Figure 9. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of the Alatna River, Alaska, August 2013.
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Figure 10. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of the Malamute Fork Alatna River, Alaska, August 2013.

ABR, Inc. 81 Stream Habitat Surveys



152°43'50"W 152°43'40"W 152°43'30

UN 18 _
Tributary to Malamute Fk.
Alatna River :
0 25 50 75
e |\lcters
0 100 200 300 o
e — = o ot

Date: 11/27/2013
= Map Author: ABR, Inc. - Nathan Jones

«| File: AmblerAquatics_UN18_13-217 s z

> Background: 2012 Orthophoto moesaic from DOWL, 0.75ft | 2% ‘g
B
&

z
z 3
=] o
> b
Pl |

£
z &
w
i Legend

© Observation Points

“7._ Proposed Road Alternative

’ Pool

& Riffle
’ Run

Mixed Run/Pool

152°43'30"W

152°43'50"W 152°43'40"W

Figure 11. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of UN18, an unnamed tributary to the Malemute Fork Alatna River,
Alaska, August 2013.
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Figure 12. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of the Koyukuk River, Alaska, August 2013.
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Figure 13. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of the South Fork Koyukuk River, Alaska, August 2013.
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Figure 14. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of the unnamed tributary to the Jim River, Alaska, August 2013.
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Figure 15. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of UN30, an unnamed tributary to the Mauneluk River on the
northern road option, Alaska, August 2013.
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Figure 16. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of the Mauneluk River on the northern road option, Alaska, August
2013.
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Figure 17. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of the Reed River on the southern road option, Alaska, August
2013.
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Figure 18. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of the Kobuk River on the southern road option, Alaska, August
2013.
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Figure 19. Stream habitat survey locations and flow characteristics at the proposed Brooks East

Corridor crossing of Hogatza Creek on the southern road option, Alaska, August
2013.
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Figure 20. Stream habitat survey locations and flow characteristics at the proposed Brooks East
Corridor crossing of Helpmejack Creek on the southern road option, Alaska, August
2013.
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Appendix A. Anadromous Waters Catalog (AWC) nomination forms for Pacific salmon
observed by ABR during 2012 fish surveys in waterbodies traversed by the

Brooks East Corridor, Alaska. Forms were submitted to the Alaska Department of
Fish and Game (ADFG) in September 2013.
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State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region | ARCTIC UsGs Quad(s) |AMBLER R\VER A-2
Anadromous Waters Catalog Number of Waterway| N ,Pf, na \OV\\’QVU[ o Kbqo\b\\{\“ﬁ/\\( R\\/‘CX’ (33 1-00 - 10490~ 4
= v
Name of Waterway | CANYoON (REECK | USGS Name Local Name
ddition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date
Revision Year:
Revision to: Atlas Catalog Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadrompus
POUY VARDEN o \\3]22013 4 NV ~

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

o v DG\\j varoewn (I ond \WHvam) CO\Uﬁ\f\’r W WDV
’\Vmp} by Jena \emKe ovol Matrhen Aplivg of iR - Minnow
foups Wene Se t ek N o7 02988, W 1S6. L ATS. MWD W Vrp S

\ N + Yo Svak
LOTe B W AisinEetieol Sq\mm eaqs ool \e{+
V()Q\%(Név\\' 0)\>\'\‘- See. ot A\ QQ/?D(J(. foc {‘\/\\\ (;‘3@%00“ O\v\o’\VY\QLPS.

Name of Observer (please print): Q%Q\ NPK 6%(\/ \ A
Signature: (/\O\Wﬁ WO Date: O \ \9—\20 \3
Agency: %Q , INC - ~ )
Address: \Q\D\S E. \‘(\)ﬂﬁ\{(\CX\'\(,VQ\ PY\fPD(’\' (. S\M‘k€ Q|

Frdnoreoe, AK SAS\B

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08
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State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region | TNTERIOR USGS Quad(s) [SUR VEY PALL A-2
Anadromous Waters Catalog Number of WaterwayN [fr 1 outia 1o Alothna River” ( 334- 10 - 11000-2(25} 3601
Name of Waterway | HELPME TACKL CREEX = | \AISGS Name Local Name
ddition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date

Revision Year:

Revision to: Atlas Catalog Habitat Operations Manager Date
Both

AWC Project Biologist Date

Revision Code:

Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearipg Present Anadromous
DoLLIY VARDEN OF[1|AD1S 4 v Vg
J

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; pling methods, pling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

o tuueni e col\uuarolen uadnt 0 N ©7F.0583S W (33, 14528,
ong Tndiv( duua) TFLE Blomm y Wos conot v\&\vxékoaﬁegl MInnow
oS - The ool (ndividalway (ot lay el C\voﬁ's\r\\@.

(FL=122 mmn) e woen ¢ Jena Lewe Malr e o i

0F AR See aXreUneo (R0 S omphirg wedreds ond wies
Name of Observer (please print): SARRIVA GARC 1A -
Signature: {/\ O.X)"(/\Q\LOO\/\/C/‘Q Date: 04 \ { 9-\20{8
Agency: A’%Q YA )

Address: \ &'QSI c. \V\’\UV\Q'h‘O/a\ PY\\[PD\(’\’RO{ . SU'\*Q (o] |
AN drl00e A AS 1S

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region | FNTERTOR USGS Quad(s) HU é\ HES D-A

Anadromous Waters Catalog Number of Waterway 331—\ = L%D— \\ DDO' Q \ &S - 3355

Name of Waterway | HOOATZA RIVER I v/ UsGs Name Local Name
\Addition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date

Revision Year:

Revision to: Atlas Catalog Habitat Operations Manager Date
Both

AWC Project Biologist Date

Revision Code:

Cartographer Date

OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present, Anadromous

Chum SALMDN A EECTEN v, ~ v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

VIS0 obsevvahion of Tvo adul - spavwimng thum salmon
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Name of Observer (please print): J%Q\ N PY (9 A’QC\ A
Signature: (/\C)\l)’(/l_@\& nCh B Date: oA I \1 \()-O] 3
Agency: M?DQ ) w&
Address: \9\’9\3 E MUY\O\T" Of\a\ A‘\ﬂJD(’% Dr S‘\"C . \O \
Rronovooe , A ANSID

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08
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Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region | INTER TOR USGs Quad(s) [ SURVEY PASS A-3

Anadromous Waters Catalog Number of Waterway 3‘3 \ - DO* \O L‘\ C\ O

Name of Waterway O \/USGS Name Local Name
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Addition Deletion Correction Backup Information
For Office Use
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Fisheries Scientist Date

Revision Year:
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Both

AWC Project Biologist Date

Revision Code:

Cartographer Date

OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous

CHUM SALMON oA )oY \ 22012 V4 v v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

Visuoy observation of spawmng oduml t Uhum s]lmon

bu ) eno \Lmie ona Motnen A¢\ing of ABR . Observernon
OLANVZO 0F N (63.0216S, W IS4 25163, Peate see ontadned
(2 port £or sampEling Menodl L anol MAaps.

Name of Observer (please print): SP(@ Q\ ‘\)A é A/RC,\ A
Signature: (/\W( ,)W Date:O&\ 'l\ 'QD\?)
Agency: P(QZ)Q ) ’D{\E _ -
Address: \ agxg E \V\AF€YY\0\'\'\OHO\\ PV\ (PDH Dr. S‘U\’\ﬁ\o(
AYUNDN6G0L, AR 05T

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

region | ARCTIC uses Quads) [AMBLE R R\ VER A-1

Anadromous Waters Catalog Number of Waterway MM\(\@\ U R\\}f/\( C%g \-00- \DL\al O-2335)

Name of Waterway l MOuU V\e\\)\ ‘(_ 174 \\}6(‘ | '\/USGS Name Local Name
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Revision Code:
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CHRUM SALMON OF[AS | O\ N v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:
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be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

region | ARCT T C uses quad(s) |HU GH ES D-1

Anadromous Waters Catalog Number of Waterway| \} IA— ’\’\(‘\)\A-‘fg\vu o Ko R Ve (331-0D-\0421 0 3

Name of Waterway | REED Q\\] E\Q - l MJSGS Name Local Name
\Ajdition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date

Revision Year:

Revision to: Atlas _ Catalog Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous
CHUM SALMON] 03 [21 |01 v v v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed

upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:
TWO | Juvent 1< thm sRenon ca\ﬂ\/\r@\ Vi {\(C\VD%&\/\%
b sem LLmle ongl Marneus Apling o4 ABR, Tinc
Y’é\\V\O\MC\\S WX e 2 ondl 3D mm lov Plrole 'See oo
(epo(t for fame \\ma) Yool Ol S duveniles
Oy ULo o N (dlo- 86365, \W \SH. B0 .
ame o server (please print): S%R\NA, Q)MC—\A’
N f Ob (PlSign:ure? (A{éo\é\r(/\o\\o()\/\,(,(/\, Date: Dﬂ l W\ VZ_O 13
Agency: M
g 1995 €. Tntenahonal Airfor DY .Ste- 10\
PW\U/WO\O\Q A 9518

This certifies that in my best professional judgment and bellef the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

region | ARCTTC uses Quad(s) [ HUGHES D-4Y

Anadromous Waters Catalog Number of Waterway)| M lA , ‘\‘Ylb\,\f(?\\/b‘ ’\"D KObU ‘\( \0\\\';{( (3?) \ - OO’ \0 "J( C]O \

Name of Waterway [ﬁ EED RI\VER | \/ USGS Name Local Name
\Addition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date

Revision Year:

Revision to: Atlas _ Catalog _ Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous
CHUM SAWMON | o2]oM [201 v v N

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

Visua) ogey votion o€ cdult Onum sa\mmquwmma aceo,
U YNNG Lem Ye ond Matnewy Apling of ABR, DNc.
/Q\m ooV ued o N bl BB020, W ISYH3043.

Name of Observer (please print): S %Q\ N P‘,\ (’JA/QC { P(
Signature: W W pate: OA l A )20 13
Agency: KL ) j)f\C\, .
Address: \’Q\D\S E . 1h*€m<>\'\"\0f0\ A’((\PO‘(’\'DF S'\'f \O\
A0V Do , A OR51%

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region ‘P\RC.T\ C USGS Quad(s) ﬁM%LE R R\ ER PS‘Z
Anadromous Waters Catalog Number of Waterway|\) | A ;‘\Y‘W)“O\V\:\J +o to%b\uk’\u\’\ﬂ\\lﬁ(cg 3\-00 - o440
Name of Waterway | RILEV CRee | USGS Name Local Name
\A:Idition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date
Revision Year:
Revision to: Atlas Catalog Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous
DOUN VARDEN| o3[ 13 |20\3 N v v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

Thvze \wuenile Dolly Vayaden (102,108 12% wam) (rexe. covphureot
'\(\m\r\)mw tovpS b Jena Lemie OJ\.Q(’MQ\WUQ Aro\ive,.
MiNNow TOPS el £ o Teol Loy Msirtectedl salm 299
Oro\ \e 64 o SO0 over n\'o\\(\rﬁ. See oMadned (ePOF €O

30N liNg Menods Ond

Name of Observer (please print): S {\/8 Q \‘\)10( 6 KQC/[ A
Signature: WW Date: OC\ i \ 2 \7—0 \ 3
Agency: Q y) \OC \ .
Address: 1225 E \mterivanona\ AlpoF OF. SW e \ol
Ponnoy0ae , A 451D

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08

a30+
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State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region INTEQ:IOR USGS Quad(s) \SU\Q\/E\{ PP(SS A‘l

Anadromous Waters Catalog Number of Waterway| \} | A . closest ig AWC 334-30-{l000-2125

Name of Waterway | TOBUK CREEK | " USGS Name Local Name

\Aidition Deletion Correction Backup Information

For Office Use

Nomination #

Fisheries Scientist Date

Revision Year:

Revision to: Atlas Catalog Habitat Operations Manager Date

Both

AWC Project Biologist Date

Revision Code:

Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearipg Present Anaq[omous
COHO SALMON| 0F- | 1] 201 Vig. v’ v
CHINOOK.SAUMON] 63 | 1o | 201X v v v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments: . : T o
S creoh via ek hvofighing, Matthewy Ap
%ﬁfﬁﬁi?@?ﬁ%g\m we(e tne o\ogé\f\)ﬁﬁ |&sners. Q&\nmﬂ
topk ploce ot N bF.0394% W1S3, ‘%3\%8&%020 So\\ngw\\ \%o\;\geq

\ ' sured ot (Gmm , (oo Y. On
XXEC‘C&K&W €oUn $pecie § Was fHurdt. Pease see attatne d

{2 or+ o Jarnohng meYhod( anal oeg.

. J SABRVMA GARCIA
Name of Observer (please print):
Signature: U\Wb Date: Oq l\\ \ 20\ 2

Agency: ARGL  Tac.. ‘
Address: \ 9\9\5 E . \n‘\'ermh(\)/a\ A_\(PD(’* Y. S\A\'\(‘e \O\

AUnorooe, Ak 818

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form

Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region | FYR.CTVC USGS Quad(s) | FMBLEP. R\WVER &-

Anadromous Waters Catalog Number of Waterway| {\) |Pgl’\7|\ow\'0\v\/\ \"0 Ab\e( \vuel CSS \-0D~104GD - A1

Name of Waterway | ULANEAK (REEX | USGS Name Local Name
\/Addition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date

Revision Year:

Revision to: Atlas _ Catalog Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
i Species Date(s) Observed Spawning Rearing Present Anadromous
[Povy VARDEN ox\3]2013 v v v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed

upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

B Jweni\e Doy \aden Couug\f\’\‘ WD Minnow tYoup low Leina
Lem e oot Matineuo Apling of ABR . Minnow oup § usefe
Lo Aod WY disinde ted Sa\mon ¢ gs orel \e £ 1o sook
OUENNIOWTY. S0 Gt Uneol (2port for Samphi re meinoals

OrEh MOPS . TYOPS e € SoF ok N 612883, W \5%.9 1D blo.

Name of Observer (please print): S’P‘ 6\Q\ (\) ﬁ bP\’QC\ A
i SignaF:ure: (P/(\go\lj_(/\ebowe\/ Date: O%l \Q—l ?—O\ 3
Agency: % ) \nC-\ .
e 1505 & \nbernomhang | Ay portdrsuite o
AON(0o ¢, FrE- SASIE

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08
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State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region | TNTERIOR UGS Quad(s) [ SURV EY PASS A-1L.
Anadromous Waters Catalog Number of Waterway|\N! | A, tributany to Alotna Q\VC((%SL\ -40-1\000-212S5- 34>‘0 \ )
-
Name of Waterway IUN NAMED TRIRUTARY | USGS Name Local Name
\Aidition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date
Revision Year:
Revision to: Atlas Catalog Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous
CHUM SALMon | 0T 23[R0V v v v
CHINODK SALMON | O3 [R3) QO 1A v/ V4 v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

%)Rvg\tf'obsewaﬁoﬂ lov Jena Lem \e ownad Motnevo Al of an
SO O Salrnon o3, 362,153 SSbHY ) owndl on oBul
chinod L famon (0. 208 - IS3. 5932.0). Botn obsevy atong were
MOGe S ing oevia Suryeys. The Coum Solmdn spowning orea wa s
LOCGHed \08§ ¥han L ¥m ypstveom of e confuente of uwemed
Ty o Wit ¥ne Moin stem Al oo RIWEC ol @x3enoeal (see back )

Name of Observer (please print): S P\ 6Q \(\)-R G) A’ QC { lq
Signature: (/\ WLOOM@\, Date: OA h\ \’20 \ 3
Agency: A‘BQ . INC. .
Address: \Q\'QS © S_(\‘\’{Y\(\O\‘\'\O/\O\\ P(\(PO‘(’* DY S\M’(Q {o\

RN o0, AK A3

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




OMmMEn T (CoNT ) -

“peroximately 100m vpctream (22 FHguce 4 Plakes Frorol @ of e
2P0) e Jnimo\( Sa\ mon Spawning axea wag Ao mented
MPPrOXIMCRety 1D Ko upstveam (See (QUEe b Plate s 4 oA \O of
Ae OMrned e pol+).



State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

regon |ARCTIC uses Quad(s) [ SURVE Y PASS A-S

Anadromous Waters Catalog Number of Waterway[\) ‘ﬁ" h\b\A‘\'D\N o @oGvel Cceele 633 -00- 10450 —QU[S’.‘_\

Name of Waterway |\M\H\J m\/\eb TQ\ p)u m R\,‘ | USGS Name Local Name

\Adition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date
Revision Year:
Revision to: Atlas Catalog Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous
waj\meoﬁm OF 1S 2013 v e h

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes: etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

Thee yuvgnile ddiy VoNaen (35,93 M4 ) cOu gt tn
MiNNow TYowp \OLL\Q e e ool \MC«WU\) e\ Pg . VopS
Weé(e Se+t q—\ N (33.0\000 , U ISS. OBDFF. TYoLS 2 Lo ted
worvh disinfecded SeImon € 93¢ Ond Soakod outngnt. see.
adkocinpal @pOYA fol (nops otk Samp g viedinnd S

Name of Observer (please pnnt) SW@Q\ N P\' (3 A/RC | ‘PT =
Signature: WW pate: OA l \1} 2013

Agency: ABR \(..
Address: \aE\’S €. \V’\’\'emahm A’\r m(’\ de S ‘k-Q \Ol\
ANOND(00e , AETASTE

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

regon | LN TER) ORL USGS Quad(s) HU6HES D-5
Anadromous Waters Catalog Number of Waterway NKPV, _\V\\OU'\‘(KV\JI Yo ®eavel (Geek (33\-@- I0480-Q43%F

Name of Waterway |UN(\V\ MED W\B\A’T}'\’Q\A | USGS Name Local Name
J
\Adition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date
Revision Year:
Revision to: Atlas Catalog Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous
Doy VARDEN SETECIECTIEN v v N4

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments: .
VWO {uuent ¢ Do\\y Voo n (B8 awd ABimm) wene (augnt Vio,
2\ eUNOR Shing by 3070 Lermice anot Mattew Aflivig . B1gh
XUarve d o NQ(O 98333, WI55.03530. P Wate see ot

(2P0t for sampling menoal §onel Mope

Name of Observer (please print): Sf\ 6Q\ N 10( 6 H/QCI IO(

Signature: (/\()\WW Date:oa\ I lll 20\ 3

Agency: AR \ne

Address: \3\95 E \r\’VG,\N\O\JﬂOﬂa\ m{PD{+DY SU \')T'e \O\
AUNoVO0e, AL SASIE

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region | TNTERIOL. usGs Quad(s) | BETTLES D-2
Anadromous Waters Catalog Number of Waterway| Iﬁ\ ’h"\)\/\'\g\m o Jwm R\er ('3’3\_{_ H4g- 11000 -2 \’Lg- 23401
Name of Waterway |u MNUVAMED TQ\@UTH'QU\ - I USGS Name Local Name
7
Addition Deletion Correction Backup Information

For Office Use

Nomination #
Fisheries Scientist Date
Revision Year:
Revision to: Atlas _ Catalog Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearin Present Anadromous
COHD JALMDL 03 20|20 |2 \/g / g
CHINDOK SAMoN | ©F [20]201, v e v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

R 1A OO0 Lamon (55,02, 49,55, bk, 55,52, b1, SS mm \ anol ong,
01000 K SEIMON (U narm) bt €. Cuognt Auiinng ¢ (M\,Dmmvf}od

§ bu 3eNALMIe Orel Mokt ew APV N Fitning ol
g\)\& N T8 W 1s0. 88132 Plenie seg offouiRed C@D(j’v‘&)r‘

SoMP\ roy o noot § OGPl Mo-PL -

Name of Observer (please print): S ﬁgQ \‘\) ﬁ 6 P(cht f\
Signature: %@M@M Date: OO\ ‘ ‘7—l 20| 3
Agency: QJJV\C .
Address: \Bag e \ M{YV\Q‘\‘]OJ.\Q\ fr\\(PD\ﬁ oc §U\'\’€ \O\
AndnoVene, KK A5 18

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08

4080 )



State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region jMTE/Q—\DR USGS Quad(s) BE-\—TLES D—Z

{00 )

Anadromous Waters Catalog Number of Waterway| \) [ﬂ—l Mourtanry o imBive (33440 1\o00-2125- 33Yo-
]

Name of Waterway | UNLA ME D ™ \E\A’Tﬁg\f\ | USGS Name Local Name
7
‘Addition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date
Revision Year:
Revision to: Atlas Catalog Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous
R OHO SALMON 0323|202 Vv vV v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

Mo Cono $0IMEN(FL= bl 0rd b3 mim) Lele cowgnt dn
Yo ofitning Su { low Jena Lennie onal Madtkew et
B0 0C0UTRc, ot N (dlp B350, W 15004531, Pleace oo
a0 0hed| Y2port {00 goimpling watneots ona WoPS.-

Name of Observer (please print): S F\/B R\ N P( G\ P(RC, { A
Signature: U\O/\W&PO\/\/C/‘&, pate: O A I \2-[2—0 l3
Agency: #\/BR\ \ﬂQ, -
Address: \’&9\5 E \YY\YQW\O‘hO/’O\\ ﬁ\(PD(’\'D( SU\’W \O]
AU FEAAS 1S

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region | TN TERIOR. usGs Quad(s) [<SURVEY PASS A-D

Anadromous Waters Catalog Number of Waterway|\) I{\ : ~ioutaw Y o Kidnato e \{q Creex

Name of Waterway R/\NN AMED TRIBUTARY | USGS Name Local Name

ddition Deletion Correction Backup Information

For Office Use

Nomination #

Fisheries Scientist Date
Revision Year:

Revision to: Atlas _ Catalog _ Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous
DoULY VARDEN| 09 16320V v v v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; pling methods, pling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

a\\U\rﬁY\\LL\SD\ Joxaen (129 0nak V3 mm) cowad"e in minnow
tO-pL Vo) dena Temice orol Matthe o felvng. Minnow op ¢
WeK ¢ \oO\ %m \M\Mr\ Al sin £ e Selmon 95§ ook lef+ 4o

O Sep aUned (eport £or sammpline medinmol §
g00‘\%\(\005 W\Ce)apg WPk Lot ot N 63 0904, W 1SY. O\\;%

Name of Observer (please print): S KgQ \ N P‘ b A’@(x\ H
Signature: (/\O.b/(./\.e\ W Date: O ! (2 \ 2.0\3
Agency: ‘PY\E)Q \ﬂc,
Address: \’&DS P \ﬁ"(—emo\th\ ﬂo\’\(m\(’k D( S\X\’\Q \ O

PV‘\"()/‘\O\(QO\,Q A AA%\%

This certifies that in my best professional judgment and bellef the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region j M’TE Q \0 . USGS Quad(s) SUQ VeEY pPTSS A '3
Anadromous Waters Catalog Number of Waterway| N | A ,,'hi\OV\*QV‘:\I o Kobuk Ruvt” (33 |-00- \O4G0 \
Name of Waterway ru NNAMED Tey BUTHKRY | USGS Name Local Name
\/Addition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date
Revision Year:
Revision to: Atlas Catalog Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date

OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous

Dous VARPEN] D% loM|12 V4 A

IMPORTANT: Provide all supparting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

MS\)\\K)AM Doty Vowcken (125 oret 130 mm) cowalt {n fANNO
Mo by Yena \emie onak Mattrews Apling. myang.s tvo-pg
Wexe Wik d Wi disinge credk SQImMO N €90< ool \e4+

1O soa O\I‘@(V'\\O‘)\r\‘\‘, See Q%M CepO( 4 tor A\ &O“YV\P\H}\%
MNOINOOLL ONGh WSps - TYORS (ueX'e St ot N 16T 01901 W ISy Yo

Name of Observer (please print): Sﬁ/g Q LN A’ GDPVQC\ PY
Signature: LAM}W Date: CA l \rz\rzo '3
Agency: ﬁ\g Q f \Y\CL. . O
Address: \QRS T . \V\’\'{,(\(\Q_h‘ OHQ\ A\WPO('\— O, S\ -\({ \ \

RV\CMDVQ%Z AY 251D

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region [TTNTERIO R USGS Quad(s) [ SMRVE Y PASS A-Y
Anadromous Waters Catalog Number of Waterway Ml A, Y (bkl\'\"O\V"‘\ 1o KD\SU\\/\ \R\ ves (33\ -60 oy qO\
~
Name of Waterway |UN NAMED TR\ 6\/@';0(@\( I USGS Name Local Name
\Addition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date
Revision Year:
Revision to: Atlas Catalog Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date

OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous

DOLLNY VA RDEN 0% oy |20v2 a v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

3 Juuenilg DDy uevden (1,131, \4lowmm) Cow?\\/\\‘\‘ (A MUANDWD
'\\(O\PS Lu dena e Onol Ma-e v P\P\\ . LAND WO '\\ra,P\(
Wlre wonked tolia aisinfected Salmon 29a<¢ anrdl led+ 1o
Sook overnignt See atte, e epor t fof full sampl
oot § Ord ep S WORSIEXZ St ot N (3. 000blb , LD I1SH. S5

Name of Observer (please print): S ABRNA GARCY
Signature: WUM pate: OA I |2 i 20 | 3
Agency: R, \(\ (s )
Address: \’&S{S c. \(\)\“—CVY\O\‘“ O/\O\\ A’\\fPD(’\' Y S\)‘l*'e \O\

mm(oqe,fm NGBS

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region | TN TER\O R UsGS Quad(s) |\WISE M AN A-

Anadromous Waters Catalog Number of Waterway| A tvibuavy o Malamute Fork atna River (334 - Yo-tloop -212¢
Name of Waterway [(} (oM ARAED TQ\Q)\ATP'(Q_U\ - | USGS Name Local Name 300 |~ %100 )
J
‘Addition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date

Revision Year:

Revision to: Atlas __ Catalog _ Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearin, Present Anadromous
(o0 SALMDN 07 [1L[2012 ‘/8/ Vv A
(M SALMD N OF\w|2013 v " v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed

upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

FOU LANO §ANMON (FL=46, 43, 47, ondl HT mm) ordk tvvo chaum
felmon (A= 28and UM mm) e e Cowgh T Livg dipnedt o

Fena L2 (e 0nd Makr-euo AP\ Tng of ABR.C re oLrveol
o*i)(ﬂ. oy, W \S2..930730. &gsaﬁmchoo\ PO Gorso«v\p\w%

MM NN AL ONG MO QOS.

Name of Observer (please print): SHBRINA GARCIA
Signature: L/\C\k)'(/\—e-\&_pO\/\/{/\e\, pate: 09 ‘ 12 ‘ 20173
Agency: PBR \ne . \
Address: 12235 € \ndevnathona | Myport dC: Suike O\

mc)\novo\od\.e, A A951%

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region | TNNTE @ \OR. usGs Quadts) | WIS EMAN A
Anadromous Waters Catalog Number of Waterway| 33 '\-\— Y“O- WOO0O - Q\AS -3 bl\- \0D
Name of Waterway [y\\TMED TR1G . Th MALAMUTE PoRK AURTA - USSS Name Local Name
\
ddition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date

Revision Year:

Revision to: Atlas Catalog Habitat Operations Manager Date
Both

AWC Project Biologist Date

Revision Code:

Cartographer Date

OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rejri} Present Anadromous

COHO $ALMON OF w013 v v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc

Comments:

TWO yunginn \< Colo Salmon (5“} ok SBvmmn) wene caphared
W WD tvovp§ oy Iena \,em\% ok MAalt¢ o o\ vey.
Minnow Wepl wece \editeol wivincliSinge creol {almon €ags

oroh Le£4 to Soak ovemighy. See attor CepO(+ €0c o
oz\d\mgps-vm?j u\;e(z&@’raﬂ*&o?.\oomsa. Ll?;\{\q oS

Name of Observer (please print); S ABRIN A 6 AR A
Signature: L\O\Wé\vm Date: OA l ‘2\20 (3
Agency: N@Q ) \ﬂc, ,L o
Address: RS €. \ntenn G\\'\\C)f‘@\\ A‘\r\PD‘('\' D S\ 3('2 (el

l%nc}\r\o\fog\\g | A AT D)

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region |ARCTIC UsGs Quad(s) | AMBLER R\ ER A-1L

Anadromous Waters Catalog Number of Waterway| N} | A I'tY( b\/\ ’fo\)/\j 1o MQ\A(\C\U\K e (?;%\ -D0 - \DLHO

Name of Waterway |U NNAMED TRAIBRUTARY | USGS Name Local Name
\/,(ddition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date

Revision Year:

Revision to: Atlas Catalog Habitat Operations Manager Date
Both

AWC Project Biologist Date
Revision Code:

Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous
CHuM SALMorl 03|35 20\ v N vl

IMPORTANT: Provide all supporting documientation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

TWO youentle Onum Almon (52 ondl SSmm) cav 3r via
6\20\306 Sv\\n Yena Lemice ovol MQ\"H’?@V\) \f\% Fisw
weye Copiw glr N 63D, WISk, O4DNe. Please
o\rached vzpo«+ o &qmp\mg welnod§ Ond IMaps.

ame of Observer (please print): SABQ\N PV G«WAQC\ P(
N f Ob (pl print)
Signature: (/\ WL DW Date: Oé\l 1\ ! 20 \3
Agency: %Q WC o
Address: \Q\D\S =. \Y\\’{( \[\O"\\O/D\\ PY\YP DY‘\'@ Sy ‘\(2 \o\
P00, A OO515

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08

A33S



State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

A3RN

Region |ARCTIC UsGS Quad(s) [AMBLER R\WWER A-4
Anadromous Waters Catalog Number of Waterway| N [ A vi\ou favy {0 Maune\u X 2ives (331-00 - |0440-
Name of Waterway [ N A MED TRIBUTRRY . | USGS Name Local Name
ddition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date

Revision Year:

Revision to: Atlas  Catalog Habitat Operations Manager Date
Both
AWC Project 8iologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous
DOLLY VARDEN OF11312013 v v v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

?&T@ms U\\rQV\\\Q Dn\\ Voyaen (NS, U1S,1%22,139 VWY\)Couuc)\r\‘r N
M ONOW TY 0P Na Lemice orak M&vao Ap e MiNNouD

wexe SSH a¥ N T 43S, WISk 12 A0k Minnpus VoLps wefe
\\( SQo\ W A sinfected Sa\rmpn €06 § arok ef4 o stk
DUOM\O)\(\\' Soo OMadned 2por-£oc B nnedinools onalynonps.

Name of Observer (please print): S f\— SQ\ M P\ 6 P\ QC\ R
Signature: ( /\W KA’O\/LC/‘%_ pate: OA VL] 20(3
Agency: K@Q n \‘(WC b .
Address: \22S €. \nernanona Myvport O aute 10\

KY\C}V\D(W , A S\D

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region | TNTERLOR USGS Quadis) | SWRVEY PASS_A-b°
Anadromous Waters Catalog Number of Waterway| N[ A v \oudawvy o Maune lul Riues (331-00 - 10120
Name of Waterway [ANN AMED TRIBUTARY \JJ USGS Name Local Name
\Adition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date

Revision Year:

Revision to: Atlas Catalog Habitat Operations Manager Date
Both

AWC Project Biologist Date

Revision Code:

Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous
POLLY VARDEN oM | 2013 v v v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including number of fish
and life stages observed, sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed

upper extent of each species, as well as other information such as' specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

20 a1 Doty Narden couat in rnow Vop( oy yena
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Signature: L/\Q&J’(AQ\\DO\/\_(/“&. Date: OO\ \ ll\lo \'3
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Address: \’9\35 E \‘(V\'—e( r\O\)\\Of\Q\ A\(PD(’J\ D{- S\ \’€ \O\

AOUNOY00 e , AK AG5\D ‘

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08
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State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region |ARC T\ C uses Quad(s) | AMBLER RWER A-4
Anadromous Waters Catalog Number of Waterway N\ A ,‘\'v{\QU\‘\'O\m 5&'0 MO&M‘(\@\U\\L Q\Q@ ng\ -00 - 10490
Name of Waterway [(;N\)NAME O TR\BUTARY - | USGS Name Local Name
\Adition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date

Revision Year:

Revision to: Atlas __ Catalog Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous
POLLY VARDEN 02N {2013 VA V4 V4

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed
upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

C ts: ‘
lg\n??\i(\\' @ Oollu \axoen Cor q\r\'& L paNow oups \oj yena.
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ANUNOYCoe , AK ATS\D

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08
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State of Alaska Nomination Form

Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Regon | TNTERLOR UsGS Quad(s) | SURVEY PASS_A-b’
Anadromous Waters Catalog Number of Waterway N\ A ,’\'\( Youwtonv o Mlounelu Riwes (331-00 - V0420
~J
Name of Waterway lTA NN AMED _VQ\ QUITH _Y J USGS Name Local Name
\Aidition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date
Revision Year:
Revision to: Atlas Catalog Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous
POLLY VARDEN 0N | Z20\3 J/ v/ v

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadramous fish, including number of fish
and life stages observed; sampling methods, sampling duration and area sampled, copies of field notes; etc. Attach a copy of a map showing location of mouth and observed

upper extent of each species, as well as other information such as specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.
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AAUNOYOae , Al ATO\D ‘

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist:
02/08
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State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

333%)

Region [ TN TER\OR uses Quad(s) [ SURVE Y PASS A-b
Anadromous Waters Catalog Number of Waterway| \) ,(—\',’N \W\'O(V\j 1o Mawne\u e R ives (33(-00- 0490
Name of Waterway l u RONAMED TR 6\4 mQY | USGS Name Local Name
\Adition Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date
Revision Year:
Revision to: Atlas Catalog Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
Species Date(s) Observed Spawning Rearing Present Anadromous
DOLLY VARDEN) aR [ 26 ({2012 N Nz V4

IMPORTANT: Provide all supporting documentation that this water body is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed

upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments
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Name of Observer (please print): S'AA% LINA G\A RC | Q
Signature: W&\DM pate: ORA l |2 \(20| 3
Agency: 1~ \NC. .
Address: 1935 & \WerERoa) AngpDrt Y Suite 1o
fW\()ﬂO(OO(\{Q AKX A]’518

This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date: Revision
02/08




State of Alaska Nomination Form
Department of Fish and Game Anadromous Waters Catalog
Division of Sport Fish

Region P( QCT \ C USGS Quad(s) AMB LER R\\/ ER A"ﬂ_
Anadromous Waters Catalog Number of Waterway| N | K, Vivburay U o Maune \LK. e (33\—00r \o490 2335

Name of Waterway | UNNAMED TR\ SUTH QY | USGS Name Local Name
\Altlon Deletion Correction Backup Information
For Office Use
Nomination #
Fisheries Scientist Date

Revision Year:

Revision to: Atlas __ Catalog __ Habitat Operations Manager Date
Both
AWC Project Biologist Date
Revision Code:
Cartographer Date
OBSERVATION INFORMATION
| Species Date(s) Observed Spawnin Rearing Present Anadromous
[CHUM SALMON |  ©3[R5 201 v S v

IMPORTANT: Provide all supporting documentation that this water bady is important for the spawning, rearing or migration of anadromous fish, including: number of fish
and life stages observed; sampling methods, sampling duration and area sampled; copies of field notes; etc. Attach a copy of a map showing location of mouth and observed

upper extent of each species, as well as other information such as: specific stream reaches observed as spawning or rearing habitat; locations, types, and heights of any
barriers; etc.

Comments:

V1sUOL Obsey v oiion of odwi\t C)num salmbnspavwning oreq
bu Jena Lemke avgl Mattnewo Ap) \r\ﬁs ObsevoNon 0CUCeo)
O N ©F.034S3, W 1Sl 03934 Pleate see atiadned 1epovt:
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Agency: ABR ., T \
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This certifies that in my best professional judgment and belief the above information is evidence that this waterbody should
be included in or deleted from the Anadromous Waters Catalog.

Signature of Area Biologist: Date:
02/08

Revision




Appendix B. Raw stream habitat data collected at survey transects on waterbodies traversed by
the Brooks East Corridor, Alaska, August 2013.

ABR, Inc. B-1 Stream Habitat Surveys



Site Name SH-T1-13 Event Code

Date 12 August 2013 Time 10:43
Latitude N 67.120893 Longitude W 156.985129
Observers JCS, MMA, SDG

Aquatics Data

Ambient Water Quality Channel Characteristics

Temperature 9.5°C Bankfull Width 59 m

Dissolved Oxygen 100% Wetted Width 52 m

Dissolved Oxygen 11.32 mg/L Thalweg Depth not measured (unwadeable)
Conductivity 115.3 uS/cm 48 hr. Precipitation Low

Sp. Cond. 0.164 mS/cm Stream Gradient <1%

pH 6.58 Stream Stage Low

Turbidity 1.92 NTU Water Color Mostly clear/Humic

Bank Angle Sketches
LB Angle- Not measured (unwadeable) RB Angle- 115°

Substrate (inorganic) = 100%

Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 5
Cobble 64-256mm (2.5-10in) 5
Grawvel 2-64mm (0.1-2.5in) 5
Sand 0.06-2mm 5
Silt 0.06-2mm 40
Clay 0.004-0.06 mm 40
Flow

Crew was unable to take flow measurements because transect was unwadeable

Comments:

Flowing at 0.33 m/s at the surface, generally it is slow flowing.
Visual observation of approximately 5 inch juvenile fish
Photos:

US-0665

DS-0666

LB-0667

RB-0668

Substrate photos taken 15 August 2013-0823,0824



Site Name SH-T1-13 Event Code

Date 12 August 2013 Time 11:34
Latitude N  67.120893 Longitude W 156.985129
Observers JCS, MMA, SDG

Channel Cover in Stream Transect

Cower in Transect

Filamentous Algae 1

Macrophytes 2 0 = Absent

Woody Debris (Big) >0.3m 0 1 = Sparse (<10%)
Brush/Woody Debris (Small) <0.3m 1 2=Moderate (10-40%)
Live Trees Root 0 3=Heaw (40-75%)
Owerhanging Vegetation 1 4=Very Heawy (>75%)
Undercut Bank 0

Boulders 1

Artificial Structures 0

Comments:

Stream was unwadeable due to fines. Slack to slow flow. Low water level, potential rearing fish habitat.
Bacterial foam flowing at the surface.
Islands present now due to low flow- likely submerged at high water.

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank

Canopy (> 5m)

30% cover by black spruce, the only tree No canopy 10+ m from the bank.

greater than 5 m.
More dense upstream, less dense downstream.

Understory (0.5 -5 m)

Mixed coniferous and deciduous (higher Dominated by willow and tall grasses.
willow density).
75-80% willow cowver, grasses next highest

density
Ground (< 0.5 m)
Low percentage of open, bare ground. Not much barren ground, less than 5%.
Mostly grasses. Low percentage of down wood, Mostly grasses.

mostly within bankfull width.




Site Name SH-T2-13 Event Code
Date 12 August 2013 Time 12:20
Latitude N 67.120226 Longitude W 156.979087
Observers JCS, SDG, MMA

Agquatics Data

Ambient Water Quality Channel Characteristics
Temperature 9.9°C Bankfull Width 37m
Dissolved Oxygen  102.10% Wetted Width 49 m
Dissolved Oxygen 11.51 mg/L Thalweg Depth 0.85m
Conductivity 115.7 uS/cm 48 hr. Precipitation Low
Sp. Cond. 0.162 mS/cm Stream Gradient 1%
pH 7.95 Stream Stage Low
Turbidity 1.71 NTU Water Color Clear

Bank Angle Sketches
LB Angle - 175° RB Angle-165°

Substrate (inorganic) = 100%

Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 5
Cobble 64-256mm (2.5-10in) 30
Grawel 2-64mm (0.1-2.5in) 40
Sand 0.06-2mm 25
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
# Width (m) Depth (cm) Flow (m/s)
RB 1 1.85 36 0.25
2 5.55 58 0.85
3 9.25 83 0.79
4 12.95 65 1.07
5 16.65 27 0.98
6 20.35 a7 0.65
7 24.05 29 0.47
8 27.75 20 0.31
9 31.45 17 0.19
LB 10 35.15 13 0.09
Comments:

Right bank is higher than left. Area of transect is typical of most of 2,000 ft corridor, a shallow (< 2 ft)
long run composed of cobble, boulder, gravel, sand. Returned to get flow measurements on 13 Aug.
Substrate photos taken 15 August 2013- 0819,0820,0821,0822

Photos: 0669 (US), 0671 (DS), 0670 (LB), 0672 (RB)



Site Name

Date
Latitude N
Observers

SH-T2-13 Event Code

12 August 2013 Time 12:20
67.120226 Longitude W  156.979087
JCS, SDG, MMA

Channel Cowver in Stream Transect

Cower in Transect

Filamentous Algae

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank

Boulders

Artificial Structures

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heaw (>75%)

O Fr OFr OFr OO O

Comments:

Mostly cobble and gravel with a few boulders on right bank, lots of sand on left bank. Figured out

flowmeter had dead batteries (returned Aug 13).

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank

Canopy (> 5m)

None. 5% Black Spruce.

Understory (0.5 -5 m)

Grasses, 5-10% Grasses, 10%
Willow, 10-20% Small spruce, 10%
Willow, 50%

Berries/shrubs, 30%
(High/Low Cran, Blueberry, Salmonberry)

Ground (< 0.5 m)

Short grass, 25% Fireweed, 5%
Small willow, 5% Bare ground, 20%
Bare ground, 50% minimum Grass, 50%

Willow, 25%




Site Name

Date
Latitude N
Observers

SH-T3-13

12 August 2013
67.117791

JCS, SDG, MMA

Aquatics Data

Ambient Water Quality

Temperature 10.5°C
Dissolved Oxygen 106.90%
Dissolved Oxygen 11.92 mg/L
Conductivity 116.7 uS/cm
Sp. Cond. 0.161 mS/cm
pH 7.57
Turbidity 1.79 NTU

Bank Angle Sketches

LB Angle- 115°

RB

LB
Comments:

Event Code
Time 15:19
Longitude W  156.968715

Channel Characteristics
Bankfull Width 49 m
Wetted Width 40 m
Thalweg Depth  0.82 m
48 hr. Precipita Low
Stream Gradier  0.50%
Stream Stage Low
Water Color Clear

RB Angle- 175°

Substrate (inorganic) = 100%

Type Diameter % Composition

Bedrock 0

Boulder >256mm (10in) 5

Cobble 64-256mm (2.5-10in) 35

Grawvel 2-64mm (0.1-2.5in) 40

Sand 0.06-2mm 20

Silt 0.06-2mm 0

Clay 0.004-0.06 mm 0

Flow

# Width (m) Depth (cm) | Flow (m/s)
1 2 2 0.1
2 6 33 0.44
3 10 34 0.73
4 14 45 0.9
5 18 65 0.78
6 22 62 0.87
7 26 60 0.86
8 30 35 0.38
9 34 55 0.38
10 38 39 0.16

Flow was measured 8/13 because of dead batteries 8/12.
Photos: 0677 (US), 0678 (DS), 0680 (LB), 0681 (RB)

8 inch Arctic Grayling caught by Brett using rod and reel
Substrate photos taken 15 August 2013-0815,0816,0817



Site Name SH-T3-13 Event Code

Date 12 August 2013 Time 15:19
Latitude N 67.117791 Longitude W  156.968715
Observers JCS, SDG, MMA

Channel Cowver in Stream Transect

Cover in Transect

Filamentous Algae

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heaw (>75%)

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank
Boulders
Artificial Structures

O FRP MNNRFPF P OON

Comments:
Left bank angles variable (low angles, up to 90 degrees, and undercut in some places)

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank
Canopy (> 5m)
Canopy dominated by black spruce- No canopy 10 m from bank.
10% covwer.

Understory (0.5 - 5 m)

Mostly willow, other woody shrubs, 5-10% mostly willow
possibly alder (up to 50% cover). <5% grasses
Tall grasses (up to 25%)

Ground (< 0.5 m)

Bare, 25% 80% bare with gravel and sand
Small saplings and grasses 10% saplings
10% grasses




Site Name  KG-T1-13 Event Code

Date 13 August 2013 Time 12:16
Latitude N 67.016932 Longitude W  156.694493
Observers JCS, SDG, MMA

Aquatics Data

Ambient Water Quality Channel Characteristics
Temperature 11.3°C Bankfull Width 120 m
Dissolved Oxygen 103.90% Wetted Width 102 m
Dissolved Oxygen 11.35 mg/L Thalweg Depth 1.02m
Conductivity 195.2 uS/cm 48 hr. Precipitation Low
Sp. Cond. 0.264 mS/cm Stream Gradient <1%
pH 7.83 Stream Stage Low
Turbidity 0.99 NTU Water Color Clear
Bank Angle Sketches
LB Angle- 175° RB Angle- 160°
Substrate (inorganic) = 100%
Type Diameter % Composition
Main Channel Side Channel
Bedrock 0 0
Boulder >256mm (10in) 0 5
Cobble 64-256mm (2.5-10in) 5 20
Grawel 2-64mm (0.1-2.5in) 5 25
Sand 0.06-2mm 90 50
Silt 0.06-2mm 0 0
Clay 0.004-0.06 mm 0 0
Flow
# Width (m) Depth (cm) Flow (m/s) Channel
LB 1 5 40 0.27 Main
2 15 81 0.53 Main
3 25 79 0.54 Main
4 35 63 0.45 Main
5 45 65 0.48 Main
6 55 86 0.39 Main
RB 7 60 43 0.3 Main
LB 8 81 20 0.03 Side
9 85 38 0.11 Side
10 89 63 0.25 Side
11 93 75 0.27 Side
12 97 112 0.24 Side
RB 13 99 101 0.07 Side

Comments: Photos: 0690 (Side channel RB), 0691(SC US), 0692(SC LB), 0693(SC DS), 0694(Main
Channel RB), 0695(MC US), 0696(MC DS), 069 (MC LB). Last MC flow was taken 5 m from the sandbar.
Sandbar was 14.05 m across at the transect. The thalweg was at 53.9 m from LB. Main channel 10 m
from sandbar 50% SA, 50% GR and CO. Visual observation of approximately 50 cm Arctic Grayling.
Substrate photos taken 15 August 2013: 0795-0799



Site Name  KG-T1-13

Date 13 August 2013
Latitude N 67.016932
Observers JCS, SDG, MMA

Event Code

Time 12:16

Longitude W  156.694493

Channel Cower in Stream Transect

Cower in Transect

Filamentous Algae

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Boulders

Artificial Structures

OpFr OO0OFr OO0 Oo

Comments:

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heawy (>75%)

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank

Right Bank

Canopy (> 5m)

No canopy

50% Spruce/Alder

Understory (0.5 - 5 m)

Willow, fireweed, grass all combined-

10% cowver

Willow-15%
Alder-25%
Tall grass/shrubs-15%

Ground (< 0.5 m)

Willow/grass- 25% cover
Bare- 75%

Bare-10%
Grass/shrubs-90%




Site Name  KG-T2-13 Event Code

Date 13 August 2013 Time 14:05
Latitude N 67.018092 Longitude W  156.687062
Observers JCS, SDG, MMA

Aquatics Data

Ambient Water Quality Channel Characteristics
Temperature 12.3 °C Bankfull Width 131 m
Dissolved Oxygen 106.10% Wetted Width 124 m
Dissolved Oxygen 11.35 mg/L Thalweg Depth 0.89m
Conductivity 200.7 uS/cm 48 hr. Precipitation Low
Sp. Cond. 0.265 mS/cm Stream Gradient <1l%
pH 8.11 Stream Stage Low
Turbidity 0.89 NTU Water Color Clear

Bank Angle Sketches
LB Angle- 155° RB Angle- 160°

Substrate (inorganic) = 100%

Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 0
Cobble 64-256mm (2.5-10in) 30
Gravel 2-64mm (0.1-2.5in) 30
Sand 0.06-2mm 40
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
# Width (m) Depth (cm) Flow (m/s)
LB 1 2 59 0.47
2 14 75 0.57
3 26 26 0.54
4 38 33 0.48
5 50 34 0.73
6 62 43 0.61
7 74 49 0.53
8 86 25 0.65
9 98 20 0.62
10 110 13 0.57
RB 11 122 8 0.15
Comments:

Photos: 0703 (US), 0704 (DS), 0705 (LB), 0706 (RB)
More photos of substrate taken 15 August 2013-0804-0810



Site Name KG-T2-13

Date 13 August 2013
Latitude N 67.018092
Observers JCS, SDG, MMA

Event Code

Time 14:05

Longitude W 156.687062

Channel Cower in Stream Transect

Cowver in Transect

Filamentous Algae

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank

Boulders

Artificial Structures

O OO Fr OFr OON

Comments:

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heawy (40-75%)
4=Very Heawy (>75%)

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank

Right Bank

Canopy (> 5m)

Spruce-10% cover

Spruce less than 10%

Understory (0.5 - 5 m)

Alder and willow close to 100% cover

Wi illow/Alder- 20% cover
Grass- 50% cowver

Ground (< 0.5 m)

Bare-10%

Grass/shrub close to 100%

Grass-75% cover
Rose-5% cover
Alder-5% cover




Site Name  MN-T1-13

Date 13 August 2013
Latitude N  67.008356
Observers JCS, SDG, MMA

Ambient Water Quality

Temperature 11.1°C
Dissolved Oxygen 110.30%
Dissolved Oxygen  12.07 mg/L
Conductivity 151.6 uS/cm
Sp. Cond. 0.206 mS/cm
pH 7.73
Turbidity 1.14 NTU

LB Angle- unmeasurable

Event Code
Time
Longitude W

Aquatics Data

15:50
156.074302

Channel Characteristics

Bankfull Width
Wetted Width
Thalweg Depth

48 hr. Precipitation

Stream Gradient
Stream Stage
Water Color

Bank Angle Sketches

Substrate (inorganic) = 100%

97 m
58 m

not measured-unwadeable
Low
<1%
Low
Clear

RB Angle- 175°

Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 0
Cobble 64-256mm (2.5-10in) 35
Gravel 2-64mm (0.1-2.5in) 50
Sand 0.06-2mm 15
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow

Crew was unable to take flow measurements because transect was unwadeable

Comments:
Photos:

0707- US
0708-DS
0709-LB
0710-RB
0711-Substrate
Lots of fine gravel

Brett (helicopter pilot) caught numerous Arctic Grayling
Corridor section from lower end to bridge is consistent in terms of substrate



Site Name MN-T1-13 Event Code

Date 13 August 2013 Time 15:50
Latitude N 67.008356 Longitude W 156.074302
Observers JCS, SDG, MMA

Channel Cover in Stream Transect

Cower in Transect

Filamentous Algae 2

Macrophytes 0 0 = Absent

Woody Debris (Big) >0.3m 1 1 = Sparse (<10%)
Brush/Woody Debris (Small) <0.3m 1 2=Moderate (10-40%)
Live Trees Root 1 3=Heaw (40-75%)
Owerhanging Vegetation 1 4=Very Heaw (>75%)
Undercut Bank 0

Boulders 0

Artificial Structures 0

Comments:

Woody debris on left bank

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank

Canopy (> 5m)

Black spruce/Alder-30% cowver No canopy

Understory (0.5 - 5 m)

Dominated by willow, alder, No understory
spruce (total cowver)

Ground (< 0.5 m)

Bare-5% Bare-90%
Small grasses, fireweed,saplings Fireweed and small grasses-10%




Site Name  MN-T2-13

Date 13 August 2013
Latitude N  67.016628
Observers JCS, SDG, MMA

Ambient Water Quality

Temperature 11.9°C
Dissolved Oxygen 110.40%
Dissolved Oxygen  11.90 mg/L
Conductivity 155.9 uS/cm
Sp. Cond. 0.208 mS/cm
pH 7.71
Turbidity 0.95 NTU

LB Angle- unmeasurable

Event Code
Time
Longitude W

Aquatics Data

17:29
156.054698

Channel Characteristics

Bankfull Width
Wetted Width
Thalweg Depth

48 hr. Precipitation

Stream Gradient
Stream Stage
Water Color

Bank Angle Sketches

Substrate (inorganic) = 100%

nm
70m
not measured-unwadeable
Low
nm
Low
Clear

RB Angle- 160°

Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 0
Cobble 64-256mm (2.5-10in) 40
Gravel 2-64mm (0.1-2.5in) 20
Sand 0.06-2mm 40
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
# Width (m) Depth (cm) Flow (m/s)
RB 1 3.5 34 0.24
2 8.5 52 0.25
3 13.5 62 0.43
4 18.5 82 0.52
5 23.5 82 0.53
6 28.5 95 0.65
LB 7 335 103 0.65
Comments:

Half of stream unwadeable
Visual obsenvation of 5 salmon
JCS saw Chum Salmon

Turbidity sample taken near helicopter LZ, approximately 100 m downstream from transect



Site Name  MN-T2-13

Date 13 August 2013
Latitude N  67.016628
Observers JCS, SDG, MMA

Event Code

Time 17:29

Longitude W 156.054698

Channel Cowver in Stream Transect

Cower in Transect

Filamentous Algae

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank

Boulders

Aurtificial Structures

O OO NOFRP PP PN

Comments:

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heaw (>75%)

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank

Right Bank

Canopy (> 5 m)

Spruce, alder, and birch provide about
80% cowver

No canopy

Understory (0.5 -5 m)

Almost 100% cower by willow, alder,

Willow and alder-75% cover

and other shrubs Grasses
Not much grasss
Ground (< 0.5 m)
Grass and other herbaceous Bare-10%

vegetation up to 75% cover
Very little bare ground

Small grasses-50% cover




Site Name  BV-T1-13

Date 14 August 2013
Latitude N 67.021206
Observers JCS, SDG, MMA

Ambient Water Quality

Event Code

Aquatics Data

Channel Characteristics

Time 12:40
Longitude W 155.150792

Temperature 8.7 °C Bankfull Width
Dissolved Oxygen  100.50% Wetted Width
Dissolved Oxygen 11.66 mg/L Thalweg Depth
Conductivity 126.9 uS/cm 48 hr. Precipitation
Sp. Cond. 0.184 mS/cm Stream Gradient
pH 7.86 Stream Stage
Turbidity 0.86 NTU Water Color
Bank Angle Sketches
LB Angle- 163° RB Angle- 160°
Substrate (inorganic) = 100%
Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 15
Cobble 64-256mm (2.5-10in) 50
Gravel 2-64mm (0.1-2.5in) 25
Sand 0.06-2mm 5
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 5
Flow
# Width (m) Depth (cm) Flow (m/s)
LB 1 1.6 9 0.06
2 4.8 21 0.19
3 8 39 0.53
4 11.2 53 0.79
5 14.4 66 0.56
6 17.6 62 0.75
7 20.8 57 0.55
8 24 48 0.71
9 27.2 34 0.53
RB 10 30.4 20 0.34
Comments:

Photos: 0728-US, 0719-DS, 0730-LB, 0731-RB, 0732-Substrate at thalweg

0733- Substrate at thalweg

Thalweg at 14.4 meters from left bank




Site Name  BV-T1-13 Event Code

Date 14 August 2013 Time 12:40
Latitude N 67.021206 Longitude W 155.150792
Observers JCS, SDG, MMA

Channel Cover in Stream Transect

Cover in Transect

Filamentous Algae

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heaw (>75%)

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank
Boulders

O N F NOPFP O Fr b»

Avrtificial Structures

Comments:
Periphyton-very heawy cowver

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank

Canopy (> 5 m)

Spruce-10% cover Spruce-20%

Understory (0.5 -5 m)

Willow, tall grass, spruce combined is Willow, tall grass, and herbaceous
90% cowverage vegetation is 65% coverage

Ground (< 0.5 m)

Grass, herbaceous vegetation-100% cover Bare ground-15%
Grass and herbaceous vegetation-85%




Site Name  BV-T2-13

Date 14 August 2013
Latitude N 67.023342
Observers JCS, SDG, MMA

Ambient Water Quality

Event Code
Time 14:10
Longitude W 155.158002

Aquatics Data
Channel Characteristics

Temperature 9.1°C Bankfull Width 29.05m
Dissolved Oxygen  102.70% Wetted Width 28m
Dissolved Oxygen 11.78 mg/L Thalweg Depth 0.88 m
Conductivity 128.6 uS/cm 48 hr. Precipitation Low
Sp. Cond. 0.184 mS/cm Stream Gradient <1%
pH 7.79 Stream Stage Low
Turbidity 0.74 NTU Water Color Clear
Bank Angle Sketches
LB Angle- 73° RB Angle- 115°
Substrate (inorganic) = 100%
Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 20
Cobble 64-256mm (2.5-10in) 30
Grawvel 2-64mm (0.1-2.5in) 20
Sand 0.06-2mm 30
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
# Width (m) Depth (cm) Flow (m/s)
LB 1 1.4 30 0.13
2 4.2 24 0.22
3 7 35 0.39
4 9.8 49 0.49
5 12.6 65 0.59
6 15.4 88 0.78
7 18.2 85 0.56
8 21 74 0.73
9 23.8 72 0.36
RB 10 26.6 39 0.03
Comments:

0735-Right bank substrate, 0736-RB moving towards left bank substrate, 0737- RB moving towards LB
substrate with JCS foot for scale, 0739- Center channel substrate, ski pole for scale, 0740-US
0741- DS, 0742-LB, 0743-RB, 0744-LB substrate



Site Name  BV-T2-13

Date 14 August 2013
Latitude N  67.023342
Observers JCS, SDG, MMA

Event Code

Time 14:10

Longitude W 155.158002

Channel Cower in Stream Transect

Covwer in Transect

Filamentous Algae

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank

Boulders

Artificial Structures

ONRFEPRNEPREROPR AN

Comments:
Periphyon very heaw on all substrate

LB heaw sand, center heaw cobble, right bank heaw boudler

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heawy (>75%)

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank

Right Bank

Canopy (> 5 m)

Spruce-10% cover

No canopy

Understory (0.5 - 5 m)

Willow, alder, berries, spruce- 30% cover

Willow, alder, herbaceous vegetation,
and spruce- 30% cover

Ground (< 0.5 m)

Moss, lichen, small herb, and grass- 90%
cover
Bare due to game trail -10% cover

Moss, lichen, small herb, grass- almost
100% cowver




Site Name RD-T1-13

Date 15 August 2013
Latitude N 67.035785
Observers SDG, MMA

Ambient Water Quality

Aquatics Data

Event Code
Time 9:57
Longitude W  154.835141

Channel Characteristics

Temperature 8.1°C Bankfull Width 79 m
Dissolved Oxygen 103.0% Wetted Width 56 m
Dissolved Oxygen 12.13 mg/L Thalweg Depth 0.98 m
Conductivity 81.1 uS/cm 48 hr. Precipitation Low
Sp. Cond. 0.120 mS/cm Stream Gradient <1l%
pH 6.72 Stream Stage Low
Turbidity 1.13 NTU Water Color Clear
Bank Angle Sketches
LB Angle- 169° RB Angle- 170°
Substrate (inorganic) = 100%
Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 10
Cobble 64-256mm (2.5-10in) 20
Grawel 2-64mm (0.1-2.5in) 35
Sand 0.06-2mm 35
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
# Width (m) Depth (cm) Flow (m/s)
LB 1 2.8 37 0.48
2 8.4 45 0.62
3 14 59 0.58
4 19.6 89 0.67
5 25.2 92 0.81
6 30.8 87 0.77
7 36.4 86 0.8
8 42 67 0.65
9 47.6 81 0.61
RB 10 53.2 61 0.64
Comments:

Thalweg 18.5 m from left bank. RB has cut bank at bankfull (photo taken). Periphyton cover heawy from
RB to center of transect. Photos: 0763- JCS in pack raft, 0764- Cut bank at bankfull, right bank
0765- Substrate at RB, 0766-US, 0767-DS, 0768-LB, 0769-RB, 0771-Substrate at LB



Site Name

Date
Latitude N
Observers

RD-T1-13 Event Code

15 August 2013 Time 9:57
67.035785 Longitude W 154.835141
SDG, MMA

Channel Cowver in Stream Transect

Cower in Transect

Filamentous Algae 2
Macrophytes 1 0 = Absent
Woody Debris (Big) >0.3m 0 1 = Sparse (<10%)
Brush/Woody Debris (Small) <0.3m 1 2=Moderate (10-40%)
Live Trees Root 1 3=Heaw (40-75%)
Owerhanging Vegetation 1 4=Very Heawy (>75%)
Undercut Bank 0
Boulders 1
Artificial Structures 0
Comments:
Riparian Vegetation (percentage and type 10 meters from bank)
Left Bank Right Bank
Canopy (> 5 m)
No canopy Spruce-less than 10%
Understory (0.5 - 5 m)
No understory Willow, small spruce, alder-60% cover
Ground (< 0.5 m)
100% sand and gravel cover Bare (fine sediment)-30%
Small grasses, saplings, berries, moss,
and lichen-50%




Site Name

Date
Latitude N
Observers

KB-T1-13

15 August 2013
67.012346

JCS, SDG, MMA

Ambient Water Quality

Event Code

Time 13:18

Longitude W 154.367417

Aquatics Data
Channel Characteristics

Temperature 10.6 °C Bankfull Width 90 m
Dissolved Oxygen 106.50% Wetted Width 89 m
Dissolved Oxygen 11.84 mg/L Thalweg Depth 0.97 m
Conductivity 142.2 uS/cm 48 hr. Precipitation Low
Sp. Cond. 0.196 mS/cm Stream Gradient <1%
pH 7.45 Stream Stage Low
Turbidity 0.68 NTU Water Color Clear
Bank Angle Sketches
LB Angle- 95° RB Angle- 160°
Substrate (inorganic) = 100%
Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 5
Cobble 64-256mm (2.5-10in) 35
Gravel 2-64mm (0.1-2.5in) 35
Sand 0.06-2mm 25
Silt 0.06-2mm 0]
Clay 0.004-0.06 mm 0
Flow
# Width (m) | Depth (cm)| Flow (m/s) # Width (m)| Depth (cm)| Flow (m/s)
LB-1 2.3 42 0.64 11 46.8 36 0.52
2 6.75 a7 0.67 12 51.25 50 0.73
3 11.2 41 0.66 13 55.7 50 0.63
4 15.65 32 0.62 14 60.15 72 0.65
5 20.1 25 0.42 15 64.6 97 0.82
6 24.55 12 0.13 16 69.05 92 1.02
7 29 11 0.23 17 73.5 82 0.93
8 33.45 14 0.31 18 77.95 65 0.98
9 37.9 19 0.47 19 82.4 71 0.84
10 42.35 24 0.53 RB-20 86.85 44 0.62
Comments:

Brett caught an Arctic Grayling 100 m downstream of transect




Site Name

Date
Latitude N
Observers

KB-T1-13 Event Code

15 August 2013 Time 13:18
67.012346 Longitude W 154.367417
JCS, SDG, MMA

Channel Cower in Stream Transect

Cower in Transect

Filamentous Algae

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank

Boulders

Artificial Structures

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heaw (>75%)

OR P NPRPERFPRORN

Comments:

Periphyton cover heaw at banks only

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank

Canopy (> 5 m)

Willow, alder-25% Spruce, birch, alder-70%

Understory (0.5 - 5 m)

Tall grass, willow, berries-50% Spruce, alder (dominant), willow-almost

100% cover

Ground (< 0.5 m)

Grass, willow, herb-100% Moss, herb, grass, and willow-90%

Bare-10%




Site Name  AL-T2-13 Event Code

Date 17 August 2013 Time 16:25
Latitude N  67.077422 Longitude W  153.327899
Observers JCS,SDG

Aquatics Data

Ambient Water Quality Channel Characteristics
Temperature 12.5°C Bankfull Width 98.5m
Dissolved Oxygen 103.10% Wetted Width 75.5m
Dissolved Oxygen 10.97 mg/L Thalweg Depth not measurable
Conductivity 355.8 uS/cm 48 hr. Precipitation Low

Sp. Cond. 0.467 mS/cm Stream Gradient <1%

pH 7.83 Stream Stage Low
Turbidity 5.47 NTU Water Color Clear

Bank Angle Sketches
LB Angle- not measured RB Angle- 175°

Substrate (inorganic) = 100%

Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 10
Cobble 64-256mm (2.5-10in) 25
Gravel 2-64mm (0.1-2.5in) 10
Sand 0.06-2mm 35
Silt 0.06-2mm 20
Clay 0.004-0.06 mm 0
Flow

Crew was unable to take flow measurements because transect was unwadeable

Comments:

Flow was unmeasurable because river was unwadeable
Photos:

0867-US

0868-DS

0869-LB

0870-RB

0871- Substrate at RB

0872- Substrate at RB

Transect 1 doesn't have a full habitat assessment (photos taken)
Associated sonar saved as chart 1, sonar completed 8/18



Site Name  AL-T2-13 Event Code

Date 17 August 2013 Time 16:25
Latitude N  67.077422 Longitude W  153.327899
Observers JCS,SDG

Channel Cowver in Stream Transect

Cover in Transect

Filamentous Algae

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heaw (>75%)

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank
Boulders
Atrtificial Structures

O N O O O Fr OO O

Comments:

Cower based on what was visible from the bank
Very heaw periphyton cover mixed with silt
Boulders on exposed banks

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank

Canopy (> 5 m)

No canopy No canopy

Understory (0.5 - 5 m)

Alder-10% Alder-10% cover
Grasses-50%

Ground (< 0.5 m)

Bare-60% Bare ground-80%
Small grass-10% Herbaceous grasses-10%

Above bankfull on both banks heaw black spruce cover




Site Name  MF-T1-13 Event Code

Date 17 August 2013 Time 14:20
Latitude N  67.064310 Longitude W  153.176053
Observers JCS,SDG

Aquatics Data

Ambient Water Quality Channel Characteristics

Temperature 12.6 °C Bankfull Width 91m
Dissolved Oxygen 108.10% Wetted Width 53.5m
Dissolved Oxygen 11.4 mg/L Thalweg Depth 0.75 m
Conductivity 273.2 uS/cm 48 hr. Precipitation Low
Sp. Cond. 0.357 mS/cm Stream Gradient <1%
pH 8.3 Stream Stage Low
Turbidity 0.98 NTU Water Color Clear
Bank Angle Sketches
LB Angle- 100° RB Angle- 115°
Substrate (inorganic) = 100%
Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 5
Cobble 64-256mm (2.5-10in) 25
Gravel 2-64mm (0.1-2.5in) 35
Sand 0.06-2mm 35
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
# Width (m) Depth (cm) Flow (m/s)
LB *1 2.7 3 n/a
2 8.05 9 0.14
3 13.4 14 0.22
4 18.75 41 0.47
5 24.1 52 0.64
6 29.45 52 0.61
7 34.8 62 0.69
8 40.15 69 0.73
9 45.5 55 0.67
RB 10 50.85 42 0.26
Comments:

* too shallow to measure flow. Thalweg was between flow measurements 7 and 8. Increment for flow
was 5.35 m. Malamute Fork previously named UN15. Transect cut across gravel/cobble island and side
channel. Side channel not flowing-mostly isolated pools.

Wetted width taken along main channel (side channel included in bankfull width)

Visual observation of spawning chum salmon upstream of transect (at top of corridor)

Photos: 0853-Substrate at RB, 0854-Center substrate, 0855 (US), 0856 (DS), 0857 (RB), 0858 (LB)



Site Name  MF-T1-13
Date 17 August 2013
Latitude N  67.064310

Event Code

Time 14:20

Longitude W 153.176053
Channel Cower in Stream Transect

Cower in Transect

Filamentous Algae

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank

Boulders

Artificial Structures

OFRr PR OPFP OO

Comments:

Filamentous Algae on left and right bank
Heaw periphyton cover

Small woody debris on right bank
Transect is indicative of corridor reach

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heaw (>75%)

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank

Right Bank

Canopy (> 5 m)

Alder-25% cowver
Spruce behind the 10 meter mark

No canopy

Understory

(0.5-5m)

Willow, alder, tall grasses along bank-75%

cowver

Willow, alder, and grasses-70%

Ground (< 0.5 m)

Bare ground-20%
Small grass, herbaceous vegetation-80%

Bare ground-25%
Small grasses and saplings-75%




Site Name  UN18-T1-13
Date 16 August 2013

Latitude N 67.091882

Observers JCS,SDG, MMA

Ambient Water Quality
Temperature 12.2 °C
Dissolved Oxygen 102.30%
Dissolved Oxygen 10.96 mg/L

Conductivity 116.5 uS/cm
Sp. Cond. 0.154 mS/cm
pH 7.33
Turbidity 1.63 NTU

LB Angle- 145°

Event Code
Time 16:37
Longitude W 152.730167

Aquatics Data
Channel Characteristics

Bankfull Width 15.5m
Wetted Width 9.6 m
Thalweg Depth 0.39m

48 hr. Precipitation Low
Stream Gradient 1%
Stream Stage Low
Water Color Mostly Clear

Bank Angle Sketches
RB Angle- 170°

Substrate (inorganic) = 100%

Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 50
Cobble 64-256mm (2.5-10in) 30
Grawel 2-64mm (0.1-2.5in) 15
Sand 0.06-2mm 5
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
Width (m) Depth (cm) Flow (m/s)
RB 1 0.48 2 0
*2 1.44 10 0.02
3 2.4 23 0.6
4 3.36 21 0.21
5 4.32 23 0.53
*6 5.28 30 0.07
7 6.24 20 0.46
8 7.2 22 0.07
9 8.16 24 0.35
LB 10 9.12 34 0.3

Comments:

* Flow measurements number 2 and 6 were behind a boulder

JCS took approximately 20 minute long video upstream of transect 1 on GoPro

Photos: 0838-Right bank substrate, 0839-Center substrate, 0840-Left bank substrate, 0841 (US),
0842 (DS), 0843 (LB), 0844 (RB). Corridor map needs to be drawn from GPS (too sinuous).

Visual observation of Northern Pike



Site Name UN18-T1-13 Event Code

Date 16 August 2013 Time 16:37
Latitude N  67.091882 Longitude W 152.730167
Observers JCS,SDG, MMA

Channel Cover in Stream Transect

Cower in Transect

Filamentous Algae 2

Macrophytes 0 0 = Absent

Woody Debris (Big) >0.3m 0 1 = Sparse (<10%)
Brush/Woody Debris (Small) <0.3m 1 2=Moderate (10-40%)
Live Trees Root 1 3=Heaw (40-75%)
Owerhanging Vegetation 2 4=Very Heaw (>75%)
Undercut Bank 1

Boulders 3

Comments:

Small woody debris along left bank
Filamentous algae is zero, measurement of 2 accounts for periphyton cover

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank

Canopy (> 5 m)

Alder, spruce, birch - 75% cowver Spruce, alder, willow-10%

Understory (0.5 - 5 m)

Almost 100% cowver Willow and alder-50% cowver
Mainly alder, some spruce, some willow

Ground (< 0.5 m)

Bare-15% Herb, grass, moss-50%
Grass and moss-85% Bare ground (cobble, gravel, boulder)-50%




Site Name

Date
Latitude N
Observers

UN18-T2-13

16 August 2013
67.090632
JCS,SDG, MMA

Ambient Water Quality

Temperature
Dissolved Oxygen
Dissolved Oxygen

Conductivity
Sp. Cond.
pH

Turbidity

LB Angle- 165°

LB

RB
Comments:
Photos:

Aquatics Data

Event Code
Time 17:30
Longitude W  152.728927

Channel Characteristics

12.5°C Bankfull Width 19.5m
100.60% Wetted Width 7.3m
10.76 mg/L Thalweg Depth 1.08 m
117.1 uS/cm 48 hr. Precipitation Low
0.154 mS/cm Stream Gradient 1%
7.47 Stream Stage Low
1.92 NTU Water Color Mostly Clear
Bank Angle Sketches
RB Angle- 150°
Substrate (inorganic) = 100%
Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 25
Cobble 64-256mm (2.5-10in) 25
Grawel 2-64mm (0.1-2.5in) 25
Sand 0.06-2mm 25
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
# Width (m) Depth (cm) Flow (m/s)
1 0.36 6 0.01
2 1.10 35 0.05
3 1.83 52 0.1
4 2.56 61 0.13
5 3.29 72 0.12
6 4.02 78 0.06
7 4.75 96 0.08
8 5.48 94 0.05
9 6.21 50 0.03

0845-Right bank substrate, 0846- Center substrate, 0847- Left bank substrate,
0848 (US), 0849 (DS), 0850 (LB), 0851 (RB), 0852 (US)
Not mapped, needs to be mapped with GPS due to sinuousity



Site Name UN18-T2-13
Date 16 August 2013

Latitude N 67.090632

Observers JCS, SDG, MMA

Event Code

Time 17:30

Longitude W 152.728927

Channel Cover in Stream Transect

Cower in Transect

Filamentous Algae

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank

Boulders

Artificial Structures

OFRP NNEFNOOW

Comments:
Lots of dead tree roots on right bank

Heaw periphyton cover all along transect

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heawy (40-75%)
4=Very Heawy (>75%)

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank

Right Bank

Canopy (> 5 m)

No canopy

Spruce-10% cover

Understory (0.5 - 5 m)

Dominated by willow-15% cover

Dominated by willow, some alder, some
spruce-35% cowver

Ground (<

0.5 m)

85% bare ground (cobble, gravel)

Herbaceous vegetation, berries,
labrador tea-almost total cover
No bare ground




Site Name  SF-T1-13 Event Code

Date 22 August 2013 Time 15:33
Latitude N  66.846855 Longitude W  151.097338
Observers SDG,LIM

Aquatics Data

Ambient Water Quality Channel Characteristics
Temperature 10.5°C Bankfull Width 85 m
Dissolved Oxygen 102.70% Wetted Width 56 m
Dissolved Oxygen 11.42 mg/L Thalweg Depth 1.04 m
Conductivity 180.8 uS/cm 48 hr. Precipitation Low
Sp. Cond. 0.250 mS/cm Stream Gradient <1%
pH 7.89 Stream Stage Low
Turbidity 1.14 NTU Water Color Clear

Bank Angle Sketches

LB Angle- 178° RB Angle- 173°
Substrate (inorganic) = 100%
Type Diameter % Composition
Bedrock 0]
Boulder >256mm (10in) 15
Cobble 64-256mm (2.5-10in) 40
Gravel 2-64mm (0.1-2.5in) 30
Sand 0.06-2mm 15
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
# Width (m) | Depth (cm) Flow (m/s)
LB 1 2.8 9 0.06
2 8.4 23 0.34
3 14 44 0.33
4 19.6 51 0.34
5 25.2 63 0.54
6 30.8 72 0.78
7 36.4 93 0.51
8 42 87 0.5
9 47.6 55 0.41
RB 10 53.2 19 0.1
Comments:

Sluffed bank abowve right bank angle measurement. Increment=5.6 m. We ended 1.55 meters from right bank
instead of 2.8 m (used range finder for wetted width). Wetted width and bankfull measured with rangefinder.
A meter from WW left bank angle decreases to 169°. Visual observation of dead burbot (LIM touched it).

Thalweg was 2.3 meters towards right bank from flow measurement 7. Photos: 0066 (Winter trail at RB),
0067 (US), 0068 (DS), 0069 (LB), 0070 (LB), 0071 (RB), 0072 (Center substrate), 0073 (LB substrate),

0074 (LB substrate)



Site Name  SF-T1-13 Event Code

Date 22 August 2013 Time 15:33
Latitude N  66.846855 Longitude W  151.097338
Observers SDG,LIM

Channel Cower in Stream Transect

Cower in Transect

Filamentous Algae

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heaw (>75%)

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank
Artificial Structures

N O O OB, O OO

Comments:

Periphyton cover is moderate to heawy

Beyond our 10 meter zone there is overhanging vegetation due to sluffed bank

Aurtificial structure was the winter trail which took up almost half of our 10 meter buffer downstream
of transect. Cabin and mailbox were within sight of transect.

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank

Canopy (> 5m)

No canopy Mainly birch, willow, and spruce-10%
Lack of more canopy may be due to
presence of winter trail

Understory (0.5 - 5 m)

Willow, rose, fireweed-15% Poplar, fireweed, rose, tall grasses, and
willow-70%

Ground (< 0.5 m)

Bare ground-90% (cobble, gravel, and sand) Bare ground-25%
Herbaceous vegeation, fireweed, and small (Less than 10% of bare ground is natural,
willow-10% most of the 25% can be attributed to the
winter trail)

Herbaceous vegetation, moss, poplar
saplings-75%




Site Name

Date
Latitude N
Observers

JM-T1-13

22 August 2013
66.793188
SDG,LIM

Ambient Water Quality

Temperature
Dissolved Oxygen
Dissolved Oxygen
Conductivity

Sp. Cond.
pH
Turbidity

LB Angle- 158°

RB

LB
Comments:

Aquatics Data

Event Code
Time 12:50
Longitude W 150.732181

Channel Characteristics

6.4 °C Bankfull Width 65.0 m
105.50% Wetted Width 23.5m
13.00 mg/L Thalweg Depth 0.71m
53.6 uS/cm 48 hr. Precipitation Low
0.083 mS/cm Stream Gradient <1%
7.04 Stream Stage Low
1.35 NTU Water Color Mostly Clear
Bank Angle Sketches
RB Angle- 175°
Substrate (inorganic) = 100%
Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 5
Cobble 64-256mm (2.5-10in) 35
Grawvel 2-64mm (0.1-2.5in) 45
Sand 0.06-2mm 15
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
i Width (m) Depth (cm) Flow (m/s)
1 1.17 6 0.03
2 3.52 23 0.13
3 5.87 a7 0.29
4 8.22 65 0.37
5 10.57 68 0.43
6 12.92 71 0.44
7 15.27 60 0.52
8 17.62 67 0.44
9 19.98 64 0.43
10 22.33 64 0.41

Thalweg is 51 cm towards right bank from flow measurement 5. Increment=2.35 m

Crew was going to do a second transect downstream of first transect but didn't because of visual
observation of grizzly bear sow and two cubs in proximity to the transect site. Photos:

0051 (Vegetation above bankfull width onLB), 0052 (RB from LB BFW), 0053 (US), 0054 (DS),
0055 (RB), 0056 (LB), 0057 (Substrate), 0058 (Substrate), 0059 (Substrate)



Site Name  JM-T1-13 Event Code

Date 22 August 2013 Time 12:50
Latitude N  66.793188 Longitude W 150.732181
Observers SDG,LIM

Channel Cower in Stream Transect

Cover in Transect

Filamentous Algae

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heaw (>75%)

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank
Boulders

O r OO0 O0OFr L O PR

Artificial Structures

Comments:

Periphyton cower is heaw along transect

No undercut at wetted width, moderate undercut at bankfull due to sluffing
Sluffed bank with live vegetation 2 meters from wetted width

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank

Canopy (> 5m)

No canopy No canopy

Understory (0.5 -5 m)

Willow, alder, birch (predominately birch), Willow and fireweed-15%
some fireweed- 60%

Ground (< 0.5 m)

Bare ground-50% Bare ground-90%
Moss, herbaceous vegetation, fireweed, Small fireweed and willow-10%
and small birch-50%




Site Name  UN30-T1-13n Event Code

Date 21 August 2013 Time 12:48
Latitude N 67.060008 Longitude W 156.030637
Observers JCS,SDG,LIM

Aquatics Data

Ambient Water Quality Channel Characteristics
Temperature 5.8 °C Bankfull Width 46 m
Dissolved Oxygen 103.20% Wetted Width 19.5m
Dissolved Oxygen  12.79 mg/L Thalweg Depth 0.97 m
Conductivity 140.0 uS/cm 48 hr. Precipitation Low
Sp. Cond. 0.221 mS/cm Stream Gradient 1%
pH 7.95 Stream Stage Low
Turbidity 0.72 NTU Water Color Clear

Bank Angle Sketches
LB Angle- 170° (estimated) RB Angle- 165°

Substrate (inorganic) = 100%

Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 50
Cobble 64-256mm (2.5-10in) 30
Grawel 2-64mm (0.1-2.5in) 15
Sand 0.06-2mm 5
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
# Width (m) | Depth (cm) Flow (m/s)
LB 1 0.97 10 0.04
2 2.92 16 0.29
3 4.87 38 0.35
4 6.82 15 0.63
5 8.77 59 0.79
6 10.72 71 0.76
7 12.67 80 0.49
8 14.62 54 0.36
9 16.57 44 0.14
RB 10 18.52 24 0.18
Comments:

Thalweg is 50 cm towards left bank from flow measurement 7. More sand on exposed banks and

on bends with slower flow (as compared to our transect). Above where right bank angle was measured,
bank angle increases towards 90 degrees. Increment=1.95 m. Photos: 0005 (US), 0006 (DS),

0007 (LB), 0008 (RB), 0009 (Substrate), 0010 (Substrate)



Site Name UN30-T1-13n
Date 21 August 2013

Latitude N  67.060008

Observers JCS,SDG,LIM

Event Code
Time 12:48
Longitude W 156.030637

Channel Cower in Stream Transect

Cowver in Transect

Filamentous Algae

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owverhanging Vegetation

Undercut Bank

Boulders

Artificial Structures

O WO Fr ONO O P

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heaw (>75%)

Comments:

Periphyton cowver from center to right bank was moderate
If water was higher, overhanging vegetation would be moderate

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank
Canopy (> 5 m)
No canopy Paper birch, willow, spruce, alder-30%
Understory (0.5 -5 m)
Willow-30% Herbaceous vegetation, willow, alder, and

spruce-50%

Ground

(<0.5m)

Bare ground-50%

Small willow, grasses, and fireweed-50%

Bare ground-20%
Moss, lichen, small grasses,
cranberry, blueberry, and woody shrubs-80%




Site Name  MN-T1-13n Event Code

Date 21 August 2013 Time 16:16
Latitude N  67.051217 Longitude W  155.765139
Observers JCS,SDG,LIM

Aquatics Data

Ambient Water Quality Channel Characteristics
Temperature 8.3°C Bankfull Width 60 m
Dissolved Oxygen 106.40% Wetted Width 33.7m
Dissolved Oxygen 12.47 mg/L Thalweg Depth 0.99 m
Conductivity 171.3 uS/cm 48 hr. Precipitation Low
Sp. Cond. 0.251 mS/cm Stream Gradient <1%
pH 7.67 Stream Stage Low
Turbidity 0.63 NTU Water Color Clear

Bank Angle Sketches
LB Angle- 170° (estimated) RB Angle- 115°

Substrate (inorganic) = 100%

Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 5
Cobble 64-256mm (2.5-10in) 15
Gravel 2-64mm (0.1-2.5in) 65
Sand 0.06-2mm 15
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
# Width (m) | Depth (cm) Flow (m/s)
LB 1 1.69 6 0.12
2 5.06 20 0.37
3 8.43 36 0.5
4 11.8 54 0.58
5 15.17 68 0.7
6 18.54 81 0.7
7 21.91 91 0.89
8 25.28 99 0.92
9 28.65 95 0.9
RB 10 32.02 62 0.64
Comments:

Flow measurement 8 marks the thalweg. Increment=3.37 m
Photos: 0015(US), 0016 (DS), 0017 (LB), 0018 (RB), 0019 (Substrate),
0020 (Substrate), 0021 (LB from LB)



Site Name

Date
Latitude N
Observers

MN-T1-13n

21 August 2013
67.051217
JCS,SDG,LIM

Event Code
Time 16:16
Longitude W  155.765139

Channel Cower in Stream Transect

Cover in Transect

Filamentous Algae

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank

Boulders

Artificial Structures

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heaw (>75%)

O r P FP OFP OON

Comments:
Filamentous algae is low-moderate

Periphyton is moderately high

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank

Right Bank

Canopy (> 5 m)

No canopy

No canopy

Understory (0.5 -5 m)

No understory

Willow and tall grass-40%

Ground (< 0.5 m)

Bare ground is > 95% composed of
cobble, gravel, sand

Remainder is horsetail

Also some standing water at outskirts of

10 meter buffer, shows signs of redox

Fireweed, herbaceous vegetation, and
willow-50%
Bare ground-50% (sand and silt)




Site Name  RD-T1-13s
Date 19 August 2013

Latitude N  66.886494

Observers JCS,SDG,LIM

Ambient Water Quality

Aquatics Data

Event Code
Time 13:35
Longitude W  154.837675

Channel Characteristics

Temperature 9.1°C Bankfull Width 65.5m
Dissolved Oxygen 106.70% Wetted Width 57 m
Dissolved Oxygen 12.24 mg/L Thalweg Depth 0.93 m
Conductivity 94.1 uS/cm 48 hr. Precipitation Low
Sp. Cond. 0.135 mS/cm Stream Gradient <1%
pH 7.56 Stream Stage Low
Turbidity 3.11 NTU Water Color Mostly Clear
Bank Angle Sketches
LB Angle- 170° RB Angle- 165°
Substrate (inorganic) = 100%
Type Diameter % Composition
Bedrock 0]
Boulder >256mm (10in) 10
Cobble 64-256mm (2.5-10in) 40
Gravel 2-64mm (0.1-2.5in) 20
Sand 0.06-2mm 30
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
# Width (m) | Depth (cm) Flow (m/s)
LB 1 2.85 36 0.29
2 8.55 81 0.45
3 14.25 92 0.58
4 19.95 72 0.67
5 25.65 73 0.66
6 31.35 84 0.73
7 37.05 86 0.71
8 42.75 61 0.63
9 48.45 40 0.54
RB 10 54.15 18 0.19
Comments:

Increment= 5.7 m. Thalweg was 93cm deep and very close to flow measurement #3.
Photos: 0941 (US), 0942 (DS), 0943 (LB), 0944 (RB), 0945-Right bank substrate,
0946-Righ bank substrate, 0947-Center substrate, 0948-Center substrate, 0949-Left bank substrate.



Site Name  RD-T1-13s
Date 19 August 2013

Latitude N  66.886494

Observers JCS,SDG,LIM

Event Code

Time 13:35

Longitude W 154.837075

Channel Cowver in Stream Transect

Cower in Transect

Filamentous Algae

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank

Boulders

Artificial Structures

O r OO0 O Fr O O P

Comments:
Periphyton cower is heawy

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heawy (40-75%)
4=Very Heawy (>75%)

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank

Right Bank

Canopy (> 5 m)

Birch and spruce-40%

No canopy

Understory (0.5 -5 m)

Alder, grasses, willow, herbaceous vegetation-

40% cowver

Willow, alder, grasses-70%

Ground (< 0.5 m)

Bare ground-50%
Grasses, willow, fireweed, herbaceous

vegetation. Woody shrubs, moss-50% cover

Bare ground-20%
Herbaceous-80%




Site Name  RD-T2-13s Event Code

Date 19 August 2013 Time 12:16
Latitude N  66.887137 Longitude W  154.834857
Observers JCS,SDG,LIM

Aquatics Data

Ambient Water Quality Channel Characteristics
Temperature 8.7 °C Bankfull Width 80 m
Dissolved Oxygen 102.80% Wetted Width 46.5m
Dissolved Oxygen 11.93 mg/L Thalweg Depth 0.81m
Conductivity 91.4 uS/cm 48 hr. Precipitation Low
Sp. Cond. 0.133 mS/cm Stream Gradient <1%
pH 7.55 Stream Stage Low
Turbidity 2.27 NTU Water Color Clear

Bank Angle Sketches
LB Angle- 82° RB Angle- 175°

Substrate (inorganic) = 100%

Type Diameter % Composition
Main Channel Side Channel
Bedrock 0 0
Boulder >256mm (10in) 5 0
Cobble 64-256mm (2.5-10in) 35 10
Grawel 2-64mm (0.1-2.5in) 30 30
Sand 0.06-2mm 30 60
Silt 0.06-2mm 0 0
Clay 0.004-0.06 mm 0 0
Flow
Main Channel
# Width (m) | Depth (cm) Flow (m/s)
LB 1 2.33 12 0.33

2 6.98 58 0.54

3 11.63 72 0.7

4 16.28 57 0.76

5 20.93 65 0.8

6 25.58 81 0.85

7 30.23 77 0.99

8 34.88 71 0.85

9 39.53 57 0.84

RB 10 44.18 36 0.57
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Side Channel

# Width (m) | Depth (cm) Flow (m/s)
RB 1 0.64 19 0.08
2 1.92 44 0.13
3 3.2 58 0.18
4 4.48 58 0.19
5 5.76 70 0.25
6 7.04 76 0.35
7 8.32 92 0.34
*8 9.6 88 0.05
9 10.88 66 0.26
LB 10 12.16 52 0.38
Comments:

Wetted width of main channel is 46.5 m. Island is 15 m across. Wetted width of side channel is 12.8 m
Main channel thalweg is 25.5 m from left bank.

Side channel thalweg is 0.76 m before flow measurement #7, depth is 1.03 m.

Main channel increment= 4.65 m, Side channel increment= 1.28 m

* flow measurement taken behind mound of sand

Main Channel Photos-

0929-US 0933-Center substrate

0930-DS 0934/0935- Right bank substrate
0931-LB

0932-RB

Side Channel Photos-

0936-US 0939-LB

0937-DS 0940-Substrate

0938-RB
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Site Name  RD-T2-13s
Date 19 August 2013

Latitude N 66.887137

Observers JCS,SDG,LIM

Event Code

Time 12:16

Longitude W 154.834857

Channel Cover in Stream Transect

Cowver in Transect

Filamentous Algae

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank

Boulders

Aurtificial Structures

OFRr PP OPFROOLR

Comments:

Undercut bank is on left bank by side channel

Periphyton is heaw (mostly on banks)

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heaw (>75%)

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank

Right Bank

Canopy (> 5 m)

No canopy

Mainly spruce-30%

Understory (0.5 - 5 m)

Dominated by willow, some grasses-65% cover

Alder, spruce saplings, willow, grasses,
berries, roses-80%

Ground (<

0.5m)

Bare ground-30%

Small grasses, herbaceous vegetation-70%

Bare ground-40%
Small grasses, moss, berries-60%




Site Name  KB-T1-13s
Date 19 August 2013

Latitude N  66.889348

Observers JCS,SDG,LIM

Ambient Water Quality
Temperature 12.4 °C
Dissolved Oxygen 109.40%
Dissolved Oxygen  11.67 mg/L

Conductivity 140.1 uS/cm
Sp. Cond. 0.184 mS/cm
pH 8.31
Turbidity 1.21 NTU

LB Angle- 177°

Event Code
Time 15:45
Longitude W  154.635693

Aquatics Data
Channel Characteristics

Bankfull Width 113 m
Wetted Width 77 m
Thalweg Depth 1.03m

48 hr. Precipitatio Low
Stream Gradient < 1% (estimated)
Stream Stage Low
Water Color Clear

Bank Angle Sketches
RB Angle- 172°

Substrate (inorganic) = 100%

Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 5
Cobble 64-256mm (2.5-10in) 35
Grawel 2-64mm (0.1-2.5in) 50
Sand 0.06-2mm 10
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
# Width (m) | Depth (cm) Flow (m/s)
LB 1 3.85 17 0.12
2 11.55 57 0.72
3 19.25 86 0.77
4 26.95 93 0.83
5 34.65 96 0.63
6 42.35 77 0.57
7 50.05 38 0.55
8 57.75 40 0.65
9 65.45 24 0.79
10 73.15 18 0.6
RB 11 80.85 14 0.63
Comments:

Wetted width measured with range finder, may be a few meters off from actual wetted width
(as shown by flow measurements). Increment= 7.7 m. Thalweg was 41 meters from left bank.
Photos: 0950 (US), 0951 (DS), 0952 (LB), 0953 (RB), 0955 (Substrate between LB and center),
0956 (LB substrate), 0958 (Center sand substrate)



Site Name

Date
Latitude N
Observers

KB-T1-13s Event Code

19 August 2013 Time 15:35
66.889348 Longitude W  154.635693
JCS,SDG,LIM

Channel Cower in Stream Transect

Cower in Transect

Filamentous Algae

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank

Boulders

Avrtificial Structures

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heaw (>75%)

O P OO O Fr OOoON

Comments:

Beawer activity on right bank
Outisde of transect overhanging vegetation is moderate on right bank only

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank

Canopy (> 5 m)

No canopy One black spruce on high bank- 5%

Understory (0.5 -5 m)

No understory Willow, spruce, fireweed, blueberry-50%

Ground (< 0.5 m)

Bare ground-95% Bare ground-60%

Woody saplings, moss, and small grasses-5% Woody and herbaceous vegetation,

blueberry, fireweed-40%




Site Name HG-T1-13s Event Code

Date 20 August 2013 Time 12:31
Latitude N 66.822889 Longitude W  153.989294
Observers JCS,SDG,LIM

Aquatics Data

Ambient Water Quality Channel Characteristics

Temperature 6.8 °C Bankfull Width 27.5m
Dissolved Oxygen 98.70% Wetted Width 9.2m
Dissolved Oxygen  12.0 mg/L Thalweg Depth 0.42m
Conductivity 71.3 uS/cm 48 hr. Precipitation Low
Sp. Cond. 0.109 mS/cm Stream Gradient 0%
pH 6.69 Stream Stage Low
Turbidity 0.82 NTU Water Color Clear
Bank Angle Sketches
LB Angle- 80° RB Angle- 174°
Substrate (inorganic) = 100%
Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 10
Cobble 64-256mm (2.5-10in) 40
Grawel 2-64mm (0.1-2.5in) 35
Sand 0.06-2mm 15
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
# Width (m) | Depth (cm) Flow (m/s)
RB 1 0.46 3 0
2 1.38 4 0.01
3 2.3 9 0.15
4 3.22 16 0.32
5 4.14 27 0.36
6 5.06 34 0.25
7 5.98 30 0.43
8 6.9 30 0.47
9 7.82 32 0.37
LB 10 8.74 14 0.31
Comments:

Thalweg about 3 meters from left bank. Visual observation of Arctic Grayling 25 meters downstream

of transect. Depth variable due to substrate. Increment-0.92 m
Photos: 0963 (US), 0964 (DS), 0965 (LB), 0966 (RB), 0967 (Center substrate),
0968 (Center substrate), 0969 (Center substrate)




Site Name

Date
Latitude N
Observers

HG-T1-13s

20 August 2013
66.822889
JCS,SDG,LIM

Event Code

Time 12:31

Longitude W 153.989294

Channel Cover in Stream Transect

Cower in Transect

Filamentous Algae

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank

Boulders

Aurtificial Structures

O FRP P NEFEF NEFEPONDN

Comments:

Heaw periphyton cower all along transect

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heawy (>75%)

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank
Canopy (> 5m)
Spruce-20% No canopy
Outside 10 meter zone spruce density is
heavier
Understory (0.5 - 5 m)
Willow, alder, berries, tall grass-80% cover Willow-15%

Ground (<

0.5m)

Bare ground-10%

Moss, small grass, saplings, berries-90%

Bare ground-90%
Small grass, willow, and fireweed-10%




Site Name HG-T2-13MCs Event Code

Date 20 August 2013 Time 13:39
Latitude N 66.820099 Longitude W 153.990330
Observers JCS,SDG,LIM

Aquatics Data

Ambient Water Quality Channel Characteristics
Temperature 7.3°C Bankfull Width 12.5m
Dissolved Oxygen 100.60% Wetted Width 56m
Dissolved Oxygen 12.13 mg/L Thalweg Depth 0.84 m
Conductivity 72.2 uS/cm 48 hr. Precipitation Low
Sp. Cond. 0.109 mS/cm Stream Gradient < 1%
pH 6.87 Stream Stage Low
Turbidity 1.42 NTU Water Color Clear

Bank Angle Sketches
LB Angle- 160° RB Angle- 155°

Substrate (inorganic) = 100%

Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 5
Cobble 64-256mm (2.5-10in) 40
Gravel 2-64mm (0.1-2.5in) 40
Sand 0.06-2mm 15
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0]
Flow
# Width (m) | Depth (cm) Flow (m/s)
LB 1 0.28 14 0.01
2 0.84 31 0.12
3 1.4 44 0.18
4 1.96 60 0.2
5 2.52 72 0.22
6 3.08 72 0.29
7 3.64 77 0.3
8 4.2 62 0.24
9 4.76 42 0.12
RB 10 5.32 22 0.06
Comments:

Transect is side channel-island-side channel. 16 Arctic Grayling on right bank of first side channel
(GoPro video). Thalweg is 2.65 meters from left bank. Side channel 2-see separate data sheet.
Photos: 0970 (US), 0971 (DS), 0972 (LB), 0973 (RB), 0974 (Center substrate), 0975 (RB substrate)
0976 (LB substrate). Increment=0.56 m



Site Name HG-T2-13MCs Event Code

Date 20 August 2013 Time 13:39
Latitude N 66.820099 Longitude W  153.990330
Observers JCS,SDG,LIM

Channel Cowver in Stream Transect

Cower in Transect

Filamentous Algae 1

Macrophytes 0 0 = Absent

Woody Debris (Big) >0.3m 0 1 = Sparse (<10%)
Brush/Woody Debris (Small) <0.3m 1 2=Moderate (10-40%)
Live Trees Root 1 3=Heaw (40-75%)
Owerhanging Vegetation 2 4=Very Heawy (>75%)
Undercut Bank 1

Boulders 1

Artificial Structures 0

Comments:

Periphyton cowver is moderate to heawy

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank

Canopy (> 5 m)
No canopy Willow-40%

Understory (0.5 - 5 m)

Willow, tall grasses-50% Tall grasses and willow-50%

Ground (< 0.5 m)

Bare ground-30% Bare ground-10%
Small grasses, willow, fireweed, moss-70% Herbaceous vegetation, small grasses-90%




Site Name HG-T2-13SCs Event Code

Date 20 August 2013 Time 14:27
Latitude N 66.820099 Longitude W 153.990330
Observers JCS,SDG,LIM

Aquatics Data

Ambient Water Quality Channel Characteristics

Temperature 7.6 °C Bankfull Width 11.2m
Dissolved Oxygen 95.30% Wetted Width 9.4 m
Dissolved Oxygen 11.29 mg/L Thalweg Depth 0.53 m
Conductivity 72.7 uS/cm 48 hr. Precipitation  Low
Sp. Cond. 0.109 mS/cm Stream Gradient <1%
pH 6.53 Stream Stage Low
Turbidity 1.45 NTU Water Color Clear
Bank Angle Sketches
LB Angle- 120° RB Angle- 70°
Substrate (inorganic) = 100%
Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 5
Cobble 64-256mm (2.5-10in) 20
Gravel 2-64mm (0.1-2.5in) 50
Sand 0.06-2mm 25
Silt 0.06-2mm 0
Clay 0.004-0.06 mm 0
Flow
# Width (m) Depth (cm) Flow (m/s)
LB 1 0.47 4 0
2 1.41 6 0
3 2.35 6 0
4 3.29 26 0.05
5 4.23 22 0.07
6 5.17 29 0.07
7 6.11 30 0.05
8 7.05 27 0.07
9 7.99 33 0.06
RB 10 8.93 48 0.05
Comments:

Flow measurement 3 was on top of gravel mound. Flow measurement 5 was on top of rock.
Thalweg is 41 cm from right bank. Photos: 0977 (US), 0978 (DS), 0979 (LB), 0980 (RB),
0981 (Left substrate), 0982 (Left substrate), 0983 (Left substrate)



Site Name HG-T2-13SCs Event Code

Date 20 August 2013 Time 14:27
Latitude N 66.820099 Longitude W 153.990330
Observers JCS,SDG,LIM

Channel Cower in Stream Transect

Cover in Transect

Filamentous Algae

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heaw (>75%)

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank
Boulders

O FRLP NN EFEPNOONDN

Artificial Structures

Comments:
Periphyton moderate cowver

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank

Canopy (> 5m)

Spruce, alder-60% Spruce, alder-50%

Understory (0.5 -5 m)

Alder, willow, tall grasses-30% Willow, tall grasses, alder-50%

Ground (< 0.5 m)

Bare ground-25% Bare ground-20%
Moss, herbaceous vegetation, woody shrubs Moss, small grasses, herbaceous vegetation,
(small alder and willow)- 75% woody shrubs (willow and rose)- 80%




Site Name  HJ-T1-13s Event Code

Date 18 August 2013 Time 15:05
Latitude N 67.040438 Longitude W  153.591748
Observers JCS,SDG,LIM

Aquatics Data

Ambient Water Quality Channel Characteristics

Temperature 9.2 °C Bankfull Width 39.2m

Dissolved Oxygen 103.30% Wetted Width 11.15m

Dissolved Oxygen 11.74 mg/L Thalweg Depth 0.92m

Conductivity 156.5 uS/cm 48 hr. Precipitation Low

Sp. Cond. 0.224 mS/cm Stream Gradient <1%

pH 7.67 Stream Stage Low

Turbidity 5.6 NTU Water Color Clear/Glacial Low Turbidity

Bank Angle Sketches
LB Angle- 177° RB Angle- 80°

Substrate (inorganic) = 100%

Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 5
Cobble 64-256mm (2.5-10in) 30
Grawel 2-64mm (0.1-2.5in) 0
Sand 0.06-2mm 40
Silt 0.06-2mm 25
Clay 0.004-0.06 mm 0
Flow
# Width (m) | Depth (cm) Flow (m/s)
LB 1 0.55 10 0
2 1.65 17 0.02
3 2.75 32 0.03
4 3.85 52 0.13
5 4,95 72 0.26
6 6.05 82 0.36
7 7.15 88 0.27
*8 8.25 88 0.27
9 9.35 88 0.24
RB 10 10.45 68 0.5
Comments:

Sinusodal river. Thalweg is 7.7 meters from right bank.
Photos: 0910 (US), 0911 (DS), 0912 (LB), 0913 (RB), 0914 (Left bank substrate)



Site Name  HJ-T1-13s Event Code

Date 18 August 2013 Time 15:05
Latitude N 67.040438 Longitude W  153.591748
Observers JCS,SDG,LIM

Channel Cowver in Stream Transect

Cover in Transect

Filamentous Algae

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heaw (>75%)

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank
Boulders

OFRr R RPL ONIR O R

Aurtificial Structures

Comments:
Periphyton mixed with silt = Heawy (greater than 40%)

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank
Canopy (> 5m)
No canopy Spruce and alder-20% (more alder than
spruce)

Understory (0.5 - 5 m)

Willow-25% Alder,some willow, tall grass-75%

Ground (< 0.5 m)

Small willow-20% Bare ground-10%
Bare gravel and cobble-80% Herbaceous vegetation, small grasses,
moss, blueberries, and roses-90%




Site Name  HJ-T2-13s Event Code

Date 18 August 2013 Time 16:18
Latitude N 67.038627 Longitude W  153.592427
Observers JCS,SDG,LIM

Aquatics Data

Ambient Water Quality Channel Characteristics
Temperature 10.3°C Bankfull Width 19.3 m
Dissolved Oxygen 106.10% Wetted Width 10.5m
Dissolved Oxygen 11.74 mg/L Thalweg Depth 0.81m
Conductivity 161.7 uS/cm 48 hr. Precipitation Low

Sp. Cond. 0.224 mS/cm Stream Gradient <1%

pH 7.84 Stream Stage Low
Turbidity 4.55 NTU Water Color Mostly Clear

Bank Angle Sketches
LB Angle- 175° RB Angle- 105°

Substrate (inorganic) = 100%

Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 30
Cobble 64-256mm (2.5-10in) 40
Grawel 2-64mm (0.1-2.5in) 20
Sand 0.06-2mm 5
Silt 0.06-2mm 5
Clay 0.004-0.06 mm 0
Flow
# Width (m) | Depth (cm) Flow (m/s)
LB 1 0.52 8 0.16
2 1.57 26 0.4
3 2.62 39 0.46
4 3.67 59 0.29
5 4.72 63 0.38
6 5.77 78 0.36
7 6.82 68 0.44
*8 7.87 30 0.56
9 8.92 20 0.35
RB 10 9.97 32 0.07
Comments:

Thalweg is 5.57 meters from left bank, shortly before flow measurement number 6. Increment= 1.05 m
* Measurement taken on top of boulder. Photos: 0915 (US), 0916 (DS), 0917 (LB), 0918 (RB),
0919 (Substrate at LB with JCS boot), 0920 (Substrate in center-boulders), 0921 (Substrate in center)



Site Name  HJ-T2-13s Event Code

Date 18 August 2013 Time 16:18
Latitude N 67.038627 Longitude W 153.592427
Observers JCS,SDG,LIM

Channel Cower in Stream Transect

Cower in Transect

Filamentous Algae 1

Macrophytes 0 0 = Absent

Woody Debris (Big) >0.3m 0 1 = Sparse (<10%)
Brush/Woody Debris (Small) <0.3m 1 2=Moderate (10-40%)
Live Trees Root 0 3=Heawy (40-75%)
Owerhanging Vegetation 1 4=Very Heawy (>75%)
Undercut Bank 1

Boulders 2

Artificial Structures 0

Comments:

Boulders highly moderate
Heawy periphyton mixed with silt cover

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank Right Bank

Canopy (> 5m)

No canopy All spruce-35% cover

Understory (0.5 -5 m)

Mostly willow and some spruce-20% cover Dense with willow, herbaceous vegetation,
spruce saplings, blueberry, and rose-
almost total cover

Ground (< 0.5 m)

Bare ground (gravel and cobble)-65% Bare ground-5%
Small grass-35% Moss, small grass, berries, and rose-95%




Site Name HJ-T3-13s
Date 18 August 2013

Latitude N 67.039417

Observers JCS,SDG,LIM

Ambient Water Quality
Temperature 11.0°C
Dissolved Oxygen 106.40%
Dissolved Oxygen 11.64 mg/L

Conductivity 164.6 uS/cm
Sp. Cond. 0.225 mS/cm
pH 7.75
Turbidity 3.71 NTU

LB Angle- 175°

Event Code
Time 17:05
Longitude W  153.590255

Aquatics Data
Channel Characteristics

Bankfull Width 24.2 m
Wetted Width 10.9m
Thalweg Depth 0.69 m
48 hr. Precipitation Low
Stream Gradient 1%
Stream Stage Low
Water Color Clear

Bank Angle Sketches
RB Angle- 90°

Substrate (inorganic) = 100%

Type Diameter % Composition
Bedrock 0
Boulder >256mm (10in) 10
Cobble 64-256mm (2.5-10in) 50
Gravel 2-64mm (0.1-2.5in) 20
Sand 0.06-2mm 0
Silt 0.06-2mm 20
Clay 0.004-0.06mm 0
Flow
# Width (m) | Depth (cm) Flow (m/s)
RB 1 0.55 3 0
2 1.64 19 0.01
3 2.73 31 -0.01
4 3.82 52 -0.01
5 4.91 52 0.11
6 6 60 0.36
7 7.09 68 0.61
8 8.18 68 0.83
9 9.27 68 1.03
LB 10 10.36 58 0.2
Comments:

Increment=1.09 m. Thalweg was 3.22 meters from left bank
Photos: 0922 (US), 0923 (DS), 0924 (LB), 0925 (RB)



Site Name HJ-T3-13s
Date 18 August 2013

Latitude N 67.039417

Observers JCS,SDG,LIM

Event Code

Time 17:05

Longitude W 153.590255

Channel Cower in Stream Transect

Cower in Transect

Filamentous Algae

Macrophytes

Woody Debris (Big) >0.3m
Brush/Woody Debris (Small) <0.3m
Live Trees Root

Owerhanging Vegetation

Undercut Bank

Boulders

Avrtificial Structures

O r OFr OFr OO0 O

Comments:
Periphyton = heaw (mixed with silt)

0 = Absent

1 = Sparse (<10%)
2=Moderate (10-40%)
3=Heaw (40-75%)
4=Very Heaw (>75%)

Riparian Vegetation (percentage and type 10 meters from bank)

Left Bank

Right Bank

Canopy (> 5 m)

Spruce-40%

No canopy

Understory (0.5 - 5 m)

Willow, alder, blueberry, and spruce-70%

Willow and tall grass-10%

Ground (<

0.5 m)

Bare ground-0%
Grasses, herbs, and willow-100%

Bare ground-95%
Small grasses-5%




Appendix C. A comparison of stream corridor aerial imagery from 1978-1982 versus imagery
from 2012 of waterbodies traversed by the Brooks East Corridor, Alaska.

ABR, Inc. C-1 Stream Habitat Surveys
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Appendix D.  Ambient water chemistry collected at habitat survey transects located on waterbodies traversed by the Brooks East

Corridor, Alaska, August 2013.

Latitude  Longitude Temperature DO DO  Conductivity Coi%ﬁtf;ﬁce Turbidity
Transect Waterbody (°N) (°w) Date (°C) (%) (mg/L)  (uS/cm) (mS/cm) pH (NTU)
SH-T1-13 Shungnak River 67.120893-156.98513  8/12/2013 9.5 100 11.32 1153 0.164 6.58 1.92
SH-T2-13 Shungnak River 67.120226-156.97909  8/12/2013 9.9 102.1 1151 1157 0.162 7.95 1.71
SH-T3-13 Shungnak River 67.117791-156.96872  8/12/2013 10.5 106.9 11.92 116.7 0.161 7.57 1.79
KG-T1-13 Kogoluktuk River 67.016932-156.69449  8/13/2013 11.3 103.9 11.35 195.2 0.264 7.83 0.99
KG-T2-13 Kogoluktuk River 67.018092-156.68706  8/13/2013 12.3 106.1 11.35 200.7 0.265 8.11 0.89
MN-T1-13 Mauneluk River 67.008356-156.0743  8/13/2013 11.1 110.3 12.07 151.6 0.206 7.73 1.14
MN-T2-13 Mauneluk River 67.016628-156.0547  8/13/2013 11.9 110.4 119 1559 0.208 7.71 0.95
BV-T1-13 Beaver Creek 67.021206-155.15079  8/14/2013 8.7 100.5 11.66 126.9 0.184 7.86 0.86
BV-T2-13 Beaver Creek 67.023342-155.158 8/14/2013 9.1 102.7 11.78 128.6 0.184 7.79 0.74
RD-T1-13 Reed River 67.035785-154.83514  8/15/2013 8.1 103 1213 811 0.12 6.72 1.13
KB-T1-13 Kobuk River 67.012346-154.36742  8/15/2013 10.6 106.5 11.84 1422 0.196 7.45 0.68
AL-T2-13 Alatna River 67.077422-153.3279  8/17/2013 125 103.1 10.97 35538 0.467 7.83 5.47
MF-T1-13 Malamute Fork Alatna River  67.06431 -153.17605 8/17/2013 12.6 108.1 114 2732 0.357 8.3 0.98
UN18-T1-13 Unnamed tributary to 67.091882-152.73017 8/16/2013 12.2 102.3 10.96 116.5 0.154 7.33 1.63
Malamute Fork Alatna River
UN18-T2-13 Unnamed tributary to 67.090632-152.72893  8/16/2013 12.5 100.6 10.76 117.1 0.154 7.47 1.92
Malamute Fork Alatna River
SF-T1-13 South Fork Koyukuk River 66.846855-151.09734  8/22/2013 10.5 102.7 1142 180.8 0.25 7.89 1.14
JM-T1-13 Jim River 66.793188-150.73218 8/22/2013 6.4 105.5 13 53.6 0.083 7.04 1.35
UN30-T1-13n Unnamed tributary to 67.060008-156.03064  8/21/2013 5.8 103.2 12.79 140 0.221 7.95 0.72
Mauneluk River
MN-T1-13n  Mauneluk River 67.051217-155.76514  8/21/2013 8.3 106.4 1247 1713 0.251 7.67 0.63
RD-T1-13s Reed River 66.886494-154.83768 8/19/2013 9.1 106.7 1224 941 0.135 7.56 311
RD-T2-13s Reed River 66.887137-154.83486 8/19/2013 8.7 102.8 1193 914 0.133 7.55 2.27
KB-T1-13s Kobuk River 66.889348-154.63569 8/19/2013 12.4 109.4 11.67 140.1 0.184 8.31 1.21
HG-T1-13s  Hogatza River 66.822889-153.98929  8/20/2013 6.8 98.7 12 713 0.109 6.69 0.82
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Specific

Latitude  Longitude Temperature DO DO  Conductivity Conductance Turbidity

Transect Waterbody (°N) (°w) Date (°C) (%) (mg/L)  (uS/cm) (mS/cm) pH (NTU)
HG-T2-13MCs Hogatza River 66.820099-153.99033  8/20/2013 7.3 100.6 1213 722 0.109 6.87 1.42
HG-T2-13SCs Hogatza River 66.820099-153.99033  8/20/2013 7.6 95.3 11.29 2.7 0.109 6.53 1.45
HJ-T1-13s Helpmejack Creek 67.040438-153.59175 8/18/2013 9.2 103.3 11.74 156.5 0.224 7.67 5.6
HJ-T2-13s Helpmejack Creek 67.038627-153.59243  8/18/2013 10.3 106.1 11.74 1617 0.224 7.84 4.55
HJ-T3-13s Helpmejack Creek 67.039417-153.59026  8/18/2013 11 106.4 11.64 164.6 0.225 7.75 3.71
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