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PREFACE

This report is one of a series of reports prepared for the Alaska Power
Authority (APA) by the Alaska Department of Fish and Game (ADFRG) to
provide information to be used in evaluating the feasibility of the
proposed Susitna Hydroelectric Project. The ADF&G Susitma Hydre Aquatic
Studies program was initiated in November 1980. Beginning with the
reports for tha 1983 open water seasom, all reports will be sequentially

numbered as part of the Alaska Department of Fish and Game Susitna Hydro

Agquatic Studies Report Series.

TITLES IN THIS SERIES

Report Publicaticn
Numbet Title Date
1 Adult Anadromous Fish Investigations: April, 1984

May - Qcrtober 1983

(2]

Resident and Juvenile Anadromous Fish 1984
Investigations: May - October 1983

3 Agquatic Habitat and Instream Flow 1384
Investigations: May - October 1983
4 Access and Transmission Corridor Aquatic - 1984

Investigations: May - October 1983

Questions concerning this report should be directed to:

Alaska Power Authority
334 W. 3th Avenue
Anchorage, Alaska 99501
Telephone (907) 276-0001
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INTRODUCTION

Part 1. Access and Transmission Corridor Studies.

Part 2. Population Dynamics of Arctic Grayling in the Upper Susitna
Basin.
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INTRODUCTION TC REPORT NO. 4

Thnis report includes two parts. Part 1 provides information collected
during tne 1983 open water field season on the aquatic habitat and fisn
resources within the proposed access and transmission corridors for the
Susitna Hydroelectric Project. Part 2 analyzes tne potential effects of
an expanded sport fisnery on Arctic grayling in tributaries of the upper

Susitna basin.
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ACCESS AND TRANSMISSION CORRIDOR STUDIES

1984 Report No. 4, Part 1

by Joe Sautner and Mike Strattom

Alaska Department of Fish and Game
Susitna Hydro Aquatice Studies
2207 Spenard Road
Anchorage, Alaska 895303

ABSTRACT

Construction of the proposed access and transmission ¢orridors (ATC)
associated with the development of the Susitna Hydroelectric Project may
affect the aquatic habitat and Iish resources along these routes.
Studies were conducted by The Alaska Depart £ Fish and Game during
a portion of the 1983 open water Iield tc provide information on
the aquatic habitat and fish resocurces within the propcsed corridors to
enable other project participants to assess potential impacts on these
resources from constructiom ac orty-two prcposad stream
crossing sites and ten lake habitats wers sampled within the ATC study
area. Three study reaches of Deadman Creek, which closely parallels the
ATC, were also sampled. A total of 13 £ish species were found to
utilize the streams and lakes within the ATC study area. Arctic gray-
ling, Delly Vardan and lake trout were the major sport fish species
identified within these habitats. General watsr quality (dissclved
oxygen, pH, conductivity and water cemperature), discharge, and sub-
strate data were collected at stream crossing study sites. Selected
physical and chemical data were collected in Deadman Lake. Population
astimates were generated for Arctic grayling withia the threse study
reaches of Deadman Creek. Among the impacts which could result ZIrowm
development of the ATC, the incr s nres
the increased access to the arsa, wmay have the greates :
various sport fish species within the study area. The increase in sport
fizhing pressure may result in reduced numbers and sizes of £ish species
such as Arctic grayling, Dolly Varden and lake trout. Other impacts
which may occur at proposed stream crossing sites include alteracio
stream flows, deterioration of water guality, and removal or shift
substrates.
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1.0 INTRCDUCTION

This report presents an evaluation of the aguatic habitat and fisa
resources within the proposed Susitna Hydroelectric Project access
corridor {Plan 18, also referred to as Denali-North) and that portion ¢f
the proposed transmission corridor from the Watana dam site fo s
intersection with the Anchorage-Fairbanks Intertie {refsrred to as the
Gold Creek - %ataﬁa transmission corrider} {Acres 1983a). These plans
{Figure 1) were selected by the Alaska Power Authority {APA) for submit-
tal to the Federal Energy Regulatory Commission (FERC} as part of the

license application process for the Susitna Hydroelectric Project.

These studies wersa conducted by the Alaska Department of Fish & Game
(ADF3G) Susitna Hydroelectric Aguatic Studies Program during a port on
of the 1583 open water fisld season. No previous field investigaticms
of the fish resources speciftic to these routes have been conducted by
the ADF3G or other subconiractors. Future routs changes £o these
corridors or selection of alternate corridors will necessizate a reeva -

uation of the aguatic habitat and fish resources in the affected areas.

1.1 Objectives

[

The Access and Transmission Corridor (A tudies were initiatsd in
July, 1983 by a joint Aquatic Habitat and Instream Flow (AH} and Resi-
dent and Juvenile Anadromous Fish (RJ) study team to meet the following

objectives:
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A. Determine the baseline fishery and aquatic habitat resources
in streams crossed by the proposed corridors to provide
information to enable other project participants o assess the

potential impacts on these resources from construction activ-

ities and increased access into the area;

3. Determine the baseline fishery rasources in selectad lakes
which are near the proposed corridors to enabie other project
participants to evaluate whether these resources will be
atfected by project reiated construction activities and

increased access into these areas; and

C. Determine the population of sport fish species in selectad
reachaes of Deadman (reek which are near the propcsed accass
corridor to enable other project participants to evaluate how
improved access could affect these previously unexploited fish

populations.

To meet the above objectives the Tollowing tasks were pursued by the

Joint ATC study team:

o

A. Inventory fTish species which presently use habitats in stream

reaches which are crossad by the propgsed access corridors;
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C. Inventory fish species in selected lakes which are near the
oroposed access and transmission corridors -and construction
sites. This includes obtaining data for generating a popu-

lation estimate for selectad fish species in Deadman Lake;

D. Evaluate selected physical and chemical characteristics of

Deadman Lake to support fish population analysis; and

E. Estimate the population of Arctic grayling (Thymallus
arcticus) in representative reaches of Deadman Creek which are

“near the proposed accass corridor.

1.2 Background

Theggwspeseﬁ location for the Susitna Hydroelectric dams {approximately
120 air miles north of Anchorage) is set in a remote wilderness area of
high aesthetic and recreational vaiue (Figure 1). Because there are no
permanent roads within the area., access is limitad primarily to air-
craft, however, portions are also accassfb%a by boat Trom the Denali
Highway. Due to these access Timitations and the remots nature of the
area, construction work on the Susitna dams would rsguire the building
of access roads and censtruction camps to serve the project area on a
year-round basis. Transmission lines would also be required from the
proposed dam sites to interconnect the project with the Anchorage-

Fairbanks Transmission Line Intertie near Gold (Creek.
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Eighteen alternate plans have been proposed to provide road and rail
access into the project area {Acres 1983a). These plans center on three
general corridor areas for developing an overall access plan (Figure 2).
Corridors one and two, which would serve both the Devil Canyon and
Watana dam sites, are located on the north and socuth side of the Susitna
River, respectively, and extend from the Parks Highway to the Watana dam
site. Corridor three extends south from the Denali Hichway tc the

Watana dam site.

The preferred accass corridor being considered for development by the
APA is Plan 18, also refarred to as the Denali-North plan (Acres 1983a).
This plan utilizes the basic components of corridors one and three
(Figure 2). A major modification of this plan is that the accass road
is connectad to Gold Creek by a rail spur from the Devil Canyon dam site
instead of connecting directly to the Parks Highway as in other plans.
The Denali Highway wouid provide initial access into the area until the
rail spur was completed allowing for access by both road and rail. A
section of the Denali Highway extending 21 miles from Cantwell would be
upgraded to accommodate the increasaed traffic. In additicn, a two mile
section of road would be built to connect the railroad te the main

highway at Cantwell.

This study of the access corridor focuses only on the Denali-North plan
with road access beginning at mile 21 at the Denali Highway. The access
road from the Denali Highway extends south for approximately 44 miles to
the Watana dam site. At approximately corridor mile (CM) 38 of the

Watana access road, a spur road would extend along the north side of the
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Susitna River for approximately 36 miles to the Devil Canyon dam sita.
At this point the road would cross over the Susitna River by way of a
suspension bridge located approximately one mile downstream of the Devil

Canyon dam and connect with the rail access corridor to Gold Creek

extending an additional 12 miles.

The APA has identified three study areas for developing an overall
transmission system for delivering power from the Susitna dams to the
railbelt area (Acres 1983c). Two of these study areas refer to the
northern and southern portion of the Anchorage-Fairbanks Intertie and
were not the subject of this study. The third study area, referred to
as the central area, provides transmission line alternatives for inter-
connecting the power generating facilities at the Susitna dams to the
Anchorage-Fairbanks Intertis., The transmission line corridor portion of
this report deals only with transmissicn alternatives within the central

study area.

Fifteen corridor segments nave been identified for developing an overall
transmission corridor within the central study area to carry power from
the Susitna dam sites to the Intertie (Figure 3). These alternative
corridors connect to the Intertie at four different locations. The APA
has selected a corridor route composed of segments AJ, JC, and (D
(Figure 3}, which they refer to as the Gold Creek-Watana transmission
corridor. This proposed transmission corridor, which closely parallels
the access corridor, will eventually contain four separate transmission
Tines which will connect both the Devil Canyon and Watana dam sites tfo

the Anchorage~-Fairbanks Intertie near Gold Creek (Acres 1983a). The
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transmission line corridor from the Watana dam site extends 36.7 miies
to the Intertie. The transmission line corridor from.the Devil Canyon

dam site extends for 8.3 miles to the Intertie.

Previous investigations conducted by the ADF&G (1981c, 1981d, 1983c} in
the upper Susitna River basin (above Devil Canyon) have been confined to
the areas that would be inundated by the proposed impoundments. Ai-
though these areas would be the primary fish habitats impacted, the
development of the access and transmission line corridors, along with
associated construction activities, could also impact many lake and
stream fish habitats near the proposed corridors both during and after

the constructicn period.

Dolly Varden {Salvelinus malma), Arctic grayling, and lake <trout
aray

{(Salvelinus namaycush) are the major sport fish species presently

identified in the study area. Populations of Dolly Varden and Take
trout are found in several lakes and portions of streams near the
proposed corridor routes. Much of the Deadman Creek system below
Deadman lLake, which parallels the proposed access corridor for approxi-
mately 15 miles, contains a high quality Arctic grayling fishery {ADFAG

1583¢).

Examination of the physical and chemical characteristics of these
aquatic habitats and the fish populations which utilize them is required
for other project participants to identify and evaiuate potential
impacts on these resources. This information will ultimately be used by

other project participants to evaluate appropriate mitigative coptions.
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transmission line corridor from the Watana dam site extends 386.7 miles
to the Intertie. The transmission line corridor from.the Devil Canyon

dam site extends for 8.3 miles to the Intertie.

Previous investigations conducted by the ADF&G (1981c, 1981d, 1983c) in
the upper Susitna River basin (above Devil Canyon) have been confined to
the areas that would be inundated by the proposed impoundments. Ai-
though these areas would be the primary fish habitats impacted, the
development of the access and transmission lina corridors, aleag with
associated construction activities, could also fimpact many lake and
stream fish habitats near the proposed corridors both during and after

the construction period.

Dolly Varden ({Salvelinus malma}, Arctic grayling, and

{Salvelinus nramaycush! are the major sport fish species presently

identified in the study area. Populations of Dolly Varden and Tlake
trout are found in several Tlakes and portions of streams near the

-

proposed corridor routes. Much of the Deadman Creek system below
Deadman Lake, which parallels the proposed access corridor for approuxi-
mately 15 miles, contains a high gquality Arctic grayling fishery {ADFAG

1883¢),

Examination of the physical and chemical characteristics of these
aquatic habitats and the fich populations which utilize them is reguirsd
for other project participants to identify and evaluate potential
impacts on these resources. This information will ultimately be usad by

other project participants to evaluate appropriate mitigative options.
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2.0 METHODS |
The ATC study was conducted from June through mid-October, 1883.
Monthly field trips extending approximately 15 days were conducted from
July through September. Arctic grayling population estimates and
investigations of stream crossing study sites were completed during the

July and August sampling periods, respectively. Fish inventory and

£

population estimates on Deadman Lake were conducted primarily during the
September field trip. Additional field trips of approximately five days

were conducted in late September and early October to complets work on

resident fish species of Ceacdman Lake.
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The ATC study area includsd the aguatic habitats lying within 500 feet
of aither side of the proposed corridors from the Denali Highway to Goid
Creek {Figure 1}. The study area also included selected nearby lakes
and reaches of Deadman Creek that may be impacted by increased access to
the area. OFf these lakes, Deacman Lake received more intansive study
because of its larger size and populations of lake trout and Arctic
grayling. The Susitna River <rossing sita was excluded from the ATC
study because this arsa has Deen the subject of siudy by other compo-
nents of the ADF&G Su Hydro study team during previous years (ADFG

1881a, 1983a, 1983b:; Schmidt =t al. 1984; Rarrett ot al. 1984),
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z.1.1 Streams
The proposed access and transmission corridors closely parallel each
other along most of the route from the Watana dam site to the
Anchorage~Fairbanks Intertie. Many of the streams in this area are
crossed by both of the proposed corridors in relative close proximity of
gach other. Sampling of proposed stream crossing sites on both corri-
dors would have resulted in repetitive sampiing of many Streams.
Therefore, on site investigations were limited fo the groposed accass

corridor where more permanent alterations of habitats may occur.

The access corridor stream crossing study arsa consisted of thres

individual corridors:

{A} The proposed Watana accsss corridor beginning at mile 114 of

(%]
i
©
(&
3
]
ks
)

{B) The proposed Devil Canyocn acca ior wnhich clgsely paral-

(e

lels the transmission line corridor beginning at the Hatana
dam site and extending west and south approximately 36 mi

to the Devil Canyon dam site
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* To better illustrats thess routes the access and fransmission
corridor study area has been subdivided into four sections in

Figures 4-7.
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(C) The proposed Gold Creek rail access corridor, approximately 12
miles in length, from the Devil Canyon dam site to Gold Creek

(Figure 7).

Study sites were established at 42 proposed stream crossings within the
above three corridors. Twenty-two sites were established along the
Watana access corridor and included sites within the Lily, Seattle,
Brushkana and Deadﬁan Creek drainages. The Devil Canyon access corridor
contained 14 sites including sites within the Tsusena, Swiruning Bear and
Devil Creek drainages. Six sites were established along the Gold Creek
rail portion of the access corridor, including sites within the Jack

Long and Gold Creek drainages.

Study site locations were detarmined by nelicopter surveys using maps
developed by R&M Consultants, Inc. [Proposaed Access Plan 18, map
#252210, 9/17/82) on which the proposed route was overlaid on USGS
topographic maps {scale 1:63360, 1951 series). Corridor miles were
established for a1l study sites within each of the three corridor gtudy
sections using the above mentioned maps and a MNumenics 24C0 a2lectronic
graphics calculator (digitizer). The Watana access corridor is 44 miles
in Tlength beginning at the Derali Highway {(CM 0) and ending at the
Watana dam site (CM 44). The Devil Canyon and Gold Creek rail corridor
were combined to form a 48 mile long corridor. Corridor miles were
assigned beginning at the juﬁcticn of the Watana and Devil Canyon access
corridors (CM 0) and ending at the termination of the Gold Creek rai]

corrider (CM 48). Streams were then assigned numbers from 1 to 4

and

™

associated corridor miles, along the route beginning at *he Denali
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Highway and ending at Gold Creek. Where applicable, common names are

used for streams in addition to the assigned number. .

Because the specific routes has not been physically marked on the ground,
the exact location of the proposed stream crossing sites could not be
determined. Therefore, each proposed stream crossing site was located
as accurately as possible within a specitic stream reach using the above
maps. The sampling reach generally inciuded an area approximately 500
feet on either side of the proposed wxomm¢mm site. However, some
streams were sampled cutside this area if access to the study reach was
Timited or if habitats of particular interest (fish passage barriers,

spawning habitats, etc.) were located outside the immediate study area.

ot
D

A1l proposed stream crossings wers examined at least once during

field season either by aerial or on site evaluations.

Field investigations of the transmission corridor were limited %o aerial
surveys of proposed crossing sitas to obtain a general assessment of the
habitat to be affected. Since the Devil Canyon and Watana transmission
lines closely parallel each other from the Watana dam site to the

-

Anchorage-Fairbanks Intertie the entire transmission corridor was

[: N
44
(e}
-5

considered & single study corridor. Corridor miles were establishe

[%¢]

the proposed transmission corridor beginning at the Watana dam site (CM
0) and ending at the intertie near Gold Cresk (CM 36.7). Fi
proposed stream crossing sites are located within the proposed trans-

mission corridor.
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Three one-mile reaches in Deadman Creck below Deadman Lake were selectad
for an Arctic grayling population estimate study (Figure 5). These

reaches were selected as representative habitat based on differences in

flow, substrate, and pool/riffle ratios.

2.1 2 Lake Studies

Most of the Tlakes within the vicinity of the proposed ATC study area
could not be sampled because of time and personnel constraints. There-
fore, nine lakes considered to be representative of the lakes in the
study area were selected for sampling. The nine lakes are retverred to
in this report as: Ridge Lake, Beaver Lake, Long Lakes, Round Lake,
Swimming Bear Lake, High Lake, Little High Lake, Island Lake and Hichest
Lake. With the exception of Hich Lake, ncne of the names listad here
are official but have been adopted for identification purposes by ADFEG
personnel. In addition to these nine lakes, Ceadman Lake was also
selected for study during the 13983 field season. Deadman Lake is
considerably larger than other lakes in the study area and contains
populations of lake trout and Arctic grayling which may be affactad by
increased access to the area. Therefore, this lake was studied more

intensively than the others.

Specific sites for various sampling gear in each lake were selected

according to gear effectiveness and aerial fish chservations.
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2.2 Field Data Collection

Biological and aquatic habitat data referred to in this section were
collected according to procedures presented in the Aquatic Studies

Procedures Manual (ADF&G 1981b, 1982, 1984a) unless indicated otherwise.

2.2.1 Biological data

Streams

Access corridor stream crossing study éftes were inventoried for fish
species present by use of gas-powered backpack slectroshockers. Sampl-
ing was generally conducted in the reach of stream 500 feet above and
below the proposed crossing site. Streams were sampied one time only
during the August field trip. Time of sampiing varied depending on the
size of the stream and sampling effactiveness. Streams with negiigible

or intermittent flows were not sampled.

From July 15 through 26, 1983, the three Deadman Creek study sites were

each sampled four times with a minimum of 36 hcurs allowed between each

[7A]

sampling at any one site. Sampiing was conductad by hook and Tine using

various lures and flies. A standard tagging/recaptures scheme was used
to provide data to generate population estimates. A1l Arctic grayling
over 150 mm and 1in good condition after capture were tagged using

international orange Floy anchor tags inserted adjacent and just posta-

rior to the dorsal fin. To check for tag loss twelve grayling were
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tagged in this manner and held in a large live box for 55 days. No tag

lTosses occurred during this time. -

Scales and otoliths were taken from a representative sample of fish from
each of the three study sites at Deadman Creek to be used in determining
the age/length structure of - the population, comparing the populations
within the three reaches, and comparing the Deadman:Creek population to
the Susitna River population. Scales and otoliths were also collected
from Dolly Varden in selected streams along the proposed access corridor
to compare the age/length structure of these fish between stream and

lake study sites.

Scales were soaked overnight in a solution of laundry detergent and
watar. The scales were then placed on scale cards, 10 fish per card,
and pressed in a Given (PHI) scale press. Scales were read on a Micren

portable microfiche reader.

Otoliths were extracted with the tip of a knife blade after spiitting
the head of each fish longitudinally. The otoliths were then stored in
dry scale envelopes. Otoliths need tu be ground flat before reading.

This was done by hand on a sheet of fine emory cloth. Tha otoliths wers

o

then placed in xylene and read under an American Optical BRinocular
Micrascope. Similar techniques are outlined by Johnston (1938) and

Tripp and McCart (1974).

Radio transmitters were surgicaily implanted substaneously in six Arctic

grayling from Deadman Creek. Techniques were similar to those reportad
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in the lower river raesident fish studies method section (Report Series

No. 3, Part 5 Section 2.2.2). -

Lakes

The nine selected lakes along the proposed access corridor were inven-
toried for fish species present by use of gill nets, fry traps, and
trotlines. Since it was not feasible to transport boais or raftts to
each site, all sets were made from shore using hip boots or chest
waders. Sampling time and effort varied among lakes depending on the
effectiveness of the sampling method, avaiiability of logistical sup-
port, and the size of the lake. Sets were checked every 24 hours if
Togistical support and weather permitted. Sites were sampied for a
maximum of three days or until a valid inventery of fish species could

be obtained.

Scales and otoliths were collected froa fish in selecied lakes to
compare the age/length structure of these fish between lake and stream

study sites.

Ceadman Lake was sampled periodicaily from Jure fo October. Sampiing

1
§
H

el

was conductad by hook and line, gill nets, trotlines, depth Tinder, and

trap nets.

Hook and 1ine sampling was conducied at Deadman Lake from four to six

“h
P

man days per month. Fish were located using a depth finder (Lowrance,
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Model LRG-1510B) and then ejther trolled or jigged for from the boat or

shore. -

Gi11 nets were sat in the shallower waters of Deadman Lake where aerial
or boat surveys had located concentrations of fish. Gill nets were all
30 feet long and consisted of four panels of either 1, 1%, 2, and 3 inch

{stretched) mesh or 2, 3, 4 and 5 inch {stretched) mesh monofilament.

Trotlines were set in all depths of water to help locate and identify

the different species of fish in Deadman Lake.

The South Dakota trap nets did not arrive in time to allow their use in
conducting finventory and population estimates in the open water of
Deadman Lake. One of these nets was used, however, as an upstream

migrant trap at the lake outiet.

All lake trout captured in Deadman Lake by hook and line and in gocd
condition after capture were tagged using international orange Floy
anchor tags. All fish captured by gill nets and trotlines were found to
be either dead or dying from injury due to capture so both scales and
otoliths were collected from these fish. Fish captured in the trap ret

were in excellent condition and were fin clippes and releasad.

The methodoiogy of data collection and scale and otolith amalysis is

outlined in Section 2.2.1.

|
@§
‘i
|

A g e

e s
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2.2.2 Habitaet data

Streams

Aguatic habitat data collected at proposed stream crossing study sites

included selected water quality {dissolved oxygen, 0H, conductivity and

-

water temperature), discharge, and substrate. These Jata were collected

-

once at each site. Water guaiity and discharge cata were coliected at a

representative location within the stuay site. Discharge data was not

collected from smaller streams where negliigible or intermittent tTlows

-

v-‘ @

made accurate discharge measursments difficult. Substrate compes Ticns

-

were visually assessed for zach stream in the vicinity of the propesad

crossing site. The thresa major tvpes of substrates were identified anc
categorized accerding to the sizs classifiration scheme sutlined in the

Aguatic Studies Procedures Manual {ADFG 1884). Each study site was
also photographed at 12ast once during the season.

Selected water quality data {(dissolved oxygen, pH, specific conductance,
and surface water temperature) wers colleciad onca during July, August,

and September at one representative site in esach of the three selec

study reaches of Deadman CLreek.

Lakes

Selected water quality data (dissclved oxygen, pH, conductivity, anu

water temperature} were collected in Deadman Lake at various depths once

during the month of July. These data were used to construct depth
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silisi

orofiles for these water quality parameters. Water quality data were
collaected with a digital Hydrolab {Model 4041) and extension cables used

according to manufacturer's instructions.

Depth contour profiles for Deadmar Lake were recorded using a depth
finder (Lowrance, Model LRG-1510B) mounted on an outboard powered boat
traveling 2t constant speed on specified transects. Transectis were
established with the aid of an aerial photo (scale - 1% to 400') of the

lake using Tandmarks for reference points. Profiles were recorded on a

orintout and Tater used to determine placement of depth contours on the

e,

map.

Wie

The surface area of Deadman Lake was determined by use of a Numonics

av

2400 electronic graphics calculator {digitizer). AI1 other data associ-

atad with lake morphometry were derived according to procsdures de-

.

scribed in Wetzel (1875).

Surface areas of nine other selected lakes where fish sampling was

conducted were determined from USGS topographic maps {scale 1:63360,
1851 series) using the above menticned digitizer. Lake elevations and

distances from the corridor were alsc determined from these maps.

2.3 Data Recording and Analysis
Population estimates for the Deadman Creek study reaches were generatad ﬁ
1

by standard multiple census estimators, including Schnabel and Schumacher-

Eschemeyer methods (Ricker 1975), and by the computer program "CAPTURE®

.
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developed by the Utah Cooperative Wildlife Research Unit (Otis et al.

1978; White et al. 1982).
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Table 2. Stream crossing study sites along the proposed Devil Canyon
access corridor, 1983.

Approximate
Stream Number Corridor Elevation at
and/or Name Geographic Code Mile Crossing Site
23 - Tsusena Creek S 32N 0SE 09 ACC 2.2 2250 %%
24 S 32N 04E 12 CBC 8.0 2900
25 S 32N 04E 14 ABC 8.7 2925 §
26 S 32N 04E 21 ABB 1.1 2300
27 S 32N 04E 21 BAB 11.4 2800
28 S 32N Q4E 17 DBC 12.0 2900
29 S 32N 04 17 CAC 12.4 2800
30 S 32N 03E 12 DCD 13.9 3100
33 S 32N 03E 11 BBC 15.7 3250
32 § 33N 03E 32 08B 18.9 3200
33 S 33N 02f 35 DCA 22.2 2575
34 - Devil Cresk S 33N 02E 35 CDO 22.4 2525
35 S 32N 02t 04 DAD 24.3 2850
36 S 32N G2E 04 DBDC 24.5 265

2
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Tabie 3. Stream crossing study sites along the proposed Gold Creek rail
access corridor, 1983.

Approximate

Stream Nuv - 2r Corridor Elevation at

and/or Name Geographic Code Mile Crossing Site
37 S 31N 01W 02 DCC 37.3 1425
38 S 31N O1W 03 CBC 38.9 1350
38 S 31N Clw 04 BAB 38.9 1300
40 S 31N 02W 01 CBC 43.3 800
41 - Waterfall Creek S 31N 02W 11 BCRB 44 .5 900
S 31N 02W 20 ACB 47.9 725

472 « Gold lreek
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Aguatic hobitet data colleckod 4t stream crossing study silos slony Lhe propused Walans eccess corcidor, 1983%,

Gtroam Humber
and/oc Hamg

12
13
bE%
by
byg
Y
1o
19
20
21
22

» Lily Croek
- Sselbla Cresk

= Degdman Crosk

Uate
630817
ELT N
H30817
430817
BA0817
830818
H30816
Hi0638
830818
630818
Ba081H
g30u18
850613
430013
B30613
4300813
B306813
830613
630813
B30814
BI0BY
BSOHYY

Liag
11455
12640
1339
1420
14ah0
0950

1015
1206
1300
1430
1340
1230

1345
Wio
1125
1208
125%

Do 60
Lag/1) (% sat}
9.4 45
106.5 47
10.3 45
9.4 45
.2 By
9.6 89
3.8 942
9.4 Bl
9.6 G2
0.4 EL
.4 L]
10.4 ER)
9.4 [33¢)
2.1 g1
3.6 i1}
7.3 72
B.1 77

gl
1.4
7.0
7.0
6.6
2.2
6.5
7.2
6.5
6.6
6.3
6.6
i

7.5
/1.2
7.0
6.6
7.0

Conduckivity

Lumho/cm)
0348
028
043
035
o4y
033
057
031
036
031
033
423
027
027
029
058
036

Temp,
T

13.6
3.8
§7.0
17.2
V7.2
3.7
10.4
ii.g
1.8
13.2
t3.2

6.7

6.4
/.0
1.2
1.3
11.2

. 6

5.4
6.1
6.6
8.1
B.1
6.6
7.3
8.0
7.8
7.3
.4
5.0

5.7
10.0
7.2
10.7
6.8

Hate.

[rischarge

fcfs)
5.4
14.9
311
4.5
62.9
74.3
1.0

7.4

2.7
26.9

6.5
29,0

Substrate - 4
3 Hajor Yypes
2z

i 3
3o Co Cr
Be Co Fus
Co ftu Ce
Ho Lo Ru
flu Cr Sa
Bo Co Ru
8o Hu Co
go Ca #u
o Co Hu
Ho Co fig
Bo Co Ry
55 Cr Hu
BHo Co Ru
Bo o -
Sa Bo Lo
Jo Cr Co
Gi (T -

2 Hotor to Methuds ssction af this report. for substrate codes,

b Stream Heach not semplad,

= bota not collucted,
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Table 5. Aguatfc heblisl dale colicoted a8t streom crossing study sftes alony Lhy pruposed Devil Canyon sccuss corvidor, 1983,

Subiserate ~
Steean Humber (] 0 Conductivity temp., - “C Discharge 3 Hajor Yypes
and/or Hamg Date Fine {mg/V) (4 var) pif fusho/cm) - AT Water efs) ! 2 3
23 = Tsusana Creek #0818 1040 W7 94 6.9 067 14.6 (e} - 8o Co Cr
24 6§ 830814 1318 10,5 g6 7.1 Q37 0.4 G.7 52.1% Bo Co Ru
24 H30814 1400 1.4 96 6.2 0% 12.6 7.5 - to Co Ru
26 430415 04955 10,6 95 6.0 028 9.0 6.3 - Bo Co 54
27 Hioa1s 1005 b u7 6.5 030 9.1 6.3 - Ba Co 5o
28 gi081% 31055 Y./ Ho 7.0 028 9.8 6.2 7. Bo Lo Ru
24 yiours 1020 0.4 94 6.4 027 1.2 6.1 7.4 Bo Co Sa
30 H3061 Y ¥214 10,0 92 6.5 0915 7.2 6,2 - Co Ru -
31 430815 1140 9.9 a9 6.9 027 4.0 5.2 25.1 Bo Co Hu
32 830414 1250 9.2 94 /.2 027 6.0 10.% 16.0 Bo Ru Co
33 HiI0B1S 1340 0.4 94 G4 330 9.0 6.4 - Co Ru Bo
M o Dovil Creuk Bi081S 13520 9.1 82 6.4 039 9.0 7.1 - Bo Co flu
14 HI0B15 1400 9.3 b6 6.4 023 9.1 8.0 11.2 Bo Co Cr
36 830815 1420 10,2 94 6.0 a2y 9.1 7.3 10.8 tho Co -

& Refer Lo Methods section uf thig report fur substiate codes,

= Beta not collocled,
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