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EXECUTIVE SUMMARY

Bald eagle, Gulkana National Wild River

The Gulkana River, a clear-water tributary to the
Copper River in south-central Alaska, was designated
a National Wild River by Congress on December 2,
1980. Inclusion into the Wild and Scenic Rivers
System was based partially on its location in a
wilderess environment with a variety of wildlife,
excellent water quality, excellent habitat for resident
and anadromous fish, and outstanding opportunities
for recreational boating.

The goal of this project was to identify the
amount of water necessary to preserve and protect the
natural values of the Gulkana National Wild River
and its immediate corridor environs and to recom-
mend a legal mechanism through which those
recommended flow regimes can be recognized and
protected.

The river originates above Summit Lake (eleva-
tion around 4,000 feet), flows from tree line through
a valley parallel to the Richardson Highway, and
enters Paxson Lake. Three miles below the Lake
outlet the river is joined by its Middle Fork and
continues through forested uplands, a steep and
narrow reach known as Canyon Rapids, and a glacial
lakebed. For purposes of this assessment, the
following Gulkana River reaches were studied
specifically in order to determine intream flow
amounts: Middle Fork, West Fork, and Main Stem
(Paxson Lake to Middle Fork confluence, and
Canyon Rapids to Sourdough).

The hydrology of the river is controlled by

precipitation, basin physiography, lake storage, and
the presence of permafrost. No runoff originates
from glacier melt. The 2,140-mile river basin is
located mostly within the Copper River Plateau and
drains 1,759 miles of watershed generally flowing
south to the Copper River. It consists of the Gulkana
Uplands, the Lake Louise Plateau, and the Copper
River Lowlands. .

Results of literature reviews and field surveys
were used to establish relationships between flow-
dependent resource values and flow levels. Instream
flow recommendations are based on a cross-compari-
son of flow requirements and consider season of use.

Three types of boating opportunities were
analyzed for flow requirements: (1) family/novice
boating, (2) “drag” boating, and (3) whitewater
boating. The primary floating opportunity, family/
novice, requires at least a flow level of 2,100 ft3/s
during high flow periods (June - July) and after
periods of heavy rains in August. Drag boating,
which involves greater boating skills with more effort
to pull boats across shallow areas, occurs during
lower flow periods of August and September and
requires at least 1,400 fi3/s. The Canyon Rapids
section offers challenging whltewatcr boating
opportunities at flows of 3,000 ft3/s or greater, which
are usually available from late May through June.

Flow requirements for salmon spawning are
based on critical water depths and velocities. Steel-
head and salmon spawning and migration generally
occur from May through August. These species
require 30 ft3/s during this 4-month period in the
Middle Fork below the Dickey Lake outlet. Chinook
and sockcyc salmon spawn and migrate from June

ugh August in the mainstem and require a flow of
100 ft /s immediately below Paxson Lake. Late fall
and winter flows must be sufficient to maintain pool
depths and thus provide overwinter habitat for fish.

Gravel bars are used as campsites and high flows
are necessary to periodically rejuvenate and maintain
these. To predict effects of floodflows on gravel bar
widths, relationships between bar width and 2-year
peak discharge were established. Instream flows of
1,093, 3,872, and 6,887 ft3/s are recommended as 2-

year floodflows for the Middle Fork, the West Fork,
and the Main Stem below West Fork confluence,
respectively. Although the 2-year floodflow was
emphasized as being required to maintain bars, a
random series of floodflows of varying magnitude is



actually required for channel maintcnance. A
summary of monthly instream flow requirements for
eight locations is presented in the chapier, Instream
Flow Recommendations, to Protect Critical Resource
Values. Recommended flows for any given time
period satisfy the flow requirements of all resource
values for each location listed.

The project team recommends that a State of
Alaska Application for Reservation of Water be
submitted to the Alaska Department of Natural

Resources, Division of Land and Water Management,
specifying the water flow amounts as recommended
in the report.

The team also recommends that an additional 15
miles of the South Branch of the West Fork be added
to the wild river designation, that the U.S. Geological
Survey gauge at Sourdough be reactivated, and that
BLM monitor river use impacts in order to adjust
river management strategies on the Gulkana National
Wild River.



INTRODUCTION

The Gulkana River is a clear-water tributary 10
the Copper River in south-central Alaska (Figure 1).
The river corridor is in close proximity to a major
highway (Richardson Highway) and within a day’s
driving distance from both Anchorage and Fairbanks,
The Gulkana is one of the most popular recreational
rivers in Alaska.

The Alaska National Interest Conservation Act
of December 2, 1980, (P.L.. 96-487) designated the
upper portion of the Gulkana River (including the
lower portions of the Middle and West Forks) as a
component of the National Wild and Scenic Rivers
System. Approximately 181 river miles of the
Gulkana River and its tributaries were classified
“wild” pursuant to the Wild and Scenic Rivers Act
(P.L. 90-542).

However, the National Wild River status does
not necessarily protect river flows, and the language

contained in the Wild and Scenic Rivers Act does not
guarantee a specific flow regime. The river manage-
ment plan for the Gulkana National Wild River
(USDI-BLM, 1983) specifies that “a reservation of
minimum water flows sufficient for public recreation,
and to support the values for which the area was
designated, will be determined in cooperation with
the Alaska Department of Natural Resources,
Division of Land and Water Management.” This
directive provided the impetus for a water rights
assessment of the Gulkana National Wild River.

The legal and management strategies for
protecting Gulkana River flows presented later in this
report stem from an assessment of water rights
protection options for the Beaver Creck National
Wild River (Van Haveren et al., 1987). The reader is
referred to that report for additional information on
water rights protection strategies in Alaska.

Geographic Setting

The Gulkana River originates above Summit
Lake at an approximate elevation of 4,000 feet. The
upper half of the river traverses the broad rolling
valleys and low ridges of the Gulkana Uplands.
From above tree line at Summit Lake, the river flows
10 miles through a wide valley flanked by the
foothills of the Alaska Range. The river then enters
Paxson Lake. Dammed by the moraine of a receding
glacier, Paxson Lake is approximately 10 miles long
and 1 mile wide.

Three miles below the Paxson Lake outlet, the
Gulkana is joined from the west by its Middle Fork.
For the next 15 miles, the river meanders gently
through rolling spruce-hardwood forested uplands
before cutting through an east-west trending ridge at
Canyon Rapids. Rapids dominate the river channel
for over 8 miles before the river leaves the uplands
and flows through the ancient glacial lakebed of the
Copper River Lowlands.

About 40 river miles below Paxson Lake, the
‘West Fork joins the main channel of the Gulkana,

Below this confluence, the river has cut a narrow
valley through the glacial deposits that form the
almost level surface of the surrounding landscape.
Eroded bluffs often stand 100 to 200 feet above the
valley floor through the lower river area.

The Middle Fork originates in the rolling tundra
uplands surrounding Dickey Lake. From this 1-mile-
long lake, the Middle Fork flows 25 miles to the main
Gulkana, dropping quickly from Dickey Lake into a
broad, forested lowland.

Originating on the Lake Louise Platcau and in
the Alphabet Hills, the West Fork flows easterly to
the Gulkana and divides the Gulkana Upland area
from the Copper River Lowlands. The South Branch
of the West Fork drains a large lake-dotted upland of
low relief. Each tributary is approximately 30 miles
long and meanders through sparse spruce forests to
its confluence. From this juncture, the West Fork
flows roughly 48 miles to the main Gulkana channel
in a small valley through adjacent lowlands.
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Study Objectives

The objectives of this water rights assessment were
to:

1. Identify flow-dependent resource values;

2. Determine the natural flow regime
(average annual flow durations and flood
frequencies) of the Gulkana River at
selected points along the designated
National Wild River reach, including the
tributary segments;

3. Develop hydrographs of flows required
for protecting each of the flow-dependent
river resource values, and

4. Develop legal and management sugges-
tions for protecting recommended
instream flows.

The general strategy used in this assessment has been
employed in two previous BLM river studies on
Beaver Creck, Alaska (Van Haveren et al., 1987) and
the San Pedro River, Arizona (Jackson et al., 1987)
and is formally described in Jackson et al, (1989),
The approach utilizes an interdisciplinary team to
conduct literature reviews and reconnaissance-level

field studies as a basis for developing relationships
between flows and water-dependent resource values.
Jackson et al. (1989) have described the approach as
consisting of six steps:

1. preliminary assessment and study design,

2. description of flow-dependent values,

3. description and quantification of hydrol-
ogy and channel morphology,

4. analysis of the effects of flow level on
resource values,

5. identification of flows required to protect
river resource values, and

6. development of legal/management
strategies to protect instream flows.

Quantification methods are tailored to the target
stream and to the information needs required to
support legal and management options. Professional
judgment and team-based evaluations are used to
relate flow needs to resource attributes whenever
referenced, analytical procedures are unavailable,
inapplicable, or impractical.



APPROACH AND METHODS

Existing hydrologic data for the Gulkana River
were analyzed to determine general hydrologic
characteristics and, more specifically, flow duration,
flood frequency, and timing relationships. An
extensive review of literature and BLM office files
was coupled with a reconnaissance “flyover” and
aerial video coverage to identify: (1) important river
resource values and (2) critical river reaches to be
sampled. The flyover and aerial video coverage,
combined with the streamflow data and literature
review, provided a basic understanding of the
hydrology and channel morphology of the river,
including adjustment processes and channel evolu-
tion.

An initial team meeting was held to review the
video coverage of the river and discuss the field
sampling approach and specific data analysis
methods. This step in the study process is designed
to facilitate cross-disciplinary observations and
discussions of river resource values and characteris-
tics. It also acts as a catalyst for individual team
members to begin defining their respective resource
value criteria. Prior to the field assessment, indi-
vidual tcam members prepared their study methods
and selected criticat reaches to be sampled,

The Value-Driven Assessment Process

BLM has adopted an approach for determining
instream flow requirements that recognizes and
clearly delineates river resource values, uses appro-
priate methods to quantitatively describe how flow
regimes affect those values, applies evaluative
standards to identify recommended instream flows,
and finally, develops legal and administrative
mechanisms to ensure that flows are managed o
protect river values (Jackson et al., 1989).

Throughout this approach, the evaluation and
quantification process is interactive; a team of
specialists work together to construct an interdiscipli-
nary product. In this type of an evaluation process,
there must be a designed interconnection of project
components such that each supports the other and
leads to a definable resource solution. Resource
values, hydrology, and law are important project
components, but their significance can only be
weighed in terms of the extent to which they support
and meld with other project components.

Preliminary Assessment
and Study Design

Preliminary assessment and study design are
required to identify the physical, biological, and
social values of the resource; identify instream flow
issues; and develop overall project objectives. For
the Gulkana River, river resource values were
identified during the original wild and scenic river
study (USDI-BOR, 1976) and further defined in

BLM’s River Management Plan (USDI-BLM, 1983).
Additional information was gathered from river user
surveys. An interdisciplinary project team was
formed during this step. Project team composition
represented each of the primary resource values for
which instream flows might be required. Resource
specialists included an outdoor recreation specialist
and a fisheries biologist. In addition, hydrology/
hydraulics and geomorphology expertise was
represented. Team members were selected based
upon their technical/professional credentials and their
ability to interact creatively with representatives of
other disciplines (Figure 2).

Selection of critical reaches for the Gulkana
River water rights assessment was based on the
identification of wild river values and the measurable
criteria used to quantitatively express those values.
These reaches, sampled during the field assessment,
are described in Table 1. The values shown for each
river segment are those considered to be most critical,
and providing the required flows for those values
would protect other flow-dependent values as well,

Each of these reaches was sampled by the team
during the period July 20-27, 1988. Hydraulic
geometry cross sections were measured at representa-
tive locations in each critical reach, Team members
were expected to choose representative locations
corresponding to the river values of interest in that
critical reach. River discharge measurements were
taken at nearby points hydraulically suitable for
stream gauging.



Description of
Flow-Dependent Values

Stream corridor values identified during the
preliminary assessment were further evaluated in this
step. Individual evaluations by each team member
and coordination among members were both required
to identify and describe relevant aspects of all stream
corridor values dependent on flow or flow-related
conditions. Fisheries values were described in terms
of useable habitat during specified life phases. For
example, an important habitat criterion was the
required depth for spawning migration. Recreation
values required an analysis of certain depths or
hydraulic conditions for boating, and flow-dependent
features such as gravel bars for camping.

Hydrologic and Geomorphologic
Quantification

Standard hydrologic, hydraulic, and geomorphic
techniques were used for quantifying flow regimes
and associated hydraulic and geomorphic attributes.
The hydrologic quantification included analyses of
low flows, mean monthly flows, and annual flow
durations.

Long-term discharge data were not available for
hydrologic analysis of the Gulkana River. Therefore,
regionalized formulae, correlation analyses, and
indirect (Manning equation) methods were employed
to quantify the hydrologic regime. Indirect methods
(and regionalized flow-hydraulic geometry relation-
ships) were used primarily to validate regional
methods.

The hydraulic quantification is based on at-
station hydraulic geometry relationships. Using the
Manning equation, relationships are developed
between discharge and such variables as flow width,
depth, mean velocity, cross-section area wetted
perimeter, and hydraulic radius. Whereas either
single or multiple transect methods may be em-
ployed, single transect methods were used for this
study (Figure 3). As appropriate, substrate particle
size information was developed at some study
stations.

The geomorphic analysis is based on a thorough
analysis of descriptive morphology, downstream
hydraulic geometry relationships, and principles of
stream energy dissipation and channel adjustment.
The Gulkana River is described in terms of pattern,
longitudinal profile, sediment composition,
morphologic features, and both short-term and long-
term adjustment processes.




Table 1.

Critical Reaches Sampled During the Field Assessment

Reach

Critical Resource Values

Middle Fork below Dickey Lake 1. Salmon and steelhead migration for spawning
2. Canoe/raft floatability
3. Camping quality of gravel bars

West Fork - South Branch 1. Canoe/raft floatability

West Fork - North Branch 1. Canoe/raft floatability

2. Salmon migration for spawning

West Fork confluence

West Fork Main Channel 1. Jet boat navigability in vicinity of Fish Lake tributary
2. Camping quality of gravel bars
3. Wildlife viewing

Gulkana Main Channe! below 1. Canoe/raft floatability

Paxson Lake 2. Salmon migration for spawning

Gulkana Main Channel - Canyon 1. Canoe/raft floatability

Rapids and 8 Miles Below 2. Whitewater experience

Gulkana Main Channel below 1. Camping quality of gravel bars

Canyon Rapids 2. Wildlife viewing

Gulkana Main Channel below 1. Jet boat navigability

All geomorphic techniques employed are
selected based upon their relevance in delineating
flow-value dependencies. Specialists are expected to
understand and describe physical processes as they
relate to the various resource values—not simply to
document mechanics. Thus, a great deal of qualita-
tive analysis, in an interdisciplinary arena, is required
to understand flow/geomorphic process/resource
value dependencies.

Description of the Effects of Flows
on Resource Values

This step describes the way flow-dependent
values are affected by alternative flow regimes.

Where feasible, descriptions of the effects of flows
on resource values are based on quantified relation-
ships. All relationships ultimately are used to
substantiate judgments of required flows,

In several cases, it was either impossible or
impractical to develop quantified relationships
between flows and values. Then, the project team
developed the flow-value dependencies descriptively,
borrowing wherever possible from information
developed during the literature review, field recon-
naissance, user survey, or hydrologic quantification
phases of the project. This was the case, for example,
when describing the effects of very large (flood)
flows on channel adjustment features.



Identification of Recommended
Flows to Protect Values

The recommended flow regime represents a
merging of resource values and hydrology, and
results from a team evaluation of flow impacts. Both
optimum and minimum acceptable flow levels are
evaluated by team members representing the water-
dependent resource values, based on descriptions of
how alternative flow levels influence both instream
and riparian zone water conditions and associated
geomorphic processes.

Instream flow recommendations are expressed as
fixed discharge rates by month. High flow recom-
mendations were developed and expressed as a
percentage of the quantified flood-frequency relation-
ship.

Where flow needs varied from one resource
value to another, flows were selected which protected
the value with the highest flow requirement (as, for
example, when recreational boating requires more
water than fish habitat). Flow recommendations were
checked to determine that higher flows did not impair
the lower flow resource values.

For each flow-dependent resource value, there
was a range of flows that the resource professional
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considered to be “acceptable.” That range is bounded
by upper and lower flow thresholds. Beyond those
thresholds, flow levels are considered to be “unac-
ceptable” and exceeding the thresholds could be
detrimental to the resource value of interest. The
domain of acceptable flows contains a narrower
range of “optimum” flows as defined for each
resource value. Within this optimum range, the
resource value is maximized in terms of resource user
expectations. An example would be the flow level at
Canyon Rapids. Whitewater enthusiasts floating the
Gulkana River have certain expectations about
running Canyon Rapids. Since they have invested
time and money in their trip, they expect to optimize
their whitewater experience in Canyon Rapids and
that experience depends in part on flow level.

Development of a
Flow Protection Strategy

Developing a flow protection strategy requires
evaluating and blending legal, administrative, and
technical alternatives in a way that maintains or
enhances flow-dependent values. The strategy must
be realistic, efficiently administrable, and as flexible
as possible in recognizing the many overlapping and



competing interests in instream water supplies. For
the Gulkana River, the primary focus is on establish-
ing an instream flow water right under applicable
State law.

An Alaska Instream Flow Reservation, if
granted, will protect flows to the extent that the
primary purposes of the Federal wild river designa-
tion will not be defeated. The keys to protecting
instream flows under Alaskan law are to (1) specify
an amount that protects resource values, (2) quantify
the right so that it can be realistically measured and

protected, (3) establish a meaningful priority date in
relation to competing water uses, and (4) develop an
effective administration strategy.

This instream flow assessment also considers
that other (nonlegal) administrative and technical
options might support the purposes of an instream
flow water right. Land management actions (e.g.,
proper floodplain development, control of access,
management of riparian vegetation), which enhance
values or processes for which instream flows are
required, are recommended.

Recreation Assessment

Glennallen District Office files contained a great
deal of background information on the recreation
resource of the Gulkana River, A literature and file
search turned up several valuable references, includ-
ing study reports by Lime (1980) and Kamler (1986)
that describe different recreational uses and user
experiences on the river. Annual river ranger reports
offered detail on river resource characteristics and
user experiences. In addition to the literature and file
search, several Glennallen District resource special-
ists and other long-time river users were interviewed.
This information is summarized in reports by
Whittaker (1988, 1989).

The recreation assessment is based on three
components: field reconnaissance, a survey of river
users, and a review of floatability reports collected by
the National Weather Service. Field reconnaissance
included an 8-day trip on the Middle Fork and Main
Stem, and two 3-day trips on the Main Stem only.
The 8-day trip started when flow was at a summer
low and finished with flow near a summer high,
while the two shorter trips were taken at medium-low
levels. This variety of flows provided valuable
information about the effects of flow on boating and
other recreation values.

A survey of Gulkana River boaters was con-

ducted between June 21

and August 15, 1988. An
interviewer stationed at
Sourdough Campground
surveyed the most experi-
enced person from each
party (Figure 4). All of the
101 parties contacted
agreed to participate (56
upstream motorized
boaters and 45 down-
stream float boaters). The
survey asked questions
about user and trip
characteristics; reasons for
taking the trip (e.g.,
fishing, being in a wild
place, being with friends);
and flow-dependent
variables (e.g., floatability,
finding places to fish or
camp, quality of
whitewater). The survey
format and detailed results
are presented in Appendix
A. Relationships between

11



flow-dependent recreation variables and flow levels
were developed using Pearson correlation coeffi-
cients (“r” values).

The National Weather Service River Forecast
Center collects stage data for the Gulkana River and
information about the floatability of the river at
different stages (see Appendix B). The objective of
the program is to correlate floatability with stage and
thus provide an information service to potential
floaters. The program has been in place since 1973,
but correlations have not been complete and few
cards have been returned in recent years.

Most of the cards on file at the River Forecast
Center refer to Paxson-Sourdough floats by BLM
river rangers. Table B-1 in Appendix B organizes the
cards by low, ideal, and high water conditions. The
stage readings used in this program are taken from a
gauge located on the Gulkana Bridge, approximately
20 river miles downstream from Sourdough. Flows
at the Gulkana Bridge have been converted to flows
at Sourdough for comparison with other data given in
this report. Because of lag time, those stage readings
are only generally indicative of flows throughout the
Gulkana River system; actual flows at the time users
were on critical reaches may have been different.

Fishery Habitat Assessment

Fishery habitat information was collected from
literatare sources, Glennallen District files, personal
interviews, and field observations. During the field
assessment of July 20-27, 1988, daily obscrvations
were made of overall habitat quality, riparian
vegetation, pool-riffie ratio, substrate type, and
streambank condition. Kick samples were used to
qualitatively assess macroinvertebrate communities.

Hook-and-line sampling was employed to confirm
occurrence and estimate length and weight character-
istics of dominant species (Figure 5). Hydraulic
analyses were designed to provide relationships
between flows and hydraulic aspects of fisheries
habitat, including depths, wetted perimeters, and flow
velocities.

Hydrology and Geomorphology Assessment

Traditional hydrologic analyses were performed
on the U.S. Geological Survey data at the Sourdough
stream gauge (USGS #15200280). Those analyses
were adjusted slightly to account for the fact that the
period of record was somewhat dry compared to
longer-term regional norms. Analyses were also
performed using a synthesized discharge record at
Sourdough, the record being extended by correlation
with a nearby stream gauge. Both the direct gauge
record analyses and the analysis of the synthesized
record were compared to the results of a regional
analysis using the discharge relationships in Parks
and Madison (1985). Bank-full (1.5-year return
period) flows were also field validated using hydrau-
lic geometry survey methods (Parsons and Hudson,
1985). Professional judgement was used to resolve
the small differences resulting from the different
analytical methods to arrive at a final discharge
summary for the Gulkana River at Sourdough.
Finally, the discharge summaries developed for
Sourdough were transposed to six other key locations
on the National Wild River using area-discharge
relationships in Parks and Madison (1985). Hydrau-
lic geometry relationships were developed using
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traditional field survey-Manning equation methods
(Parsons and Hudson, 1985).

Hydrologic summaries were developed for mean
annual discharge, flood magnitude and frequency
(Log Pearson I analysis), 30-day and 10-year low
flows, mean monthly flows, and average annual daily
flow duration. The longer-period (20-year) synthetic
record was developed using correlation with the
Susitna River gauge (USGS #15292000) at Gold
Creek. Correlations were poor for the low flow
periods, thus only floodflow analyses were performed
on the synthesized record. Correlation cocfficients
averaged (.72 for the high flow period. This correla-
tion was higher than for the other regional streams
evaluated—Tonsina River, Copper River, McClaren
River, and Talkeetna River (personal communication
with Bob Lambke, 11.S. Geological Survey, Anchor-
age Subdistrict, Anchorage, Alaska),

Hydraulic geometry relationships were devel-
oped for 31 sites on the National Wild River. Field
cross-section survey data came from the three
sources: Lyle (1980), Huntsinger (1983), and the
field reconnaissance conducted as part of this study
(Figure 6). Field data locations and sources are



Figure 5. Length and weight characteristl f dominant fish species
were noted.

of the cross-section surveys.
All discharge readings for this
study were acquired using a
March-McBimney current
meter and standard stream
gauging techniques.

Daily discharges during
the 1988 water year were
developed by correlating
stage readings at the Sour-
dough Alyeska Pipeline
Bridge to the USGS Sour-
dough gauge rating table.
Benchmarks were related
using standard survey
techniques.

Descriptive geomorphic
information, such as sinuosi-
ties, channel gradients,
channel widths, valley widths,
and landscape positions, was

summarized in Table 2. All data were analyzed using  collected from 15-min quadrangle maps, aerial

CHANL, a Manning equation-based computer photographs, and field observations. Information on
program (Parsons and Hudson, 1985). Relationships particle size distribution of channel bed material,
were developed between discharge and average pool-riffle ratios, gravel bar characteristics, and .
depth, wetted perimeter, average velocity, and cross- channel adjustment processes was developed from
section area. Manning ‘“n” values were back- field observations and integrated with the hydrologic

calculated given discharge measurements at the time and other resource data during the data analysis stage.

Figure6. Hydraulic geometry data were developed from surveys of 31 channel cross-section sites on
the Gulkana National Wild River.
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Table 2.
Alaska.

Field Hydraulic Geometry (Cross-Section) Data Locations and Sources for the Gulkana River,

Location

Source

Lyle (1980)

Huntsinger (1983)

Project Team

Main Stem

Qutlet, Paxson

X

RM=2.5

RM=3

RM=5

RM=7

RM=10

RM=18

RM=25

RAM=33.5

KPR IXK X XXX

RM=38

RM=40

Sourdough

Middle Fork

RM=0

Below Dickey Lake

RM=2.5

RM=3

RM=6

RM=10

RM=16

HKiX|X X

RM=22.5

RM=24

x

West Fork

RM=37

RM=63

RM=83

XXX

South Branch of West Fork

At confluence with
North Branch

Upstream from
confluence with
North Branch

RM=26

RM=0

North Branch of West Fork

At confluence with
South Branch

>

RM=9

RM=2
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FLOW-DEPENDENT RESOURCE VALUES

River Corridor Values

The Bureau of Outdoor Recreation (BOR)
studied the Gulkana River in June 1975 for potential
addition to the National Wild and Scenic Rivers
System (USDI, 1976). All river segments included in
the System receive their designation based on certain
specific river resource values and characteristics. For
the Gulkana River, BOR identified the following
river attributes:

- located in a largely wilderness environment

- the largest clear-water river in the region

- water quality and water clarity are normally
excellent

- one of the most popular sport fishing streams
in Alaska

- outstanding habitat for both resident and
anadromous fish species

- the leading king (Chinook) and red (sockeye)
salmon spawning stream in the Copper River
basin

- grayling, rainbow trout, and steelhead are
resident species

- excellent floating river to descend with canoes,
kayaks, or rafts

- a variety of mostly road-accessible water for
the floater and powerboater

- closely flanked by low rolling hills with the
‘Wrangell Mountains in the background, a
distinct scenic beauty

- excellent variety of wildlife including moose,
bear, bald eagles, and waterfowl

- large numbers of nesting sites for bald eagles

The Gulkana River Management Plan (USDI-
BLM, 1983) cites powerboat use of the lower river,
including the main channel below the West Fork
confluence and the West Fork itself. People occa-
sionally float the river in the fall to hunt for moose.
According to interviews with Glennallen District
staff, jet boats are used in the fall to gain access for
moose hunting on the West Fork as far upriver as
Fish Lake.

Since the objective is to relate river values to
streamflows, the team selected, for detailed assess-
ment, those values determined to be flow-dependent.
Those values are primarily fishery habitat and
recreation, including such specific values as river
floating with rafts, kayaks, and canoes;
powerboating; camping on river gravel bars;
sightsecing and photography; and fishing and hunting
in the river corridor.

The Recreation Resource

The Gulkana National Wild River (including
Middle Fork and West Fork) is the largest clear-water
river system in the Copper River Basin. One of a
handful of road-accessible rivers in the state and less
than 5 hours’ drive from Fairbanks (pop. 75,000) and
Anchorage (pop. 250,000), the river is among the
most popular recreation resources in south-central
Alaska.

The three forks of the Gulkana flow through the
rolling valleys and low ridges of an upland spruce-
dominated forest. Lakes are abundant in the sur-
rounding hills. For several short stretches of river,
most notably at Canyon Rapids, the river cuts sharply
through ridges, providing gorge-like settings. Soils
are poorly drained and often tussocky. Vegetation

includes spruce forests and thick willow, alder, and
berry underbrush. Vegetation usually grows along
the river’s edge, although there are numerous gravel
bars providing a more open river corridor.

Vistas on the Gulkana are not spectacular,
offering views of broad forested hills and ridges
rather than rugged peaks or canyons. However, at the
start of the Paxson-Sourdough trip, floaters can see
the distant snow- and glacier-covered peaks of the
Alaska Range behind Paxson Lake (Figure 7). Main
Stem boaters can catch glimpses of the Wrangell
Mountains as they approach Sourdough.

For most of their length, the three forks of the
Gulkana are not whitewater rivers, although each has
stretches that would fit that description. There is a 2-
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to 3-mile stretch of Class II and III rapids on the
Middle Fork, a 2- to 3-mile stretch of Class II rapids
on the West Fork, two stretches of Class II rapids on
the Main Stem (3 miles and 8 miles), and a quarter-
mile stretch of Class III-IV rapids in the canyon on
the Main Stem. At low water, almost all of these
stretches become difficult to run because oars or
paddles hit bottom or boats run aground. Canyon
Rapids has a large hole that stops and sometimes flips
rafts in normal to high flows, although there is an
alternative route at these levels. Inexperienced
canoeists can wrap their boats on sweepers or rocks

Figure 7.
Paxson-Sourdough trip.

at high flows or in the canyon at any flow (Figure 8).

There are 11 species of fish in the Gulkana, 4 of
which are prized by Alaskan anglers. King salmon
run in late June until early August and go up the
Main Stem and Middle Fork, with a considerably
smaller run up the West Fork. Red salmon run
through the king season into late August, with more
going up the Main Stem than the Middle Fork.
Rainbow trout and steelhead are present in the Main
Stem and Middle Forks, particularly in the high-
gradient (rapids) reaches. Grayling are abundant on
all three forks.

An abundance of wildlife is in the Gulkana area.
Hunted animals include moose, caribou, black bear,
and brown bear. Trapped animals include wolves,
marten, wolverines, otters, minks, foxes, lynx, and
beaver. The most commonly seen mammals are
moose, bears, caribou, and beaver. There is an
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equally large variety and abundance of bird life on
the Gulkana. The most prominent of these species is
the bald eagle; Main Stem floaters may see over 50
on a single trip (Figure 9). Other birds include
trumpeter swans, ducks, geese, temns, gulls, kingfish-
ers, and a variety of songbirds.

The Gulkana is largely a wilderness river with
few developments. Aside from the launch areas and
attached campgrounds at Tangle Lakes, Paxson Lake,
and Sourdough, the BLM maintains only four pit
toilets on the system, all on the Main Stem. There
are no maintained facilities on the Middle or West

Distant snow- and glacier-covered peaks of the Alaska Range ar visible at the start of the

Fork. A number of old mining and trapping cabins
are in the river corridor, and some are still used,
particularly in winter. The BLM also maintains
several hiking/all-terrain vehicle (ATV) trails from
State highways into the river corridor.

There are a number of excellent camping sites
along the river. A BLM inventory in 1977 identified
106 different sites on the Main Stem, 79 established
and 27 potential sites. The majority (68 percent) of
sites were located on gravel bars. With the exception
of the sites around the Middle Fork confluence, at
“Outhouse Island,” at Canyon Rapids, and the several
bars below the West Fork confluence, sites are
infrequently used and traces of use are minimal,
Campsites on the Middle or West Fork are perhaps
even more plentiful, and because they are almost
never used, are much more pristine.

In summary, the Gulkana National Wild River



Figure 8.

Canyon rapids mrayfti)e liegotiated at moderate flows by experienced canoeists. Inexperienced

canoeists can wrap their boats on sweepers or rocks at any flow level in the canyon.

system is an excellent recreational resource, provid-
ing opportunities for fishing, hunting, floating,
boating, sightseeing, and camping in a primitive yet
accessible Alaskan wilderness.

gr 9. Bald eagle on the Gulkana Nation
Wild River.

Recreation Activities and Use

Recreationists use the Gulkana in a variety of
ways. The vast majority of users float or boat the
river, with smaller numbers entering the river
corridor by plane, by all-terrain vehicle, or on foot.
This report focuses on boating use, characterized on
the basis of background and survey data.

There are essentially four different boating trips
available on the Gulkana River system.
Powerboaters or upstream users, who are encouraged
not to travel on the Middle Fork or the Main Stem
above the confluence with the West Fork before
August 15, generally take trips from Sourdough to
the area around the West Fork confluence (see Figure
1). Floaters or downstream users, on the other hand,
have the option of floating the Main Stem, the
Middle Fork, or the West Fork.

Upstream trips begin and end at Sourdough
Campground. Boaters usually travel 8 or 10
miles upstream in search of fishing holes. The
majority (73 percent) of those with powerboats
have jet units; 25 percent, propellers; and 2
percent, airboats.

Main Stem floaters put in at Paxson Lake and go
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downstream to Sourdough Campground, both of
which are on the Richardson Highway. This is a 48-
mile trip that takes from 3 to 5 days. The majority
(68 percent) of Main Stem users float in rafts; 22
percent paddle canoes; and 9 percent use a combina-
tion of canocs and rafts.

Float trips on the Middle Fork can begin at the
Tangle River Campground on the Denali Highway,
although this route includes a difficult 1.25-mile
portage. Middle Fork trips can also begin at Dickey
Lake, accessed by float plane. The float from Dickey
Lake to the confluence with the Main Stem is 25
miles. Very few users float the Middle Fork and
there is little information available about their trips.
Middle Fork users usually terminate at Sourdough.

Float trips on the West Fork can begin at Lake
Louise (although this includes a series of short
portages between lakes and the Tyone River), or at
the headwater lakes of either the North or South
Branches of the West Fork, accessed by float plane.
The trip from Lake Louise to the confluence with the
Main Stem is over 100 miles. As with the Middle
Fork, few users travel the West Fork and river
managers know little about their trips. West Fork
floaters probably paddle canoes or small rafts since
some segments of the river are extremely shallow and
narrow. Users usually terminate at Sourdough.

Trail access to the Gulkana is limited in the
summer, with only three major trails available to
hikers or ATVs. The Swede Lake Trail (13 miles)
provides access to the Middle Fork, the Meier’s Lake
Trail (7 miles) provides access to the confluence of
the Middle Fork and the Main Stem, and the Haggard
Creck Trail (6 miles) provides access to Canyon Lake
and Canyon Rapids. Float planes can also use
Canyon Lake and the Haggard Creek Trail to access
Canyon Rapids (1 mile). In winter, the river and
several other trails are accessible by snow machine,

BLM utilizes different methods to estimate use
levels on the Gulkana. Different sources include
State Fish and Game creel censuses; airplane flights
over the river on random days; and traffic counts at
campgrounds, launch areas, and portages, supple-
mented by observations and small-scale surveys to
adjust for double counts and party-size differences.
Each of these methods has potential problems, but
they provide a valuable profile of use.

Total use on the Gulkana above Sourdough is
estimated at between 3,000 and 4,000 visitors per
year. All but approximately 200 visitors float or boat
the river. Official BLM estimates suggest that fewer
than 50 users per year take trips down either the
Middle or West Forks; 1,800 to 2,400 take trips down
from Paxson to Sourdough; and 600 to 1000 take
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upstream (powerboat) trips. Another 1,000 use the
lower river below Sourdough.

Total use on the river for the past 15 years is
shown in Figure 10. Differences from year to year
depend on a number of factors, including growth or
decline in State population, local activities (e.g., the
construction of the trans-Alaska pipeline), size of fish
runs, and weather conditions. Although current total
use is substantially higher than in the early and mid-
707s, it appears to have declined somewhat and then
leveled off since the early 80°s. River managers
expect use to remain relatively stable unless the State
economy and population grow dramatically.

Use on all segments of the river is higher during
the salmon runs in late June and early July, with the
peak weekend coinciding with the Fourth of July
holiday. Upstream use is particularly sensitive to
fishing conditions, declining dramatically after the
king salmon begin to spawn. Downstream Main
Stem users continue to float the river throughout the
summer if river levels permit. There are noticeable
increases in both upstream and downstream use
during the hunting season if river levels permit, but
this use is far below the peaks during the salmon
season. Use “seasons” are summarized in Table 3.

The River Experience
and Trip Attributes

A Iist of trip attributes helps to characterize
Gulkana River experiences and provide a structure
for examining how flow levels affect those experi-
ences. The list was developed from results of the
user survey (particularly the “reasons for boating”
questions), interviews of expert users, and field work,
Auributes of trips on the Gulkana system are summa-
rized in Table 4.

Upstream Users

Upstream users were asked to rate the impor-
tance of 15 reasons for boating on the Gulkana.
Results are given in Table 5. These rankings, taken
in conjunction with other information known about
upstream trips, suggest several conclusions about the
upsiream river experience.

First, fishing is a central focus of upstream trips,
with virtually all users rating it as an “extremely
important” reason for boating the Gulkana. When the
salmon are in the river, as many as 40 powerboats
may be on the river between Sourdough and the West
Fork; if the river is high and muddy during the king
run, there may be only a handful,
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Figure 10. Total use on the river for the past 15 years.
Table 3. Use “Seasons” for Recreation Activities.
May June July August | September

Whitewater boating
(3,000 ft¥s)

Family/novice boating
(2,100 ft¥/s required)

Low water/drag boating
(1,400 ft¥s)

Moose hunting (drag boating)
(1,400 ft¥s)

Jet boating

Fishing

King Salmon

Sockeye Salmon

Trout

Grayling

(lower water
times)
(moose
season)




Table 4. Summary of Trip Attributes for Gulkana National Wild River Float Trips.”

Main Stem Main Stem Middle
Trips Trips and West
Attribute Upstream Downstream Forks

Natural/Wilderness Setting

- remote from development 1 2 3

- few traces of use 2 2 3

- natural processes 3 3 3
Viewing Scenery and Wildlife

- open river corridor/vistas 3 3 3

- variety of wildlife 2 3 3
Fishing

- open banks or bars 3 3 3

- variety/abundance of species 3 3 3
Social Interaction/Solitude

within-party/solitude:

- single-party sites 2 3 3

- time for activities off-river 3 3 3

- few river encounters 2 3 3

outside-party:

- encounters at launches 2 1 1

- encounters at rapids —_ 1 1
Floatability/Navigability

- few/no portages — 3 2

- avoidable sweepers — 3 3

- minimum dragging/hits 3 3 3
Whitewater

- challenging maneuvers —_ 3 3

- runnable waves/hydraulics — 3

- safety/portages available — 3 1
Camping

- natural/aesthetic setting 3 3 3

- scenic views of river 3 3 3

- minimum of insects 2 2 2

- place to secure boats 2 2 2

- flat areas for tents 2 2 2

- close proximity to river 2 2 2

- isolation from other camps 2 3 3

- good water quality 2 2 2
Historical Sites (cabins) — 1 1
Hiking Opportunities (trails) 1 1 1
Hunting Opportunities

- abundance of game 2 2 2
*1 = not important 2 = important 3 = very important — = not relevant
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The majority (52 percent) of upstream users fish
solely for salmon and 27 percent fish only for king
salmon. The balance fish for trout and grayling as
well. Users generally fish from gravel bars (95
percent) or other spots where they could avoid
snagging lures, and try to cast into holes where fish
congregate (Figure 11).

Second, social interaction (being with friends
and family) is an essential part of Gulkana experi-
ences. Consistent with many other studies of outdoor
recreation, users enjoy sharing their experiences with
their own party. This should not be confused with
the desire to experience solitude, which was also
rated as “very important.” Upstream users had some
interest in meeting members of other parties, al-
though they rated this lower.

Users looked for single party campsites to
increase solitude. Take-out points appear to be the
focus of any outside-party interaction, as boaters
compare equipment, fish, and river stories. Average
party size for upstream users was 3.6 people.

Third, upstream boaters placed a high value on
the navigability of the river. The Gulkana is one of
only a handful of road-accessible, boatable, salmon
rivers in the State, and the closest one to Fairbanks.
Over 93 percent of the upstream users are from

Alaska, with 61 percent from Fairbanks.

Navigating the river takes a combination of skill,
experience, and equipment. Most upstream users
have the experience and probably the skill; they
averaged over 19.6 previous trips on the river and
over 9 years of boating experience {only 18 percent
were making their first trip on the river). Over 70
percent used jet boats and airboats that drafted less
than 12 inches.

The majority (71 percent) of upstream users say
they generally checked water levels before traveling
to the river. Thirty percent learn by word of mouth;
27 percent call Fish and Game offices; and 13 percent
call the National Weather Service River Forecast
Center. The remainder check the river themselves.

Fourth, upstream users are attracted by the
Gulkana’s natural environment, scenery, and
wildlife, attributes that are often associated with
aesthetic characteristics (Figure 12). Most
powerboaters ran their boats only to get to camps and
fishing spots, and most indicated a preference for
peace and quiet. A number of upstream users
expressed a dislike for operators who continually ran
up and down the river throughout the day, or worse,
in the evenings.

The view of the Wrangell Mountains is definitely

an attribute of these
trips, as are abundant

Table 5. Reasons for Boating: Upstream Users, sightings of eagles, the
Rank Reason Rating * most commonly seen
wildlife species.
— Upstream users were
1. Fishing 4.9 asked which wildlife
2. | Being with friends and family 4.8 species did or would
n— have enhanced their
3. Navigability 4.5 trips. Fifty-seven
4. Being in a natural or wild place 45 percent named cagles;
another 52 percent
5. Good weather 43 named moose and
6. Solitude 4.0 caribou; 48 percent,
— —— bears; 18 percent, small
7. Viewing wildlife 38 mammals such as
8. Viewing scenery 36 beaver or otter; and 16
' percent, waterfowl or
9. Camping 36 other birds. Photo-
10. Photographic opportunities 3.0 graphic opportunities,
- - another trip attribute,
11. Meeting other users (not in party 2.5 were enhanced by
12, Viewing historical sites (cabins) 1.7 wildlife sightings and
_ - scenic vistas.
13. RUnn'ng Whltewatef 1 .5 Det(acting from ‘_he
14, | Hiking 1.3 natural aspect of
- upstream river trips are
15. Hunting 1.1 abundant “signs of use”

* No significant differences (p>.05) among reasons in brackets.

impacts such as litter,
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fire rings, and human waste. These impacts are more
evident on this section of the river than any other.
During the salmon season, some river users build
makeshift “smokers” which they often abandon,
detracting from the “wilderness feel” of the river.

Fifth, camping is a major component of many
upstream trips. Sixty-six percent of upstream users
camp along the river; 21 percent stay at Sourdough
Campground; and 13 percent use the river only
during the day. The average trip length is 2.95 days.

As with *“being in a natural place,” some
camping attributes are tied to aesthetics. A majority
of boaters (64 percent of those who camp) prefer to
stay on gravel bars with views of the river and
scenery, and where biting insects are fewer. Other
practical concerns important to campers are good
places to tie boats, flat spots for tents, driftwood for
fires, and good quality water for cooking.

Finally, upstream users are less interested in
whitewater (there is very little on this section of the
River), hiking (brush is very thick), or historical sites
(none of the cabins are considered historical nor
particularly aesthetic). The upstream users sampled
also rated hunting as unimportant, but these surveys
were not conducted during the hunting season. (As
many as 15 hunting parties may boat the river in the
fall.)
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Figure 11. Fishing for salmon is popular with
river users.
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Figure 12. Upstream users are attracted by the Gulkana River’s natural environment, scenery, and wildlife.
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Downstream users were asked to rate the
importance of the same 15 reasons for boating the
Gulkana. Results are given in Table 6, These
rankings, in conjunction with other information about
downstream trips, suggest several conclusions about
the downstream river experience.

First, the central focus of downstream trips is
being in a natural or wilderness-like place (Figure
13). Unlike many upstream users who are there to
fish, many downstream users float down the river just
to get away from manmade environments. Aesthetic
attributes are important here: observing natural
processes, being on or near a {flowing river, having
peace and quiet. Viewing wildlife and scenery is also
a component of the downstream experience.

A number of scenic views presented themselves
to downstream floaters, most notably on Paxson Lake
looking back to the Alaska Range, through the gorge-
like settings around Canyon Rapids, and at the ends
of trips near Sourdough and the Wrangell Mountains.
Wildlife, such as moose, caribou, bear, and eagles, is
common. Downstream users were asked which
wildlife species would enhance their trips. Sixty-nine
percent named bears, moose, and caribou; another 64
percent named eagles; 31 percent named small
mammals such as beaver and otter; and 22 percent

named waterfowl or other birds. Compared to
upstream users, higher percentages of downstream
users named wildlife species, perhaps indicating
greater enthusiasm for viewing wildlife. Interest in
photography was high among downstream users.

Signs of use, such as litter, fire rings, or human
waste, can detract from the natural part of Gulkana
experiences, but camps generally receive less
pressure upstream of the West Fork confluence, and
the river appears more pristine (Figure 14). The few
heavily used camping areas (the Middle Fork
confluence, “Outhouse Island,” and Canyon Rapids)
can be avoided by users interested in experiencing
more natural conditions.

Second, social interaction (being with friends
and family) is an important part of Gulkana experi-
ences. As with upstream boaters, downstream users
enjoy sharing experiences within their party, while
valuing solitude from other groups. Floaters rate
“meeting other users” fairly low. Downstream floater
groups average 4.8 people, larger than the 3.6
average of upstream groups.

Downstream users prefer single party sites and
prefer not to camp within sight or sound of other
users. They also prefer a minimum of river encoun-
ters with other groups—considerably fewer than

upstream users. The
only time downstream

Table 6.  Reasons for Boating: Downstream Users.
floaters were interested
. in seeing other users was
Rank Reason Rating at Canyon Rapids, where
they might compare
1. Being in a natural or wild place 4.9 notes on how to ap-
2. | Being with friends and family 47 proach the whitewacr.
, downstream
3. Floatability 4.6 users place a high value
4. | Running whitewater 4.3 on the floatability of the
: river. Again, the
5. Camping 4.2 Gulkana is one of the
5 Fishing 41 ff_ﬁw mgd—accessible
rivers in the state, and
7. Solitude 38 river users were aware
8. | Viewing wildlife 37 that it may not be
floatable at low water
9. Good weather 3.7 levels. The majority of
10. | Viewing scenery 3.7 downs‘:;eam fﬂoa‘m @9
— percent) are trom
11. Photographic opportunities 3.2 Alaska.
12. Meeting other users (not in party) 1.9 Floatability con-
— cemns for downstream
13. Viewing historical sites {cabins) 1.8 trips were different for
14, Hiking 13 different types of boats.
_ Rafters are concerned
15. Hunting 1.0 about getting stuck on

* No significant differences (p>.05) among reasons in brackets.

rocks or puncturing a
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Figure 13.

floor or tube; with canoes, the issue is glancing off a
rock and swamping, with the possibility of wrapping
the boat on other rocks downstream. Users in both
craft also have to beware of sweepers. Floatability
problems generally appear at lower flow levels.

A reasonable rate of travel is another attribute of
Gulkana trips valued by downstream users. For the
most part, the Main Stem is a meandering stream

" without a strong current. At low flows, parts of the
river hardly move. Most river users prefer not to
paddle hard in order to progress down the river.
However, when asked whether low flows and a slow
rate of travel would cause them to work harder each
day or spend an extra day on the river, a majority (64
percent) chose the former.

Fourth, downstream users clearly value
whitewater on the Gulkana, rating it “very impor-
tant.” Canyon Rapids is a focal point of most
downstream trips; depending on flow levels, it may
be tricky, fun, or dangerous (Figure 15). The hole at
the base of the falls stops 13 to 14 foot rafts even in
medium flows. Other rapids on the Main Stem are
less challenging but still thrilling and fun at most
water levels.

A key to successful negotiation of any
whitewater is experience. Downstream users had

A central focus of downstream trips is being in a natural or wildemesslike setting.

1"' -&;f’)-—:‘__ -

taken an average of 7.4 trips down the river, and
averaged over 9 years experience in floating rivers.

Fifth, camping is a focus of downstream trips.
Users spend an average of 3.7 nights on the river.
Many of the camping attributes discussed for
upstream boaters apply to downstream boaters in that
they prefer sites that are natural-looking, isolated
from other users, in close proximity to the river, with
views, fishing spots, docking ties, flat spots for tents,
potable water, and driftwood for fires. Eighty percent
prefer camping on gravel bars in order to avoid
insects and enjoy better views (Figure 16).

Sixth, fishing is not as important for downstream
users as for upstream users, although still rated as
“very important.” The majority (69 percent) of
downstream users fish for salmon, trout, and grayl-
ing, while 24 percent fish for grayling only. The
majority (96 percent) of users fish from gravel bars.
A good rainbow trout fishery exists in the Canyon
Rapids area.

Finally, as with upstream users, hiking, viewing
historical sites, and hunting were less important
attributes of trips down the Main Stem. However, an
interesting old trapper’s cabin just below the
confluence with the Middle Fork draws some
attention from floaters (Figure 17). Some boaters



take trips during the hunting season specifically to

hunt.

Middle Fork and West Fork Users

Few floaters take
Middle and West Fork
trips, and none were
sampled during the
1988 field season.
However, field work
and interviews with
resource managers
suggest conclusions
similar to those for the

"downstream floaters
discussed above, with
the following excep-
tions.

First, being in a
natural or wilderness-
like setting is probably
an even more important
attribute of trips. Both
the Middle and the

- -

Figure 14. On the North Branch of the West Fork, the river appears pristine.

West Forks are considerably more remote than the
Main Stem, and both have far fewer traces of use. In
contrast to the Main Stem, management has chosen
not to cut out sweepers, sign rapids, or put in portage

Figure 15. Canyon Rapids is a focal point of most downstream trips.
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Figure 16.
trails that might detract from a sense of wilderness.
Trips on these tributaries can last from 7 to 20 days,
further heightening a sense of remoteness. Wildlife
may also be more abundant on the forks, perhaps
because there is less human use. Bear, moose,
caribou, and wolf tracks appear on most beaches on
either fork, whereas they are less common on the
Main Stem.

Second, the floatability issue on either fork is
perhaps even more critical to trips, as travel begins on
very shallow and narrow streams. There is not a
great deal of floatability information available, and
resource managers themselves are only now begin-
ning to understand which parts of the river are
floatable. The South Branch of the West Fork, which
may have been floated only a half dozen times in the
past 20 years, flows through a number of small lakes
before finally becoming a river. On a trip in 1988,
resource managers paddled a canoe through one
stretch barely 4 feet wide, with vegetation occasion-
ally spanning the siream. On a low water Middle
Fork trip for this study, team members spent part of 1
day and most of the next hauling a canoe and two
small rafts down the river; the rapids could not be run
(Figure 18).

Most boaters prefer campmg on gravel bars in order to avoid insects and enjoy better views.

Third, fishing is probably a less important part of
West Fork trips. The fishing is excellent on the
Middle Fork and good on the Main Stem, but only
fair to poor on the West Fork. The West Fork carries
greater sediment loads and has poorer spawning
areas.

Finally, solitude is probably a more important
attribute on Middle Fork or West Fork trips. It would
be rare to encounter another party on either of these
forks (Figure 19).

Attribute-Flow Relationships

Instream flows affect the different river experi-
ences in a number of ways, sometimes directly, but
more often indirectly. The challenge is to describe
relationships between attributes and flows, and find
ways to evaluate flow needs. The following discus-
sion, based upon expert judgment and field work with
input from the user survey, helps define those
relationships, noting required, ideal, and maximum
water depth conditions or instream flows that
correspond to high-quality recreation opportunities.

Results from the user survey, although
useful here, have at least three limitations that
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River trips.

should be noted. First, users were asked to
evaluate only the flows they experienced;
because 1988 was an atypically high flow year,
few users were able to tell about low flows.
Second, flow data were recorded using informa-
tion from gauges at Sourdough and Gulkana
Bridge, both of which are downstream of the
study reach (see Figure 1). Flows at these
gauges are assumed to be representative of flows
experienced by users upstream. This assumption
is probably valid during nonrain periods.
Tributary streams may fluctuate during and after
precipitation events with no resultant effects on
the downstream gauges. Large or prolonged
storms may increase flows downstream after a
lag of 2 or 3 days. Finally, only a single flow
was assigned to each user surveyed, even though
users averaged 3 to 4 days on the river, often
experiencing a range of flows.

Navigability/Floatability

Navigability or floatability is the attribute most
directly affected by flow levels. Users obviously do
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Figure 17. Being able to view historical sites such as this old trapper’s cabin is a benefit of Gulkana

not like to hit bottom in powerboats, get their rafts
stuck on rocks, or wrap canoes around obstructions,
and the chances of these problems generally increase
as flows drop (Figure 20).

Users were asked to evaluate the flows they
experienced with regard to navigability or floatability
(see Tables 7 and 8). Simple linear correlations
between flows and user evaluations are significant for
both upstream and downstream users (r=.37 and
r=.30, respectively), and correlations for downstream
users with more experience (three or more trips) were
particularly strong (r=.46). These results indicate that
many users are sensitive to relationships between
flows and floatability. The results also suggest that a
number of other factors may influence floatability/
navigability for different boats and different users.

In flat water conditions, with a uniform river
bottom, different craft require different depths to
operate effectively. Presuming moderate loads,
powerboats with jet units need approximately 6
to 12 inches, powerboats with props require 18 to
30 inches, and rafts or canoes require 5 to 7
inches (Figure 21). The required flow for these
craft, using these figures, would be the amount
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Figure 18. During low water on the Middle Fork, team members spent most of 2 days dragging rafts and

canoes down the river. The Middle Fork Rapids could not be run.

that fills a boating channel (approximately 6 feet
in width) with the corresponding depth. In actual
river conditions, these figures are less reliable;
boaters may be able and willing to negotiate the
river with less water, or unable to do so with
more. Jet boats can actually skip over dry land
in some circumstances, and the consequences of
hitting relatively soft bottom with a jet unit are
not nearly as severe as for prop-driven boats. On
the other hand, powerboats move in excess of 20
miles an hour and unskilled operators may not be
able to maneuver out of the way of occasional
rocks in the main channel even if there is a path
around it.

Rafts loaded correctly may spin off rather
than lodge on rocks, and the rafter’s skill is at
least as important as the depth of water. Canoes
may hit rocks at slightly greater depths than rafts,
but many models are made of materials which
allow the craft to slide off easily. In addition,
canoes are more maneuverable than rafts.
However, a miscalculation in an open canoe is of
greater consequence than one in a raft.

Skill, experience, and sometimes luck are all
important in negotiating critical stretches,
particularly for downstream boaters. Skilled
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rafters can float at average levels and get down
most of the Main Stem without ever getting
stuck, while novices may find their boats stuck
on many boulders even at relatively high flows
(Figure 22). Similar statements can be made
about canoeists or powerboaters. In addition,
getting stuck or hitting rocks a few times may be
an acceptable, perhaps even amusing aspect of
users’ trips, but getting stuck or hitting several
times is undesirable. There are certain water
levels that are clearly less than ideal. The data
reported in Table 9, based on “floatability cards”
filled out by users (see Appendix B), and
resource reconnaissance were used to help define
those levels.

In general, it appears that upstream users
(particularly prop boaters) encountered navigabili
problems when the river dropped to about 2,200 ft°/s
at Sourdough. Four out of 14 prop boaters inter-
viewed this summer ran aground and had their boats
disabled at this level. Jet boat operators who know
the river channel have no problems at this flow, but
there is no margin of error for inexperienced opera-
tors.

Experienced downstream users who frequently
drag their boats or pull them off rocks can survive



Flue 9. Solitude is an important attribute
on Middle Fork or West Fork trips.
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trips with flows as low as 1,200 ft3/s at Sourdough,
although it becomes difficult to call this a “boating
experience.” Novice boaters would find a trip at this
level to be a major ordeal, almost certainly damaging
equipment. Reconnaissance trips suggest that skilled
floaters can float the entire river at 2,100 ft3/s at
Sourdough, although these trips still involve frequent
hits and perhaps some lining/dragging of boats in
critical reaches. Novices would find this level about
the lowest acceptable, with lower levels requiring too
much time and energy dragging boats off rocks or
bars.

Users on the Middle or West Forks probably

uire similar flows at Sourdough (2,100 to 2,200

ft>/s) in order to ensure floatable conditions up-
stream, although these users are probably more
tolerant of dragging boats across shallow stretches.
Users on the Forks are probably aware of the narrow
and shallow stretches near their sources, and are
better prepared to cope with them. Users who do not
fly in to these rivers also have to plan for several
portages; they are probably traveling light and could
more easily drag their boats and gear.

For further discussion of how these floatability/
navigability figures translate into flows in the critical
stretches of the river, see the section on Instream
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Figure 20. The chances of getting rafts stuck on rocks or wrapping canoes around obstructions generally

increase as flows decrease.
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Table 7.

Table 8.

Flow Evaluations for Navigability: Experienced Upstream Users (two or more trips).

Flows (ft%/s) rated as... Low Ideal High
Range 2,140-2,215 | 2,005-2,925 | 2,180-2,925
Mean 2,180 2,270 2,520
n 2 29 15

Correlation with Flow Levels: r=.37 (p=.006, n=46)

Flow Evaluations for Floatability: Experienced Downstream Users (two or more trips).

Flows (ft%/s) rated as... Low Ideal High
Range 1,990-2,590 | 2,005-2,925 | 2,005-3,835
Mean 2,270 2,280 2,420
n 6 26 5

Correlation with Flow Levels: r=.30 (p=.034, n=37)

Corr. with Flow Levels (users with 3+ trips): r=.46 (p=.007, n=28)

Figure 21. Rafts with moderate loads require 5 to 7 inches of water depth to float effectively.
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Flow Recommendations to Protect Critical Resource
Values.

Whitewater

Another attribute directly affected by flow levels
is whitewater. This is the other half of the floatability
equation for downstream users; it is not relevant for
upstream users. There are two issues here: float<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>