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ABSTRACT
In 1991, Idaho Department of Fish and Game contracted with the Idaho
Department of Water Resources to conduct an assessment of fish habitat
needs in Priest River downstream of Outlet Dam. The purpose of the
assessment was to recommend a minimum instream flow for fish habitat.
Data were collected at three sites and were analyzed using the
computer-based Physical Habitat Simulation System (PHABSIM) programs.
The recommended minimum rearing flow for adult and juvenile cutthroat
trout and adult rainbow trout is 200 cfs, as measured at the
Dickensheet gauge, from August 1 to October 31.
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INTRODUCTION
In May 1990, Idaho Department of Water Resources (IDWR) published the
Priest River Basin Component of the Comprehensive State Water Plan
(Plan). The Plan contains a description of the water resources and
economic, cultural, and natural resources in the basin. Additionally,
the Plan describes the existing and planned uses of these resources and
the goals, objectives, and recommendations relative to managing the
water resources of the basin in the public interest.
Under the specific actions and recommendations of the Plan, IDWR was
asked to conduct a study of management alternatives for the Priest Lake
outlet structure (Outlet Dam) to define the optimum combination of
benefits relative to hydropower, lake levels, and river flows. As part
of this study, the Idaho Department of Fish and Game (IDFG) contracted
with IDWR to conduct an assessment of the fish habitat needs in Priest
River downstream from Outlet Dam to the confluence with the Pend
Oreille River. The purpose of the assessment was to recommend a minimum
instream flow for fish habitat needs.

TECHNIQUES USED
During the summer and fall of 1991, study sites were established at
three locations on Priest River between Outlet Dam and McAbee Falls
(Figure 1). Sites were selected to represent the river between Outlet
Dam and the Upper West Branch Priest River; between the Upper West
Branch Priest and East River; and between East River and McAbee Falls.
We did not examine sites farther downstream as the habitat is largely
similar to the latter site and the hand held equipment used was not
suited for sampling the deeper water of the lower reaches.
At each study site, four transects were selected in representative
habitat types (e.g. pools, rifles, runs, etc.). Measurements at each
transect included water velocity and depth, water surface elevations,
total stream and wetted stream width, distance between transects, and
total study site length. Substrate was catagorized into descriptive
classes (e.g. sand, gravel, cobble, etc.). Water velocity, depth, and
stream width were measured to determine discharge and define stream
habitat. Velocity and depth were determined with a Marsh-McBirney flow
meter and standard wading rod.
Stream widths, distance between
tra nsects, and total study site length were measured with a tape
measurer. Water surface elevations were measured relative to a
temporary benchmark and determined with a surveyor's level and stadia
rod.
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Three sets of depth and water velocity measurements were collected over
a range of flows from 150 cfs to 800 cfs and used to establish a
stage-discharge relationship for the model. The relationship was used
to predict hydraulic changes in the stream at simulated discharges of
50 cfs to 1,250 cfs. These changes were related to fish habitat
preference curves based on velocity and depth criteria (Figures 2, 3,
4, and 5) to estimate available habitat over the range of simulated
flows. The preference curves used are based on Raleigh et al. (1984)
and Bovee (1978). Cutthroat and rainbow trout were selected as the
species to model. Cutthroat trout are native to the Priest River
system and are a species of special concern in northern Idaho. Rainbow
trout are stocked in the river to provide a put-and- take fishery.
The computer- based Physical Habitat Simulation System (PHABSIM)
programs was used to model the relationship between discharge and
available fish habitat. These programs are part of the Instream Flow
Incremental Methodology (IFIM) developed by the Instream Flow Group,
U.S. Fish and Wildlife Service, Ft. Collins, Colorado. The reader
should consult Instream Flow papers no. 11 (Milhous et al. 1984) and
no. 26 (Milhous et al. 1989) for a more in-depth discussion of the
methodologies and programs.

RESULTS AND DISCUSSION
Because of difficulties in obtaining sufficient flow data to calibrate
the model for the lower study sites, the results reported are only for
the uppermost study site at the Dickensheet campground.
Total available habitat, based on velocity and depth preferences, for
adult cutthroat trout peaks at a flow of approximately 400 cfs; for
juvenile cutthroat, a flow of nearly 200 cfs provides the maximum
available habitat (Figure 6).
Available habitat for adult rainbow
trout peaks at 4 0 0 cfs. Total available habitat was defined as the
amount of habitat, in square feet per 1,000 linear feet of stream, that
falls within the velocity and depth criteria for the species and life
history stage of interest. Total available habitat as a percentage of
gross stream area is shown in Table 1.
Based on availability of habitat, a flow of 200 cfs, as measured at the
Dickensheet gauge from August 1 to October 31, is the recommended
minimum rearing flow for adult and juvenile cutthroat trout and adult
rainbow trout. At flows below 200 cfs, the amount of available habitat
declines significantly for relatively small reductions in discharge.
Conversely, at flows greater than 200 cfs, the amount of available
habitat increases relatively little with large increases in flow. The
200 cfs recommendation is consistent with an earlier recommendation by
Irizarry (1974).
It has been suggested that trout populations in the lower Priest River
are
limited
by
low
summer
flows
and
associated
high
water
temperatures. It is reiterated that the recommended minimum flow of
200 cfs is based solely on depth and velocity preferences and does not
include an evaluation of water temperature preferences for cutthroat
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Cutthroat Trout
Suitability vs. Depth
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Rainbow Trout
Suitability vs. Velocity
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Table 1. Total available habitat as a percentage of gross area for adult
and juvenile cutthroat trout and adult rainbow trout in the
Priest River below Outlet Dam.

Discharge
(cfs)

50
100
162
200
400
544
600
793
800
1,000
1,250

Gross Area
(1,000 sq. ft.)

101.2
112.3
120.8
123.6
132.6
134.7
135.9
138.0
136.8
139.1
137.8

Available Habitat (% of gross area)
Adult
Juvenile
Adult
Cutthroat
Cutthroat
Rainbow

24.0
31.5
39.6
43.0
46.2
43.2
43.0
31.8
29.7
15.0
4.8
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28.6
42.7
49.4
49.7
40.7
34.3
32.3
20.6
19.3
10.8
3.8

65.5
75.2
81.6
82.8
87.5
81.5
77.3
49.8
45.9
19.9
8.9

and rainbow trout. Irizarry (1974) reported maximum water temperatures
near the Dickensheet campground that routinely exceeded 70 degrees
Fahrenheit
during
July,
August
and
September.
Nelson
(IDFG,
unpublished data, 1991) reported similarly high water temperatures
throughout the lower Priest River drainage (Appendix A). Both rainbow
and cutthroat trout can tolerate temperatures of 70 degrees or above
for short time periods, but their preferred range of temperatures is
the high fifties to low sixties.
The 200 cfs flow recommendation provides a minimum quantity of habitat
based on depth and velocity preferences only. Simply providing higher
flows in the river may not resolve the problem of high water
temperatures.
Water flow through the Outlet Dam is composed of
relatively warm surface water flowing out of Outlet Bay. In 1974,
Irizarry reported temperatures at Outlet Dam often exceeded 65 degrees
Fahrenheit during July and August. Recommending methods for providing
cooler water to the river and evaluating the extent of the benefits of
such an action are beyond the scope of this report.
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APPENDIX A
Water and air temperatures (F°) collected by volunteers
at selected sites along the Priest River between Cutlet Dam
and Blue Creek.
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