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Introduction and Scope

For all life, water is necessary; for many uses it is convenient; and in much
of it's functioning, it is commonplace. But commonplace things are often the
least appreciated and the hardest to understand. Throughout the ages, peoole
have elected or have been compélled to settle in regions where water was
deficient in amount, inferior in quality, or erratic in behavior. Thus man

has long been harnessing the power of falling water and diverting streams for
agricultural and domestic purposes. Until the present century, however, man's
impact on river ecosystems was relatively insignificant. Modern technology has
made it possible to control the largest of rivers and now large dams impounding
huge reservoirs of water are common. Man has progressed to be the grand
manipulator, if not the destroyer, of the lotic ecosystem.

Montana still possess a truly unique natural resource: her productive, free
flowing rivers. But that water is not flowing unnoticed. Irrigational
demands continue to grow. Low flow years illustrate the problems associated
with this inefficient use of water., As communities grow, more water is needed
to meet domestic and municipal uses. And industry wants their's too. In
eastern Montana, coal development wants 2.6 million acre feet of water annually
from the Yellowstone River system alone. This doesn't consider additional
needs dictated by population growth that is sure to accompany the coal develop-
ment,

The sad threat to our resource is simply that without water in the channel, we
can't provide the truly quality fishery we now enjoy. And this is true
whether we are talking of cutthroat in the headwaters or channel catfish in the
lower reaches.

It was the objective of this study to determine reasonably accurate instream
flow values for streams recognized on Montana's 1965 Stream Fisheries
Classification map. By including these instream flow values in Montana's
wvater requirements, we will assure state and national planners that all or at
least most of our water is now being put to use, If only the traditional
uses for which diversion i8s required were considered, it would be difficult
1f not impossible, to give such assurances. By including fishery benefits

as a beneficial use of water, Montsna's truly unique natural resource will
be protected,

Methodology

The key to adequate determination of instream flow recommendations is to
quantify the water flow needs of the organisms involved. The tools and
techniques currently available for determining these values are not well
developed. These techniques range from pure guess work and arbitrary



decisions to dignified and detailed field studies.

Instream flow methodology workshops were attended in Portland, Oregon; Olympia,
Washington; Boise, Idaho; and Laramie, Wyoming to discuss techuiques currently
being used. These workshops provided a meeting ground for an exchange of
information and ideas. The concept of instream values for aquatic life is
relatively new and there is not a defined "handle' to grasp that fits each
situation,

Methodologies currently employed in the West Coast states (Washington and Oregon)
reflect flow depth and velocity requirements of fish for each of the biological
activities of passage, spawning, incubation, and rearing (Thompson, 1972;
Collings, 1972). After these requirements are defined, monthly flows for a
river or reach of river are recommended as the highest flow needed to meet the
biological activity of important species occurring during that period. Some

of the advantages of a detailed field study include: justification for
recommended flows is enhanced; recommended flow regimens gain continuity;

bias inherent in individual judgmeatal interpretations is avoided. The
disadvantages are: the studies are extremely time consuming and expensive
(about 8 months per stream); and the relationship between recommended flows

and fish production is not clearly demonstrated,

The '"Montana Method" of determining instream flow values was devised after
observing stream discharges and associated fishery values. This method is

based on percentages of mean annual flow of record. Observations suggested

that a flow equaling 10% of the mean annual flow was, at best, a short time
survival flow, while a discharge greater than 30% can be described as a
satisfactory fishery flow. Of course, the more water, up to flood stage, the
better the fishery potential. A flow of 100% of the mean annua! flow represents
a good bank full flow, not flood stage. The Montana Method reflects

recommended flow levels required by time periods to sustain at least the

present levels of fish and fishing. Instream flows which will enhance existing
natural conditions sre also identified. The concept is not to insure a
percentile flow for the period defimed, but to identify the flow at which any
storage and/or diversion of the netural flow must cease. When natural flows
fall below the recommended level, they must be allowed to remain in the chananel.
The Montana Method suggests a minimum flow of 30% of the mean annual flow for
the period October-March and a 60% minimum flow for April-Seotember on Class 1
and 2 (blue and red ribbon) streams. Class 3 (yellow ribbon) streams receive 25
and 50%, respectively, while Class 4 (grey) streams receive 20 and 40%, respectively,

The Montana Method offered a simple solution to the problem of assigning instream
flow values to Montana's streams. But when it came to evaluating the various
flow regimens in relation to instream needs of the fish species involved, we were
lost, Fisheries workers on the West Coast concerned with anadromous species

have found that these fish have a rather narrow tolerance to velocity and depth
when selecting & spawning site (Fraser, 1971). Stream studies have revealed that
these parameters are also important to trout, however pertinent information
regarding specific instream needs is rare. Lewis (1969), found that current
velocity and cover accounted for 66% of the warfation in trout numbers between
pools. Hoppe and Finnell (1970) found by examining trout egg survival under
different flow regimens that suitable spawning habitat should have a minimum
velocity of 1,5 fps.



A study was undertaken to evaluate the Montana Method in relation to various
physical parameters (Elser, 1972)., The average velocity of each study section
showed the greatest response to the decreased flow levels. On each stream

the average velocity at the 107 level was less than 1,0 fps, while average
velocities at the 307 flow regimen were between 1.35 and 1,53 fps, which
approximated the minimum velocity necessary for successful salmonid reproduction.
A study conducted on two small trout streams in Wyoming by Wesche (1973) used
the Montana Method as a basis to evaluate instream needs of trout and substantiated
our findings. He found that the greatest rate of decrease for the hydrologic
parameters and brown trout cover occurred in flow reduction from 25% to 12.5% of
the average daily flow (ADF). While an optimum flow was not identified, a
discharge in the 25% ADF range will provide substantially more available trout
habitat than a 12.5% ADF. By using the 25-30% level for an instream value,

the flow range resulting in the greatest rate of habitat decrease is avoided,

Since resources (time, money, and help) were limited, the Montana Method was
selected as the basis for estimating Montana's instream flow needs. A base

flow is readily obtainable since U.S.G.S gaging records are easily transformed
into the desired regimens. Conversely, ungaged streams pose a problem. However,
annual flows can be calculated based on watershed area and average yield.
Estimates of mean monthly and mean annual discharge was obtained from the U.S.G.S.
based on two models. The Riggs Method applies a formula to monthly measurements
and projects the estimates to an annual flow (McMurtrey, U,S.G.S. personal
correspondence). Mean monthly and mean annual flows were also computed from
basin characteristics using methods as outlined by Boner and Buswell (1970).

Field measurements were made during low flow periods to evaluate the instream
recommendations. A two man crew took instantaneous discharge measurements and
colored photographs on streams selected by Regional Fish Managers. This
information was used to evaluate specific instream recommendations. Additional
measurements and photographs were taken by a crew provided by the Montana Water
Resources Board. The Water Board crew measured 152 stations on 134 streams
during the fall of 1971 and the spring of 1972. Several stations were visited
more than once to obtain data at various flow levels, A total of 92 stations

on 72 streams were measured during the summers of 1972 and 1973 by the Department
of Fish and Game crew. Each Fish and Game station was measured at least twice
(at approximately a one month interval) to allow comparison of physical parameters
under different flow conditions. A minimum of two transects were measured at
each station.

Results

This report segment includes instream flow recommendations for streams classified
blue, red and yellow in the Kootenai and Clark Fork of the Columbia River
drainages in Montana, (Figure 1), These recommendations are of sufficient
reliability for planning, representing the first approximation of instream

flows necessary to maintain aquatic life. The instream values must be considered
preliminary in nature and maybe revised on the basis of review and imput by
Regional Fish Managers.

Instream flow values are recommended for eight stream reaches classified 1, 2, and
3, in the Kootenai River Basin (Table 1). From the standpoint of sheer volume

of fishing water, the basin is generously endowed. Sport fish of importance

found in the area are cutthroat trout, rainbow trout, brook trout, Dolly Varden,
lake trout, kokanee, mountain whitefish, and white sturgeon. Streams and lakes

in the Kootanei Basin provide substantial recreational opportunities.
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Figure 1.
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Classified streams of the Kootanei and Clark Fork River Basins.
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Recommendations for instream flows in the Clark Fork River Basin are included

for all Class 1 and 2 streams and those Class 3 streams with historic flow infor-
mation. A total of 28 stream reaches are shown in Table 2. The remaining

Class 3 streams and all Class 4 streams will be included when data requested

from the U,S.G.S. is received, The Clark Fork of the Columbia River Basin is
also well endowed with water and recreational opportunity. In addition to

those sport fish found in the Kootanei, brown trout, arctic grayling and lake
whitefish are found in the Clark Fork Basin, while the white sturgeon is
restricted to the Rootanei Basin.

Discussion

These instream flow values are established to provide managers and planners
baseline information on the quality streams of western Montana. Since the
conditions which result in stream flow are seldom constant from drainage to
drainage or from year to year, we must realize that streams also differ, It
would be dangerous to the resource itself to apply these recommendations to
individual streams without reviewing each situation.

A recent survey indicated that about 500,000 fisherman-days are expended in
western Montana each year (Pacific Northwest River Basins Commission, 1971).
The consensus of opinion of Montana anglers, resident and non-resident, is
that they prefer to fish in our remaining trout streams and rivers. One of
the outstanding attractions of the Kootanei and Clark Fork River Basins is
the opportunity to fish for wild trout amidst scenic surroundings. By
identifying instream values for the 1,220 miles of quality streams included
in this segment, this opportunity may be preserved,

The intensifying demands being placed on Montana's natural resources dictates
that instream flow needs be identified on Montana's remaining quality streams.
These recommendations will be made as additional data is received and reviewed.
Additional evaluation and refinement of current methodologies is also needed.
The fantastic demands being made on the water resources of the lower Yellowstone
River Basin indicate the need for additional research in southeastern Montana

to determine instream needs of the fish of the lower Yellowstone.

Literature Cited

Boner, F.C., and G.W. Buswell. 1970, A proposed streamflow data program for
Montana. U.S. Geol. Survey Open File report: 96 pg.

Collings, M,R, 1972. A methodology for determining instream flow requirements
for fish. Proceedings, Instream Flow Methodology Workshop, Olympia, Wash. ,
Nov. 14-15, 1972: pg 72-86.

Elser, A.A., 1972. A partial evaluation and applicatian of the “Montana Method"
of determining stream flow requirements. Proceedings, Instream Flow
Requirement Workshop. Pacific Northwest River Basin Commigsion; Portland,
Ore., 1972:3-8,

Fraser, J.C., 1971. Regulated discharge and the stream environment. Presented
at the International Symposium on River Ecology and the Impact of Man.
June 20-23, 1971. University of Mass., Amherst, Mass.: 41 pp.



Hoppe, R.A. and L.M, Finnell, 1970, Aquatic studies on Fryingpan River, Colorado-
1969-70. Bureau of Sport Fisheries and Wildlife, Division of River Basin
Studies. Mimeo Report; 12 pp.

Lewis. S.L., 1969. Physical factors influencing fish populations in pools of
a trout stream. Trans. Amer. Fish. Soc., 98(1):14-19,

Pacific Northwest River Basins Commissions., 1971, Comprehensive Framework Study
of Water and Related Lands in the Columbia- North Pacific Region. Pacific
Northwest River Basins Commissions, Vancouver, Wsshington; Appendix XIV,
pp 73-101,

Thompson, K., 1972, Determining stream flows for fish life, Proceedings, Instream
Flow Requirements Workshop. Pacific Northwest River Basin Commission;
Portland, Oregon: pp 31-46

Wesche, T.A., 1973, Parametric determination of minimum stream flow for trout.

Water Resources Series No. 37, Water Resources Research Institute, University
of Wyoming: 1-102,



