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What other programs are available to aid in the restoration of
rivers and streams?

A pilot water leasing program was established by the 1989
legislature to explore the feasibility of leasing existing
consumptive water rights to restore and enhance instream
flows. This water leasing study program needs to be
distinguished from the water reservation process. The water
reservation process will allocate unused water in the Missouri
River Basin and is an opportunity to preserve the status gquo
throughout the basin where fisheries values are significant.
The water leasing program allows the Department to lease
existing consumptive rights and temporarily convert them to
instream flow rights in specific problem areas where the
considerable cost of leasing water is justified.

The River Restoration Act, passed by the 1989 legislature,
provides for the establishment of a fund to be used to restore
damaged streams. The Water Quality Bureau of DHES administers
a program (the 319 program) to address sediment and other
pollution from disperse non-point sources. The Montana
Assoclation of Conservation Districts (MACD) 1is actively
prometing the protection and enhancement of stream-side
vegetative areas through proper riparian management practices.
We cooperate with them on that effort. The Comprehensive
Environmental Response, Compensation, and Liability Act of
1980 (CERCLA) or Superfund program is in the midst of a major
clean-up effort in the headwaters of the Clark Fork River.
The Electric Power Planning and Conservation Act of 1980
provides for the mitigation of damage to fish and wildlife
resulting from development .and operation of hydroelectric
power facilities in the Columbia River basin including Western
Montana.

The reguested instream flows in some cases are for more water
than currently flows instream during the summer months. What
is the rationale for asking for these instream flows?

The instream flows requested are those flows which would give
us good fish populations. In many streams, consumptive water
use has already lowered the natural summer streamflow levels
below that which would sustain optimum numbers of fish. The
requested instream flows are designed not to reflect the
existing streamflow levels, but rather to reflect flow levels
needed to maintain the desired wild fish populations.

An instream flow reservation would indicate at what level
future or junior water users would no longer be akle to divert
water for consumptive use. It does not guarantee water will
always be at that level because an instream flow reservation
cannot reduce existing water rights.
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From our perspective, the primary benefits of the reservation
are two things - first, it should maintain the status quo or
existing streamflow condition and prevent new consumptive
water use from further dewatering or increasing the frequency
of years when streamflows are the stream below a level which
would be detrimental to the existing fisheries. Second, water
availability and streamflows in some areas may change in the
future and actually improve because of water conservation,
improved irrigation methods, changing economic conditions, and
changing land use patterns. The water reservation would be a
mechanism to provide protection for additional water should it
become available in the future.

How will an instream flow reservation be implemented?

Implementation of an instream flow water reservation program
is an evolutionary process. In the Missouri basin, the
priority date of all reservations has been established by the
legislature as July 1, 1985. It is important to note again
that the water reservations in the Missouri basin cannot by
law reduce any senior water right in existence prior to July
1, 1985. Only new (junior) water use permit holders will be

affected. The timing and degree +to which we monitor
individual streams will depend on the extent of that junior
water use. As time passes, streams with more junior users

will be monitored more closely than those with fewer junior
users.

The process the Department will follow in monitoring new
applications for water use permits will be modeled after the
process the Department has followed for its Yellowstone
reservations. The first step is to monitor applications
which will be junior to the reservations if the permit is
granted. The Department will notify each applicant, either
through a letter or the objection process, that an instream
flow reservation exists in the source of supply and that, at
some future time, he or she may be asked to cease water use
because of low water conditions. All junior water use permits
are conditioned to existing rights at the time the permit is
issued. In most cases where the Department has objected based
on its Yellowstone reservations, the permit has been
specifically conditioned to the senior instream flow
reservaticns. In only a few cases the requested permit would
routinely interfere with our Yellowstone reservations, and the
Department has objected and requested the permit be denied.
Generally, when the Department has objected to the issuance of
a permit, other senior consumptive users have alsoc objected.
The Department plans to continue this practice with any
Missouri Basin reservations.

If a drought or low flow year is eminent, the Department will
obtain a current listing of all water users who are junier to

GRAHAM DIRECT -~ 5



the reservations. An initial letter would be sent toc them in
June advising them of flow conditions and informing them that
they might be subject to a "call"' for their junior water. If
flow conditions deteriorate and fall below the reservations,
the Department would send a second letter to junior users that
they must cease their diversions until flows again rise above
the reservations. A stream gauge would be assigned for them
to monitor flow levels, and they would be given phone numbers
of the Department and the closest DNRC Water Rights Field
Office so they can call for up-to~date flow information.

To date, Department has relied on voluntary compliance by
junior users when calling for its water for the Yellowstone

reservations. Eventually a more efficient system may be
necessary, such as use of water commissioners to distribute
water according to priority dates. With regard to the

Missouri basin water reservations, a water commissioner may be
needed to regulate the Jjunior users. Other water users as
well as the Department could benefit from a water
commissioner.

How will any instream flows granted to the Department compete
for water with water rights established prior to July 1, 198857

Any instream flows granted to the Department in this process
will not and cannot compete for available water with historic,
established water rights with priority dates prior to July 1,
1985, the priority date set by statute for Missouri River
basin reservations. This is a clear and direct result of the
prior appropriation doctrine that regulates the priority of
use of available water. This reservation process allocates
only that water available after depletions by consumptive
senior users. Those senior rights with priority dates before
any instream flow reservations are entitled to use their water
right first and cannot be restricted by the later priority,
junior instream flow reservations. The Department clearly
understands this.

Instream flow reservations will restrict new Jjunior
consumptive users, those with priorities after July 1, 1985,
when stream flow is physically not there to meet the instream
flow reservation. Then junior users, but only junior users,
can be restricted until the flows return to the minimum
instream flows of the reservation.

There are only a couple o©of gualifications necessary. For
permits granted after July 1, 1985, but prior to the granting
of the instream reservation, the Board of Natural Resources
and Conservation "may subordinate the reservation to the
permit if it finds that the subordination does not interfere
substantially with the purpose of any reservation.” Section
85-2-331(4), MCA. - The other important gqualification is that
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a senior cannot expand the water consumed or diverted beyond
his or her right by, for example, expanding irrigation to a
new field or by changing the use to a more consumptive one.
In such cases, all other impacted water users, including those
with instream reservations and senior and junior water right
holders, are entitled to take legal or administrative action
to prevent expansions that would derive them of water that
they would otherwise have. Existing water users would
generally have a common interest with the Department in

preventing these expansions.

What value, if any, do minimum instream flows provide for
established, senior water right users?

I believe that minimum instream flows provide a substantial,
practical benefit to senior water right users. Consumptive
users, such as irrigators or municipalities, must first be
able to divert their water from the stream or river. If there
is a base flow provided by minimum instream flows, the water
can be more easily diverted through headgates or other
diversions. On the other hand, if the stream or river is

almost entirely diverted for consumptive uses, then
consumptive users will have a much more difficult time
withdrawing water. Bulldozing dams and channels in the

streambed on an annual basis worsens the problem because the
unstable streambed begins to cut deeper and deeper below the
headgates. The cost and effort to divert the water continues
to go up, as does the damage to the streambed environment.

Dewatering a stream through diversions for consumptive uses
creates inherent conflicts among the users. As new Jjunior
consumptive users start diverting the remaining available
water, downstream senior users who are harmed by new
diversions have to personally take actions to stop the new
junior. This is done either by a direct request or, if this
fails, by more costly legal action usually culminating in the
appointment of a water commissioner.

Thus, where new consumptive users are added to a stream that
already has significant water diverted, the existing
consumptive users can expect greater cost and expense 1in
continuing to get their water. .In contrast, if the available
water or a portion of it is instead reserved for instream
flows, there is no additional burden on the senior consumptive
users. When the Department protects any instream . water
reservations from new junior users, the Department is also
protecting the senior users from the impacts of new Jjunior
diversions in the ways I have described.

Another benefit of instream flows 1s maintaining water
guality. Most beneficial water users require a minimum level
of water gquality. lowered streamflows may affect water
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quality which, in turn, affects established water users.

The water that would satisfy minimum instream flow
reservations applied for by the Department can alsc serve
other purposes such as meeting senior downstream hydropower
claims and even meeting the need of downstream consumptive
users by, in effect, helping transport their water downstream.

If minimum instream fliows are beneficial to other water users
in the ways you have just testified, why were minimum flows
not adopted long ago?

I believe that the answer is in the history of development in
the West and the accompanying uses of our water. Water was
first put to use for mining and agriculture about 130 years
ago. The laws regarding water use were established to protect
one consumptive user's right from anothers. Water was seen
only in terms of such development as mining, irrigation,
municipal and power production. Water for fisheries, wildlife
and water quality was either taken for granted or its value
was not considered in the historic development of water use

laws.

Today the value our society places on instream flows has
increased and it is no longer taken for granted. TInstream
flows are recognized both for their inherent values and for
their growing econcmic importance. If we were starting all
over, it might be logical to allocate minimum instream flows
along with allocatio.s for consumptive uses. However,
historically a different course was followed. Consumptive
rights were allocated first and now we are trying to fit
minimum instream flows in what remains of the allocation
process. This makes accomplishing the goal of providing
adequate stream flows for fish, wildlife and recreation more
difficult. However, we are committed to work within the
present process to assist the Board in making the best, most
reasonable, and workable decisions to protect Iinsteam flow

values.

The development of water for irrigation, mining and many other
consumptive uses has already been largely completed. Water
has been allocated and perfected as water rights for almost
all the irrigation and mining that is practicably possible.
I view the reservation process as an opportunity to balance
all competing, legitimate uses of water to the extent that
this can be accomplished with the 1limited water still
avallable in many streams.

Is that why the Department's reservation seems large compared
to those of the other reservants?

Yes. Qur reservation deoes not look nearly as large when

GRAHAM DIRECT — 8



compared to the natural stream flows. It loocks large because
existing consumptive uses are not «considered in this
allocation process. They have been develcped over the years
and are protected by law.

Will an instream reservation granted to the Department give
the Department standing to object to water claims in the
state-wide adjudication before the Water Court or to new
permit applications and change of use applications by water
right holders in administrative hearings before the Department
of Natural Resources and Conservation?

Instream reservations granted to the Department would add
little, if anything, to the standing that the Department
already has in the Missouri River Basin above Fort Peck Dam.
The Department has analyzed its present standing in the basin
by considering each of the 28 sub-basins as designated by the
Water Court. The Department has pre-1973 water right claims
in 18 of the basins. TFor the remaining basins, 9 of them flow
directly into basins in which the Department has pre-1973
water right claims. In addition, they are again tributary to
basins further downstream within the Missouri River basin
where the Department has pre-1973 water right claims.
Therefore, the Department has standing by virtue of its pre-
1973 water rights claims and their hydrological connection
with every part of the Missouri River basin, except for one
Water Court sub-basin. This exception is Dry Creek, Water
Court sub-basin 40D, that is a tributary directly into Fort
Peck Reservoir.

Based on this standing, the Department has participated fully
in the state-wide adjudication throughout the state, including
the Missouri River basin. The Department's has participated
as an active objector in the Missouri River Basin where the
Water Court has issued temporary preliminary decrees, which
provide the first- opportunity for water right claimants to
object to the claims of others.

These same claims, in themselves, give the Department standing
to object to applications for new permits and to requests for
changes in use, such as a change in polnt of diversion, a
change in place of use or a change in the use of the water.
These requests are considered 1in administrative hearings
before the Department of Natural Resocurces and Conservation.
For these administrative proceedings, instream Elow
reservations would only give the Department additional grounds
for objecting. Those grounds would be when the new permit or
change in use would adversely impact the minimum instream flow
reservation. This is the same right that all water right
holders have for protecting their water rights. On at least
the more highly appropriated streams, new reguests for
consumptive permits or for changes that would consume more
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water will most likely be and are often already being opposed
by other consumptive water users, along with the Department.
The Department's experience with our Yellowstone River
reservations demonstrate that our need to object to the
issuance of a permit or approval of a change to protect our
instream flow reservations is infrequent.

Why is the Department requesting instream flows in the
Missouri River Basin?

The Missouri River and its tributaries are important fishing
and recreational areas used by the people of Montana and the
nation. Approximately one-~half of the fishing pressure which
occurs in the entire state occurs in the Missouri River basin
upstream from Fort Peck Dam. This attests to the popularity
and outstanding quality of the basin's fishery resources.

Recreational use of the Missouri basin's water is important to
the human experience, providing both enjoyment and relief from
day~to-day pressures. The Montana Constitution and statutes
recognize this resource as worthy of protection. The £fish
species that would be protected by instream flow reservations
contribute to the well-being of the people of Montana and
visitors who enjoy the outstanding fishing opportunities
Montana has to offer. In addition, conservation of native
fish species by sustaining this habitat reduces the potential
for the species to become listed as threatened and endangered.

What are the economic values of preserving instream flows?

The Missouri basin's nationally acclaimed sport fisheries
provide a significant bocst to Montana's economy. In 1989,
Montana ranked fifth in the nation in the number of non-
resident fishing licenses sold (USFWS 1990). Trout anglers on
the state's lakes, reservoirs and streams spent, in 1985, an
estimated $99.7 million while pursuing their sport (Duffield,
et al. 1%87). For reference to the work of others, I have
attached a list of literature cited with complete citations.
This list is incorporated as a part of my testimony. About
$50 million of this was spent while fishing the waters of the
Missouri basin.

The travel industry adds millions of dollars to the state's
economy each year and provides jobs for thousands of Montanans
(Stephens 1990 and McCool, et. al. 1991). Without the quality
fishing opportunities provided by the Missouri River basin,
Montana's tourist industry, a major contributor to the state's
economy, would suffer. Angling-related revenues depend on the
maintenance of sufficient flows to protect the abundant fish
resources that characterize Montana. continued flow
depletions will degrade some of the very resources that draw
tourists to Montana.
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Fishing is unquestionably a highly-valued commodity in the
Missouri River basin. Researchers also determine the economic
value people place on trout fishing above what they actually
had to spend to recreate. This wvalue is called the net
economic value and was estimated to be $122 million in 1985
(Duffield, et. al. 1987). Over $61.5 million, or 51% of the
statewide total, was attributed to streams and rivers in the
Missouri basin above Fort Peck Reservoir. Based on a fishing
use of 2.5 million days per year in 1985, the annual value of
Montana's lake and stream fisheries totaled $215 million. In
the same way that the price of farmland is related to the
value of production, the recreational value of Montana's
stream and lake *"fishing assets" is on the order of $5 billion
(Duffield 1988).

The Duffield study cautioned that they did not quantify the
total economic value of streams in Montana. Rather, the study
addressed only the economic benefits attributed to fishing.
In addition to fishing, streams provide many other
recreational benefits =~ floating, camping, picnicking,
swimming, bird watching, sightseeing and hunting are all
popular recreational activities conducted along the Missouri
River and its tributaries. It is apparent the recreational
value of the upper Missouri basin streams would be
significantly higher than the fishing value of $122 million
per year if all other river-based recreational activities were
evaluated.

Hydropower and water quality benefits of instream flows are
also significant.

What are the potential consequences of the Department not
being granted instream reservations in the Missouri basin?

The natural flow of streams in the basin have been
increasingly depleted over the past 130 years. If fisheries,
and, consequently, fishing and other stream based recreation
Opportunities are to be maintained in the future, there must
be some recognition of the value of instream flows and a means
found to maintain those flows. If a means is not provided, we
can expect streamflows to continue to be depleted, increasing
the annual occurrence of critically low flows. Should that
occur, we would find ourselves more often facing the
consequences of years like 1988 when extreme reductions in
streamflows occurred in parts of the basin due to drought
conditions. Increasingly fish populations would not be able
to recover, as has been the case in other chronically
dewatered streams today. The loss in value to the people of
Montana would be significant.
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I, Patrick J. Graham, being first duly sworn, states that the
foregolng testimony is true.

DATED this __ X _ day of L /07« 1991.

T Rl WO

Patrick J. Grah Ja

- 4 A
Subscribed and sworn to before me this £ ‘/day of (L7
1991.

, . oy et
(NOTARY SEAL) ,f(;zﬁfﬁ S
Notdry Public for the
State of Montana
Residing at Al civecs  Aokiadi oo
My Commission Expires /@m VA -
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PRE~-FILED DIRECT TESTIMONY OF
LITER E. SPENCE
ON BEHALF OF THE
MONTANA DEPARTMENT OF FISH, WILDLIFE AND PARKS (MDFWP}

Please state your name and business address.
Liter E. Spence, MDFWP, 1420 E. 6th Avenue, Helena, MT 59562Q.
By whom are you employed, and in what capacity?

I am employed by the Montana Department of Fish, Wildlife and
Parks. My position is Water Resources Supervisor in the
Fisheries Division. My primary responsibility is to implement
the Department’s instream flow program, which includes
obtaining and protecting instream flow reservations and other
instream flow water rights.

What is your educational and employment experience that is
pertinent to this testimony?

I have a Bachelor of Science Degree in Zoology and Chemistry
from the University of Idaho and a Master of Science Degree in
Wildlife Conservation and Management from the University of
Wyoming. After graduating from the University of Wyoming, T
worked for two years for the U.S. Fish and Wildlife Service's
Missouri River Basin studies office in Billings, Montana.
Following that, I became employed by the then Montana Fish and
Game Department as a fisheries field biologist in Missoula,
Montana. I have worked approximately 19 years for the Montana
Department of Fish, Wildlife and Parks. During that period,
I have served two different times as Water Resources
Supervisor for a total of about 9 years.

I have had additional education and training through several
special schools, workshops and symposia concerning streams,
stream processes and instream flows for aquatic life. I have
authored numerous fisheries reports and popular articles
concerned with my professional field. These are stated more
explicitly in the attached biography which is incorporated
herein. '

I am a member of the American Fisheries Society and the
Montana Chapter of the American Fisheries Society. I was
certified as a Fisheries Scientist by the American Fisheries
Society in 1870.

Between 1978 and 1986 I had a break in employment with the
Department while I was in private business.

I had previous experience with the water reservation process
in Montana while serving as Water Resources Superviscr in the
mid-1970s. I was primarily responsible for coordinating the
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assembly of the Department’s instream flow reservation
application in the Yellowstone River Basin submitted in
November 1976. Instream reservations were granted in the
Yellowstone Basin by the Board of Natural Resources and
Conservation in December, 1978.

What are your responsibilities in your present position?

I am responsible for most of the activities which involve
obtaining and maintaining the quantity of water in streams.
Such activities include monitoring and protecting instream
flows obtained prior to 1973 (Murphy Rights), obtaining and
protecting instream flow reservations and monitoring new water
use permits which could affect those instream water rights.

What is the purpose of your testimony in this proceeding?

My testimony relates to the content of the application for
reservations of water in the Missouri River Basin above Fort
Peck Dam submitted by the Department in June 1989. My
testimony will relate to the various portions of the three-
volume application and the persons responsible for completing
or assisting in completing those portions. I will also
provide testimony concerning the impacts of our reservation
requests on other water use activities, both existing and
future.

Has any additional information become available since the
Department®'s application was submitted that will be the
subject of testimony in this proceeding?

Yes, some information such as fish population and angler use
data, and recreation economics data has become available and
will be the subject of the testimony of the individuals
knowledgeable about the data.

What was your role 1in the preparation of the Department's
application?

My primary role was coordinating the preparation of the
application, which includes three volumes. Part of this
responsibility included coordination of the wvarious
individuals who participated in the development of data used
to prepare the application. I was responsible for ensuring
that the contents of the application met the requirements of
the ARM rules for water reservations and that sufficient
information was provided in the application to justify the
instream flow regquests for each of the streams. I also
contributed information to certain sections of Volume 1 of the

application.
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Were other individuals responsible for preparing portions of
the application?

Yes. In addition to DFWP personnel, persons outside of the
Department were contracted with to provide information for the
Public Interest section of the application. These individuals
were Dr. John Duffield, Ken Xnudson, Dr. Joe Elliott and
Charles Parrett. Dr. Duffield will testify to the economic
values associated with instream flows and recreation. Ken
Knudson and Dr. Elliott will testify to selected portions of
the Public Interest section of the application. Charles
Parrett, U.S. Geological Survey hydrologist, provided the
Department with water availability information on each of the
streams in the application as required under the ARM rules for
Determination of the Amounts of the Reservatiocns. This
information is contained in Appendix A of the application.

Will anyone else be testifying in support of the application?

Yes. Fred Nelson will testify to all of the information in
Volume 2 which he prepared through the use of existing reports
and data, discussions with individual Department field
biologists, and personal experience. He will also testify as
to the methods used in deriving instream flow requests as
explained in Volume 1 beginning on page 1-11.

In 'addition, the following DFWP Ltiologists will provide
testimony on the individual streams and lakes in Volume 3 as
follows:

Bill Gardner - Beaver Creek (Big Spring Creek), Belt Creek
reaches 1 and 2, Big Otter Creek, Cottonwood Creek (Big Spring
Creek), Cow Creek, Dry Fork Belt Creek, East Fork Big Spring
Creek, Highwood Creek, Judith River reaches 1 and 2, Logging
Creek, Lost Fork Judith River, Marias River reaches 1, 2 and
3, Middle Fork Judith River, Pilgrim Creek, Shonkin Creek,
South Fork Judith River, Sun River reaches 1 and 2,
Tillinghast Creek, and Yogo Creek.

Mike Poore - Big Spring Creek reaches 1 and 2, Warm Spring
Creek, Collar Gulch.

Ken Frazer - Alabaugh Creek, Big Dry Creek, Checkerboard
Creek, Cottonwood Creek (Musselshell River), Little Dry Creek,
Little Prickly Pear Creek reaches 1 and 2, Lyons Creek, North
Fork Musselshell River reaches 1 and 2, Prickly Pear Creek
reaches 1 and 2, South Fork Musselshell River, Spring Creek
(Musselshell River), Stickney Creek, Wegner Creek, and Wolf
Creek.

Steve Leathe - Big Birch Creek, Dearborn River, Eagle Creek,

Flat Creek, Hound Creek, Middle Fork Dearborn River, Newlan
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Creek, North Fork Deep Creek (Smith River), North Fork Smith
River, Rock Creek (Smith River), Sheep Creek (Missouri River),
Sheep Creek (Smith River), South Fork Dearborn River, South
Fork Smith River, Tenderfoot Creek.

Al Wipperman - Smith River reaches 1, 2 and 3 and Bean Lake.
Wade Fredenberg - American Fork Creek, Big Elk Creek, Careless

Creek, Flat Willow Creek, Musselshell River reaches 1, 2 and
3, Swimming Woman Creek.

Bill Hill =~ Badger Creek, Birch Creek, Cut Bank Creek, Deep
Creek (Teton River), DuPuyer Creek, Elk Creek, Ford Creek,
McDonald Creek, North Badger Creek, North Fork Deep Creek
(Teton River), North Fork DuPuyer Creek, North Fork Willow
Creek, South Badger Creek, South Fork Deep Creek (Teton
River), South Fork DuPuyer Creek, South Fork Two Medicine
River, Spring Creek (Teton River), Teton River, and Willow
Creek (Sun River).

Mark Lere - Beaver Creek (Missouri River), Silver Creek, Trout
Creek, Canyon Creek, Cottonwood Creek {(Missouri River), Seven
Mile Creek, McGuire Creek, Spokane Creek, Ten Mile Creek,
Virginia Creek and Willow Creek (Missouri River).

Ron _Spoon - Missouri River reach 2.

Rod Berg - Missouri River reaches 3, 4, 5 and 6.

Dan Hook - Missouri River reaches 3, 4, 5 and 6 (Goose nesting
only).

Gary Olson - Antelope Butte Swamp.

A complete listing of all the stream reaches contained in the
reservation application and their flow requests 1s shown in
Appendix A of this testimony. Vicinity maps locating each of
the streams where flow requests have been made will be
provided in the testimony of each of the above individuals.

Why is the Department requesting instream flow reservations in
the Missouri River Basin?

As an agency charged with management of the state's fish and
wildlife resources, DFWP has a two-fold responsibility: (1)
to protect and enhance the abundant and diverse fish, wildlife
and recreational resources, and (2) teo provide optimum
opportunities for diverse outdoor recreation that are
commensurate with resource preservation.

Fish and wildlife populations and their habkitats are
inseparable. Therefore, preservation cof fish and wildlife
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populations is necessarily dependent upon preservation of
their habitats. The habitat components for streams are: (1)
the physical streambed and bank; (2) the guality of the water;
and (3} the quantity of the water. Physical habitat
characteristics and water quality of streams are protected
under existing statutes, i.e., Stream Protection Act (87-5-501
through 509, MCA), the Natural Streambed and Land Preservation
Act of 1975 (75-7-101 et. seq., MCA), and Water Pollution
Control Act of Montana, Title 75, Chapter 5, MCA. The water
quantity component of fish habitat can only be protected
through the 1973 Water Use Act (85-2-316, MCA), which allows
state agencies to reserve waters for existing or future
beneficial uses or to maintain a minimum flow, level or
guality of water. A water reservation obtained under this
statute would serve to protect a vital component of the many
stream fishery habitats in the Missouri River Basin. With the
exception of the recently enacted water leasing statute (85-2-
436-437, MCA) which allows DFWP the opportunity to improve
instream flows through the leasing of existing diversionary
water rights, the water reservation process is the only means
available to preserve instream flows for the protection of
fish, wildlife and recreation. -

Fish inhabiting a stream occupy specific habitats which are
comprised of many components, including a preferred range of
water velocities and depths. Quantity and quality of this
physical habitat is influenced by the magnitude of the flows.
Through its impact on fish habitat, flow 1is believed to
primarily regulate fish abundance. Simply stated, following
long-term periods of low flows, fish numbers tend to decrease
in response to the shrinking habitat. Conversely, long-term
periods of higher flows allow for the expansion of the
population. Sufficient instream flows are essential for
maintaining viable game fish populations at 1levels of
abundance that are commensurate with the stream's bioclogical
capabilities and that satisfy the expectations of the angling
majority by providing them with a high gquality fishing
experience.

Streamflows also affect spawning and juvenile rearing areas of
stream gamefish. Stream riffles and side channels are
typically the prime sites chosen for spawning and the rearing
of young. These sites are also the stream habitats that are
most sensitive to flow reductions. Conseguently, the
production of the young recruits that are needed to sustain
stream fisheries is strongly tied to the magnitude of the
flows.

All aquatic organisms depend on some lower form of plant or
animal for food. These lower forms also have specific water
requirements necessary to sustain their growth and
reproduction. Reduction 1in availability of these lower
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aguatic organisms ultimately reduces the abundance of those
organisms which feed upon them. The primary food of Montana
stream-dwelling gamefish is aquatic invertebrates which have
their greatest production in stream riffles. Riffles are
highly sensitive to flow reductions. The health and well
being of the game fish populations and, in turn, the quality
of the angling experience depend on the maintenance of
sufficient riffle habitat to protect the fishes food base.

Reduced streamflows during normal low flow periods affect the
quality of water that is necessary to sustain aquatic
organisms. Possible consequences of lowered streamflows are
higher water temperatures, increased amounts of dissclved
solids, increased nutrient concentrations and lower dissolved
oxygen levels, all of which are potentially harmful to aquatic
life. Instream flow reservations are needed to prevent the
further deterioration of water gquality during 1low flow
periods. Also, should existing pollution problems be
corrected on those streams where poor water gquality is
presently limiting fish abundance, a reservation will help
ensure that sufficient flow is available in the future to
allow populations to expand and reach the stream's biological
potential.

Will the requested instream flow reservations improve fishery
conditions in the Missouri River Basin and its tributary
streams?

The reservations themselves cannot make any new water
available for instream flows. The reservations will only
maintain the status quo of flow conditions in the Missouri
basin streams but will also provide a baseline and a priority
date for any water that may become available in the future for
use as instream flows.

What methods were used by DFWP to recommend the requested
instream flows?

The Wetted Perimeter Inflection Point Method was the primary
instream flow method used. Four other methods were also used
where the Wetted Perimeter Inflection Point Method could not
be used or was not appropriate. These methods are described
beginning on page 1-11 of Volume 1 of the application and will
be addressed in the testimony of Fred Nelson.

Will the requested instream reservations adversely affect
existing water uses?

No.

Why do you say that?

&
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The priority date of all instream flow reservations, if they
are granted, will be July 1, 1985. Therefore, under Montana
water law, all water rights with a priority date before July
1, 1985 cannot be interfered with by the instream
reservations. These senior water right holders may use their
rights even when the flow in the river or stream is less than
the instream flow reservations.,

What about individuals who wish to change their existing water
rights for one reason or another?

Granting the reservations could allow the Department to become
involved in any proceedings for a change in an existing right,
such as changing a point of dlver51on, a place of use or the
purpose of use. Priority date is not a factor in changes in
approprlatlon rights. 1If a person believes that a proposed
change in another person's existing right will adversely
affect his own water rights, he or she may object to the
change. If the reservations are granted, the Department would
have the same right as other water right holders to object to
that change if the changed use will adversely affect the
instream flow reservation.

The Department has had instream reservations in the
Yellowstone Basin since December 1978. Has the Department
objected to new water use permits and changes in that basin?

Yes. However, our objections have been infrequent. As of
October 2, 1991, the DNRC had issued 1,014 new Wwater use
permits and 499 changes in appropriation rights in the
Yellowstone basin since December 15, 1978. (DNRC water rights
computer printout dated October 2, 1991. During that same
period, DFWP objected to 83 new permlts and to only two
changes in existing rights. However, in most cases, we did not
request that any of the new permits be denied or even changed.
We 51mply requested they be specifically conditioned to
recognize the Department's senior instream flow rights.

Will the granting of instream reservations in the Missouri
basin alter the standing of the Department in the current
adjudication proceedings?

The Department has been an active participant in the
adjudication process since its beginning. We already have
standing to object to temporary preliminary decrees and
preliminary decrees because we have our own existing
dlver51onary water rights as well as some pre-1973 instream
flow rights in many basins. We do not believe the granting of
water reservations will alter what we are already doing in
that process. Based on MDFWP and water court records of the
85 basins involved in the statewide adjudication process, the
Department has some kind of pre~1973 water right claim in 49
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of those individual basins. There are 28 individual basins in
the Missouri Basin above Fort Peck Dam. The Department has
pre-1973 water right claims in 18 of those basins. Further,
nine of the 10 basins in which the Department does not have
pre~1973 water right claims flow into basins where we have
such claims. Thus, the Department already claims standing in
every basin except one (Dry Creek, Basin 40D) within the
boundaries of this reservation request.

Would granting reservations provide the Department with any
additional standing to participate in the issuance of new
water use permits?

The Department of Natural Rescurces and Conservation has
consistently denied our objections to new permit applications
made on the basis of impacts to stream flows and the fishery
resources where we did not have some type of instream flow
water right such as our pre-~1973 instream rights (Murphy
Rights) or water reservations like those in the Yellowstone
Basin. Granting instream reservations in the Missouri River
Basin would allow the Department to fully participate in the
water use permitting process administered by DNRC where there
are adverse Iimpacts to the fisheries protected by the
reservations.

Does the Department's application fairly represent the
instream flow needs of streams in the Missouri River Basin?

Yes, it does. The application requests instream flow
reservations on 249 streams (281 stream reaches) 1in the
Missouri basin above Fort Peck Dam. The flows requested for
each of the streams or stream reaches are specific to that
stream reach and essential to maintaining the existing aquatic
environment of that reach. There is a wide range of flows
requested, varying from a few cubic feet per second (cfs) in
small tributary streams to higher flow quantities requested in
the lowermost reaches of the Missouri River mainstem.

Flow quantities requested in this application reflect the size
and character of the existing stream channel of the stream
reach specified as well as the existing fish and wildlife
found there. The quantity of water requested in one stream
reach is not necessarily adequate for another reach of the
same stream. The quantity of water needed to sustain existing
aquatic 1life 1in a stream reach must be independently
determined. This has been done in the preparation of this
application. At the same time, it must be kept in mind that
retention of streamflows in one reach serves to provide flows
te those reaches 1lying downstream, subject, however, to
downstream diversions. For this reason, the water quantities
requested in all the individual stream reaches should not be
added together to determine the total gquantity of water
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requested for the entire river basin. For example, the 4.8
million acre-feet of water requested in the reach of the
Missouri River between the Judith River and Fort Peck
Reservoir is not the sum of the quantities of water reguested
in individual wupstream reaches. Rather, this quantity
represents the amount of water needed to sustain existing
aquatic life within that specific reach of the river.

Does the instream flow request for a particular stream mean
that the Department expects that flow to be maintained
throughout the period of time requested?

No. The Department is quite aware that, because of prior
appropriations or natural flow conditions, water in many
streams will not always be available in the gquantities we have

requested. Under the "first in time, first in right"
principle, the priority date of a water right is the key to
the use of the water. The earlier the priority date, the

greater the chance a person can use water at any given time.
However, under this system, the right to use the water does
not guarantee that the water will actually be there to use.
Instream reservations would be granted under the same
conditions. They would not guarantee the Department any use
of water for instream flows if water was not physically
available, but they would allow its use for this purpose when
water 1ig available. The lateness of our priority date
compared to those of pricor appropriators would not allow us to
interfere with the majority of water uses on most streams.
The only water uses which the instream flows could restrict
would be those junior uses which have priority dates after
July 1, 13585.

Does this have anything to do with the "reach concept”
discussed in the Management Plan section of your application?

Yes. The reach concept, as explained in the Management Plan
is simply a term used to indicate how the Department would
monitor and protect instream flows that may be granted.
Except for some of the larger, longer rivers, most instream
flow recommendations, particularly on tributaries, were
derived at a site near the stream's mouth, with the designated
reach extending from the mouth to the headwaters. A
designated "reach" merely serves to identify a stretch of
stream where junior water users would be subject to the
instream reservation which was derived at, and will be
monitored at, a site near the lower end of the stream reach.
The reach, as we define it, does not represent a stream
segment that has the same flow regime and instream flow
regquirement throughout its length. It is simply a means to
identify the upper and lower boundaries of a stream within
which junior water users would be contacted by DFWP if we
wished to make a "call® for the water when the flow at the
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downstream monitoring site drops below the instream flow
reservation.

Is water available in all the streams requested in the
Department's application to meet the instream flow requests?

First of all, I should say that the Department's requests are
not based, for the most part, on the availability of water to
meet those requests. The requests are, instead, based on
biological needs of the fish.

Secondly, the amount of water that Mother Nature provides in
most streams varies from year to yvear and in some years there
is more water available than in other years. There are also
different amounts of water available each month during the
year. So, unless a stream is completely dry all year, there
are some streamflows available at certain times. Our reguests
simply ask that a portion of this remaining flow be allowed to
remain instream for fish and wildlife purposes. As previously
mentioned, reservations would only protect existing flow
conditions up to the amount of the instream flows granted.
The existing condition begins when the reservation's priority
date is established, which is July 1, 1985. All we are doing,
therefore, is protecting flows from any junior water users who
may be issued permits after that date. Senior water users are
not affected and the reservations cannot contreol natural flow
levels which may occur below the granted reservation amounts.
Therefore, the only control we have over streamflows is the
ability to restrict junior water users when the flow levels
reach the requested amounts. The requested flows simply
establish a trigger flow where this could occur.

What is the effect of the 50% of average annual flow
limitation (85-2-316(6) MCA) on the instream flows requested
in the Department's reservation application.

The statute limits the amount of instream flow which the Board
of Natural Resources and Conservation (Board) can grant to no
more than 50% of the average annual flow on gauged streams.
This limitation in many cases can result in the granting of an
instream flow that is too low, thus potentially damaging the

existing fishery and impacting future recreational
opportunities. There are five conditions where the 50%
limitation, when applied to gauged streams, can be too
restrictive from a biological perspective. These are

discussed in Volume I, pages 1-25 through the top of page 1~
29. There are a total of 36 stream reaches in the application
where the instream flow reservation request exceeds 50% of the
average annual flow. Information on these 36 gauged stream
reaches where this has occurred are contained in Velume I,
Table 1-2 beginning on page 1-30.
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Since the Department believes the flow levels requested for
each stream in this application are the flows reguired tc
maintain the fisheries resource at a desired level, any flows
granted that are less than requested levels will have some
detrimental impacts on the resource. Therefore, to minimize
the impacts of the 50% limitation, it is recommended that any
reductions in the requested flows that may be made by the
Board as a result of this law, be made during the high flow
period of the year. This is preferable to making those
reductions during the irrigation season months when flows are
often already too low. As a guideline, any reductions should
be made during the period from May 15 to July 1. Also, we
believe the average annual flow can be interpreted by volume
(acre feet) as well as by flow rate (cfs) and downward
adjustments may be more effectively made on an acre feet
basis. For example, all of the reduction could be made durlng
one month simply by reducing the total acre feet requested in
that month by the amount which is greater than 50% of the
average annual flow. The reduced volume granted can then be
converted to a flow rate in cfs.

Many of the stream reaches contained in the Department's
reservation application refer to fish 'species of special
concern" that should be provided protecticn through the
granting of instream flows. What is a species of special
concern?

Species of special concern which occur in the Missouri basin
streams referred to in the Department's application and in the
testimony of its witnesses include the following fish species:

Westslope cutthroat trout

Arctic grayling

Pallid sturgeon

Sturgeon chub

Paddlefish

Northern redbelly dace x finescale dace hybrid
Sickelfin chub

This is a DFWP and American Fisheries Society designation that
reflects the limited numbers of these fish present in the
state, their limited distribution, or the limited amount of
preferred habitat still available to them. These fish have
been eliminated or severely reduced in numbers over much of
their former range. Some of the species, particularly the
Arctic grayling and the westslope cutthroat trout depend on
relatively prlstlne habitat and a low level of competltlon
from non-native fishes for their survival. The pallid
sturgeon occurs as only a relict population containing very
few numbers in Montana and has recently been listed as a
federal endangered species. A list and discussion of these
species of special concern compiled by George Holton can be

@
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found in Montana OQutdoors, Vel. 17(2), March/April, 1586.

Some of the DFWP testimony refers to "Blue Ribbon" streams
which should be protected by instream flow reservations. What
is a Blue Ribbon stream?

The idea of Blue Ribbon streams originated in the late 19%50°'s
due to the efforts of biologists from DFWP, the U.S. Fish and
Wildlife Service and Montana State University. A Stream
Classification Committee from these agencies produced the
first Stream Classification Map in 1559. Streams were placed
in four classes ranging from those with national as well as
statewide value (Class 1) to streams of restricted local value
such as counties (Class 4). Streams were classified on the
basis of availability (degree of access) aesthetics (natural
beauty, clear water, etc.), use (angler use) and productivity
(the ability to produce fish). Streams receiving a Class 1
rating were colored blue on the map and became known as "Blue
Ribbon" streams. In the Missouri basin, portions of the Big
Hole, Madison, Gallatin and Missouri rivers were classified as
Blue Ribbon. The map was produced as a means to overcome one
of the major obstacles to preserving Montana's fishing streams
-- lack of a satisfactory method to measure their economic and
social value. Unlike most other water uses, recreational
fishing at that time did not lend itself to conventional means
of value measurement and was often undersold at the bargaining
table during resource planning. The stream classification
system was a first attempt to overcome this obstacle. In
1965, the original map was updated using the same criteria but
with additional information that increased the number of miles
of classified streams. In the Missouri basin, a short section
of the Missouri River between Hauser Dam and Holter Reservoir
was upgraded from Class II (Red Ribbon) to Class 1 (Blue
Ribbon).

The third and latest update of the map was completed in 1980.
However, a broadened set of criteria was used to classify the
streams, including wild and scenic river status and threatened
and endangered species. The Class 1 Blue Ribbon streams
designated on the 1%65 map remained Class 1 on the 1980 map
and in some cases additional reaches of those streams were
added to Class I (Missouri River between Canyon Ferry Dam and
Hauser Lake and the upper Big Hole River.

Since 1%80, a computerized data base of streams and their
resource values has evolved into the Montana Rivers
Information System. Each stream is rated on a number of
resource and other values and those streams which receive the
highest values are rated as Class I streams. All the original
Class 1 Blue Ribbon streams in the Missouri basin are still
included in the Class I category and the term "Blue Ribbon" is
still used today to designate those original Class 1 streams
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which continue to have the highest fishery and recreational
values.

Do you have any further testimony?

Yes. First, the Department has requested instream flows on
249 streams (281 stream reaches) in the Missouri River Basin.
The Department maintains a list of streams in the State that
have some type of existing fishery or the potential for a
fishery. 1In the Missouri River Basin above Fort Peck Dam, the
list contains 2,739 streams (2,765 stream reaches). Although
the streams requested in the Department's application are
those with the more significant fishery values, the number of
streams requested in the application is only nine percent (9%)
of the total number of streams in the Missouri River Basin
above Fort Peck Dam that have some fishery value. It is
apparent the Department has not blanketed the Missouri basin
with instream flow requests. By selecting only streams with
the most significant fisheries values, there remains some
flexibility for future water uses while protecting the status
quo of the most valuable fisheries in the basin.

Secondly, according to the draft EIS prepared by DNRC on the
Missouri Basin reservations, there are no competing
consumptive reservation requests for 233 stream reaches of the
281 reaches shown in our application and, therefore, there is
no direct competition for water on those streams in the
reservation proceedings. (See DEIS Table K-3 attached as
Appendix B.) We have requested flows on most of the streams
also during the non-irrigation season when there is little
demand for consumptive irrigation water use.

Third, for about 130 years, many streams in Montana have
gradually become dewatered due to the gradually increasing use
of those waters for consumptive uses, primarily irrigation.
During the 1988 drought, we saw what could be a future
instream flow scenario if existing instream flows are not
protected. We observed first-hand the effects of reduced
streamflows on stream fisheries during the irrigation season.
In 1988, an extremely low winter snowpack coupled with the
existing levels of water use combined to produce streamflows
that were at or near record lows in most streams in the state,
causing critical conditions for stream fisheries. Some of the
more serious conditions in the Missouri basin occurred as
follows:

- Jefferson River. The entire 84 miles of stream had no flow
for all practical purposes for a stream this size.

- Red Rock River. 35 miles severely dewatered, dry in some
sections.
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1991.

- Big Hole River. Practically dry at Wisdom and at the mouth.
Near record low flows occurred at Melrose. The stream was not
floatable most of the summer. (See Exhibit 3)

- Smith River. Unfloatable by July 4, about 2-3 weeks earlier
than normal. Lowest flows on record (20 cfs) were measured at
the USGS gage near Fort Logan.

-~ Missouri River above Canyon Ferry Reservoir. Set record low
streamflow as measured at the USGS gauge at Toston.

-~ Fish kills occurred in Madison, Jefferson, Red Rock and
Smith rivers due to low flows and warm water temperatures.

Continued appropriation of water for consumptive use will
increase the frequency of such low flow events causing future
"droughts" even in good water years. Instream reservations
would help prevent such occurrences from becoming more
frequent than they are today.

Lastly, in my professional opinion, state of the art
procedures were used to compile the instream flow requests in
this application. The state of the art provides no single
methodology that should be used in the determination of
instream flows for the protection of agquatic resources. The
testimony of Fred Nelson describes the methods used and the
circumstances where they were used. Further, it 1is my
professional opinion that the flows requested are necessary to
provide for the long-term perpetuation of the most significant
and valuable fish and wildlife populations utilizing the
waters of the Missouri basin.

Liter Spence, being first duly sworn, states that the
foregoing testimony is true.

T
o Y
DATED this 3!~ day of October, 1991.

Lo & Soe

Liter E. Spence

Subscribed and sworn tc before me this E/Jf day of October,

. B
A Q’é‘”m 77
Notary Public for the State of
Montana
Residing at Helena, Mcntana o
My commission expires 3”%5;/¢'£V§%/
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Fish & Game, Helena, MT 59601.

SPENCE = BIRECT - 18



Spence, Liter. 1987. Clark Fork R, ~ Prescription for
Renewal? Montana Outdoors, Vol. 18(6) Nov./Dec. Mont. Dept. Fish,
Wildlife and Parks, Helena, MT 59620. pg. 2.

Spence, Liter. 1990. Instream Flow on the Mighty Mo. Montana
outdoors. Vel 21(4), July/Aug. Mont. Dept. Fish, Wildlife and
Parks, Helena, MT 59620. pg. 2.

testimon.ls/mp

SPENCE -~ DIRECT - 19
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HEADWATERS SUBBASIN
BiG HOLE RIVER DARAINAGE

from DEIS, Table 3-2, Page 23

DATES AMOUNT REQUESTED
STREAM REACH DESCRIPTION REQUESTED {cis) {afyr}
' American Creek Headwaters io mouth Jan 1 - Dec 31 2.8 2,027
Bear Creek Headwaters to mauih Jan t - Dec 31 2.8 2,027
Big Hole River #1 Warm Springs Creek to Pintlar Creek Jan 1 - Dec 31 160 115,835
§ Big Hole River #2 Pintiar Creek !o the old Divide Dam Jan 1 - Dec 31 800 579,173
Big Hole RAiver #3 Oid Divide Dam to mouth Jan 1 -Dec 31 650 470,578
Big Lake Creek Twin Lakes outlet to mouth Jan 1 - Dec 31 4.7 3,403
Birch Creek Mula Creek (o mouth Jan 1 - Dec 31 10 7.240
Bryant Creek Headwaters to mouth Jan 1 - Dec 31 1.4 1,014
California Creek Headwaters to mouth Jan 1 - Dec 31 14 10,1386
Camp Creek Headwaters fo mouth Jan 1 - Dec 31 5 3,620
¥ Canyon Creaek Canyon Lake to mouth Jan 1 - Dec 31 5 3,620
Corrai Creek Headwaters to mouth Jan 1 - Dec 31 1 724
Deep Creek Sevenmile and Tenmile to mouth Jan t - Dec 31 18 13,031
Delanoc Craek Headwaters o mouth Jan 7 - Dec 31 0.3 217
|| Divide Creek MNorth and East farks to mouth Jan 1 - Dec 31 3 2,172
Fishtrap Creek Wast and Middle forks to mouth Jan 1 - Dec 31 10 7,240
Francis Creek Sand Creek to mouth Jan 1 - Dec 31 4 2,896
Franch Creek Headwaters to mouth Jan 1 - Dec 31 6 4,344
. Governor Craek Headwaters to mouth Jan 1 - Dec 31 4 2,896
i Jacobsan Creek Tahepia Lake to mouth Jan 1 - Dec 31 14 10,138
Jerry Craek Headwaters {o mouth Jan 1 - Dec 31 7 5,068
Johnson Creek Schuliz Creek to Forest Service boundary Jan 1 - Dec 31 13 9,412
Joseph Cresk Anderson Creek 1o mouth Jan 1 - Dec 31 5 3,620
LaMarche Creek Wast and Middie jorks o mouth Jan 1 - Dec 31 i1 7,964
Miner Creek Upper Miner Lakes to mouth Jan 1 - Dec 31 g 6,516
Moosa Creek Headwaters to mouth Jan 1 - Dec 31 9 £,516
i Mussigbrod Creek Hall Roaring Creek to Forast Service boundary Jan t - Dec 31 10 7.240
' NF Big Hole River Ruby and Trafl creeks 1o mouth Jan 1 - Dec 31 30 21,719
} Oregon Creek Headwaters to mouth Jan 1 - Dec 31 0.3 217
Pattangall Creek Sand Lake 10 mouth Jan 1 - Dec 31 12 8,688
Pingiar Craek Oreamnos Lake to mouth Jan § - Dec 31 10 7,240
Rock Creek Beaverhead Mational Forest boundary to mouth Jan 1 - Dec 31 5 3,620
RAuby Creek Pioneer and WF Ruby creeks to mouth Jan 1 - Dec 31 4 2,896
Sevanmile Creek Headwaters to mouth Jan 1 - Dec 31 1.8 1,303
Seymour Creek Upper Seymour Lake to mouth Jan 1 - Dec 31 13 9,412
Sixmile Creek Headwaters to mouth Jan 1 - Dec 31 1.6 1,158
SF Big Hole River Skinner Lake 1o mouth Jan 1 - Dec 31 22 15,927
Steel Creek Headwaters to mouth Jan 1 - Dec 31 6 4,344
Suilivan Craek Headwaters to mouth Jan t - Dec 31 4 2,896
Swamp Creek Yank Swamgp ta mouth Jan 1 - Dec 31 B 5,792
| Tenmile Creek Tenmita Lakes {o mouth Jan 1 - Dec 31 3.8 2,751
Trail Creek Headwatars to mouth Jan 1 - Dec 31 14 10,136
Trapper Cregk Trapper Lake to mouth Jan 1 - Dec 31 3.2 2,317
Tweivamile Craek Headwaters io mouth Jan 1 - Dec 31 1.2 869
Warm Springs Creek Waest and East forks to mouth Jan 1 - Dec 31 20 14,479
Willow Creek Tendoy Lake io mouth Jan 1 - Dec 31 16 11,883
} wise River Mono and Jacohson creaks to mouth Jan 1- Dec 31 35 25,339
Wyman Creek Headwaiers 1o mouth Jan 1 - Dec 31 7 5,068
GALLATIN RIVER DRAINAGE
DATES AMCUNT REQUESTED
STREAM REACH DESCRIPTION REQUESTED {cls} (affyr}
Baker Creek Heeb Lane Bridge to mouth Jan 1. Dec 31 14 10,136
Ben Hart Creek Headwaters to mouth Jan 1 - Dec 31 29 20,995
Big Bear Creek Headwaters to mouth Jan 1 - Dec 31 2 1,448
Bridger Creek Headwaters to mouth Jan 1 - Dec 31 36.6 26,497
Cache Creek Headwaters 1o mouth Jan 1 - De¢ 31 2.6 1,882
EF Hyalite Creek Heather Lake 1 Hyalite Reservoir Jan 1 - Dec 31 7 5,068
East Gallatin River #1 Rocky and Sourdough cks 1o Bozeman STP outlet  Jan 1 - Dec 31 121.3 87,817
East Gailatin River 42 Bozeman STP outlet to Thompson Spring Creek Jan 1 - Dec 31 90 65,157
Jan 1 - Dec 31 170 123,074

Cast Gailasin River #3

Ck - Creek EF - East Fork

Thompsecn Spring Creek to mouth

R - River SF - South Fark

STP - sewage reatment plant

WF - Wes: Fork,
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Gallatin River Drainage {continuad}

Gallatin River #1 Yeliowstone NP boundary to WF Gallatin Rivar Jan i - Dec 31 170 123,074
Galfatin River #2 WF Galtatin River to Eas{ Gallatin River Jan 1 - Dec 31 400 289,587
Gallatin River #3 East Gailatin Hiver to mauth Jan 1 - Dec 31 1,000 723,967
Heil Roaring Creek NF Heli Roaring Creek fo mouth Jan 1 - Dec 31 16 11,583
Hyaiita (Middie) Creek #1 Middla Creek Dam to Middle Creek Ditch inlake Jan 1 - Dec 31 28 20,2714
Hyalite (Middie) Creek #2 1-90 bridge near Belgrade to mouth Jan 1 - Dec 31 16 11,583
MF of the WF Gallatin A. Headwaters to NF of the WF Gallatin Rivar Jan 1 - Dec 31% 3 2,172
Porcupine Creak NF Porcupine Creek to mouth Jan 1 - Dec 31 4.5 3,258
Resese Cresk Bill Smith Creek to mouth Jan 1 - Dec 31 5 3,620
Rocky Creek Jackson Craek 1o Sourdough Creek Jan 1 - Dec 31 51 36,922
Sourdaugh {Bozeman]} CK. Mystic Reservoir 10 mouth Jan 1 - Dec 31 358 25,990
South Cottonwood Creak Jim Creek to Hart Ditch headgate Jan 1 - Dec 31 14 10,136
SF Spanish Crask Falls Creek to mouth Jan { - Dec 31 15 10,859
SF of the WF Gailatin R. Headwaters io mouth Jan 1 - Dec 31 5 3,620
Spanish Creek North and South forks to mouth Jan 1 - Dec 31 70 50,678
Squaw Creak Headwaters to mouth Jan 1 - Dec 31 12 8,688
Taylor Fork Tumbladown Craek to mouth wk@atktrREEr Jan 1 - Dec 31 36 26,063
Thompson Spring Creek County road erossing in TIN ASE Sec 30 1o mauth  Jan 1 - Dec 31 29 20,995
WF Gallatin River Middie and North forks to mouth Jan 1 - Dec 31 26 18,823
WF Hyalite Craak Hyalite Lake to Hyalite Reservoir Jan i - Dec 31 12 8,688
JEFFERSON AND BOULDER RiVER DRAINAGES
DATES AMOUNT REQUESTED
STREAM REACH DESCRIPTION REQUESTED (cls) {atfyr}
Boulder River #1 West and Souih forks o High Ore Creek Jan 1 - Dec 31 20 14,479
Bouider River #2 High Qre Creek io Cold Spring Jan 1 - Dec 31 24 17,375
Boulder River #3 Cold Spring fo mouth Jan 1 - Dec 31 47 34,026
Halfway Creek Headwaters {o canyon Jan 1 - Dec 31 1.9 1,376
Hells Canyon Creek Headwaters io mouth Jan 1 - Dec 31 3.6 2,608
Jefferson River Headwaters to Madison River Jan § - Dec 31 1,100 796,363
Littie Boulder Fiver M reek to maouth Jan 1-Dec 3t 7 5,068
North WHlow Creek +op™ Hollow imke to mauth Jan 1 - Dec 31 7 5,068
South Boulder River Curly Cresk to mauth Jan 1 - Dec 31 12 8,688
South Willow Creek Granite Lake to mouth Jan 1 - Dec 31 14 10,136
Whitetall Creek Whitetail Reserveir o mouth Jan 1 - Dec 31 3 2,172
Willow Craek North and South Willow creeks to mouth Jan 1 - Dec 31 14 10,136
Willow Spring Creek Headwaters to mouth Jan 1 - Dec 31 9.2 6,560
MADISON RIVER DRAINAGE
DATES AMQUNT REQUESTED
STREAM REACH DESCRIPTION REQUESTED (cts) {afiyr)
Antaeiope Craek Headwaters to mouth Jan 1 -Dec 31 14 10,136
Beavar Craek Wyathia Craek to Earthguake Lake Jan 1 - Dec 31 837 42,280
Biack Sand Spring Cresk Black Sand Spring 1o SF Madison River Jan t - Dec 31 18.7 13,538
Blaine Spring Creek Ennis National Fish Hatchery to mouth Jan t - Dec 31 23 16,651
Cabin Creek Gully Cresk to Madison River Jan 1 - Dec 31 585 28,741
Cherry Craek Headwaters to mouth Jan 1 - Dec 31 i5 10,859
Cougar Creek Yeliowstone NF boundary to mauth Jan 1 - Dec 31 24 17,375
Duck Creek Yellowstone NP boundary to Hebgen Reservoir Jan 1 - Dec 31 23 16,651
Eik River Headwaters to mauth Jan 1 - Dec 31 28 20,271
Grayling Creek Yeliowstone NP boundary to Hebgen Raserveir Jan 1-Dec 3 34 24,615
Hot Springs Creek North and Middle forks to mouth Jan 1 - Dec 31 55 3,982
Indian Creek Raw Liver Creek to mouth Jan 1 - Dec 31 48 34,750
Jack Creek Lone Creek to mouth Jan t - Dec 31 28 20,271
Madison River #1 Yellowstone NP boundary to Hebgen Reserveir Jan 1 - Dec 31 500 361,963
Madison River #2 Hebgen Dam o West Fork Jan 1 - Dec 31 800 578,173
Madison River #3 Waest Fork to Ennis Reservoir Jan 1 - Dec¢ 31 1,000 723,967
Madison River #4 Ennis Dam to mouth Jan 1 - Dec 31 1,300 941,157
Moare Cresk Fieteher Cresk to mouth Jan 1 - Dec 3% 1.4 1,014
MNorth Meadow Creek Headwatars to mouth Jan % - Dec 31 18 13,031
Q'Dell Creak Headwaters o mouth Jan 1 - Dec 31 98 70,949
Rad Canyon Cresk Headwaters to Hebgan Reservoir Jan 1 - Dac 31 2.9 2,100
Ruby Creek Beartrap Canyon to mouth Jan 1 - Dec 31 i8 13,031
SF Madison Rivar Dry Canyon to Hebgen Reservoir Jan 1 - Dec 31 92 66,505
Sguaw Cresk North Fork te mouth Jan 1 - Dec 31 14 10,136
Siandard Creek Headwaters to mouth Jan 1 - Dec 31 10 7,240
Trapper Cresk Headwaters to Hebgen Reservair Jan 1 - Dac 31 3.2 2,317
Watkins Creek Coffin Creek to Hebgen Raservoir Jan 1 - Dec 31 5.5 3,982
WF Madison River Fox Creek 1o mouth Jan i - Dec 31 957 66,533

Ck - Croek MF - Middle Fark

MF - North Forl NP - Mationat Park A - River

SF - South Fork

WE - Waest Fork
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RED ROCK-BEAVERHEAD DRAINAGE

DATES AMCOUNT REQUESTED
STREAM REACH DESCRIPTION RECUESTED {cis} {affyr)
Baar Creek Headwatars to BLM boundary Jan 1 - Dec 31 6.5 4,706
Beaverhead River #1 Clark Canyon to Eas! Bench Div Dam at Barretts Jan 1t - Dec 31 200 144,793
Beaverhead River #2 East Banch Diversion Dam at Bairetts 1o mouth Jan 1 - Dec 31 200 144,793
Big Sheep Creek Cabin and Nicholia creeks to mouth Jan 1 - Dec 31 48 34,750
Biack Canyon Creek Headwaters to mouth Jan 1 - Dec 31 2.5 1,810
Biacktail Daer Creak MF and WF to County Rd @ T8S R8W Secs 20 & 29 Jan 1 - Dec 31 42 30,407
Bloody Dick Craek Swill Lake oullat 1o mouth Jan 1 - Dec 31 20 14,479
Browns Canyon Creek Haadwatsrs 1o mouth Jan 1 - Dec 31 2.3 1,665
Cabin Creek Headwaters to mouth Jan 1 - Dec 31 0.4 290
Corral Craek Headwaters to mouth Jan 1 - Dac 31 <] 4,344
Deadman Creek Deadman Lake 1o mouth Jan 1 - Dec 31 4.5 3,258
EF Blacktail Deaer Creek Haadwaters to mouth Jan 1 - Dec 31 18 13,031
EF Ciover Creak Headwaters to mouth Jan 1 - Dec 31 4.4 3,185
EF Dyce Craek Headwaters to mouth Jan 1 - Dec 31 1.4 1,014
Frying Pan Creek Headwaters to mouth Jan § - Dec 31 1.6 1,158
Grasshopper Craek Blua Creek io mouth Jan 1 - Dac 31 30 21,719
Hell Roaring Creek Headwaters to mouth Jan 1 - Dec 31 HE) 10,859
Horsa Prairia Creek Headwaters to mouih Jan 1 - Dec 31 36 26,063
Indian Creak Headwaters {0 mouth Jan 1 - Dec 31 0.2 145
Jones Creek Headwaters {o Lakeview Aoad crossing Jan 1 - Dec 31 1.9 1,376
Long Creek Jones Creek 1o mouth Jan i - Dec 31 3.4 2,461
Medicine Lodge Creek Bear Canyon o mauth Jan 1 - Dec 31 10 7.240
Narrows Craek Spring In T13S R1E Sec18A to Elk Lake May 1 - July 15 1.2 869
July 16 - Aprit 30 0.5 3e2
Odell Creek Haoadwaters {o Lowar Red Rock Lake Jan 1 - Dec 31 11 7,964
Pest Creek Headwaters 1o reservoir in T145 R4W Sec34A Jan 1 - Dec 31 0.9 652
Poindexter Siough Springs & canal T8S RIW Sec3,5W 1o Beaverhead Jan 1 -Dec 31 579 41,918
Rape Creek Headwaters to reservoir in T10S R13W Sec4 Jan 1 - Dec 31 0.4 230
Red Rock Creek Headwaters ta Upper Hed Rock Lake Jan 1 - Dec 31 15 10,859
Red Rock River #1 Dam at Lower Rad Rock Lake 1o Lima Reservoir Jan 1 - Dec 31 55 39,818
‘Red Rock River #2 Lirma Dam to Clark Canyon Reservoir Jan 1- Dec 31 60 43,438
Reservoir Creek Headwaters o mouth . Jan 1 - Dec 31 1.5 1,086
Shenon Creek Headwaters to BLM boundary in T10S R14W Sec25 Jan 1 - Dec 31 0.4 230
Simpson Creek Headwaters to mouth Jan 1 - Dec 31 0.7 507
Tom Creek Headwaters 1o Upper Red Rock Lake Jan 1 - Dec 3 1.4 1,014
Trapper Cresk Headwaters to mouth Jan 1 - Dec 31 0.7 507
WF Blacktail Daer Craek Grays and South forks to maouth Jan 1 - Dec 31 3 2,172
WF Dyce Creak Headwaters to mouth Jan 1 - Dec 31 0.7 507
RUBY RIVER DRAINAGE
. DATES AMCUNT REQUESTED
STREAM REACH DESCRIPTION REQUESTED {cfs) (aftyr)
Coat Creek Headwaters o mouth Jan 1 - Dec 31 a.e 2,608
Cottonwood Cresk Geyser Creek jo mouth Jan 1 - Dec 31 4 2,896
EF Ruby River Headwaters 1o mouth Jan 1 - Dec 31 3 2,172
MF Ruby River Divide Creek o mouth Jan 1 -Dec 31 5 3,620
Mill Creek Outiet of Branham Lake o mouth Jan 1 - Dec 31 i0 7,240
NFE Greenhorn Cresk Headwaters ta mouth Jan 1 - Dec 31 35 2,534
Ruby River #1 East, Middle, and Wast forks to Ruby Reservair Jan 1 - Dec 31 102 73,845
RAuby River #2 Ruby Dam to mouth Jan 1+ Dec 31 40 28,959
Warm Springs Creek ?pmj #5y Lake outiat 1o mouth Jan 1 - Dec 31 48.5 35112
WF Ruby River Headwalers 1o mauth Jan 1 - Dec 31 3.0 2,172
Wiscansin Creek Crystal Lake outiet to mouth Jan 1 - Dec 31 12 8,688
UPPER MISSCUR! SUBBASIN
UPPER MiISSOUR] RIVER AND TRIBUTARIES
DATES AMOQUNT REQUESTED
STREAM REACH DESCRIPTION REQUESTED {cfs) {afryr}
Avalanche Creek Cooney Guich jo Canyon Ferry Reservoir Jan 1 - Dec 3% 5 3.620
Beaver Craek Headwaters in Eikhorn Mts 1o Canyon Ferry Reservoir Jan 1 - Dec 31 2.8 2,027
Baaver Creek Headwaters in Big Balt Mts to mouth Jan 1 - Dec 31 10.0 7,240
Canyan Creek Headwaters 10 mouth Jan 1 - Dec 31 10.0 7,240
Confedarate Gulch Debauch Gulch to mouth Jan 1 - Dec 31 5 3,620
Cottonwood Craek Headwaters 10 mouth Jan 1 - Dac 31 1.G 724
Crow Crask Tizer and Wiisan Creeks to Williams Diich intaks Jan 1 - Dec 31 11 7,964
Deep Crask Castie Fark jo Missourt River Jan 1 - Dec 31 ] 6,518

EF - East Fork

&AF - Middle Fork

NF - Narth Fork WF - Wes: Fork
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Upper Missouri River and Tribularies {conlinuad}

DATES AMOUNT REGQUESTED
STREAM REACH DESCRIPTION REQUESTED {cls) (af) {athyr)
Dry Creek Headwaters o Broadwater Jan 1 - Dec 31 1.8 1,303
Missouri Canal
Duck Cresk Headwaters to Canyon Ferry Res. Jan 1 - Dec 31 8 5,792
Littie Prickly Paar Ck. #1 Canyon Cresk to Clark Creek Jan 1 - Dec 31 22 15,927 15,927
Little Prickly Pear Ck. #2 Clark Creek 1o mouth Jan 1-Dec 31 70 50,678 50,678
Lyons Creek Headwaters to mouth Jan 1 - Dec 31 10.0 7,240 7,240
MeGuire Creek Headwaters to mouth May 1 - Nav 30 a3 3,523
Dec t - Apr 30 4.7 1.408 4931
Missouri River #1 Jefferson and Madison rivers Jan 1 - Dec 31 2,400 1,737,520 4,737,520
to Canyon Ferry Res.
Missouri River #2 Hauser Dam to Holter Reservoir Qct 15 - Dec 15 4,878 599,873
Dec 16 - Mar i5 3,000 535,537
Mar 16 - Apr 30 5316 485,030
May 1 - June 30 7,890 954,624
July 1 - Oct 14 3,500 735,867 3,310,931
Missouri River #3 Holter Dam to Graat Falls May 19 - July 5 6,398 609,132
July 6 - May 18 4,100 2.577.916 3,187,048
Prickly Pear Creek #1  Rabhit Gulch 1o Hwy 12 bridge Jan 1 - Dec 31 22 15,927 15,927
in East Helena
Prickly Pear Creek #2  Hwy 12 bridge in East Helena Jan 1 - Dec 31 30 21,719 21,719
to Lake Helena
Sevenmile Creek Greenhorn Creek and Skelly Jan 1 - Dec 31 1.0 724 724
Guich to mouth
Silver Creek Helena Valley Irrigation May 1 - Nov 30 13.0 5,518
Canai to mouth Dec 1 - Apr 30 5.4 1,617 7,135
Sixteanmile Creek Billy Creek to mauth Jan 1 - Dec 31 20 14,479 14,479
Spokane Creek Helsna Vallay irr. Canal to mouth May 1 - Nov 30 4.0 1,698
Dec 1 - Apr 30 3.0 898 2,596
Stickney Creek Morth and South jorks o mouth Apr 1 - Apr 30 7 417
May 1 - May 31 34 2,091
June 1 -.June 30 KE 2,083
July 1 - July 31 7 430 5,021
Tenmile Cresk Headwatlers to mouth Jan 1 - Dec 31 12.0 8,688 8.688
Trout Creek Springs near Vigilante Jan t - Dec 31 15.0 10,860 10,860
Campground to mouth
Virginia Creak Headwaters to mouth Jan 1 - Dac 31 6.0 4,344 4,344
Wegner Croek Headwaters to mouth Apr1-Apr3o 8 476
May 1 - May 31 41 2,521
June 1 - June 30 as 2,261
July 1 - July 31 8 492 5,750
Willow Creek Headwaters to mouth Jan 1 - Dec 31 35 2,534 2,534
Woll Craek Headwaters to mouth Jan 1 - Dec 31 7.0 5,068 5,068
DEARBORN RIVER DRAINAGE
DATES AMQUNT REQUESTED
STREAM REACH DESCRIPTION REQUESTED {cls) {af} {alfyr}
Dearborn River Headwaters to mouth Jan 1 - Dec 31 110 79,636 79,636
Flat Creek Headwaters 1o mouth Jan 1 - Dec 31 7.5 5,430 5,430
MF Dearbarn River Headwaters to mouth Jan 1 - Dec 3% 9.5 6,878 6,878
Sheep Creek Headwaters of South Fork io mouth Jan 1 - Dec 3t 22 15,927 15,927
SF Dearborn River Headwaters to mouth Jan 1 - Dec 31 11.5 8,326 8,326
SMITH RIVER DRAINAGE
DATES AMOUNT REQUESTED
STREAM REACH DESCRIPTION REQUESTED {cls) {af {aftyr)
Big Birch Creek Headwaters lo mouth Jan 1 - Dec 31 it 7.964 7,964
Eagle Creek Headwaters 1o mouth Jan 1 - Deg 31 2.5 1,810 1,810
Heund Creek EF Hound Creek and Middie Creek to mouth Jan 1 - Dec 31 as 25,33¢ 25339
Newian Creek Headwaters to mouth Jan 1 - Dec 3% 3.8 2,751 2,754
NF Deap Creek Headwaters to rock cascades Jan 1 - Dec 33 1.0 724 724
NF Smith River Headwaters to mauth Jan 1 - Dec 31 = 6,516 6,516
Aock Crask Headwaters to mouth Jan 1 - Dec 31 i1 7.964 7,964
Sheep Creek Headwaters to mouth 4o Jan 1 - Dec 31 as £5,339 25,33%
Smith River #1 Jan 1 - Dec 33 90 65,157 85,157

EF - East Furk

Porth and Seuth ForksAShaep Creek

ire, - lrrigation

MF - Middie Fark

Fes. - Aossrvoy

SF - South Fark
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Smith River Drainage {continued)

Smith River #2 Sheep Creek to Hound Craek Jan 1 - Dec 31 150 308,595 108,595
Smith Rivar ¥#3 Haund Craek to mouth Jan 1 - Dec 31 80 57,917 57,917
SF Smith River Headwaters 1o mouth Jan 1 - Dec 31 7 5,068 5,068
Tenderioot Craek Headwaters ic mouth Jan 1 - Dec 31 iS5 10,859 10,859
SUN RIVER DRAINAGE i}
DATES AMQUNT REQUESTED
STREAM REACH DESCRIPTION REQUESTED {cis} {af) {atyr)
Eik Creak Headwatars to mauth Jan 1-Dac 31 16 11,583 11,583
Ford Craek Headwaters to mouth Jan 1 - Dec 31 i2 B,688 8,688
MF Willow Creak Headwatars 1o mouth Jan 1 - Dec 31 3.0 2,172 2.172
Sun River #1 Diversion Dam 1o Eik Cresk Jan 1 - Dec 31 100 72,397 72,397
Sun River #2 Elk Creak to mouth Jan 1 - Dec 31 130 94,116 94,1186
Willow Creek Headwatars to mouth Jan 1 - Dec 31 3 2,172 2,172
BELT CREEK DRAINAGE
DATES AMOUNT REQUESTED
STREAM REACH DESCRIPTION REQUESTED {cls) {al) {altyr)
Belt Croek #1 Headwatsrs to Big Oftar Craek Jan 1 - Dec 31 30 65,157 65,157
Belt Crask #2 Rig Otter Cresk to Missouri River Jan 1 - Dec 31 35 25,339 25,339
Big Ottar Cresk Whiskay Spring Coules ta Balt Craak Jan 1 - Dec 31 s 3,620 3,820
Dry Fork Belt Crask Galsna and Oti Park Creek to Belt Crask Jan 1 - Dec 31 7 5,068 5,068
Logging Crask Hoadwatiers to Bait Crask Jan 1 - Dec 31 6 4,344 4,344
Pilgrim Creak Headwaters to Belt Craek Jan 1 - Dec 31 8 5,792 5,792
Tiliinghast Cresek Headwaters o Beit Creek Jan 1 - Dec 31 5.5 3,982 3,982
MIDDLE MISSOURI SUBBASIN
MIDDLE MISSOURI RIVER AND TRIBUTARIES
DATES AMOUNT REQUESTED
STREAM REACH DESCRIPTION REQUESTED {cis) {af) {atfyr)
Caw Cresk NF and SF to County bridge Jan 1 - Dec 31 4.5 3,258 3,258
Highwood Craek Headwatars io Hwy 228 Bridge at Highwood Jan 1 - Dec 31 10 7,240 7,240
Missouri River #4 Great Falis to Maris Rivar Mar 15 - May 18 4,887 630,059
May 19 - July 5 11,284 1,074,311
July 6 - Aug 31 4,500 508,760 oﬁ
Sep 1 - Mar 14 3,700 1,431,075 3,644.2
Missouri River #5 Marlas River to Judith River Mar 15 - May 18 5,571 718,244
May 19 - July 5 14,000 1,332,892
July 6 - Aug 31 5,400 610,512
Sep 1 - Mar 14 4,300 1,663,140 4,324,788
Missouri River #6 Judith River 1o upper end Mar 15 - May 18 7,100 915,371
of Fort Pack Reservoir May 19 - July 5 15,302 1,456,851
July 8 - Aug 31 5,800 655,735
Sep 1 - Mar 14 4,700 1,817,850 4,845807
Shonkin Cresk Forest boundary 1o town of Shonkin Jan 1 - Dec 31 7 5,068 5,068
FORT PECK RESERYQIR TRIBUTARIES
Big Dsy Craek Hwy 200 bridge 10 mouth Mar 15 - Mar 31 300 9,521
Apr 1 - Apr 30 100 5,950
May 1 - May 31 35 2,152
June 1 - Oct 31 5.5 1,669 19,292 -
Litta Dry Creek Whiteside ranch house io-Big Dry Craek Mar 15 - Mar 31 110 3,491
Apr 1 - Apr 30 42 2,499
May 1 - May 31 17 1,045
Juns 1 - Oct 31 3.5 1,062 8,097
JUDITH RIVER DRAINAGE
' DATES AMOUNT REQUESTED
STREAM REACH DESCRIPTION AEQUESTED {cls} {af} {aliyr}
Beaver Creak Wast Fork to Cottonwood Craek Jan 1 - Dec 31 5 3,620 3,620
Big Spring Creek #1 Fish haichery o Coftonwood Creek Jan 1 - Dec 31 110 79,636 79,636
Big Spring Creek #2 Cottonwood Creak 1o mouth Jan 1 - Dec 31 106 72,387 72,397
4.5 3,258 3,258

Cononwaood Cregh

Hwy - Highway

NF - Morth Fork

Spring Branch of Cotonwood Ck. 1o Big Spring Ck. Jan 1 - Dac 31
5F - South Fork
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Judith River Drainage {continued}

East Fork Big Spring Ck.  Headwaters lo Big Spring Creek - Jan 1 - Dec 31 7.5 5,430 5,430
Judith River #1 SF and MF !0 Big Spring Craek Jan 1 - Dec 31 25 18,099 18,099
Judith River #2 Big Spring Creek 1o Missouri River Jan 1 -Dec 31 160 115,835 115,835
Lost Fork Judith River SF and WF 1o MF Judith River Jan 1 - Dec 31 14 10,136 10,136
Middla Fork Judith River Headwaters o South Fork Jan t - Dec 31 22 15,928 15,928
South Fork Judith River ~ Headwaters 1o Middle Fork Jan § - Dec 31 35 2,534 2,534
Warm Spring Creek Springs to Judith River Jan 1 - Dec 31 110 79,636 79,636
Yogo Creek Headwaters to MF Judith River Jan 1 - Dec 31 3 2,172 2,172
MUSSELSHELL RIVER DRAINAGE
DATES AMOUNT REQUESTED
STREAM REACH DESCRIPTION REQUESTED {cls} {af} {al/yr}
Alabaugh Creek Headwalers o mouth Jan { - Dec 31 12 8,688 8,688
American Fork y2ai< South Fork to mouth Jan {1 - Dec 31 55 3,982 3,082
Big Elk Creek a7 Origin #¥ Lebo Fork to mouth Jan 1 - Dec 31 9.5 6,878 6,678
Carsiess Crask Headwaters to Roberis Creek Jan 1 - Dec 31 2 1,448 §.448
Checkerboard Creek East and West Forks to mouth Jan 1 - Dec 31 6 4,344, 4,344
Collar Guich Creek Headwaters to mouth Jan 1 - Dec 31 0.6 434 434
Cottonwood Creek WF, MF, and Loco Cresk to mouth Jan 1 - Dec 31 16 11,583 11,583
Flatwillow Creek NF and SF to Petrolia Reservoit Jan 1 - Dec 31 18 13,031 13,031
Musseisheil River #1 NF and SF io Deadmans Basin Div Jan 1 - Dec 31 80 57,917 57917
Musselsheli River #2 Deadmans Basin Div to Musseisheil Div Jan 1 - Dec 31 a0 57,917 57,917
Musseishell River #3 Mussaeisheil Diversion Dam Jan 1 - Dec 31 70 50,678 50,678
at town of Musseishel to mouth
NF Mussaishetl #1 Headwaters to Bair Reservoir Jan 1 - Dec 31 3 2,172 2.172
NF Musseisheit #2 Bair Reservoir to SF Musselshell R. Jan 1 - Dec 31 16 14,583 11,583
SF Musselshell Headwaters to North Fork Jan 1 - Dec 31 30 21,719 21,719
Spring Creek Headwaters io mouth Jan 1 - Dec 31 8 5,792 5,792
Swimming Woman Ck. Headwaters io Cty road crossing 8 Jan { - Dec 31 2.5 1.810 1,810
linear miles upstream {rom mouth
MARIAS/TETON SUBBASIN
MARIAS RIVER DRAINAGE
DATES AMQUNT RECQUESTED

STREAM AEACH DESCRIPTION REQUESTED {cis) (af} {atryr}
Badger Creek N and S Badger creeks to Forest Jan 1 - Dec 21 60 43,438 43,438

Biackfeet Reservation Boundary
Birch Creek Swikt Aeservoir io Hwy 358 Jan 1 - Dec 31 64 46,334 46,334
Cut Bank Creek Blackfest Aeservation boundary te mauth Jan 1- Dec 31 75 54,297 54,297
Dupuyer Creek Headwaters to mouth Jan 1 - Dec 31 12 8,688 8,688
Marias River #1 Two Medicine River and Cut Bank Creek Jan 1 - Dec 31 200 144,793 144,793

to head of Tiber Reservoir
Marias River #2 Tiber Dam to Circle Bridge (Hwy 223) Jan 1 - Dec 31 500 361,983 361,983
Marias River #3 Circie Bridge {Hwy 223} to mouth Jan 1 - Dec 31 560 405,421 405,421
MNorth Badgar Creek Headwaters to mouth Jan 1 - Dec 31 id 10,136 10,136
NF Dupuyer Creek Headwaters to mouth Jan 1 - Dec 31 12 8,688 A,688
Sauth Badger Creek Headwaters to mouth Jan 1 - Dec 31 40 28,959 28,959
SF Dupuyer Creek Headwaters 1o mouth Jan 1 - Dec 31 6 4,344 4,344
SF Two Medicine River  Headwaters 1o ForesV/ Jan 1 - Dec 21 16 11,583 - 11,583

Blackiest Reservation Boundary
TETON RIVER DRAINAGE

DATES AMQUNT REOUESTED
STREAM REACH DESCRIFTION REQUESTED {cfs) {af) {ailyr}
Deep Creek Headwaters to mouth Jan 1 - Dec 31 iB 13,031 13,03
McDonaid Cresek Headwaters to mouth Jan 1 - Dec 31 10 7,240 7,240
NF Deap Creek Headwaters to mouth Jan 1 - Dec 31 7.2 5,212 5212
SF Deap Creek Headwaters to mouth Jan t - Dec 31 6.9 4,995 4,995
Spring Creek Headwaters to mouth Jan § - Dasc 31 4.5 3.258 3,258
Teton River Headwaters to discharge Jan 1 - Uec 31 35 25,338 25,339
from Priesi Butte Lake
LAKES AND SWAMPS 2049 b 2o F.L
Bean Lake Sec. 18C and 198, T18N, ASW, Jan 1 - Dec 31 - RS 2
Sec. 13D and 24A, T18N, RTW
Amelope Butls Swamp North '/, Sec. 28, T26N, R8W Jan 1 - Dec 31 -=- 460 460
f-Aiver SF-South Fork WF - West Fark

Ck.- Creek  Cly - County

i - Divarsion  Hey - Highway  MF - Middle Fork NF - Nosth Fork



fopendix B

K-4
from DEIS Table K-3, Page K-4

Table K-3. Reservation requests for instream flows on streams with no competing requesis

FISHERIES FISHERIES

APPLUICANT STREAM VALUE CLASS® APPLICANT STREAM YALUE CLASSS
GALLATIN RIVER DRAINAGE DFWP  South Boulder River ab
DFWP . Baker Creek 2 DFWP  South Willow Craek 3
DFWP  Big Bear Cresk 2 DFWP  North Willow Creek 3
DFWP  Bridger Creek 4 DFWP  Willow Creek 2
DFWP  Cache Creek 4 DFWP  Little Boulder River 4
DFWP  East Fork Hyalite Creek 2

DFWP  Gallatin River #1 2 BiG HOLE RIVER DRAINAGE

DFWP  South Fork Big Hole River
DFWP  Big Hole River #1
DFWP  Big Hole River #2
DFWP  Big Hole River #3
DFWP  Warm Springs Craek
DFWP  Miner Creek

DFWP  Rock Creek

DFWP  Big Lake Creak
DFWP  Francis Creek
DFWP  Sieei Cresk

DFWP  Swamp Creek
DFWP  Joseph Creek

DFWP  Hell Roaring Creek

DFWP  Hyalite Craek #1

DFWP  Middie Fork West Fork Gallatin River
DFWP  Porcupine Creak

DFWP  Reese Creek

DFWP  Rocky Creek

DFWP  South Cottonwood Creek

DFWP  South Fork Spanish Craek

DFWP  South Fork West Fork Gaiiatin River
DFWP  Spanish Creek

DFWP  Sgquaw Creek

DFWP  Taylor Fork

-3
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DFWP  Wast Fork Gallatin River DFWP  Trail Creek 3
DFWP  Wast Fork Hyalite Creek DFWP  Ruby Creek 3
DFWP  Johnson Craek 3
MADISON RIVER DRAINAGE DFWP  Mussigbrod Cresk 2
DFWP  Madison River #1 1 DFWP  North Fork Big Hoie River i
DFWP  Black Sand Spring Cresk 2 DFWP . Pintlar Craek ab
DFWP  Cougar Creek k| DFWP  Fishtrap Creek . ab
DFWP  Duck Creek 3 DFWP  LaMarche Creek 3
DFWP  Grayling Creek 8 DFWP  Seymour Creek 3
DFWP  Red Canyon Creek 8 DFWP  Sullivan Creek a
DFWP  Watkins Creek 2 DFWP  Twelvemile Creek 2
DFWP  Trapper Creek 8 DFWP  Corral Creek 3
DFWP  Cabin Creek 4 DFWP  Tenmile Creek a
DFWP  Beaver Creek 4 DFWP  Sevenmile Creek a
DFWP  Antelope Creek 2 DFWP  Sixmile Creek a
DFWP  Elk River 4 DFWP  QOregon Creek
DFWP  Wast Fork Madison River 3 DFWP  California Creek a
DFWP  Standard Creek 4 DFWP  American Creek 8
DFWP  Squaw Creek 4 DFWP  French Craek 4
DFWP  Ruby Creek 3 DFWP  Governor Creek 1
DFWP  Indian Creek 4 DFWP  Desp Craesk 3
DFWP  Blaine Spring Creek 2 DFWP  Baar Craesk 3
DFWP  O’Dell Spring Creek 2 DFWP  Bryant Creek a
DFWP  Jack Creek 3 DFWP  Jacobsen Cresek @
DFWP  Moore Creek 2b DFWP  Wyman Creek 4
DFWP  North Meadow Creek 3 DFWP  Pattengail Creak 3
DFWP  Hot Springs Creek 4 DFWP  Wisa River 3
DFWP  Cherry Creek 4 DFWP  Delano Creek 2
DFWP  Jerry Craek 4
JEFFERSON AND BOULDER RIVER DRAINAGES DFWP  Divide Creek 3
DFWP  Boulder Rivar #1 4 DFWP  Canyon Creek 3
DFWP  Hells Canyon Creek 26 DFWP  Moose Creek 3
DFWFP  Willow Spring Creek . 2 DFWP  Trapper Creak 4
DFWF  Haliway Creek it DFWF  Camp Creek 4
DFWP  Whitetaii Creek 4 DFWP  Willow Croek 3
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Table K-3 {continued;}

FISHERIES FISHERIES
APPLICANT STREAM YALUE CLASS® APPUCANT STREAM VALUE CLASS®
DFWP  Birch Creek 4 DFWP  Poindexter Slough 1
BLM Deep Cresk 3 DFWP  East Fork Blacktail Deer Creek 3v
BiLM Bear Craek 3 DFWP  Waest Fork Blacktail Deer Creek 4
BLM Canyon Creek 3 DFWP  Biacktail Deser Creek 3k
BLM Mocose Creek 3 BLM Hell Roaring Creek 1
BLM Camp Creak 4 BLM Corral Cresk 2
BLM Willow Creek 3 BLM Tom Creek 3
BLM Odeil Creek 2

RUBY RIVER DRAINAGE BLM Jones Cresk 3
DFWP  Ruby River #1 30 BLM Peet Creek 2
DFWP  Ruby River #2 2 BLM Long Cresk 3
DFWP  Coal Creek 8 BLM Indian Creek 2
DFWP  Middle Fork Ruby River a BLM Cabin Creek 2

- DFWP  Easl Fork Ruby River 4 BLM Simpson Cresk 2

" DFWP  Woest Fork Ruby River 4 BLM Deadman Creek 2
DFWP  Cottonwood Creek 30 BLM Big Sheep Creek 20
DFWP  Warm Spring Craek 3 BLM Black Canyon Cresk a

. DFWP  North Fork Greenhorn Creek 1 BLM Frying Pan Cresk a
DFWP  Miil Creek 4 BLM Trapper Creek e
DFWP  Wisconsin Cresk 5 BLM Bear Creek 2
BLM Norh Fork Greanhorn Creek 1 BLM Rapa Cresk 1

BLM Bloody Dick Cresk 3

BEAVERHEAD RIVER DRAINAGE BLM Medicine Lodge Creek 3
DFWP  Beaverhead River #1 1 BLM East Fork Dyce Creek 8
DFWP  Red Rock River #1 20 BLM West Fork Dyce Creek a
DFWP  Red Rock River #2 2v BLM East Fork Biacktail Deer Creek 30
DFWP  Red Rock Creek 1b BLM West Fork Blacktait Deer Creek 48
DFWP  Hell Roaring Creek 1 BLM Shenon Crask 4
DFWP  Corrai Creek 2 BLM Trapper Creek a
DFWP  Tom Creek 3
DFWP  Narrows Cresk 2 MISSOUR! RIVER DRAINAGE - THREE FORKS TO
DFWP  Qdell Craek 2 HOLTER DAM
DFWP  Jonss Creek 3 DFWP  Avalanche Craek 4
DFWP  Pest Creek 2 DFWP  Beaver Creek 3
DFWP  Long Creek 3 DFWP  Confederate Guich 4
DFWP  East Fork Clover Creek 4 DFWP  Crow
DFWP  Indian Creek 2 DFWP  Dry Creek 30
DFWP  Cabin Creek 2 DFWP  Duck Creek 4
DFWP  Simpsan Creek 2 DFWP  Sixteen Mile Creek 3
DFWP  Deadman Creek 3 DFWP  Cottonwood Creek 4
DFWP  Big Sheep Creak 28 DFWP  Willow Creek 3
DFWP  Black Canyon Creek 8 DFWP  Beaver Cresk 3b
DFWP  Shenon Craek 4 DFWP  Prickly Pear Creak 2
DFWP  Frying Pan Cresek & DFWP  Tenmile Creak 48
DFWP  Trapper Creek a DFWP  Sevenmile Creek 4
DFWP  Bear Creek 2 DFWP  Siiver Cresk 3
DFWP  Rape Creek 1 DFWP  Trout Creek 3
DFWP  Bloody Dick Cresk 3 DFWP  McGuire Creek 8
DFWP  Browns Canyon Creek a
DFWP  Medicine Lodge Creek 3 MiSSOURI RIVER DRAINAGE - HOLTER DAM TC
DFWF  Horse Prairie Craek 30 BELT CREEK
DFWP  East Fork Dyca Creek DFWP  Sheep Creek 3
DFWP  West Fork Dyce Creek & DFWP  Spokane Creek 3
DFWP  Reservoir Creek 8 DFWP  ¥irginia Cireek 4
DFWP  Grasshopper Cresk 4 DFWP  Canyon Creek 4



X-8

Table K-3 {continued)

FISHERIES FISHERIES

APPLICANT STREAM VALUE CLASS® APPLICANT STREAM - YALUE CLASS®
DFWP  Littie Prickly Pear Craek #1 2 TETON RIVER DRAINAGE
DFWP  Little Prickly Paar Creek #2 2 DFWP  McDonald Creek 4
DFWP  Lyons Creek 2 DFWP  South Fork Deep Creek 4
DFWP  Wolf Creak 3 DFWP  North Fork Deep Craek 2
DFWP  Woegner Creek 8 DFWP  Deep Cresk 4
DFWP  Stickney Creek 3 DFWP  Spring Creek 3

DFWP  Anislope Butte Swamp NA
DEARBORN RIVER DRAINAGE
DFWP  Middie Fork Dearbarn River 4 MISSOUR? RIVER DRAINAGE - BELT CREEK TG
DFWP  South Fork Dearborn River- 4 FORT PECK DAM
CFWP  Flat Creek 4 DFWP  Cow Creek 6
DFWP  Bean Lake N

JUDITH RIVER DRAINAGE
SMITH RIVER DRAINAGE DFWP  Middle Fork Judith River a
DFWP  South Fork Smith River 8 DFWP  Beaver Creek 4
DFWP  North Fork Smith River a DFWP  Cottonwoad Creek 4
DFWP  Newlan Creek 4 DFWP  Lost Fork Judith River 6
DFWP  Big Birch Creek 4 DFWP  Yogo Creek 4
DFWP  Sheep Crask 2t DFWP  South Fork Judith River 6
DFWP  Eagle Craek 4
DFWP  Rock Creek 3 MUSSELSHELL RIVER DRAINAGE
DFWP  Tenderloot Craek 3 DFWP  Musseishell River #1 5
DFWP  North Fork Deep Creek g8 DFWP  South Fork Musseishell River 4

DFWP  Alabaugh Creek 4
SUN RIVER DRAINAGE DFWP  Cottonwood Creek 4
DFWP  North Fork Willow Creek a DFWP  North Fork Mussalshell River #1 3
DFWP  Willow Creek 4 DFWP  Manh Fork Musseisheil River #2 3
DFWP  Ford Creek 4 DFWP  Checkerboard Creek 4
DFWP  Elk Creek 3 DFWP  Spring Creek 4

DFWP  Big Elk Creek 4
BELT CREEK DRAINAGE DFWP  American Fork Creek 4
DFWP  Belt Creek #1 3 DFWP  Careless Creak a8
DFWP  Dry Fork Beit Cresk 3 DFWP  Swimming Woman Creek a
DFWP  Tillinghast Creek 3 DFWP  Collar Guich Creek a
DFWP  Pilgrim Creek 2 DFWP  Flatwiilow Creek 4
DFWP  Logging Creek 4 ‘

FORT PECK RESERVOIR DRAINAGE
MARIAS RIVER DRAINAGE DFWP  Big Dry Creek ab
DFWP  South Fark Dupuyer Creek 2 DFWP  Little Dry Creek
DFWP  North Fork Dupuyer Creek 3
DFWP  Dupuyer Creek 4 2 some or all reaches unclassified
DFWP  South Badger Creek 3 © some reaches have fower classification
DFWP  North Badger Creek 1b € { = guistanding fisheries resource
DFWP  Badger Creek 3 2 = high vah.[e ﬁsherigs resource
DFWP 2 3 = substantial fisheries resource

South Fork Two Medicine River

4 = moderate fisheries resourca
5 = limited fisheries resource
& = unrated






PREFILED TESTIMONY CF CHARLES PARRETT IN CONNECTION WITH THE MISSOURI RIVER

RESERVATION APPLICATION

Please state your name and address.

My name is Charles Parrett and my home address is 1523 Brcadway,
Helena, Montana.

What is your present employment, and how long have you been employed in
this position?

I am employed by the U.S. Geological Survey in Helena as a
Supervisory Hydrologist. I have worked for the Survey as a Hydrologist
from 1977 to 1988 and as a Supervisory Hydrologist from 1988 to the
present.

Please state your educational background and experience.

I graduated with honors from Montana Tech in 1967 with a B.S. degree
in Engineering Science. After working as a Hydraulic Designer for 2
years with the Montana Department of Highways, I returned to Montana
State University inm 1969. I obtained an M.5. degree in Civil Engineering
in 1970 and took additional course work toward a doctorate until 1971.
I began employment with the Montana Water Resources Board (later the
Department of Natural Resources and Conservation) as a Hydraulic Engineer
in charge of the Floodway Management Program. I left the Department in
1977, and after a three-month stint as a Hydrologist/Engineer with the
Morrison-Maierle engineering firm, began work with the U.S. Geological
Survey as a Hydrologist in October 1977.

While employed with the Survey, I have been the project chief on
numerous surface-water hydrological investigations, including wvarious
flood studies, studies that developed methods for estimating streamflow
characteristics at ungaged sites, state-wide water-use project, and
various streamflow modeling studies. I have been the sole or principal
author of 18 formal U.S5. Geological Survey technical reports, including
one Professional Paper and three Water-Supply Papers. In additiom, I
have been a coauthor on 9 other U.S. Geological Survey reports.

What is the purpose of your testimony in this proceeding?

The purpose of my testimony is to assist the Board of Natural
Resources in determining the facts about my role in the preparation of
estimates of monthly streamflow characteristics at selected sites in the
upper Missouri River Basin, Montana, base period water years 1937-86,
and to provide for the record the written report describing the estimates
and the methodology.

Please describe the monthly streamflow characteristics that were
estimated.



Streamflow characteristics that were estimated were the monthly-mean
discharges that are exceeded 90, 80, 50, and 20 percent of the years of
extended record (1937-86) and the mean-monthly discharge for each month.

Please describe your role in the preparation of the above-described
estimates.

I served as project chief on a cooperative project with the Montana
Department of Fish, Wildlife, and Parks to provide estimates of long~term
(1937-86) monthly streamflow characteristics at selected sites in the
Missouri River basin. Based on previous work, several methods for
estimating streamflow at ungaged sites were used at most of the selected
sites. I was responsible for determining which.methods would be used
at the sites and with the development of estimation equations required
for application of two of the methods. I also directed the work of
hydrologic technicians who (1) made streamflow measurements required for
one of the methods, (2) assisted with measurements of channel geometry,
(3) compiled data, and (4) helped develop computer programs for managing
the extensive data base.

Did you prepare a written report of your estimates?

Yes. The written report, U.S. Geological Survey Water-Resources
Investigations Report B9-4083, entitled "Estimates of Monthly Streamflow
Characteristics at Selected Sites in the Upper Missouri River Basin,
Montana, Base Period Water Years 1937-86," describes the methodology and
presents estimates for 312 sites.

Is a true and correct copy of the report contained in the Department of
Fish, Wildlife, and Parks' exhibits filed with its prefiled direct

testimony?

Yes. A true and correct copy of the report is contained in the
Department's exhibits as Exhibit 4.

Were other estimates made that were not included in the written report?

Yes. Estimates were made for six sites not shown in the written
report. These estimates were requested after the report process was well
underway, and the estimates were subsequently furnished to the Department
of Fish, Wildlife, and Parks in the form of a computer-generated table
similar te tables 4-9 in the report. These estimates were made using
the Basin-Characteristics Method described in the report. A copy of this
additional table of estimates is attached and is part of this testimony.
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Charles Parrett, being first duly sworn, states that the foregoing testimony
is true.

Dated: October =7 , 1991.

P

s L ot
Charles Parrett

Subscribed and sworn to before me this % day of Octobar, 1991.

;

Notary Public for the State of Montana
Residing at . . o .. -x ; Montana
My commission expires: P

7
o
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{ G.XXs monthly mean streamflow for specifiad manth exceeded XX percent af tha yearse
4Ms, mean montnly streamflow for specified month., in cubic feetl per secand ]

Cctaober
Stream name G.90 J.80 @.50 Q.20 QM
+ ROGCK CREEX AT MOUTH NTAR WISDOM 4 5 7 16 8
" DELAMO CREEK AY MOUTH NEAR WISE RIVER 0.1 0.2 0.3 0.5 0.4
HALFWAY CREEK AT MIUTH HEAR WHITEWALL 1 2 2 3 3
N,F DEEP CREZEK AT MOUTH NR MILLIGAN 0.8 1 2 3 2
" COLLAR GULCH AT HMOUTH WEAR MAIDEN 0.2 0.3 Q.5 0.8 Q.4
BADGER CREEK 9SEL FIRKS NR BRAWNING 19 24 313 33 v

Table 4.-~ Estimated monthly streamflow characteristics for {Octobher and Navember.

in

cuzic

feet per

secund;

November

Q.80

Q=50



Tanle 5.=> fstimated meninly streamflow characteristics for ODecember and January.

D W XK, mognthly mean streamflow for specified manmth exceeded XX percent nf {he yearss, in cuhic f2et per second’
M, mean montnly streamflow for specified month, in cubic feet per second ]

l Oacembher Jenuary

! Stream name q.30 1.80 Q.50 Q.20 L] 5.90 G.20 2.58 2.290
ROCK LREEK AT MOUTH WNEAR WISDOM 3 4 5 & 5 3 3 s G
|DELAMD CREEK AT MOJTH WEAR WISE RIVER 0.1 0.1 0.2 3.2 0.2 0.1 Q.1 0.2 0.2
IHALFhAf CREER AT “JUTH NEAR WHITEHALL 1 1 2 2 Fa 0.8 1 1 2
N.F DJEEP CREEK AT MOUTH NR MILLIGAN 0.7 0.8 1 2 1 0.6 0.7 1 1
COLLAR GULCH 8T MOUTH NE&AR MAIDEN 0.2 0.2 0.3 0.4 0.4 0.2 3.2 0.3 Q.6
BADGER CREEK BEL FJAKS NR AROWNING 18 Z0 27 33 30 15 18 23 30

£}

o R R )

Ea)

tH



GM, mean manthly streamflow for specified month.

Stream name

ROCK CREEXK AT MOUTH NEAR WISOOM
DELAMD CREEX 4T MOUTH WEAR WISE RIVER
HALFwAY CREEK AT MJUTH NEAR WHITEHALL
MeF DEEP CREEK AT MOUTH NR MILLIGAN
COLLAR GULCH AT MDUTH MEAR MAIDEN
BEADGER CREEK BEL FORKS NR BROWMING

in cublc feet per

2.70

Fehruary
G.80

Ja%is, momthly mean streamflow for spacifiod month excesded XX percent of

second 3

G.50

Guld

0

oM

Table &.-~ £5%imated monthly sireamflow charscteristics for February anmgd March.

the yearg,

in cubiec fest cer

second;

£

(%)

2]
o}

b (3 P s D

.
[

3
o



Table 7.7~ fstvimated montnly sitrezamflow characleristics for Aaril and Hay.

G.XXe monthly mean streamflow for sprcified month exceeded XX perzent af the yearss in cuhic feet per seconds
G4, mean monmtnly streamflow feor specified mcnth, in cubic feet per second ]

aoril May
Stream name .91 2.80 G.50 Q.20 aw J.70 Q.83 G.50 D.20
ROCK CREEK AT MOUTH NEAR wWISDQOM 8 0 1% 25 18 a5 3t L9 69
DELAND CREEK AT MDUTH NCAR WISE RIVER 0.4 .5 H 1 1 2 4 & 3
MALFWAY CREEK AT HIUTH WNEAR WHITEHALL 3 3 & 3 & 9 12 i8 25
M. F OEEP CREEK AT MOUTH NR MILLIGAW 2 3 4 7 5 9 iR 16 21
COLLAR GULCH AT MOUTH NEAR MAIOEN U.4 3 2 2 Z 3 [ 3 7
[BnDGER CREEE 8EL FORKS NA BROWNING 35 46 T2 110 B¥ 258 283 370 480




Taple B,—- Estimated monthly streamfiou characteristics for June ang July.

G.%¥%s moenthly mean streemflow for spzcified month exceeded X¥ percent of
g%, msan maninly streamflsw for specified months

! Stream name

RpCx CREEK AT MOUTH NEAR WISJOM
DELAND LREEK AT MOUTH NEAR WISE RIVER
HALFWAY CREEX AT MOUTH NEAR WHMITEHALL
W.F DEEP CREEK 4T MOUTH WR MILLIGAN
COLLAR GULCH AT MOUTH NEAR HAIDERN
BADGER CREEK BEL FORKS MR BROWNING

in

cubic
June
Q.93 J. 80
20 27
1 2
7 2
4] 8
z 3
209 250

69

17
15

370

73

25
z21

560

the vedarss
feet per sezond 3

Mg

53

18
14

£10

in cubilce

G.90

feael par

July
Q.83

second’



Tabhle 9,

S o
SMy mazan monthiy streamflow for specified Annths

Stream name

(0CK CREEK AT MOUTA WEAR WISDOM
JELANDO CREEK AT MIJUTH NEAR WISE RIVER
{ALFWAY CREEK AT MOUTH NEAR WHITEHALL
{.F DEEP CRESK AT MOUTH NR MILLIGAN
OLLAR GULCH AT MCUTH MEAR MAIDEN
VADGER CREEK BEL FORKS NR BROMMNING

Estimated monthly streamflow characteristics

manthly mean streamflow far specified month excecded

far Augusi

X% percent of

the yearses

in cubic feet per second J

August
4.90 @.80 Q.50
;] & e
0.3 0.3 G.6
2 2 3
2 2 3
0.5 Q.6 1
31 34 13

and September.

in cubic

3.90

feet per sefonrd:

September

.80 Q.30
5 7
q.3 0.3
Z 2
b Z
0.4 0.4

a7 33

g.29






PREFILED TESTIMONY OF
FREDERICK A. NELSON
ON BEHALF OF THE
MONTANA DEPARTMENT OF FISH, WILDLIFE AND PARKS (MDFWP]}

Please state your name and business address.
Fred Nelson, MDFWP, 1400 South 19th Ave., Bozeman, MT 59715
What is your present employment?

I am a fisheries biologist employed by the Montana Department
of Fish, Wildlife and Parks.

Please state your educational background and experience.

I am a 1968 graduate of Cornell University, Ithaca, NY, with
a B.S. degree in Fishery Science. I received a M.S. degree in
Fish and Wildlife Management at Montana State University in
1976. I've been employed by the MDFWP since 1976.

Briefly describe your instream flow-related training.

My instream flow-related training began in 1978 when I
attended a week-~long instream flow methods workshop, conducted
by the U.S. Fish and Wildlife Service, in California. Since
then, I've attended a number of other workshops and training
sessions. These are listed in my vita, which is included with
this prefiled testimony.

What is the purpose of your testimony in this proceeding?

The purpose of my testimony is to: (1) briefly describe my
role in the instream flow-~related work that culminated with
the MDFWP's reservation application, (2) provide information
on the methods that are available for deriving instream flow
recommendations, with special emphasis on the Wetted Perimeter
Inflection Point Method (WPIPM), the primary method used in
MDFWP's application, and (3) briefly describe the fishery
values of the 175 stream reaches upstream from Canyon Ferry
Dam where MDFWP has made instream flow requests.

For clarity, each of the above three elements of my testimony
will be addressed under the following headings:

MY ROLE IN MDFWP'S INSTREAM FLOW RESERVATION PROGRAM

THE WETTED PERIMETER INFLECTION POINT METHOD AND OTHER
INSTREAM FLCW METHCDS

NELSCON = DIRECT -~ 1



STREAM FISHERY VALUES UPSTREAM FROM CANYON FERRY DAM
MY ROLE IN MDFWP'S INSTREAM FLOW RESERVATION PROGRAM
Briefly describe your role in the reservation process.

Since 1976, when I began work with MDFWP, my duties have
focused on instream flow and other water-related issues. 1In
regard to this reservation application, my main contributions
are summarized as follows:

1) Based on my research and information provided by other
professionals, the MDFWP adopted the WPIPM as the primary
instream flow method in its instream flow program. This
method, which originated in Idaho and Washington in the
early 1970's, was, under my auspices, slightly modified
from its original form for use in Montana.

2) I oversaw the development of MDFWP's wetted perimeter
(WETP)} predictive computer program, an integral part of
the WPIPM. This program and later updates incorporated
state~-of~the~art simulation procedures that were
developed by the Cooperative Instream Flow Service Group
of the U.S5. Fish and Wildlife Service, Fort Collins,
Colorado.

3) In 1980, I researched and wrote the MDFWP's guidelines
for applying the WPIPM and using the WETP program. I
wrote guideline updates in 1984 and 1989. The 1989
revision is attached as Exhibit 1.

4) All WETP data that were collected by MDFWP personnel were
sent to me for review. I checked each data set to ensure
that program assumptions were met and no errors were
present. Unacceptable data sets were returned to the
investigators for correction. If corrections were not
possible, the data sets were eliminated. Acceptable data
were run through the WETP program, which is located at
Montana State University and, in a mini-version, at
MDFWP's regional office in Bozeman. The end product was
then returned to the investigators, who determined the
instream flow recommendations.

5) I conducted, often in conjunction with the USGS, Helena,
workshops to train MDFWP personnel in the use of the
WPIPM. Training included: theory, surveying and other
field technigques, selection of study 51tes, data coding,
and flow-measuring procedures.

&) I assisted, when called upon, other MDFWP biologists and
team leaders who were conducting instream flow studies.
I assisted with the selection of study sites, the

NELSON = DIRECT ~ 2



establishment of stream cross-sections, field data
collection and data coding, and aided with problen

solving.

7) I was responsible for preparing the MDFWP's reservation
application for the Missouri Basin upstream from Canyon
Ferry Dam (Volume 2 of the application). I coordinated
MDFWP's efforts in identifying those streams of the upper
basin having the highest fishery values. I coordinated
and administered instream flow studies that determined
the instream flow needs for many of the 175 high quality
stream reaches ultimately selected for reservation
applications. I personally led the team of workers that
established study sites and collected WETP field data on
25 stream reaches, and I participated in the
electrofishing (the method used to sample stream fish
populations) of about 35 reaches.

Information I presented in Volume 2 for the 175 stream
reaches (these reaches are located on maps in Appendix A
of my testimony) was primarily extracted from published
instream flow reports written by other MDFWP biologists.
Other sources included annual federal aid completion
reports prepared by MDFWP, progress reports and raw data
in MDFWP files, and personal communications with MDFWEPF's
field biologists. A portion also reflects studies that
I personally conducted or directly supervised.

8) I wrote, along with Steve Leathe, MDFWP, Great Falls, the
publication titled "A Literature Evaluation of Montana's
Wetted Perimeter Inflection Point Method For Deriving
Instream Flow Recommendations." This publication
provides an up-to-date synopsis of the history of the
WPIPM, examines its theoretical and experimental basis,
identifies its strengths and weaknesses as compared to
other available methods, and provides Jjustification for
its use in Montana. (See Exhibit 2.)

What portions of MDFWP's reservation application were your
direct responsibility?

I was responsible for preparing the following:
Volume 1

Page 1~6 last two paragraphs through page 1-8 first full
paragraph.

Fage 1-9 through end of paragraph top of page 1-10

Page 1-11 through page 1-31b except for water availability

section on page 1-29.
Page 1-37 third paragraph thrcough page 1-38, second paragraph.
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Volume 2

Pages 2-1 through 2-~620.

THE WETTED PERIMETER INFLECTION POINT METHOD AND OTHER INSTREAM
FLOW METHODS

Q.

A,

What is the purpose of instream flows?

An adequate flow of water (an instream flow) is needed to
sustain those stream fishes that provide for a sport fishery.

How are instream flows determined?

The required instream flows are determined using instream flow
methods. There are many different instream flow methods
described in the literature.

What methods are available for deriving instream flows in
Montana?

By far, the best and most accurate means for deriving instream
flow recommendations to protect fishery values in a selected
waterway 1is to directly observe the response of the fish
population to flow variations over a period of many years.
The end product of this evaluation is the derivation of the
actual relationship between fish abundance and flows. This
relationship 1is the basis for deriving the instream
recommendations. This empirical approach involves a long-term
commitment of time, money and manpower, probably for 10 or
more years. Other factors that can influence fish populations
over time must also be accounted for in this long-term
evaluation. Because of the intensive data requirements and
long-term commitment, this approach is impractical and rarely
used, forcing resource managers to rely on an array of less
time~consuming and more practical alternatives when deriving
flow recommendations. These alternatives, or shortcuts, are
divided intec three general groups of instream flow methods
termed (1) non-field, (2) habitat retention, and (3)
incremental.

Recommendations derived from non-field methods (Group #1) are
typically based on a flow guantity derived from the historic
flow record. These methods are usually performed in the
office using existing flow information. Non-field methods are
generally weak in establishing a biolecgical basis for the
recommended flows, and are normally confined to deriving
preliminary or reconnaissance grade recommendations, thus
limiting their suitability for use in Montana's water
reservation program.
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Habitat retention methods (Group #2) examine various
components of a stream's hydraulic characteristics at various
flows for the purpose of developing generalized habitat~flow
relationships. The recommendation is not based on detailed
evaluations of the habitat requirements of specific fish
species or life stages. The simplified prediction techniques
that this group uses in evaluating the condition of the stream
environment reduces field data requirements to the point where
dollar costs, manpower needs and time consumption are
reasonable. The outcome of the analysis is a minimum flow
recommendation that is intended to fully protect some aspect
of the stream resource. These methods are most appropriate
when instream protection is reguested for a large number of
streams, as occurs in state water reservation programs.

Incremental methods (Group #3) preduce habitat-flow
relationships for specific life stages of warious fish
species. These methods attempt to predict the actual amount
of suitable fish habitat that is present as flow changes

incrementally. Incremental methods are typically applied
where planned water developments, such as dams, will
drastically alter existing flows. The habitat-~flow

relationships generated by these methods are analyzed in
combination with the site's historic flow records and
predicted post~project flows to determine the magnitude of the
habitat changes that will occur when the project is completed.
This analysis is conducted for each fish species and life
stage of importance. Through negotiation, flow releases are
established based on the willingness of each party to absorb
some acceptable level of loss =~ the resource manager loses
fish habitat and the dam operator loses revenue by having to
release water to satisfy fishery needs. Consequently, these
methods provide a means for measuring trade-offs as opposed to
providing minimum flow recommendations. This is a costly,
complex and time-consuming analysis that has 1limited
application to the water reservation process.

What instream flow methods are used by MDFWP?

The MDFWP employs a number of instream flow methods, depending
on the needs of a particular situation. The nature of the
water reservation process relegated the non-field and
incremental groups of methods to a secondary role in deriving
flow recommendations. Habitat retention methods (Group #2)
were most suited to the process. The habitat retention method
selected by the MDFWP was the wetted perimeter inflection
point method (WPIPM). This method was judged most suited for
use on Montana's waters.

Cid MDFWP originate the WPIPM?
No. The WPIPM has existed since the early-1%70s. The MDFWP
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simply adopted this existing method, in a slightly modified
form, for use in its instream flow program.

Are other states and provinces using the WPIPM?

The WPIPM is widely accepted, particularly in the West. Most
states and provinces having protective instream flow
legislation employ a variety of instream flow methods,
depending on the needs of a particular situation. Agencies in
Colorado, Washington, Minnesota, Wyoming, Idahc and British
Columbia presently use variations of the WPIPM in their

instream flow programs.

Does the WPIPM have a 1link with other habitat retention
methods?

Wetted perimeter criteria are a component of many other
habitat retention methods currently in use. Wetted perimeter
analyses are not solely restricted to the WPIPM.

What is wetted perimeter and what is an inflection point?

Wetted perimeter is the distance (in feet) along the bottom
and sides of a channel cross-section that is in contact with
water when the stream is viewed in cross-section (see Appendix
B). As the flow in a stream channel increases, the wetted
perimeter also increases, but the rate of gain of wetted
perimeter is not constant throughout the entire range of
flows. Starting at zero flow, wetted perimeter increases
rapidly for small increases in flow up to the point where the
stream channel nears its maximum width. Beyond this break or
inflection point, the increase of wetted perimeter is less
rapid as flow increases. Appendix C depicts the relationship
between wetted perimeter and flow, showing an inflection

point.

The wetted perimeter~flow relationship thus provides a measure
of the amount of stream bottom that is covered by water at

various flows.
On what area of a stream is the WPIPM applied?

The relationship between wetted perimeter and fleow is derived
for stream riffles. A riffle is a section of stream in which
the water flow is rapid and shallower than the sections above
and below. Streams usually consist of a succession of pools
and riffles.

Why does the WPIPM focus on riffles?

Aquatic insects, such as caddis flies, stone flies and
mayflies, and other aguatic invertebrates are the primary food
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of Montana's stream-dwelling gamefish. It is widely accepted
that the production of these aquatic food items is greatest in
riffles of streams. Thus, riffles are the primary fish food-
producing area in streams.

How is food production related to streamflows?

Aquatic invertebrates, the major food items in Montana's
streams, inhakit the small spaces within the stream bottom.
Flowing water supplies the oxygen that is needed to sustain
these gill-breathing life forms. Without a cover of water,
the bottom substrate becomes uninhabitable. The amount of
riffle habitat covered with water will increase with flow,
causing the food-producing potential to also increase.
Streamflow controls the amount of riffle area that is wetted
and, thus, controls the amount of habitat that is available

for producing food.

What 1is the connection between the wetted perimeter-flow
relationship for riffles and food production?

The relationship between wetted perimeter and flow for stream
riffles generally, but not always, shows two inflection points
where the rate of increase of wetted perimeter changes. 1In
the example (Appendix D), these inflection points occur at
approximate flows of 8 and 12 cfs. Below the lower inflection
point (8 cfs), the flow is spreading out horizontally across
the stream bottom, causing the wetted perimeter to increase
rapidly for very small increases in flow. A point is
eventually reached (at the lower inflection point) where the
water starts to move up the sides of the active channel and
the rate of increase of wetted perimeter begins to decline.
At the upper inflection point (12 cfs), the stream is
approaching its maximum width and begins to move up the banks
as flow increases. Large increases in flow beyond the upper
inflection point cause only small increases in wetted

perimeter.

The area available for food production is, in my judgement,
near optimal at the upper inflection point because almost all
of the available riffle, or focd-producing, area 1is covered
with water. At flows below the upper inflection point, the
stream begins to pull away from the riffle bottom until, at
the lower inflection point, the rate of loss of wetted bottom
begins to rapidly accelerate. Once flows are reduced below
the lower inflection point, the riffle bottom is being exposed
at an even greater rate and the area available for food
production greatly diminishes. The method is intended to
establish a threshold below which a stream®'s food-producing
capacity begins to decline ({upper inflection point) and a
threshold at which the loss 1is Jjudged unacceptable {lower
inflection pointj.

@
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Does the MDFWP have photographs that depict the change in
wetted perimeter as flow decreases?

Yes. An example is shown in Exhibit 3. This site is the
lower Big Hole River at High Recad Bridge near Twin Bridges.
The site is shown at flows of 1,450, 543, 55 and less than 10

cfs.

What happens to the wetted perimeter at the various flows?

At 1,450 cfs, the river bottom is completely covered with
water and, conseguently, wetted perimeter is optimized. At
543 cfs, the water is beginning to pull away from the bottom,
as indicated by the small area of exposed gravel at the
river's edge. Wetted perimeter is beginning to decline. At
55 cfs, a vast area of the bottom is exposed and the flow is
now confined to a narrow strip in the center of the channel.
Wetted perimeter has been reduced to a low level. At less
than 10 cfs, the flow is a mere trickle that barely covers a
narrow band in the channel'’s center. Wetted perimeter is now
approaching zero - the point at which the channel is

completely dry.

For this Big Hole site, at what flow does the upper inflection
point occur?

For this Big Hole site, the upper inflection point occurs at
about 650 cfs. Six hundred and fifty cfs is the point at
which the river bottom becomes completely covered by water,
causing the wetted perimeter to be near its maximum. Above
650 cfs, large increases in flow lead to only small increases
in wetted perimeter.

How 1s the recommended flow selected from the wetted
perimeter~flow relationship?

The WPIPM provides a range of flows (between the lower and
upper inflection points) from which a single instream flow
recommendation is selected. Flows below the lower inflection
point are judged undesirable based on their probable impacts
on food production, while flows at or above the upper
inflection point are considered to maximize the food-producing
area.

The final flow recommendation is generally selected from the
range of flows between the two inflection points by a
consensus of the biologists who collected and analyzed all

relevant field data for the stream of interest.  The
biologists® rating of the stream resource forms the basis for
the flow selection process. Factors considered 1in the

evaluation include: (1) the level of recreational use, (2) the
existing 1level of environmental degradation, (3) water
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availability, and (4) the magnitude and composition of
existing fish populations. Fish population information, which
is essential for all streams, is a major consideration. A
marginal or poor fishery would likely Jjustify a flow
recommendation at or near the lower inflection point unless
other considerations, such as the presence of "Species of
Special Concern' (Arctic grayling and cutthroat trout, for
example) warrant a higher flow. In general, streams with
51gn1flcant resident flsh_populatlons those providing crucial
spawning and/or rearing habitats for migratory populations,
and those supporting 51gn1flcant populations of "Species of
Special Concern" were given <consideration for flow
recommendations at or near the upper inflection point.

Other candidates for upper inflection point recommendations
are streams that have the capacity to provide outstanding
fisheries, but are prevented from reaching their potential due
to stream dewatering. The flow at the upper inflection point
would provide a goal to strive for should the means become
available to improve streamflows through such mechanisms as
water storage projects, water conservation, or the lease of
irrigation water for instream uses. Streams that are
subjected to other forms of environmental degradation, such as
mining pollution, and that have the potential to support
significant fisheries if reclaimed, are additional candidates
for upper inflection point recommendatlons.

What are the field data requirements for the WPIPM and how are
wetted perimeter-flow relationships derived?

The wetted perimeter-flow relationship for a stream of
interest is derived using a wetted perimeter predictive (WETP)
computer program developed in 1980 for the MDFWP.

Two pieces of information -~ the cross-—sectional profile and
stage~discharge rating curve ~-- are required for each riffle
cross-section as input to the WETP program. These data are
obtained in the field using standard surveying procedures.

The stage-discharge rating curve describes the relationship
between the height of the water surface (the stage) in the
riffle cross-section and the magnitude of the flow (discharge)
through the cross~section. This rating curve, when coupled
with the cross~sectional profile, is all that is needed to
compute the riffle wetted perimeter at most flows of interest.

The WETP program reguires at least two sets of stage
measurements taken at different known flows to develop the
stage-discharge rating curve. However, the use of three sets
of stage-discharge data collected at a high, intermediate and
low flow is recommended. The three measurements are made when
runoff 1is receding (high flow), near the end of runoff
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(intermediate flow) and during late summer-early fall (low
flow)}.

The channel profile also has to be measured for each cross-
section. Unlike the measurement of water surface elevations,

this has to be done only once.

The WPIPM is applied solely to riffles. Cross-sections can be
established in a single riffle or in a number of different
riffles. Cross-sections should describe the typical riffle
habitat within the stream segment being studied. For each
riffle, no more than three cross-sections placed at the
riffle's head, middle and bottom are needed. Fewer can be
used if the riffle 1is fairly uniform. Typically, cross-
sections were placed in more than one riffle in each reach.
Three to five cross-sections were generally used to model the
riffle habitat in each reach. For example, if the biologist-
in-charge judged that three different riffles represented the
typical riffle habitat within the reach being studied and also
judged that riffle one could be adequately modelled using
three cross~sections and riffles two and three could be
modeled using one cross-section each, then a total of five
riffle cross-sections would be avallable for the analysis.

When deriving the wetted perimeter-flow relationship for each
reach, the computed wetted perimeters for all riffle cross-
sections at each flow of interest are averaged. The flow
request is derived from the wetted perimeter-flow relationship
for the composite of all riffle cross-sections. For the above
example, the composite would represent the average for five
riffle cross-sections.

Wwho collected the field data for MDFWP's reservation
application?

Field data were collected by a team of MDFWP personnel,
usually consisting of a team leader - typically a biologist -
and two or more field workers. Approximately twelve teams
collected the wetted perimeter data presented in MDFWP's
application. Team leaders and some field workers were trained
in the use of the WPIPM in special workshops conducted by the
MDFWP, often in conjunction with the USGS. Duties of the team
leaders mainly included the selection of study sites, the
establishment of cross-sections, the operation of surveying
gear, the recording of elevations in field survey books, the
coding of data, the derivation of instream flow
recommendations, and the preparation of instream flow write-

ups.
What role do assumptions play in the WPIPM?
Because there are wide gaps in our knowledge of how fish
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respond to environmental changes, fishery scientists must rely
on broad, general assumptions when discussing how stream fish
populations are regulated. These assumptions may not fully
describe the means of regulation for a given stream of
interest or apply to all streams in a particular region, and
many have not been tested in definitive scientific studies.
Despite these shortcomings, the assumptions are logical and
defensible, but not immune to criticism. These bioclogical
assumptions are an essential part of all instream flow
methods, including the WPIPM. Reliance on assumptions is the
price to be paid for wusing alternatives (instream flow
methods), rather than long-~term biological studies, to derive
instream flow recommendations for individual waterways.

What are the major biological assumptions associated with the
WPIPM and are they reasonable?

The five major assumptions associated with the WPIPM, along
with a discussion of their reasonableness, follow:

Assumption 1. Food supply is a major factor influencing the
abundance of gamefish in Montana's streams. )

The reduction in physical habitat during late fall and winter
when natural streamflows are at their annual lows is generally
considered to be the primary factor that ultimately limits
fish populations in Montana's unregulated (without dams or
irrigation diversions) coldwater streams. However, food
supply is considered the key regulator during the warmer
months when higher water temperatures initiate fish growth and
young fish are hatched and enter the population. The
population increases over summer in both numbers and biomass,
typically reaching its highest level in fall. The fact that
fish populations in Montana's streams tend to increase over
summer suggests that the amount of physical habitat needed for
population expansion is in excess at this time when compared
to winter. Vacant habitat would have to be available in order
for this expansion to occur. This is consistent with the fact
that streamflow in Montana's unrequlated streams is typically
highest in spring-summer, thus producing an abundance of
physical habitat for fish. Food supply rather than habitat is
considered to limit the magnitude of this summer population
expansion. A number of studies support the importance of food
supply as the Xey population regulator during the warmer
months.

Assumption 2. The primary food of the gamefish inhabiting
Montana'®s streams is aguatic invertebrates.

This assumption is well documented in the literature.

Assumption 3. Aquatic invertebrates are primarily produced
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in riffles of streams.

This is a widely accepted assumption that is well documented
in the literature.

Assumption 4. Gamefish abundance is related to food
production, which in turn is related to the wetted perimeter

in riffles.

This assumption is alluded to in the literature, although no
single study has directly investigated this series of
relationships. A number of studies support the contention
that food supply is often the key regulator of fish abundance
in Western streams during the warmer months. Consequently,
the first relationship within assumption #4 appears valid.

As discussed earlier, the amount of riffle habitat covered
with water will increase with flow, causing the food-producing
potential to also increase. The few studies that have
examined this relationship between food production and riffle
wetted perimeter show inconclusive results. However, such a
relationship, although not documented in a definitive
scientific study, appears both logical and defensible.

Assumption 5. Food-producing capacity is at or near the
optimum at the upper inflection point on the wetted perimeter-
flow relationship for riffles.

The area available for food production is considered near
optimal at the upper inflection point because almost all of
the available riffle, or food-producing, area is wetted. This
is a logical assumption, although it has not been thoroughly
tested in a definitive scientific study.

What are some criticisms of the WPIPM and how do you respond
to those criticisms?

1. As discussed previously, the relationship between riffle
wetted perimeter and food production is not well
documented in the literature. The few studies that have
tested this relationship show 1inconclusive results.
While such a relationship appears logical, it has not
been validated in a definitive, scientific study.

2. The WPIPM does not quantify the relationship between fish
abundance and flows. However, all instream flow methods
share this limitation. Instream flow methods should be
viewed as shortcuts to obtaining instream flow
recommendations. To accomplish their purpose, they must
incorporate broad, general assumptions that greatly
simplify the complex interaction of biclogical and
environmental factors that regulate fish abundance in
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nature. In essence, an incomplete and relatively simple
population model (an instream flow method) is being
applied to a biological system of great complexity. With
the WPIPM, the focus is on food production, one of many
variables that can influence fish abundance. Based on
information reported in the literature, the targeting of
food production is a reascnable approcach for Montana's
streams where the role of food supply appears paramount
as a population regulator during the warmer months when
fish grow and populations expand. Maximizing a stream's
food producing area is expected to enhance the food
supply and, in turn, benefit fish. However, the
quantitative effects of flow variations on food
production and, in turn, on fish abundance are not
predicted by the WPIPM. The WPIPM merely provides an
estimate of the flow (the upper inflection point flow)
that will maximize the food-producing area. The wetted
perimeter and flow relationship generated for each study
stream by the WPIPM should not be construed as mimicking
the relationships between food production and flows, or
fish abundance and flows. The derivations of these
relationships are not achievable with the current body of
instream flow methods, but rather are the product of
stream-specific, long-term biological studies.

The WPIPM looks only at riffles, ignoring pools and runs’
which also are important habitats for fish. By targeting
only riffles, flow recommendations may shortchange other
essential habitats, causing some species and life stages
to suffer. This concern, however, may be unwarranted due
to the fact that riffles are the area of a stream that is
most sensitive to flow reductions. Pools and runs tend
to be less affected. A recommendation that wets a large
portion of the riffles will, at the same time, maintain
the integrity of runs and pools, thus protecting these
important habitats as well.

A common criticism of the WPIPM is that inflection points
are sometimes poorly defined and difficult to identify.
In Montana, the WPIPM has been primarily applied to
fairly high gradient mountain streams that contain well-
defined riffles having rectangular cross-~sectional
profiles. Due to this riffle configuration, inflection
points, particularly upper ones, are readily discernible
for the majority of streams. However, exceptions do
occur and require some level of professional judgment in
identifying inflection points. Professional Jjudgment
plays a role in other aspects of the WPIPM as well, and
its role can vary by stream. Professional Jjudgment,
however, is not confined to just the WPIPM, but is a
component of all instream flow methods. While some level
of professional Jjudgment may be reguired to select
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inflection points with the WPIPM, other methods may rely
on its use to define the habitat criteria that must be
met by the recommendations. The inwvolvement of
professional judgment is one of the sacrifices that must
be made for the convenience of using instream flow
methods in place of long-term bioclogical studies to
derive instream recommendations.

The WPIPM is often criticized for generating a single,
minimum flow recommendation that does not reflect the
year-round flow needs of all fish species and life
stages. Fish inhabiting Montana's streams do not 1live
under stable, year-round flow regimes. To survive, fish
must adapt to wide-ranging flows that can vary greatly by
season and by year. Individual fish species and life
stages are often affected differently by the naturally
varying flows. Lower flows tend to be more beneficial to
the younger life stages and smaller fish, while higher
flows tend to favor the older life stages and larger
fish. These relationships allow the total numbers of
fish in some chronically dewatered streams to remain
relatively high; however, the population will be
dominated by small fish. The flow needs for other life
functions, such as spawning and egg incubation, can also
differ among species. The argument is made that
recommendations must be species- and life stage-specific
to have biological relevance. This philosophy leads to
a complex array of recommendations that can vary by
season and by year.

An opposing philosophy views the recommendations within
the context of the prevailing instream flow laws, which
in this case is Montana's water reservation process.
Under the reservation process, the unappropriated waters
in a basin are allocated among all competing uses,
including municipal, agricultural and industrial as well
as instream for the protection of fish, wildlife, and
water quality. When granted, the instream reservation
becomes a part of the priority date system, with some
future uses subject to, or Jjunior to, the instream
reservation. When streamflows fall bkbelow the granted
instream flow reservations, junior consumptiwve users will
have to comply with the terms of the reservation and
cease withdrawing water until flows again recover. Given
this requirement, complex flow recommendaticns that vary
by time period and by year are generally unsuitable
because they confuse junior water users and exacerbate
problems with compliance and policing. The problem is
aggravated further by the 1large number of instream
reservations, potentially in the hundreds, that must be
monitored within a basin. A single, year-round
recommendation tends to minimize these problems, but such
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a recommendation may fail to fully satisfy the instream
flow needs of all fish species and all of their 1life
stages and functions. However, keeping the
recommendations simple appears, in the long run, to be in
the best interest of the resource because compliance and
policing problems are minimized.

The WPIPM assumes that a flow level intended to maximize
a stream's food-producing area will bhenefit all fish
species and 1life stages that feed on aguatic
invertebrates. Although this approach does not focus on
a particular gamefish species or life stage, adult trout
are the main target. Focusing on adults appears to be
the best strategy because this is the life stage that is
most important to the sport fishery.

Is the WPIPM applicable to all Montana streams?

The WPIPM 1s not applicable to all streams. The WPIPM is
designed for use on streams in which the flow is confined to
a single channel. When flow 1is distributed among many
channels, cross-sections through these braided reaches are
difficult to model hydraulically, making most computer models,
including WETP, unworkable in this situation. Waters having
little or no riffle development, such as cascading mountain
streams that plunge from pool to pool and some low gradient,
prairie streams, are another exception, as are spring creeks.
The stable, year-round flows that characterize spring creeks
prevent the collection of field data at a high, medium and low
flow, which is information needed to calibrate the WETP
computer program. Other methods must be applied to these

streams.

For what period of the year do the recommendations of the
WPIPM apply?

The WPIPM is intended to quantify the instream flow needs
during the non-winter period from approximately April through
October. This 1is the period when fish grow and feed
intensively. Availability of an adequate food supply during
the non-winter period is essential to the health and well-
being of the fish community. In winter, fish tend to confine
their activities to limited areas, are less active and feed
less, causing food availability to typically assume a
secondary role as a population regulator.

How does the MDFWP derive instream flow recommendations for
the winter period?

The pelicy of the MDFWP when deriving flow recommendations for
winter is to fully protect winter flows. The justification
for this policy is primarily based on the fact that winter is
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the period most detrimental to fish survival in streams that
are subjected to icing and other severe weather conditions.
For these streams, the harsh winter environment ultimately
limits the numbers and pounds of gamefish that can be
maintained indefinitely by the aquatic habitat. Winter flow
depletions would only serve to aggravate an already stressful
situation, leading to even greater winter losses and the
possible devastation of the fish community.

The fact that the flows in Montana's unrequlated streams are
generally lowest in the winter further justifies the policy of
fully protecting winter flows. The widely held assumption
that more water provides space for more fish has led to the
conclusion that the period of lowest streamflows is most
limiting to fish. The coupling of the low flow period with
harsh winter weather conditions increases the severity of the
stream environment in winter.

How do winter flow depletions affect food production?

In winter, the primary concern in regard to food production is
to maintain enough wetted habitat to overwinter the immature
stages of the aquatic invertebrates that serve as the primary
food of stream trout. Sufficient food must be available to
allow the trout to recover from the rigors of winter and begin
to grow when the water warms and fish metabolism increases.
Trout survival will be affected if the spring rise in water
temperature is not accompanied by an increase in food.

A less important function of the food-producing area in winter
is to supply food for wintering trout. While the scarcity or
unavailability of food is only considered a secondary cause of
winter mortality, it can be important during those winters in
which the physical condition of the environment is so degraded
by ice as to be barely tolerable to trout.

The naturally occurring low flows of winter reduce the amount
of riffle habitat (the food-producing area) to its lowest
level of the year in unregulated streams. Due to the wide,
shallow configuration of riffles, flow reductions affect this
habitat type much more severely than the deeper pools and
runs. Winter flow levels alone, particularly during below
normal water years, can affect the food supply through its
influence on the amount of riffle habitat that is available to
overwinter the bottom organisms. Ice action can further
deplete the food organisms by subjecting riffle sections to
sudden scouring and partial drying and freezing during the
anchor ice cycles. The combination of harsh weather
conditions and the naturally occurring low flows can severely
reduce the food supply in some years, potentially affecting
trout survival during the winter and in subsequent months as
well. Winter flow depletions have the potential to reduce the
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food supply even further.
Will the recommendations of the WPIPM protect winter flows?

As discussed earlier, the protection of natural flows during
the critical winter months is justified if the goal is to
maintain fish populations at their existing levels. As a
guideline, the winter recommendation should not be less than
the base flow, which is defined as the lowest mean monthly
flow during the winter months. Past work by the MDFWP has
shown that the upper inflection point recommendations of the
WPIPM typically exceed base flows. Winter flows would,
therefore, be protected if upper inflection point
recommendations were extended through the winter period. This
is a common practice of the MDFWP when recommending flows and
was applied in the Missouri Basin reservation application.
Lower inflection peint recommendations are normally inadequate
for protecting winter base flows.

Do the recommendations of the WPIPM exceed the available
streamflows?

There will be time periods, especially in winter and during
drought events, when the requested flows based on the WPIPM
exceed the available flows. On streams where appropriations
by consumptive water users have caused the existing flows to
be far less than the virgin condition, recommendations of the
WPIPM will often exceed the existing water availability during
the summer irrigation season when major depletions occur.

The concept of the flow recommendations being available at all
times is incompatible with the wide seasonal and annual flow
variations that <characterize Montana's streams. If
streamflows were stable from season-to-season, exhibited no
year-to-year variations, and were undepleted by consumptive
water users, the available water supply would exceed the
requested flows based on the WPIPM. Because streamflow is
seasonally variable and subject to depletion, the single,
year-round recommendations of the WPIPM will periodically
exceed the available supply. 0Only when the reguested flows
equal the historic low flows would they never exceed the
available streamflows. However, such flows would devastate a
stream fishery if maintained for any length of time and are
analogous to asking a farmer tc produce his crops using only
the amount of water available during the worst drought year on
record.

The fact that the requested instream flows pericdically exceed
the available water supply should noct be viewed as
unreasonable. In many respects, the requests are comparable
to a late, or Jjunicr, consumptive water right on a stream
having many senior appropriators. Because of the late
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priority date, this junior right holder infrequently receives
the full amount of his right. When water in excess of the
needs of the senior users is available, the junior right
holder can use this excess up to the amount of his right. The
fact that a right is held for a specified flow rate, water
volume and period of use does not guarantee that the full
amount will always be available during the period of need.
The unavailability of a full water supply does not prevent the
junior user from exercising his right nor does it invalidate
his legal claim to this excess water. The same reasoning
applies to an instream flow reservation, which, like a junior
consumptive water right, has a granted flow rate, volume and
period of use and a late priority date, one later than the
senior consumptive rights on the stream. 1In the case of the
Missouri Basin instream reservations, the instream priority
date will be 1985, about 120 years after the first consumptive
water uses were established in this basin. ©On many streams,
the needs of the senior consumptive water users will severely
limit the supply of water that will be available to satisfy
the instream reservations. The instream reservations, once
granted, simply guarantee that any excess flows up to the
amount of the granted instream flows are reserved for the
needs of fish.

Should the flow requests of the WPIPM be viewed as the flows
that must be maintained continuously in a stream in order for
fish populations to prosper?

Flows in individual Montana streams vary greatly from season-
to-season and year-to-year. Flows will periodically fall
below the recommendations of the WPIPM, even under undepleted,
virgin conditions. Clearly, wild fish populations have
prospered under these natural variations, even though the
flows are periodically less than those needed to maximize the
food-producing area. How these less than optimum flows affect
food supply and, in turn, fish abundance in a particular
stream is unknown. Like all instream flow methods, the WPIPM
is incapable of gquantifying these effects. The WPIPM simply
assumes that a stream's maximum food-producing potential is
achieved at the upper inflection point, which is the flow
level being recommended for most streams. The recommendations
should not be viewed as the flows that must be maintained
continuously in order for fish populations to prosper.

How should the flow requests based on the WPIPM be viewed?

The flow requests should be viewed within the context of the
water reservation process. The WPIPM provides the recommended
"trigger” flow at which junior water users must cease their
withdrawals. Under the Doctrine of Prior Appropriation, the
basis of Montana's water law, the users who are senicr to the
instream flow reservation can continue to withdraw water
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without being subject to the "trigger® flows.

Conseguently,

senior users can continue to exercise their rights and to
deplete streamflows, sometimes far below the "“"trigger" level.

Q. Did MDFWP use other methods in its reservation application?

A. Yes. For 61 stream reaches in its application, MDFWP relied
on four additional approaches for deriving flow
recommendations.

Q. What are these four approaches?

A. These are termed: Fixed Percentage Technigque, (2) Base

Flow Approach,

Quality

Maintenance, and (4) Biological-Flow Relationships.

A, 1. Fixed Percentage Technigue.

reaches, time constraints,
considerations prevented the use of the WPIPM.

Beaverhead-Red Rock Sub-basin

Browns Canyon Creek

Red Rock River (Reach #1)

Reservoir Creek
West Fork Dyce Creek

Big Hole Sub-basin
Big Lake Creek
Delano Creek
Jacobson Creek
Rock Creek

Wyman Creek

Gallatin Sub-basin
Hell Roaring Creek

Jefferson Sub-basin
Halfway Creek

Madison Sub-basin
Cougar Creek

Duck Creek

Elk River

Moore Creek

Red Canyon Creek
Trapprer Creek
Watkins Creek

Ruby Sub-basin
Coal Creek

Briefly describe these approaches and why they were used.

Upper Missouri Sub-basin
Deep Creek

Smith Sub-basin
North Fork Deep Creek

Musselshell Sub-basin
Collar Gulch Creek

Marias Sub-basin
Badger Creek

Birch Creek

Cut Bank Creek

North Fork Deep Creek
Scuth Fork Deep Creek
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An alternative method (termed the fixed percentage method} that
incorporated the results from the WPIPM was used to derive
recommendations for these waters. For this derivation, the high
inflection point flows that were derived for those streams in which
the WPIPM was applied, were expressed as percentages of the average
annual flow for each stream. Percentages were computed for only
those tributaries in which a calculation of the average annual flow
was available when this analysis was completed in November 1988.
These percentages were then arrayed by sub-basin and the individual
percentages in each sub-basin were averaged to derive a sub-basin
mean (see table below). The mean percentages were then used to
calculate flow requirements for the corresponding sub-basin
tributary streams (the 27 in the previous table) in which flow
requests from the WPIPM were unavailable. High inflection point
flows, when averaged by sub-~basin, ranged from 27-48% of the
average annual flow.

Upper inflection point flows expressed as percentages of the
average annual flow for selected streams in the Missouri River

Basin.
Upper Inflection Point

Sub-basin Streams No. Streams Mean Percentage {Range)

Beaverhead-

Red Rock River Tributaries 25 43 (16-70}
Big Hole River tributaries 21 32 (18-66)
Gallatin River tributaries 10 31 (25-39)
(excludes East Gallatin River

tributaries)

Jefferson River tributaries 7 36 (33-40)
Madison River tributaries i0 47 (29-61)
Ruby River tributaries 7 48 (37-54)
Upper Missouri River tributaries 7 34 (18-71)
Musselshell River tributaries 6 44 (39-58)
Smith River tributaries g 27 (16-39)
Marias River tributaries 7 40 (24-68)

! Range excludes lowest and highest values to eliminate cutliers
which could skew the mean percentage.
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2. Base Flow Approach. For some streams, often referred to
as spring creeks, subsurface inflows are the major year-round
water source. Subsurface inflows stabilize flow patterns from
month~to~month and year-to-~year, thus eliminating the extreme
flow peaks that characterize those streams that rely heavily
on snow-melt for their water supply. Because seasonal flows
are relatively stable in spring creeks, the collection of
cross~sectional field data at a high, medium and low flow,
information needed to calibrate the WETP computer program and
derive wetted perimeter-flow relationships, was unachievable.
Another approach had to be used to derive recommendations for
the 17 high quality spring creeks in this application.

Subsurface inflows not only stabilize annual flow patterns,
but also moderate seasonal temperature fluctuations, causing
peak temperatures in spring creeks to be cooler in summer and
warmer in winter than in neighboring mountain streams. This
creates temperatures more favorable for the year-round growth
of trout. Warmer winter temperatures also reduce the
potential for icing, thus lessening winter stress on trout.
The dissolved mineral content of subsurface inflows, which is
typically far greater than that of snow-melt, creates a
fertile and highly productive aquatic environment. This
combination of relatively stable flow and temperature regimes
and high fertility gives spring creeks the potential to grow
and sustain trout at levels that far exceed the biological
capability of most other streams.

To protect the unique and highly valued spring creek resource,
MDFWP requested that the base flow -- the lowest mean monthly
flow for the year -- be reserved for the maintenance of year-
round fish and wildlife habitat. Base flow typically occurs
during the winter when subsurface inflows are generally lowest
for the year and, thus, reflects a normal low flow event.
This level of protection was deemed sufficient to maintain the
outstanding fish and wildlife habitats of spring creeks.

Most of the base flow requests in MDFWP's application were
derived from flow information provided by the USGS. For six
spring creeks, however, base flow requests reflect flow
information collected by the MDFWP. At the time flow requests
were finalized for these six creeks, USGS derived base flows

were unavalilable.

For three spring creeks in MDFWP's application (Poindexter
Slough, Willow Spring Creek and Black Sand Spring Creek), USGS
flow quantifications were unavailable until the summer of 1990
and, consequently, were not included in Volume 1 of the
MDFWP's application. These quantifications are shown in

Appendix E of my testimony.
Twe additional streams, Stickney and Wegner creeks,
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tributaries to the Missouri River near the town of Craig, also
had their flows determined by an alternative method that is
similar in concept to the base flow approach. These streams
are intermittent in their lower reaches but are important in
the Spring when runoff provides flows which allow rainbow
trout to enter from the Missouri River to spawn. Requested
flows were the mean monthly flows as determined by the USGS
and were requested for only 4 months of the year.

3. Water Ouality and Flow Management Maintenance. For three
streams in the Madison sub-basin (Beaver and Cabin creeks and
the West Fork Madison River) and four streams in the Gallatin
sub-basin (East Gallatin River--Reach #1, Bridger, Rocky, and
sourdough creeks), all remaining, unappropriated water was
requested to remain instream. The purpose of the request for
the four Gallatin River tributaries is to protect the water
quality component of fish habitat in the East Gallatin River,
a stream with a history of pollution problems. For the three
Madison River tributaries, the regquest is crucial for the
continued success of the fishery-flow management plan for the
Madison River. Tributaries are virtually the sole water
supply to the upper Madison River when Hebgen Reservoir is
filled each year and flow releases into the river are reduced.
Without this crucial water source, the Madison River fishery
would suffer.

4. Biological~Flow Relationships. Flow regquests for the

callatin River--Reach #2, Madison River--Reach #4, and Narrows
creek (Red Rock-~Beaverhead River Sub-basin) are based on
biological-flow relationships developed from data collected in
past years. Flow requests for Missouri River mainstem Reaches
#2 through #6 are based on biological studies, which relate
goose nesting success and the seasonal biological needs of
resident and migratory fishes to flows.
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STREAM FISHERY VALUES UPSTREAM FROM CANYON FERRY DAM

Q. Briefly describe the fishery values that will be protected by
the instream flow requests for the 175 stream reaches in

Volume 2 of MDFWP's application.

A, Rather than repeat the voluminous body of information
presented for the 175 stream reaches 1in Volume 2 of the
application, I've chosen to summarize this material by lumping
streams having similar characteristics and generalizing, in
simple terms, on their importance as fisheries. My comments
will be organized by drainage; Big Hole, Gallatin, Jefferson,
Madison, Red Rock-Beaverhead, Ruby and the Missouri above
Canyon Ferry Dam. If specific questions arise regarding
individual waters, the reader is referred to the 620 pages of
Volume 2 where each stream reach is addressed in detail.

Big Hole River Drainage

The Big Hole River is nationally recognized as one of the West's
outstanding wild trout fisheries. The 56~mile "Blue Ribbon"
stretch of river from Divide to the mouth (Reach #3 1in the
application) is one of southwest Montana's most heavily utilized
river fisheries, having an estimated 22,400 angler-days of pressure

in 1989 (from published angler-use data of the MDFWP). (The entire
river -- Reaches 1, 2 and 3 -~ supported nearly 40,000 angler-
days.) The 31-mile section of Reach #3 from Divide to Glen
supports robust populations of brown and rainbow trout. Below

Glen, dewatering takes its tell and the trout population, now
almost exclusively comprised of brown trout, declines to a low
level as the river progresses to its mouth.

The canyon portion of Reach #2 is noted for its rainbow trout.
Lesser numbers of brown trout, some of trophy-~size, also inhabit
the canyon. Upstream, trout numbers decline markedly and broock
trout become more prevalent in the catch.

Reach #1 is essentially a brook trout fishery. Like the lower
river, Reach #1 suffers from severe dewatering during the summer
irrigation season, particularly in the vicinity of Wisdom where
zero flows have recently occurred. While the fishery in Reach #1
is certainly not the caliber of that in Reach #3, the presence of
a Montana fish species of "special concern" - the arctic grayling -
gives it national significance.

The stream-dwelling grayling, which once thrived in the Missouri
drainage above the Great Falls, 1is now reduced to a remnant
population found in the upper Big Hole drainage. The Big Hole
River near Wisdom -- a grayling stronghold =-- supported, in 1989,
an estimated 22 yearling and clder grayling per river mile, down
from over 100 per mile in 1983. Less than 1,500 grayling may
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remain river~wide. Many believe that the continuing decline of the
presently low population warrants threatened or endangered status
for the Big Hole grayling.

Along with the mainstem Big Hole River, grayling are found in 14
tributaries in MDFWP's application (Big Lake, Deep, Fishtrap,
Francis, Governor, LaMarche, Miner, Mussigbrod, Pintlar, Rock,
Steel, Swamp and Wyman creeks and N.F. Big Hole River). Big Lake,
Governor, Rock, Steel and Swamp creeks are spawning and rearing
sites for river grayling, while Deep and LaMarche creeks are
probable spawning sites. Deep Creek is also an important wintering
area for river grayling.

The westslope cutthroat trout, another dwindling species of
nspecial concern" that currently occupies less than eight percent
of its historic Montana range, is now restricted to headwater areas
of mountain tributaries where it survives in isolated populations
numbering from a few hundred to a few thousand individuals.
Westslope cutthroat reside in low numbers in ten Big Hole
tributaries (Camp, Delano, Jacobson, Jerry, Moose, Pattengail, Six
mile, Trapper, and Wyman creeks and Wise River). Westslope
cutthroat readily hybridize with rainbow and Yellowstone cutthroat
trout, species introduced throughout western Montana. Only in one
Big Hole tributary -- Delano Creek == has the purity of the
westslope cutthroat been verified through genetic testing.
Genetically pure populations may occur in some of the other nine
tributaries as well.

Except for Divide Creek, whose mainstem flows entirely through private
lands, the tributaries to the lower Big Hole River below Wise River
(Birch, Camp, Canyon, Jerry, Moose, Trapper and Willow Creeks) mainly
pass through forested mountains within the public domain. Once reaching
the valley floor, these streams flow through private ranching and
grazing lands to their junctures with the Big Hole River. All of these
streams provide notable fishing for pan-sized trout. Brook trout
predominate in four tributaries (Birch, Camp, Divide and Trapper creeks)
while rainbow and rainbow X cutthroat hybrid trout are most numerous in
canyon, Jerry, Moose and Willow creeks. A smattering of cutthroat trout
and a very few brown trout are also present in some streams.

Twenty-seven of the requested reservation streams feed the middle Big
Hole River between Wise River and Wisdom. Twelve of these (American,
california, Corral, Deep, French, Oregon, Sevenmile, Seymour, Sixmile,
Sullivan, Tenmile, and Twelvemile creeks) originate on, or flow through,
the 56,138-acre Mt. Haggin Wildlife Management Area, owned by MDFWP.
all 12 support high numbers of pan-sized trout. The brook trout, which
is the most abundant and widely distributed species on Mt. Haggin,
inhabits all 12 streams. Nine streams also contain rainbow trout, four
support rainbow x cutthroat hybrids, and one (Sixmile Creek) has
cutthroat trout of unknown genetic purity.

ameng those 27 middle Big Hele River tributaries described 1in the
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application are the Wise River and three of its 50+ tributaries
{Jacobson, Pattengall and Wyman creeks). Virtually all of the Wise
River drainage is within the confines of the Beaverhead National Forest.
Here, the brook trout is the most numerous trout species. Lesser
numbers of rainbow, cutthroat and rainbow x cutthroat hybrid trout
intermingle with the brook trout. Jacobson Creek is the only known
tributary where cutthroat trout dominate the population.

The North Fork Big Hole River and five of its tributaries (Johnson,
Joseph, Mussigbrod, Ruby and Trail creeks) are other requested
reservation streams feeding the middle river. Most of these waters
meander through 1lush, willow-lined, riparian zones within steep,
mountain terrain before entering the broad North Fork valley. The
U.S.Forest Service 1s the majority land holder in the North Fork
drainage, except for the North Fork itself which passes entirely through
private lands. Brook trout are by far the most numerous trout species.
A few of these streams also support low numbers of rainbow and rainbow

x cutthroat hybrids.

The remaining five tributaries to the middle river (Bear, Bryant,
Fishtrap, LaMarche and Pintlar creeks) are alsc locally noted for their
broock trout fishing. These tributary drainages are primarily within
mountain forest lands contreolled by the USFS.

Privately-owned grassland—sagebrush hillsides are the major land feature
along the upper Big Hole above Wisdom. Nine reservation tributaries
(Big Lake, Francis, Governor, Miner, Rock, Steel, Swamp, and Warm
Springs creeks and S.F. Big Hole River), all brook trout fisheries of
local significance, feed the upper river.

Overall, the streams of the Big Hole drainage, including the Big Hole
River, annually prov1de over 67,000 angler-days of recreation. Of the
major drainages in southwest Montana, the Big Hole ranks third behind
the Madison and Gallatin drainages in total angler use.

Gallatin River Drainage

The Gallatin River, one of Montana‘'s "Blue Ribbon" trout waters, ranks
nationally as an outstanding wild trout fishery. 1In 1989, fishermen
accounted for over 65,000 angler-days of recreational use on the
Gallatin River. A prolific rainbow trout population and lesser numbers
of brown trout, noted for their occasional trophy size, inhabit Reach #1
and the canyon portion of Reach #2. Once the river leaves the narrow
canyon and enters the broad Gallatin valley, irrigation diversions
progressively drain the river channel, leaving little summer habitat for
fish. The 15-miles of river below Cameron Bridge to the confluence of
the East Gallatin are virtually ignored by anglers due to the severe
dewatering.

The 12-miles of the Gallatin River below the mouth of the East Gallatin
(Reach #3) are rejuvenated somewhat by the life sustaining summer flow
contribution of the East Gallatin River. Here, populations of brown and
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rainbow trout, while never approaching the numbers in the upper river,
are characterized by the presence of larger-size fish, some reaching

trophy proportions.

Ten requested reservation streams (Cache, Hell Reoaring, Porcupine, S.F.
Spanish, Spanish, and Squaw creeks, the Taylor Fork, and the West Fork
Gallatin River and its Middle and South forks) drain the high peaks of
the Gallatin National Forest south of Bozeman and feed the canyon
stretch of the Gallatin River. These ten are the most important stream
fisheries in the Gallatin Canyon. Rainbow trout are the most abundant
species in eight streams, brook trout dominate in one (S.F. Spanish
Creek), while genetically impure cutthroat trout are most numerous in

Cache Creek.

Downstream from the canyon mouth two tributaries (S. Cottonwood and Big
Bear creeks), whose lower stretches are chronically dewatered during the
irrigation season once reaching the valley floor, enter the river. 1In
their mountain headwaters in the Gallatin National Forest, rainbow,
brook and a few cutthroat trout reside. Upper S. Cottonwood Creek is
one of the Gallatin's outstanding small stream fisheries.

Baker Creek is the lower-most tributary having an instream flow regquest.
Baker Creek was originally a side~channel of the Gallatin River. A dike
and headgate were constructed at the channel head nearly 100 years ago,
creating what is now called Baker Creek. Because flows are regulated,
Baker Creek has spring creek-like gqualities. High numbers of larger-
size brown trout inhabit the lower creek. During the fall spawning
season, brown trout from the Gallatin River enter the creek to

reproduce.

The East Gallatin River supports robust populations of rainbow and brown
trout despite its proximity to the growing urban center of Bozeman.
Recent upgrades in Bozeman's sewage treatment plant have greatly
improved overall water quality, allowing the East Gallatin fishery to
prosper once again. However, the rapid expansion of Bozeman continues
to burden the river and periodic pollution problems persist. To help
slow the further deterioration of water quality and thus preserve the
East Gallatin's fishery, the MDFWP requested that all remaining,
unappropriated flow in three headwater tributaries - Bridger, Rocky and
Sourdough creeks, which are notable stream trout fisheries in their own
right - remain instream to dilute the various urban pollutants that

enter the river at Bozeman.

Instream flows were requested for six other East Gallatin tributaries.
The East and West forks of Hyalite Creek, both within the boundaries of
the Gallatin National Forest, provide crucial spawning and rearing
habitats for the cutthroat and arctic grayling populations of Hyalite
Reservoir, a popular lake fishery of regiocnal importance. Among the six
are three spring creeks (Ben Hart, Thompson and Reese creeks), which are
highly wvalued for their outstanding fisheries for rainbow and brown
trcocut. Hyalite Creek, a stream whose lower stretch has negligible
f%shery value due to chronic dewatering, supperts an abundance of smail
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rainbow trout in its headwaters in the ¢callatin National Forest below
Hyalite Reservoir.

Of the major river drainages in southwest Montana, the Gallatin drainage
is second in importance, after the Madison drainage, for angling-related
recreation. Anglers annually account for over 84,000 recreation-days
while pursuing their sport on the Gallatinfs flowing waters.

Jefferson River Drainage

The Jefferson River is plagued by many envircnmental problems, the most
notable being the severe dewatering that occurs during most irrigation
seasons throughout much of the 84 miles of river. The river's trout
populations reflect this degradation. Trout densities 1in the
Jefferson's best sections, even following a succession of "good" flow
years, are, at best, about % of those in the better stretches of the
nearby Madison and Big Hole rivers. Rainbow trout, which inhabit the
river in low numbers, comprise less than 10% of the trout population.
The river's brown trout, which commonly reach weights of 1%-2 pounds,
support a spring and fall sport fishery that is locally popular with
residents of the Butte-Whitehall area. Use, however, is relatively low,
amounting to only 15,260 angler-days in 1989. '

In addition to the Jefferson River, instream flows were requested for
ten Jefferson River tributaries. The largest and one of the relatively
few tributaries that contribute flows to the Jefferson River during the
summer irrigation season is the Boulder River. The upper Boulder (Reach
#1) offers, by far, the best fishing opportunities. Here, rainbow and
brook trout provide a locally important fishery in a small stream
setting. Downstream in Reach #2, channel sedimentation, summer
irrigation depletions, and metals pollution from the mines and old
tailings surrounding Basin, take their toll. The trout population, now
dominated by brown trout, plummets to a severely depressed level. Large
downstream springs help to rejuvenate the lower river, allowing brown
trout numbers in Reach #3 to rebound to a respectable density.

A substantial spawning run of brown trout from the Jefferson River
enters Reach #3 each fall. Because the Boulder's spawning gravel is
severely degraded, the capability of the river to produce young brown
trout recruits for the Jefferson River fishery is limited. The fact
that significant numbers of brown trout spawners annually ascend the
Boulder - a stream having marginal spawning potential -~ is indicative of
the overall poor state of other spawning sites for the Jefferson River
trout population.

One tributary to the Boulder River, the Little Boulder River, has an
instream flow request. The Little Boulder supports good numbers of
brown, rainbow and brook trout in its lower segment and provides small
stream fishing opportunities of local importance.

Two requested reservation streams, North and South Willow creeks, drain
the forested slcpes of the Tcbacco Rcot Mountains and flow inte Willow
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Creek Reservoir, a popular lake fishery of regional significance. Bocth
support notable fisheries for resident rainbow and brook trout. Off the
forest, both provide important spawning and rearing habitats for the
self-sustaining rainbow trout population of Willow Creek Reservoir.
Downstream from the reservoir dam, Willow Creek, a locally renowned
rainbow and brown trout fishery, flows for 11 miles through a narrow
canyon and agricultural lands before discharging into the Jefferson

River,

In addition to Willow Creek and the Boulder River, four other requested
reservation streams directly feed the Jefferson River. The South
Boulder River, a small stream draining the slopes of the Tobacco Root
Mountains, supports a substantial trout population, comprised of
rainbow, brook and brown trout. Whitetail Creek, which enters the
Jefferson River at Whitehall, harbors exceptionally high numbers of
brown trout for a small stream of its size. Hells Canyon Creek, which
flows from the Highland Mountains, is one of only two known spawning
sites for the highly depressed rainbow trout population of the Jefferson
River. In addition to its spawning value, Hells Canyon Creek also
supports fairly substantial numbers of resident rainbow trout and
rainbow x cutthroat hybrids.

The Jefferson's other rainbow spawning tributary is Willow Spring Creek,
a short spring-fed creek originating on the valley floor. In
cooperation with the private land owner, the aguatic habitat of Willow
Spring Creek was rehabilitated and young rainbow trout, raised from eggs
taken from the Hells Canyon Creek spawning run, were planted in the hope
that these fish would rear in Willow Spring Creek, move downstream to
the Jefferson River to mature, then return to their "natal” stream in 3-
5 years to spawn. In spring, 1991, the first spawners returned to
Willow Spring Creek, indicating that the MDFWP's effort at developing
additional spawning habitat is succeeding.

Madison River Drainage

The Madison River has long been recognized as Montana's premier wild
trout river. Over 113,000 angler-days, the highest usage for the rivers
in southwest Montana, are annually expended on the river. About 59% of
these anglers are non-residents who vacation in bordering communities of
Fnnis and West Yellowstone to fish the famed Madison.

The river upstream from Hebgen Reservoir (Reach #1) is primarily noted
for its fall fishing, when large brown trout leave Hebgen Reservoir for
spawning sites ‘in Yellowstone National Park. For unknown reasons, the
Madison®s run of brown trout spawners is accompanied by good numbers of
reservoir rainbow trout, which also contribute to the highly touted fall

fishery.

Downstream from Hebgen Reservoir to Ennis Reservoir (Reaches #2 and 3)
the Madison provides nationally acclaimed fishing for rainbow and brown
trout. This segment sustains the bulk of the fishing pressure and is
most attractive to non~resident anglers. Surviving in the "channels®
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above Ennis Reservoir (the downstream-most portion of Reach #3) is a
remnant population of arctic grayling that scme consider to be a vestige
of the stream-dwelling form that is currently in jeopardy basin-wide.

Below Ennis Dam (Reach #4) the river suffers in summer from thermal
pollution. The thermally heated water of Ennis Reservoir is passed to
the lower river, causing summer water temperatures to routinely exceed
66F, the upper limit for satisfactory catchability. Temperatures
occasionally approach 83F, the lethal temperature for trout. (In 1988,
lethal temperatures occurred, causing major fish kills.)} Because summer
water temperatures are elevated, the fishing slumps and few anglers use
the river resource. Fishing on Reach #4 is thus restricted to the
cooler months when few tourists wvisit Montana. Despite unfavorable
water temperatures, trout, both rainbows and browns, endure in Reach #4,
although numbers decrease markedly as the river progresses through the
lower valley to its mouth.

Instream flows are requested for 24 Madison River tributaries. Eight of
these (Black Sand Spring, Cougar, Duck, Grayling, Red Canyon, Trapper
and Watkins creeks and S.F. Madison River) feed Hebgen Reservoir and
provide crucial spawning and rearing habitats for the reservoir's brown,
rainbow and cutthroat trout populations, which are now sustained
entirely by fish naturally produced in the wild. Helgen Reservoir was
recently ranked as Montana's number one lake fishery for rainbow trout.
These eight streams flow almost entirely within lands in the public

domain.

Three requested reservation tributaries - Beaver and Cabin creeks and
the W.F. Madison River - enter the upstream-most portion of Reach #2.
Their prime fishery value lies with their flow contributions to the
upper Madison River. When Hebgen Reservoir is filled each year and flow
releases into the river are reduced, the flow o©of the three upper
tributaries are relied upon to adequately water the upper Madison River
channel and thus protect the river's fishery. For this reason, MDFWP
regquested that all remaining, unappropriated water in these three
tributaries, all of which lie almost entirely on National Forest lands,
be reserved for the maintenance of the Madison River fishery.

Other requested reservation tributaries downstream from Hebgen Dam are
Antelope, Blaine Spring, Indian, Jack, Moore, North Meadow, O'Dell
Spring, Ruby, Squaw and Standard creeks and the Elk River. Antelope
Creek, which feeds Cliff Lake in the Beaverhead National Forest, 1is a
crucial spawning and rearing site for the lake's self-sustaining rainbow
trout and the newly introduced Bear Lake strain of cutthroat trout.
Blaine Spring and 0©'Dell creeks are valley floor tributaries that,
because of their spring creek nature, hold high numbers of brown and
rainbow trout. Moore Creek, another valley floor tributary, is a
potential spawning stream for the remnant grayling population of Ennis
Reservoir and the Madison River *channels". The Elk River, a tributary
to the West Fork Madison River, flows entirely within the Beaverhead
National Forest. The Elk River provides a stream rainbow trout fishery

in a wilderness setting.
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The remaining six waters, which drain mountainous National Forest lands
surrounding the Madison Valley, enter the Madison River on the valley
floor. (North Meadow Creek discharges into Ennis Reservoir). All are
excellent small stream fisheries. In four streams (Jack, Ruby, Indian,
and Standard creeks), rainbow and rainbow x cutthroat hybrid trout
predominate, while brown trout are most abundant in Squaw Creek and
lower North Meadow Creek. The headwaters of North Meadow Creek hold an
abundance of brook trout. Four of the six streams (Indian, Jack, North
Meadow and Ruby creeks) are severely dewatered in their lower stretches

during the summer irrigation season.

Below Ennis Reservoir in Reach #4, instream flows are requested for two
tributaries (Cherry and Hot Springs creeks), both of which harbor
resident populations of rainbow, brown and some brook trout. Both also
support spawning runs of brown trout from the Madison River.

The flowing waters comprising the Madison drainage are southwest
Montana's most heavily fished, having over 121,000 angler~days of use in
1985. Of this total pressure, visitors to Montana accounted for 68% or

82,350 angler-days.

Red Rock-Beaverhead Drainage

The Red Rock River is one of southwest Montana's lesser known sport
fisheries. Only about 2,000 angler-days were expended on the river
in 1989. While use is relatively light - a probable consequence of
the limited public access to the river's best sections -~ the
fishery has regional significance.

Above Lima Reservoir in Reach #1, the river supports brook and
cutthroat trout. A few arctic grayling, which are probably
drifters from the Red Rock Lakes, are alsoc present. While not
noted for an abundance of trout, this reach produces some larger-

size fish of 3-4 pounds.

Reach #2, below Lima Reservoir, suffers from chronic dewatering, a
result of dam regulation and irrigation depletions. Large springs
toward the river's confluence with Clark Canyon Reservoir improve
instream flows, allowing the resident brown and rainbow trout
populations to attain respectable densities and reach sizes in
excess of 20 inches. 0f equal importance, Reach #2 provides
important spawning and rearing habitats for the brown and rainbow
trout of Clark Canyon Reservoir, a popular lake fishery of regional
importance. The brown trout in the fall spawning run average near
four pounds, while the spring-running rainbow trout average about

three pounds.

Reguested reservation tributaries feeding the waters of the Red
Rock Lakes National Wildlife Refuge in the river's headwaters are
Corral, Hell Roaring, ©Odell, Red Rock and Tom creeks. &A1l contain
good populations of brook trout and some cutthroat trout. of
greater importance are their contributions to the self-sustaining
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arctic grayling and cutthroat trout fisheries of the Red Rock
Lakes. Both populations spawn in the spring in the lakes'
tributaries, the most important being the above five streams.

Narrows Creek, a tiny tributary to Elk Lake in the Centennial
Valley, 1is the sole spawning site for the lake's arctic grayling
population. The creek alsc provides important spawning habitat for
lake-dwelling cutthreat trout. Both species contribute to a
popular lake fishery of regional significance.

Other requested reservation tributaries to Reach #1 of the Red Rock
River are Jones, Peet, Long and E.F. Clover creeks. Jones and Peet
creeks are populated exclusively with westslope cutthroat trout, a
species of "special concern" in Montana. Long Creek holds good
numbers of broeok trout and hybridized cutthroat trout. Lower Long
Creek 1s severely dewatered during the summer irrigation season.
Above-average numbers of brook trout and lesser numbers of
genetically impure cutthroat trout inhabit E.F. Clover Creek.

Fifteen requested reservation streams lie 1in the drainage
surrounding Reach #2 and Clark Canyon Reservoeir. Nine streams
(Bear, Browns Canyon, Cabin, Frying Pan, Indian, Rape, Shenon,
Simpson and Trapper creeks) are small, extreme headwater
tributaries that support westslope cutthreat trout and flow
primarily through public lands contreolled by the BILM and USFS. The
other six streams are locally important stream fisheries supporting
few, if any, cutthroat. Big Sheep Creek, a large spring-fed stream
flowing into the Red Rock River, is well known for its brown and
rainbow trout, which consistently reach lengths in excess of 20
inches. Deadman Creek, a Big Sheep Creek tributary, is,
considering its small size and high elevation, a productive fishery
for pan-sized rainbow trout and rainbow x cutthroat hybrids. Black
Canyon Creek contains excellent numbers of brook trout, while
Bloody Dick and Medicine Lodge creeks, which hold both brook and
rainbow trout, support some of the highest trout densities for
streams in the Red Rock drainage. Horse Prairie Creek, the second
largest tributary to Clark Canyon Reservoir, 1is populated with
brown, brook and rainbow trout. While not noted for an abundance
of trout, the creek's fish, particularly the brown trout, reach
above~-average sizes. The creek also provides spawning habitat for
rainbow and brown trout from Clark Canyon Reservoir. Lower Horse
Prairie Creek is severely dewatered during the summer irrigation
season. In some years, total dewatering occurs.

The Beaverhead River originates at the outlet of Clark Canyon
Reservoir. The #Blue Ribbon' , upper 1l2-miles of river support
Montana's premier trophy trout fishery. Brown and rainbow trout in
excess of four pounds are frequently taken by anglers. . Above
average numbers of smaller trout are also present. Trophy trout
numbers have plummeted in recent years, a conseguence of drought-
related winter flow reductions at Clark Canyon Dam, However,
numbers of smaller trout remain relatively high and the trophy
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population should eventually recover once the reservoir returns to
normal operations.

Reach #2 of the Beaverhead supports lesser numbers of brown and
rainbow trout and trophy fish are relatively uncommon. The fishery
for 14-18 inch trout 1is considered good in the Dillon area and
progressively worsens as the river nears its mouth. In-channel
sedimentation, habitat alterations and dewatering all take their
toll, causing the fishery of the lower river to suffer.

The Beaverhead River supports substantial fishing pressure, the
bulk occurring on the better water above Dillon. In 1989, about
22,700 angler-days were expended on the Beaverhead, with 52%
attributed to non~resident anglers.

Reservations are sought for Grasshopper and Blacktail Deer creeks,
two of the larger tributaries to the Beaverhead River. Mine
pollution and dewatering have severely damaged the fish community
of lower Grasshopper Creek. Brown, rainbow, brook, and hybrid
trout reside here in low numbers. Above Bannack, the source of the
mine pollution, the creek is predominately a brook trout fishery,
harboring excellent trout numbers.

Blacktail Deer Creek holds less than expected trout numbers for a
stream of its size. Brook and a few rainbow trout inhabit this
stream. Due to the extensive use of lower Blacktail Deer Creek for
irrigation during the growing season, much of the channel is
severely dewatered in late summer. The East and West forks are
better fisheries than the mainstem and, overall, provide fair to
good fishing for pan~sized brook trout and a few rainbows. The
FEast Fork drainage is entirely within the public domain, mainly the
18,000-acre Blacktail Wildlife Management Area, owned by the MDFWP.

Three small tributaries in the Grasshopper Creek drainage have
reservation requests. Reservoir Creek holds genetically pure
westslope cutthroat trout. The East and West forks of Dyce Creek
support relatively high numbers of rainbow x cutthroat hybrid and
brook trout for streams of their size.

Poindexter Slough, the last of the reservation streams in the
Beaverhead Drainage, is one of Montana's most productive spring
creeks. The lower three miles are owned by the MDFWP and managed
primarily for fishing access and waterfowl habitat. The slough's
populations of brown and rainbow trout are comparable to those in
Montana's better know spring creeks, all of which are in private
ownership. Poindexter Slough, which supported an estimated 1,600
angler-days of pressure in 1989, provides a high gquality angling
experience in a spring creek setting that is freely accessible to
the general public.
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Ruby River Drainage

Reach #1 of the Ruby River, located upstream from Ruby Reservoir,
is not noted as an exceptional fishery. Severe in~channel
sedimentation, which plagues the upper river and its three forks,
has undoubtedly impacted the river's capacity to sustain trout.

only below the confluence of Warm Springs Creek, can trout numbers
be rated as good. Here, rainbow trout and lesser numbers of brown
trout sustain a sport fishery of local 1mportance, The populations
again decrease to depressed levels as the river progresses past
Warm Springs Creek to Ruby Reservoir.

Flows in Reach #2, below Ruby Reservoir, are subject to dam
manlpulatlons and severe irrigation depletlons. Sedimentation is
also a chronic problem. Despite these llmltatlons, the river sport
flshery, although far below its potential, is notable. Brown trout
in the 10 - 14 inch class are the mainstay of the fishery. In the
fall, large numbers of brown trout from the Jefferson River enter
the Ruby River to spawn. The Ruby River supported over 11,000
angler-days of use in 1989, despite the severely limited publlc

access to the river.

Instream flows were reguested for nine Ruby River tributaries,
which include the riveris East, Middle, and West forks. The three
forks, which harbor rainbow trout, rainbow x cutthroat hybrids and
a smattering of cutthroats, support highly depressed trout
populations, the consequence of a serious sedimentation problem
which hopefully will be corrected in the future. Other regquested
reservation streams feeding Reach #1 are Cottonwood, Warm Springs,
Coal and N.F. Greenhorn creeks. Cocal and N.F. Greenhorn creeks are
small headwater, mountain tributaries in the Beaverhead Forest that
harbor westslope cutthroat trout, a species of "special concern®
in Montana. While Warm Springs creek is, by far, the largest of
the upper Ruby tributaries, its trout fishery is not noteworthy.
Its importance lies with its flow contribution to the Ruby River.
The warm, nutrient-laden water of the spring has a positive
influence on the aquatic productivity of the river, allowing a 4-7
fold increase in the river's game fish p0pulation immediately below
the spring's confluence. Cottonwood Creek is, like the three forks
of the Ruby, another major tributary impacted by siltation. 1Its
fish population, comprised of low numbers of rainbow and rainbow x
cutthroat hybrid trout, reflects this degradation.

Two reguested reservation tributaries, Mill and Wisconsin creeks,
enter Reach #2 of the Ruby River. Both are severely dewatered in
their lower segments after enterlng agricultural lands of the Ruby
Valley. In their mountain origins on the Beaverhead Naticnal
Forest, both provide noteworthy small stream fisheries for pan-
sized brook trout.
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Missouri River Drainage Above Canyon Ferry Dam

The thermally heated water of the lower Madison River and the
summer dewatering that plagues the Jefferson and lower Gallatin
rivers are passed onto Reach #1 of the Missouri River.
Consequently, Reach #1 is not particularly noted for its sport
fishery for resident trout. While brown and rainbow trout reside
in the river yearlong, numbers are depressed, a consequence of the
many environmental problenms, most notably summer dewatering.
Fishermen mainly target the migrant trout from Canyon Ferry
Reservoir, which provide high quality fishing in the 21-mile
stretch of "Blue Ribbon" water from Toston Dam to the reservoir.
Brown trout spawners, some in the 6 - 10 pound trophy class, ascend
the river from late August through mid-December. In the spring,
reservoir rainbow trout, averaging about 17 inches and two pounds,
enter the river to spawn. About 10,700 angler-days of fishing
pressure were expended on Reach #1 in 1989.

The MDFWP is presently rebuilding Canyon Ferry's rainbow trout
fishery, which collapsed in the 1980's, by planting wild stocks of
fish. Unlike the domesticated stocks relied upon in the past,
these wild fish are capable of reproducing in the wild and thus
contribute to the maintenance of the reservoir's sport fishery.
Present results are encouraging. Wild rainbow spawners are showing
up in a number of tributaries, including the Missouri River where
the magnitude of the spawning run increases each year.

Instream flows are requested for eight tributaries to Reach #1 of
the Missouri River and Canyon Ferry Reservoir. All provide
worthwhile fishing opportunities for resident trout. The largest,
Sixteenmile Creek, is regionally recognized for its high numbers of
rainbow and brown trout. The remaining seven are principally
rainbow and brook trout fisheries of local importance. Rainbow and
rainbow x cutthroat hybrid trout dominate four streams (Avalanche,
Crow, Deep, and Dry Creeks) while brook trout are most numerous in
Beaver, Confederate and Duck creeks. Once leaving the mountains of
the National Forest and entering agricultural lands, all seven are
severely dewatered in summer.

Five streams (Beaver, Confederate, Deep, Dry and Duck creeks) also

support, in addition to resident fish populations, spring spawning
runs of rainbow trout from Canyon Ferry Reservoir.
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Frederick A. Nelson, being duly sworn, states that the

foregoing testimony is true.

Dated this ljﬁ@f day of October, 1391.

hj/ﬂ//ém/ff(%/?&/k) e

Frederick A. Nelson

Subscribed and sworn to before me this :&?1{33? of October,

1991.

ﬁ/@&/{zu& (z?@gcfz

Notary Piblic for thel{State of Montana

Residing at Helena, Mont
My commission expires j€2{ s /;2,
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Stream name

Poindexter Slough Oct

Willow Spring
Creek

Sand
Black$5pring
Creek

Nov
Dec
Jan
Feb
Mar
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June
July
Aug
Sept
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Nov
Dec
Jan
Feb
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June
July
Aug
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Naowv
Dec
Jan
Feb
Mar
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May

June

CJuly

Aug
Sept

Percentile flows, cubic feet per second
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12
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21
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VITA ~- Frederick A. Nelson

Current Position Fishery Biologist, Montana Department of Fish,
Wildlife and Parks, Bozeman, MT 59715

Place and Date of Birth Pittsburgh, Pennsylvania;
November 10, 1944

Education

1962-68 Cornell University, Ithaca, New York
Received BS degree in Fishery Science

1973-76 Montana State University, Bozeman, Montana

Received MS degree in Fish and Wildlife Management,
with emphasis in fisheries

Thesis —— The Effects of Metals on Trout Populations in
the Upper Boulder River, Montana

Experience

Summer 1966 -~ Fishery Biologist Aide, New York State
Department of Environmental Conservation, Stamfoxrd, New York.
Surveyed lake fish populations and estimated fish numbers in
various waterways of the Catskill Mountain region of New York.

Summer 1967 -- Fishery Biologist Aide, New York State
Department of Environmental Conservation, Oakdale, New York.
Surveyed the fish populations in the lakes and ponds of Long
Island, New York.

Spring and Summer 1974 =-- Fisheries Field Worker, Montana
Department of Fish, Wildlife and Parks, Livingston, Montana.
Participated in a comprehensive fisheries inventory of the
waterways of the Shields and upper Yellowstone River drainages
of southwest Montana.

1976 - Present -- Fishery Biclogist, Montana Department of
Fish, wWildlife and Parks, Bozeman, Montana. My
responsibilities primarily inveolve instream flow and other
water-related issues, including the preparation and filing of
instream flow claims under Montana‘’s water reservation and
water right processes. :

Special Schools and Workshops



1. March 1978. Attended a week-long training school in the
use of the Instream Flow Incremental Method (IFIM) for
deriving instream flow recommendations, conducted by the
U.S. Fish and WwWildlife Service 1in Santa Cruz and
Sacramento, California.

2. June 7-11, 1982. Attended a short course in stream
mechanics given through the Continuing Education Program
of the Montana State University Civil Engineering and
Engineering Mechanics Department, Bozeman, Montana.

3. November 29-December 1, 1983. Attended the Instream Flow
Technology Section of the 1983 Hydropower Conference,

Portland, Oregon.

4. June 25, 1985. Attended a workshop on streamflow
measurements and the maintenance of current meters,
conducted by Ron Shields of the U.S. Geological Survey,
Helena, Montana.

5. February 24-26, 1987. Attended an instream flow methods
workshop taught by E. Woody Trihey and sponsored by OEA
Research, Helena, Montana.

6. September 12-13, 1989. Attended an instream flow methods
workshop, sponsored by the U.S. Fish and Wildlife
Service, Green Bay, Wisconsin, and gave a presentation on
the Wetted Perimeter Inflection Point Method.

Professional QOrganizations

Member, American Fisheries Society and Montana Chapter, American
Fisheries Society
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PRE~-FILED TESTIMCNY OF STEPHEN A. LEATHE
ON BEHALF OF THE
MONTANZ DEPARTMENT OF FISH, WILDLIFE AND PAREKS

Please state your name and business address.

gtephen A. Leathe, Montana Department of Fish, Wildlife and
Parks, Box 6610, Great Falls, MT 59406.

Who is your employer and what is your position?

I am the Region Four Fisheries Manager for +the Montans
Department of Fish, Wildlife and Parks based in Great Falls.

Please describe your educaticnal and employment history.

I received a B.S. degree from the University of Maine at Crono
in 1975 and majored in Wildlife Management. I spent twe
summers there assisting on a research project investigating
the effects of water pollution on agquatic invertebrates in a
large Maine river. Following graduation from Maine, I
enrclled as a graduate student at Montana State University.

I received my M.S. degree in 1380 after completing a research
progect on plankton populaticns in the Tongue River Reservolr
in southeastern Montana. I was subseguently employed by MDFWP
as a fisheries biclogist for nearly six years in the Kalispell
area and worked on three different fisheries research projects
during that time. I subseguently worked as a fisheries
research biclogist for Montana State University for six months
on the Blghorn River during 1985 before returnlng to MDFWPE.
I spent six months as a fisheries biclogist in Helena before
taking a p051t1@n in Great Falls as a fisheries management
biclogist in March 1386. I have been the Regional Fisheries
Manager in Great Falls since the summer of 1588.

What is the purpose of your testimony?

My testimony is intended te describe the fishery resocurces and
support MDFWP's instream water reservation requests for 14
streams and rivers in the Smith and Dearborn river drainages.
I will alsc present testimony on Sheep Creek, which flows
directly into the Missocuri River near the tewn of Cascade.
The streams in the Smith River drainage which I will discuss

ares:
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- Big Birch Creek - North Fork Smith River

-~ Ragle Creek = Rock Creek

-~ Hound Creesk ~ Sheep Creek

-~ Newlan Creek -~ Scuth Fork Smith River
-~ North Fork Deep Creek = Tenderfcot Creek

In the Dearborn drainage I will present testimony on the Dearborn
River, Flat Creek, Middle Fork Dearborn River, and South Fork
Dearborn River. Vicinity maps of these streams are contained in
Appendix & of this testimony.

What specific portions of the MDFWP applicaticn will you
address in your testimony?

Volume 3, pages 3-117 through 3-137 and 3~151 through 3-186.

Do you have any experience in dealing with instream flow
issues in relation to fisheries resources?

Yes, a substantial amount. I spent nearly three years as a
bicleogist evaluating the patentlal effects of proposed small
hydrc developments on tributaries of the Swan River in
northwestern Montana. Determination of water availability,
recommending minimuom flows, and determination of possibkle
effects of dewatering on fish populations were integral parts
of the project. During partlons cf 198% &k 1986 I was employed
as a fisheries biclogist in Helena. One of my main
responsibilities was to assist in organizing existing
informaticon and to identify and pricoritize needs for
additional information required for preparing this
application.

Do you have any other pertinent experience?

Ves. While employed in Helena, I worked on a comprehensive
review of +the literature on instream flow methods and
critically evaluated the Wetted Perimeter Inflection Point
method which MDFWP was using to derive nminimum instream flow
recommendations for fisheries. I thoroughly reviewed
scientific literature on available instream flow techniques,
examined their strengths and weaknesses, and interpreted the
results of studies evaluating the effectiveness of variocus
instrearn flow methods. 4 comprehensive summary of this
investigation, co-authored by Fred Nelson, was published by
MDFWE in 1986 with 95 references cited. It was revised in
1589 with 102 veferences cited.
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What was your involvement in the preparation of the Misscuri
River water reservation application?

I supervised and assisted in the collection of field data used
to derive minimum flow recommendations on the 15 streams or
rivers previcusly mentioned. I assisted in the analysis and
interpretation of this information and conducted or supervised
some of the fish population investigations.

How would vou describe the fishery resources of the 10
tributaries in the Smith River drainage for which the MDFWP
has filed a reservation reguest?

I believe all these tributaries support significant trout
populations and comprise an important fishery rescurce for the
people of Montana. Most of these streams provide a few
hundred days of fishing recreaticn each vear and a few sustain
more than 1000 angler-days of use in some& years. Fishing
pressure estimates were determined by a mall survey conducted
statewide by MODFWF in 1982 through 1985 and in 198%. Rainbow
trout and brock treout tend to predominate in  these
tributaries, with the largest fish typically ranging from 11
to 14 inches long. Brook trout populations are especially
high in the Socuth Fork of the Smith River (more than 400 per
100C¢ feet of stream), Big Birch Creek {at least 250 fish per
100C¢ feet), and in HNewlan Creek. Sheep Creek has an
exceptional rainbow trout population, with more than 90C fish
per 1000 feet measured in a secticon above the confluence with
Mocse Creek. Rock Creek and Tenderfoot Creek also have
cutstanding rainbow and/or hybrid cutthreoat trout populations.
Eagle Creek supports populations of rainbow, cutthreat and

broock trout.

Are brown trout found in any of the Smith River tributaries
included in the MDFWP application?

Brown trout are not as common as the other trout species in
the Smith River tributaries but they grow to much larger
sizes. Brown trout longer than 20 inches were collected
during surveys on Hound Creek, Rock Creek and the North Fork
of the Smith River. The best brown trout population was found
in the latter stream (167 fish per 1000 feet of stream).
Hound Cresk is well known among knowledgeable anglers in the
Great Falls area for providing excellient fishing opportunities
for large brown trout in a semi-secluded, small stream
setting.

Much of the fish population survey work on the Smith River
ributaries was done during the 1%70's. Do you think it is
reievant today?
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Yes. The Department conducted a systematic basinwide survey
of fish populaticns in the Smith River drainage during the
early 197¢'s which provided an excellent database to work
with. We have nect identified any major changes in £fish
habitat since that time either via our own investigations in
the area or through comments from the angling public.
Moreover, statewide fishing use surveys in the 1%80's show
continued substantial use of these waters by anglers,
suggesting that fish populations remain satisfactory. Surveys
on the mainstem Smith River during the last five years
indicate trout populations are similar to or perhaps higher
than they were in the 1970%s.

Are any of the Smith River tributaries used for spawning by
migratory f£ish?

We do not have much concrete information on this guestion.
Loewer Tenderfoot Creek appears to be heavily used by spawning
brown trout in the fall but it is not certain whether these
fish migrate from the Smith River. I perscnally cbserved
large rainbow or cutthroat trout actively spawning in Newlan
Creek above Newlan Creek Reserveir in the spring of 1887. I
concluded these fish likely migrated from the reserveir based
on their large size relative to the resident fish in the
stream. A substantial rainbow trout population continues to
exist in Newlan Creek Reservolr even though MDFWP stocked no
razinbows in the reservoir after 1983. My cbservations coupled
with the fact that rainbow are not commonly known to reproduce
successfully in lake environments in Montana leads me to
believe that rainbows are reproducing naturally in the creek
above the reservolir. I believe it is reascnakle to assume
that some of the other tributaries discussed in this testimony
are used for spawning by migratory fish from the Smith River.
It simply has not been investigated thorcughly.

are there any remnant populations of genetically pure native
cutthroat trout present in the Smith River tributaries for
which MDFWP has filed for water reservations?

Yes, in the North Fork of Deep Creek. Cutthreoat trout, arctic
grayling and mountain whitefish are believed to have been the
only native salmonids in the Smith River drainage prior to the
arrival of white settlers. Cutthroat and grayling were almost
totally eradicated by a combination of factors and have been
replaced by introduced rainbow, breook and brown trout. Native
cutthroat stocks have been reduced to the point where they are
now considered a Yspecies cof special concern® in Meontana.
1U.S. Forest Service bilelogists discovered a remnant population
of native cutthreoats in an isclated portion of the North Fork
of Deep Creek. We believe this populaticon warrants special
protection and hence have requested a water reservation on
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this stream.

What methods were used to derive the instream flow reguests on
the Smith River tributaries?

The Wetted Perimeter Inflecticn Point method was used on all
streams except the Fixed Percentage method was used on the

North Fork of Deep Creesk.

Why is an instream flow reservaticon needed for the Smith River
tributaries?

To malintain existing fish populations and the recreational
fishing activity dependent on these fish populations. These
flows would also maintain spawning habitat in some streams
believed to be used by migratory trout and would help protect
the only decumented population of genetically pure native
cutthreat trout remaining in the Smith River drainage.
Reservaed minimum flows in these tributaries would provide
water to the mainstem Smith River which is a “blue ribbon®
trout stream and a very peopular river for recreational

floating.

Do you feel there is sufficient water in the Smith River
tributaries to mest MDFWP s flow reguests?

This is a difficult guestiocon to answer without detailed long
term, on-site water consumption and availability studies. My
review of the water availabkility information presented in
Volume 1 of the MODFWP application suggests that sufficient
water is availabkle during most months in most streams in at
least five cut of every 10 years. This seems to be true in
spite of the fact that summer flows in many of the streams
appear to be artificially low because of irrigation
withdrawals.

Please describe the fishery rescurce of the mainstem Dearborn
River.

The Dearkborn River is a tributary that flews into the Missouri
River approximately 13 miles downstream from Holter Dam. It
is cne of the most important trout streams in Montana. The
Dearborn providaes up to 2500 angler-days of f£fishing use
annually, according toc MDFWP statewide mail surveys conducted
during the vears 1%82 through 1985 and in 198%. It is known
to have good fishing for resident trout (mostly rainbows) in
the 8-12% range, particularly in its upper reaches. However,
its importance largely stems from the spawning habitat it
provides for migratory rainbow trout that reside in the

Missouri River.
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Please tell us what you know about rainbow trout spawning runs
in the Dearborn River.

During the spring of 1988 we placed a trap near the mouth to
capture fish migrating upstream intc the Dearborn from the
Misscuri River. We were surprised by the large number of
trout we capturad. We tagged 2361 mature rainbows averaging
14.9 inches long as they moved upstream between March 16 and
May 5, 1988. Most of these fish were sexually mature and
appearad tc be preparing to spawn. Mocst rainbow trout
spawning occurs in March, April and May.

Do you know how many rainbow trout migrated from the Missouri
into the Dearborn River to spawn?

We electrofished three river secticns ranging from two to
three miles in length upstream from the trap in late April.
The purpose was to determine the percentage of the spawning
run we handled through the trap by looking for previously
tagged fish in each section. The sections were located 18,
28, and 43 river miles upstream from the trap and we captured
significant numbers of tagged spawners in sach of the three
sections. Based on this work we concluded that we trapped
arcund 12% of the spawning male population and approximately
20,000 rainbows from the Missouri used the Dearborn River for

spawning.

Did you observe rainbows spawning in the Dearborn River?

Yes. On April 28, 1988 I surveyed the lcwer 42 miles of the
Dearborn from a helicopter to determine the extent and
distribution of spawning use. I counted approximately 6000
spawning nests {redds) and observed rainbows con many redds.
Most spawning use was concentrated in the lower 30 river miles
and spawning was not complete at the time of the survey.

Did you confirm that rainbow trout from the Missouri River
spawn in the Dearborn River?

Yes. Anglers returned tags Ifrom more than 25 o©f the 1170
rainbow spawners that were tagged at the Dearborn trap. Most
of these rainbows were caught in the Missouri River from six
miles upstream to 12 miles downstream from the mouth of the
Dearborn. No tagged rainbow were reported by anglers fishing
on the Dearborn River itself or on any other streams or rivers

in the area.
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What 1s the significance of these findings?

Spawning surveys on the Missouri River below Holter Dam during
the mid to late 1580's indicated that about 50% of the rivers®
rainbow trout reproduction occurred in tributaries. The
majority of the spawning occurred in Sheep Creek, the Dearborn
River, and the Little Prickly Pear Creek drainage. Run sizes
were estimated teo be about 4,000, 20,800 and 15,000 fish in
each of these streams, respectively. Hence the Dearborn was
the most heavily used of the three principal spawning areas.

What is the importance ¢f rainbow trout in the Misscouri River
downstream from Helter Dam?

The 35-mile stretch of the Missouri River betwesn Holter Dam
and Cascade is the second most heavily fished river in
Montana. it is a “blue ribkon¥ trout stream of national
importance that supports about 70,000 angler-days of
recreation annually. Rainbow trout form the backbone of the
fishery and numbers of rainbow larger than 10% average 2700
per mile near Craig and 900 per mile above Cascade. Few
rivers support such high densities of large rainbow trout.
Spawning habitat in the Dearkorn River is critical to the
perpetuation of the Missouri River fishery.

Do other fish species from the Missouri use the Dearborn River
for spawning?

Yes. A trap was installed near the mouth of the Dearborn in
fall 1988. A total of 3,457 mountain whitefish were captured
in only 12 nights of +trapping. This indicates a very
substantial whitefish spawning run.

What method was used to derive the instream flow regquast for
the mainstem Dearborn River?

The Wetted Perimetsr Inflection Point method.

Why is an instream fiow reservation needed on the mainstem
Dearborn River?

z2s I mentioned before, the Dearborn River provides critical
spawning habitat for rainbow trout that reside in the "blue
ribbon® section of the Missouri River below Heolter Dam. The
Dearborn River is the single most important spawning area for
these fish. Reserved stream flows in the Dearborn would thus
help maintain trout and whitefish populations in the second
most heavily fished trout stream in Montana -~ the Missouri.
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rReserved flows would alse help sustain resident fish
populations and asscciated fishing and floating use in the
Dearborn River itself.

Is there sufficient water in the Dearborn River to meet ths
MDFWE flow reguest?

In some months of the vear there normally is, particularly in
the critical rainbow trout spawning and rearing period of
April through July. This is true despite the fact that a
significant amount of water is removed from the river above
the USGS gage site at river mile 1% to irrigate approximately

3300 acres.

Please describe the fishery rescurces of the Middle and Scuth
Forks of the Dearborn River and Flat Creek.

The Middle =2nd South forks of the Dearborn River both have

very good rainbow trout populations. Numbers of rainbows
longer than three inches range between 350 and 400 per 1000
feet of strean. Rainbows up to 16 inches long were

electrofished during October, 1987 in the Middle Fork. This
is a2 large rainbow for a relatively small stream. Flat Creek
had relatively low trout populatiens but it is the most
heavily fished of the three streams. Fishing use on Flat
Creek averaged about 340 angler-days per year for the period
1982~1989 according to the MDFWFE statewide mail survey. We
believe that low trout populaticons in Flat Creek are at least
partly due to sedimentation resulting from excessive bank
erosion caused by the transport of irrigaticn water diverted
from the upper Dearborn River.

Are any of these three streams used for spawning by migratory
fish?

We believe so. One of our biclogists (Ken Frazer) surveyed
the lower ends of the Middle and Scuth Forks of the Dearborn
in April, 1928 and chserved recently constructed spawning beds
(redds) and numercus 12-16 inch rainbows. The size of the
fish and timing o©f the observation strongly suggests that
these fish were migrants from the Missouri River. Fish of
this size are rather uncommon in these streams during most of
the year. The biologist noted that large beaver dams appeared
to limit upstream fish migraticn to the lower cne mile of the
Seouth Fork and lower 1/4 mile of the Middle Fork. The
spawning beds and large rainbow were only observed downstrean
from these barriers. This suggests the fish were migrating
from the Dearborn River into these streams to spawn and their
upstream movement was halted by these natural barriers.

Leathe Direct - 8



What method was used to derive the instream flow requests for
the three tributaries to the Dearborn River?

The Wetted Perimeter Inflection Point method.

Why is an instream flow reservation needed on these thres
Dearborn River tributaries?

To maintain existing fish populations and recreaticnal fishing
use in these streams. Reserved flows would alsc help maintain
spawning areas at the lower ends of the Scuth and Middle forks
of the Dearbern River which we believe are used by migratory
fish from the Missouri River. Reserved flows in these streams
alsc provide water for the mainstenm Dearborn River which is a
vitally important spawning stream for Misscuri River rainbow
trout.

Do you believe there is sufficient water available to meet the
MDFWP water reservation requests for these three tributaries
to the Dearborn River?

This is 2 difficult cuestion to answer without detailed long-
term water consumption and,availability studies. Dased on the
predicted flows presented in Volume I of our appllcatlan plus
my own observations, I believe that sufficient water exists in
most months during average years toc meet our regquests for
these three streans.

Please descrike the fishery resource of Shesp Creek.

Sheep Creek flows directly into the Misscurl River about 24
miles downstream from Holter Dawm, near the town of Cascade.
It is a critically impertant spawning stream for rainbow trout
that reside in the Missourl River. We placed fish traps near
the mouth of this stream in the spring <f 1986 and 1587 and
estimated that 3500-4400 rainbow spawners averaging about 16
inches long migrate into Sheep Creek to spawn each year. This
is a2 very sizeable spawning run for such a small stream.
Survevs revealed most of the spawning occurred in the Scouth
Fork of Sheep Creek and in the mainstem below the confluence
of the North and South forks. &nnual surveys during the fall
in 1980 throuch 1582 indicated that brown trout and mountain
whitefish alsc migrated from the Missouri River o spawn in
Sheep Cresk.
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Where did the rainbows which spawned in Sheep Creek come from?

We tagged more than 600 spawning rainbows in Sheep Creek
during 1986 and 1887. More than 47 of these tags were
returned by anglers and all were caught in the Misscouri River.
Most of the tagged fish were caught in the Missouri four miles
upstream to 15 miles downstrean from the mouth of Sheep Creek.
Several Sheep Creek spawners were caught by anglers fishing on
the Missouri River near Great Falls, more than 5¢ miles
downstream. Sheep Creek is the most important spawning area
for rainbows residing in this portion of the Missouri River.
Lack of sufficient spawning habitat may limit rainbow numbers
in this river secticn.

What method was used to derive the instream flow request for
Sheep Creek?

The Webtted Perimeter Inflecticon Point method.

Why is an instream flow reservation needed on Sheep Creek?

Sheep Creek, the Dearborn River, and the Little Prickly Pear
Creek drainage have to be considered scme of the most
important trout streams in Montana. This is because they
provide the spawning areas for around 20% of the rainbow trout
that live in the 35-mile "blue ribkon® secticn of the Missouri
River between Hcolter Dam and <ascade. As I mentioned
previously, this section of the Misscourli receives the second
highest fishing use of all Montana rivers and has a trout
fishery comprised primarily of rainbows that has naticnal
importance. It is very important to reserve as much of the
remaining flow in Sheep Creek as is possible to insure the
continued health of the trout population in the lower portion
of the blue ribbon Missouri.

Whzt iz the availability <f water in Sheep Creesk?
Available flows usuzally exceed the minimum flow reguest of 22
cfs during the spring high water pericd but are often less

than 22 cfs in the low water period of late summer, fall and
winter.
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Stephen 4. Leathe, being first duly sworn, states that the

foregolng testimony is true.

Dated Octeober _. ., 1991,

'3

Stephen A. Leathe

Subscribed and sworn to before me this ‘3”9 day of October,

Vmly %. Lancen—

Notary Public for the State of Montana

Residing at Helena, Monta
My Commissicn Expires jhﬁy% é?ig??
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BIOGGRAPHY
STEFPHEN Z. LEATHE
Dctoher, 1991

Montana Dept. of Fish, Birthdate: November 14, 1953
Wildlife & Parks Office Phone: 454-3441
P. &. Box 6610 Home Phone: 7270169

Great Falls, Montana 53406

BLUCATION

M.S. BRotany, 1980, Montana State University, Eozeman. Thesis
entitled "population dynamics and production of limnetic crustacean
zooplankton in the Tongue River Reservoir, Montana.® Supported by
Research Assistantship from Montana Cooperative Fishery Research
Unit and by Biology Department teaching assistantship. Objective of
study to provide baseline data to facilitate evaluation of
potential impacts of surface coal mining adjacent to reservoir.

B.5. Wildlife Management, with distinction, 1975, University of
Maine at Cronc.

PROFESSICHARL CERTIFICATION AND MEMEERSHIPE

Certified Fisheries Scientist, 1982, by the American Fisheries
Society.

Member of the American Fisheries Society, Montana Chapter of the
American Fisheries Society, and Montana Association of Fish &
Wildlife Riocleogists.

PROFESSIONAL EEZFPERIENCE
FISHERIES

Central Montana: August 1988 to present. Regional Fisheries
Manager for Montana Department of Fish, Wildlife & Parks based in
Great Falls. Supervise fisheries management program in
northcentral Montana (Region 4. Program elements include:
survey, inventory and monitoring of fish populations and angler use
in area waters: develcp and evaluate fish stocking program;
protection, restoration, and enhancement of aguatic habitat;
develop and evaluate fishing regulaticns; conduct special studies
and research projects; acguire and develop fishing access sites;
prepare management plans for area waters; prepare environmental
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assessments of impacts of MDFWEP management actions; licensing of
private fish ponds; prepare annual progress reports and completion
reports; review of applications for fishing tournaments ; coordinate
with public and private agencies on reserveir operations and flow
releases; participate in Federal licensing of hydroelectric dams;
review land and water development plans of public and private
agencies and provide input on fisheries impacts and mitigation.
Regicon Four covers approximately 29,000 sguare miles and contains
around 130 publicly managed fishing lakes and 3,700 miles of
fishing streams. These waters provide an average of around 470,000
days of fishing recreaticn annually. Normally supervise a staff of
three to four professional fisheries bioclogists with a suppeorting
staff of up to 10=-15 fisheries technicians.

Central Montana: March, 1988, toc July, 1985. Fisheries Biologist
IIT with Montana Department of Fish, Wildlife and Parks based in
Great Fzlls. Eesponsible for fisheries management of Ilakes,
rivers, streams and ponds in Misscuri, Dearkorn, Smith, Judith and
Upper Musselshell drainages ' in northcentral Montana under
supervision cof Regional Fisheries Manager. Emphasis placed on
designing and implementing field studies to  determine trout
population trends and angler use in Missouri River from Holter Dam
to Great Falls, Smith River, and Big Spring Creek near Lewistown.
Identified major sources of rainbow trout recruitment to Missouri
River and initiated habitat enhancement efforts. Conducted ongoing
hatchery treout species and strain evaluations in five major
reserveoirs. Directed and coordinated management of small warm and
cold water reservoirs in Lewistown area. Supervised or conducted
collection of instream flow reservation data on 15 streams in Smith
and Dearborn drainages. Participated in habitat protection in area
streams and rivers by implementing the Stream Protection Act and
the Natural Streambed and Land Preservation Act (SB 310). Assisted
Regional Fisheries Manager in developing and achieving management
goals, obiectives and strategies.

Mid-Missouri Reserveirs and Instream Flow Preoiects: September,
1985 to March, 1986. Fisheries Biclegist III with Montana
Department of Fish, Wildlife & Parks based in Helena. Designed and
initiated special project to evaluate the influence of reservoir
operations on the sport fisheries of Canycn Ferry, Hauser and
Holter reservoirs and interconnecting river sagments. Major study
elemants included limnclogy, lake and river fish population
monitoring, extensive creel census, and devised a complex mass-
marking scheme to evaluate movement and performance of hatchery
rainbow trout strains. Assisted in organizing existing information
and identifying data gaps for the upper Missouril water reservation
application for instream flows and cooperatively developed a
prioritized plan for gathering field information for the mid- and
lowey Misscuri drainage portions of the water reservation

application.
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Big Horn River: March, 1985 tc September, 1%85. Fish and Wildlife
Biclogist III with Montana Cooperative Fishery Research Unit
(Montana State University) based in Fort Smith, Montana. Field
bicleogist in charge of a study funded by the U.S. Bureau of
Reclamation to determine the effects of gas supersaturation on the
aguatic ecosystem of the Big Horn River. Preliminary smphasis
placed on monitoring the incidence and severity of gas bubble
disease in brown and rainbow trout in three river sections,
determining trout population size in relation to gas levels
coeoperatively with the MDFWEP), monitoring gas levels and water
guality via the installaticn of satellite relay systems, and the
determination of rainbow and brown trout reproductive success and
movement patterns in relation to ambient gas levels. Study results
would be used to identify methods (i.e., changes in reservoir
cperations and/or installation of mitigation structures) to reduce
or eliminate the gas supersaturation problem.

Swan_River drainage: June, 1%82 to February, 1985. Fisheries
Biologist III for Montana Department of Fish, Wildlife and Parks

based in Kalispell. Conducted study funded by Bonneville Power
Administraticn to assess the potential cumulative impacts of 20
propesed small hydro projects on the fisheries rescurce of the Swan
River drainage in northwest Montana. Study invelved fish
population, spawning, and habitat inventory (on 5¢ +tributary
streams, the Swan River, and Swan Lake); monitering physical
parameters (temperature, flow duration, water chemistry); and
making instream flow measurements and recommendations on 17
tributaries. Intensive creel censuses were conducted on the Swan
River, Swan Lake, and the tributary system. The econcmic values of
these sport fisheries and the potential economic losses zssociated
with the proposed hydroc development were determined through a
cooperative study with an economic ceonsulting firm. Also
cooperated with the U.8. Forest Service to daveleop fisheries and
watershed models to predict the impacts of elevated sediment levels
in streambeds resulting from land use activities. Co-authcred the
study proposal and handled much of the budgeting and preoject
management. Supervised six to nine bkiclogical technicians during
the summer and fall field seasons.

Flathead Lake: June, 1980 through June, 1582. Fisheries Biclogist
IITI with Montana Department of Fish, Wildlife and Parks based in
Kalispell. Responsible for assessment of food habits of westslope
cutthroat trout, bull trout, kokanee salmon, and three species of
whitefish, funded by EPA as part of Flathead River Basin Study.
This project alsoc included analysis of age and growth and
population fluctuations of cutthreat and bull trout and an
evaluation of the potential effects of Mysis shrimp establishment.
Sampling methods included the use of hydroaccustic gear, midwater
trawl, purse seline, and various gill nets. Supervised two
technical assistants.
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Middle Fork Flathead Riveyr: June, 1979 to June, 1980. Fisheries
Biologist II with Montana Department of Fish, Wildlife and Parks
based in Kalispell. Responsible for baseline assessment of the
Upper Flathead River Basin fishery resocurce, funded by EPA. Major
study objective to identify critical spawning and rearing areas and
habitat types utilized by adfluvial westslope cutthreoat and bull
trout. Supervised twoc field assistants. Most fieldwork was
conducted in the Great Bear and Bob Marshall Wilderness areas,

Tongue River Reservolr and Tongue River: Spring, 13977. Field
assistant to fellow graduate student studying p@pulatlon dynamics
and life histories of walleye, sauger and crappie in Tongue River
Reservolr = southeastern Montana. Sampling methods included trap
netting, gill netting, and river electrofishing.

Limneology

Flathead Lake, HMontana, 1930-13982. Physical parameters and
crustacean zooplankton. ,

Tongue River Reservoir, Montana, 1976-1979. Detailed water
chemistry, physical parameters, algal production, and zcoplankton
dynamics and producticn.

Benthic Invertebrates

Pencobscot River, Maine, summers 19574 and 19%75. Field cocllection
(by S8SCUBA} and taxonomy. Also worked on pesticide - strean
invertebrate study on northern Maine streams during 1575.

ORAL FRESENTATIONS

Great Plains Fishery Workers Assoclation, ¥Fisheries resources and
management of the upper Missocuri River and Reservoirs.® Coy=
presented with M. Lere and 6. Liknes at annual meeting, February,
1991, Lethbridge, Alberta.

Symposium on Small Hydropower and Fisheries, "aAn evaluaticn of the
potential cumulative biceconomic impacts of proposed small-scale
hydre development on the fisheries of the Swan River drainage,
Montana.® May 2, 1985, Denver, Colorade.

Montana Chapter of American Fisheries Scociety, "Cumulative impacts
of micro-hydro development on the fisheries of the Swan River
drainage, Montana.® Annual meeting, spring, 1883, Missoula,
Montana.

Montana Chapter of American Fisheries Society, ¥0On the recent
appearance of opossum shrimp in Flathead Lake .... Helle Mysis,
Goodbye kokanee??® Apnual meeting, spring, 1982, Lewistown,
Montana.
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Western Association of Fish and Wildlife Agencies, YHabitat
utilization by westslope cutthroat and bull trout in the Upper
Flathead River.® Summer, 1980, Kalispell, Montana.

Great Plains Fisheries Workers Assccliation, "Population dynamics of
the limnetic crustacean zooplankton in the Tongue River Reservoir,
Montana, with notes on the feeding habits of white crappie.®
Winter, 1979, Billings, Montana.

Alsc, numerous presentations to private, federal, international,
local government, and envirconmental groups concerning progress and
findings of research and management programs.

PUBLICATIONES

Leathe, S.A., 1%%1. The new Misscuri. Montana Cutdoors,
22{4}:32-37.

Leathe, S.A. and F.A. HNelson, 13%86. A literature evaluation of
Montana's Wetted Perimeter Inflection Point Method for deriving
instream flow recommendaticns. Montana Department of Fish,
Wildlife and Parks, Helena, Montana. 69 pages.

Leathe, S.A., M.D. Enk, and P.J. Graham, 1985. BAn evaluation of
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PRE~-FILED DIRECT TESTIMONY
OF KEN FRAZER
ON BEHALF OF THE MONTANA DEPARTMENT OF
FISH, WILDLIFE AND PARKS

Please state vour name and business address?

Ken Frazer, Montana Department of Fish, Wildlife and Parks,
2300 Lake Elmo Rd., Billings, MT 55105

What 1s your present employment?

I am a regional fisheries biologist with Montana Department of
Fish, Wildlife and Parks, Region 5, in Billings, MT.

Please state your educaticnal background and experience.

I was educated in Montana public schocls through high schocl.
I received 2 B.A. in biclogy from Carrcll College in 1974 and
an M.8. in aquatic biocleogy from Murray State University in
Kentucky in 1581,

I began working for the department as a seasonal fisheries
worker in the spring of 1974. I worked seasconally for three
years assisting with field sampling on various projects
throughout the Kalispell regicon. The majority of my work
invelved sampling on Flathead Lake.

I attended graduate school between 1977 and 1979 doing my
thesis and working as a research assistant on a project to
study trace metal contamination in fish.

I started full time with the department in June of 1580 and
have been with them ever since. I worked on varicus projects
in the Xalispell region between 1920 and 1983 with major
emphasis on studying kokanee salmon in the Flathead Lake and
River system and inventorying fisheries resocurces in the Bch
Marshall/Great Bear Wilderness area. I helped set up and
cecllect field data for az Wetted Perimeter Inflection Point
(WEPT) analysis on the main Flathead River and 1its three
forks, and was responsible for combining all instream flow
requests for the Flathead River inteo a final report.

Between July 1983 and July 1987, I worked on a project funded
by the Corps of Engineers at Fort Peck. The first part of
this project was to evaluate the potential impacts to the
fishery of building a re-regulating dam downstream of Fort
Peck Dam. The second part of the project was to design,
implement and evaluate a habitat improvement proiect teo try
and improve the rainbow trout fishery downstream from Fort
Pack Dam. I used Wetted Perimeter Inflection Point analysis
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Misscuril River between Canyon Ferry Reservoir and Fort Peck
Dam. I set up Wetted Perimeter Inflection Point transects and
collected flow, water surface elevaticon, stream profile and
fisheries data on streams in the Helena area and the upper
Musselshell River Drainage. I alsc collected Wetted Perimeter
Inflection Pecint data or fisheries data on other streams in
coocperation with other biologists or worked as part of their
crew when they needed extra help.

I completed reservation reguests for all streams on which I
did the major work, and did the write-ups for some streanm
reaches where older data was used. I reviewed, edited and
crganized all stream write-ups prepared for Volume 3 of the
application and assembled the final draft of this volume. I
prepared all drainage maps usad in the application.

Please describe your inveolvement in the collection of flow
and/or fisheries data for cach stream or stream reach covered

in this testimony.

Prickly FPear Cresk
Reach 1 - Summarized existing fisheries and flow data.

Prickly Pear Creesk
Reach 2 =~ Collected Wetted Perimeter Inflection Point
cdata and summarized existing data.

Little Prickly Pear Creek
Reach 1 - Summarized existing fisheries and flow data.

Little Prickly Pear Creek
Reach 2 - Ccllected Wetted Perimeter Inflection Point
data, helped with some fisheries data collecticn.

Lycns Creek ~ Collected Wetted Perimeter Inflection Point and
fisheries data.

Wolf Creek - Collected Wetted Perimeter Inflection Point and
fisheries data.

Wegner Creek - Collected some fisheries data.,

Stickney Creek - Summarized existing data.

South Fork Musselshell River - Collected Wetted Perimeter
Inflection Point and fisheries data.

Alabaugh Creek - Collected Wetted Perimeter Inflection Pcint
and fisheries data.

Cottonwocd Creek (Musselshell River) - Collected Wetted
Perimeter Inflection Porint and fisheries data.

Morth Fork Musselshell River
Reach 1 - Collected Wetted Perimeter Inflection Point and
fisheries data.

Horth Fork Musselshell River
Reach Z -~ Collected Wetted Perimeter Inflection Point and
fisheries data.

Checkerboard Creek - Collected Wetted Perimeter Inflection
Point and fisheries data.
Spring Creek (Musselshell River) - Collected Wetted Perimeter

Inflection Point and fisheries data.

FRAZER DIRECT - 3



Big Dry Creek - Helped collect Wetted Perimeter Inflection
Point data.

Little Dry Creek - Helped collect Wetted Perimeter Inflection
Point data.

Please summarize in tabular form the Department’s application
for an instream flow reservation for each stream or stream
reach covered in this testimony. Include a brief description
of the reach, the amocunt of flow requested, the method used to
determine the flow reguest, and the fisheries or other
rescurce values the reservation is designed to protect.

I have summarized this information in Table 1 which is
attached to, and is a part of this testimony.

Please summarize the work vou 4id on Alabaugh Creek as part of
the reservation process.

Alakaugh Creek is a tributary teo the South Fork Musselshell
River which enters near Lennep, Montana. I helped established
five Wetted Perimeter Inflection Point transects at the lower
end of the reach and collected field datza at sach transect at
three different flows. (Transects are imaginary lines across
a stream channel perpendicular tc the flow at which physical
measurements are made of channel elevations and styeam flows.)
I helped conduct a two-pass estimate of the trout population
in a 300~foot section of the stream during the fall of 1587.
(The two-pass method is a scientific means of estimating the
size of a fish population by electrofishing.}

What method was used to determine the amount of flow reguested
for Alakaugh Cresek?

The Wetted Perimeter Inflection Point Method

Discuss any earlier work conducted on Alabaugh Cresk that was
used as part of the reservation process.

No other data were used.

Please describe the fisheries values and any other resource
values the Department is trying to protect on Alabaugh Cresk
through the reservation process.

Alabaugh Creek is a relatively swmall tributary to the Scuth
Fork of the Musselshell River. The headwaters of this stream
are in the national forest. The riparian area along the entire
stream is in pretty good condition. This stream supports an
excellent mixed trout populaticn of brock, rainbow and brown
trout with brook trout being the dJdominant species. The
estimated tyrout populatiocn in a 300-foot section sampled by
electrofishing was very high at 2%7 trout for 300 feet of

@
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to maintain the walleye fishery. Any natural spawning that
can be provided is extremely valuable. Walleye gather in the
reservoir near the mouth of Big Dry Creek each spring and if
spring flows allow, they will migrate up Big Dry Creek at
least 30 to 3% miles and spawn. Walleye eggs, larvae and
young-of-year fingerlings have all been collected from Big Dry
Creek when high spring flows coincided with the normal walleye
spawning pericd.

Why is an instream flow reservation needed on Blg Dry Creek?

Flow reservations are needed on Big Dry Creek to protect the
high spring flows so that walleye from the reservoir will be
able to migrate up the creek and spawn successfully during
years when spring runcff ccoincides with the walleye spawning
period. High spring flows alsc provide the cpportunity for
other fish like channel catfish tc migrate upstream and spawn.
This helps maintain the resident fishery as well as provide
recruitment to +the reserveir. Some flow must alse ke
maintained in the stream throughout the summer to provide
exchange of water between pools. This is necessary to provide
oxygen and to help reduce water temperatures for resident fish
and small migratory fish rearing in the strean.

What flow 1is being reguested for Big Dry Creek in the
Department’s application?

The requested flows are:

3¢0 cfs =~ March 15 - March 31 {5,521 A F.)
100 cfs == April 1 - April 3C {5,950 SF o)
35 cfs May 1 - May 31 (2,152 A F.)

)

5.5 ¢fs == June 1 - Cctober 31 {1,66% A.T.
For a total reguest of 13,292 acre feet per year.

What is the availability of water on Big Dry Creek?

The mean mcnthly flows as calculated by the USGS are being
regquested for the spring period from March 15 through May 31.
These flows will normally be availakle less than 5 out of 10
years. The 50th percentile flow is being requested for the
remainder o<f the summer and fall. Thiz flow should be
availakle 5 cut of 10 years on average.

Please summarize the work you did on Checkerboard Creek as
part of the reservation process.

Checkerboard Creek 1is a tributary to the North TFork
Musselshell River which enters near the town of Checkerboard.
I helped establish four WEPT transects on Checkerboard Creek
approximately one mile above the mouth, and collected field
data at each transect at three different flows. T helped
conduct a two-pass estimate of the trout population in a 450-
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foot section of stream during the fall of 19%87.

What method was used to determine the amount of flow requested
for Checkerboard Creek?

The Wetted Perimeter Inflection Point Method

Discuss any earlier work conducted on Checkerboard Creek that
was used as part of the reservation process.

No other data were uszed.

Flease describe the fisheries values and any other rescurce
values the Department is trying to protect on Checkerboard
Creek through the reservation process.

Checkerboard Creek supports an excellent trout fishery for a
stream of its size. Both the number and size of trout present
are very good. Brook trout are the predcominant fish species
present with lesser numbers of rainbow and brown trout. A
combined population of 387 trout was estimated for a 450-foot
secticn of stream. There were 113 trout 6 inches or longer in
this section. Broock trout and rainbow over 12 inches long and
brown trout over 146 inches long were collected. 4Apprmx1mate1y
50% of the Checkerboard Creek drainage is public land (LEWlS
and Clark National Forest) in the Castle Mountains, which is
an important recreatiocn area. Overall the stream channel is
in gocd conditicn with deep hcles and good instream cover.
Beaver ponds provide refuge for fish and help hold water
during periods when the stream is dewatered by irrigation.

Why is an instream flow reservation nesded on Checkerboard
Creesk?

The requested flow 1is necessary to maintain the existing
resident trcout fishery at its present level and to help
prevent further dewatering of an already over-appropriated
stream. Checkerboard Creek currently supports a good trout
fishery despite some serious dewatering prokblems. It has fair
public access in an important recreation area. The entire
drainage is relatively undisturbed, with the lower end of the
stream flowing through 2 scenic narrow canvon. Irrlgatlon
withdrawals already cause seriocus dewatering problems in the
lower end of the stream. A large diversion project located
near the middle of the reach in the area where the fish
population work was conducted, locks like it could divert the
entire summer flow to Balr Reservoir. This diversion 2id not
lock like it had been used for awhile which is prchably why
the fishery is in as good a shape as it is. Low flows of just
over 3 cfs were measured at the WETP sight during field
sampling. Any further water development on Checkerboard Cresk
would probably eliminate this unique fishery.
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The riparian area along Checkerboard Creek provides important
habitat for a2 number of wildlife species. Checkerboard Creek
alsc helps maintain some flow in a sericusly dewatered section
of the North Fork of the Musselshell just downstream of Bair

Reservoir.

What flow is being reguested for Checkerboard Creek in the
Department’s application?

The Department 1is requesting 6 cfs from January 1 through
December 31, This amounts to 4,344 acre feet perx year.

What is the availability of water on Checkerboard Creek?

The fishery in Checkerboard Creek is adversely impacted by
present irrigation withdrawals and the lower half of the
stream could be totally dewatered if existing diversions were
expanded to their capacity. The reguested flow 1is only
available during part of the year, but the reguested flow
should still be granted for the entire vyear to protect
additional water if it becomes available in the future.

Please summarize the work vou dld on Cottonwood Creek as partc
of the reservation process.

Cottonwood Creek is a tributary to the South Fork Musselshell
River near the town of Martinsdale. I helped established five
WEPT transects on Cottonwood Creek and collected £ield data at
five different flows. I helped conduct a two-pass estimate of
the trout population on a 500-foot section of stream.

What method was used to determine the amount of flow raguested
for Cottonwood Creek?

The Wetted Perimeter Inflection Point Methaod.

Discuss any earlier work conducted on Cottonwooed Creek that
was used as part of the ressrvation process.

No other data were used.

Please describe the fisheries wvalues and any cther resource
values the Department is trying to protect on Cottonwood Creek
through the reservation process.

Cottonwood Cresk is a2 beautiful clear mountain stream draining
the north side of the Crazy Mountains. It centains excellent
fish habitat, and gcod clean spawning gravel. The riparian
zone is in relatively good condition although livestock are
grazed along most of the lower drainage. The entire drainage
is privately owned so access is limited, hut anglers can
usually obtain access with permission.
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Cottonwood Creek supports a good mixed trout fishery dominated
by brown trout and rainbow trout. Brown trout over 19 inches
long and rainbow over 16 inches long were collected from the
electrofishing section. The creek also supports a small brook
trout population and a few cutthrcat trout. Large numbers of
2~4 inch rainbow and brown trout were ccllected in the
sampling section indicating Cottonwcod Creek is an important
rearing stream and probably contributes fish to the
Musselshell River. During years when there is flow in the
lowar end of Cottonwood Creek in the £all, it probably
provides important spawning habitat for brown trout out of the
Scuth Fork Musselshell. The riparian zone along Cottonwood
Creek provides important wildlife habitat for numerous species
of wildlife, especially in the lower valley section.

Wny is an instream flow reservation needed on Cottonwood
Cresk?

Cottonwood Creek is already sericusly dewatered by irrigation
withdrawals. Three diversions withdraw water from the upper
forks of the drainage and two large ditches withdraw water
from the stream once it resaches the valley floor. The lower
three miles of stream is totally dewatered during the
irrigation sesason, preventing access of fish to the South
Fork. An instream flow reservation is needed for Cottonwood
Creek te protect the flow that still remains in the stream.
any additional diversion of water could dewater more of the
gtream and eliminate a valuable resident fishery as well as
impertant spawning and rearing habitat for the Socuth Fork.
Instream flow from Cottonwood is alsc important for providing
water to the sericusly dewatered South Feork, at least during
part of the vear.

What flow 1is being regquested for Cottonwood Creek in the
Department’s application?

The Department is requesting 15 cfs from January 1 through
December 31. This amounts to 11,583 acre feet per year.

What is the availability of water on Cottonwood Creek?

Based on flows observed during the field investigations, it
appears that the requested flows are only available during
part of the year in part of the reach. & flow of 2.1 cfs was
measured in the middle of the reach during field sampling, and
at that time, the lowsr end of the stream was totally
dewatered. Despite the limited availability =of water, the
reservation request should be granted for Cottonwood Creek to
prevent further dewatering and to protect flows if additicnal
water becomes available 1in the future.

Please summarize the work you did on Little Bry Cresk as part
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of the reservation process.

Little Dry Creek is a tributary to Big Dry Creek which flows
into Fort Peck Reservoir. I helped established four WEPT
transects on Little Dry Creek and collected field data at two
flows, but we found that due te the stream's low gradient and
Shlftlng channel conditions during runcff events, the data
were not usable.

What method was used to determine the amcunt of flow reguested
for Little Dry Creek?

The flow regquests for Little Dry Creek are the mean monthly
flows or 50th percentile flows based on the Water Availability
Study prepared by the USGS (Appendix A -~ Veolume 1 of the
application).

Discuss any earlier work conducted on Little Dry Creek that
was used as part of the reservaticn process.

Fisheries data utilized was basad on sampllng conducted by Jim
Liebelt in Big and Little Dry creeks in 197%. Mr. Liebelt was
a department fisheries biclogist in Region 6 at the time.

Please describe the fisheries values and any other rescurce
values the Department is trying tec protect on Little Dry Creek
through the reservation process.

Little Dry Creek is a low gradient prairie stream that flows
into Big Dry Creek. Typical of many streams of this type, the
flow pattern on Little Dry Creek is very irreqular. Flash
floed type flows can occur during spring runcff or at any time
auring major preclgltatlon events. During the rest of the
year, the stream is a series of interconnected pocols with only
limited flow between them. The resident fishery is limited
to a few channel catfish and various sucker and minnow species
that survive in the larger pocls as long as there is some flow
between pools te maintain oxygen levels.

The main fisheries value of Little Dry Creek is as a spawning
and rearlnq stream for walleve, channel catfish and other
species out of Fort Peck Reservoir. As stated above, walleye
are cne of the most popular game fish in Fort Peck Reservair;
but natural walleye spawning habitat is limited in the
reserveir. The Department spends large amounts of money and
effort trying to maintain the walleye fishery in the reservoir
through an artificial stocking program. Any natural spawnlnq
that can be prcv;deﬁ.ls extremely valuable. Walleye gauher in
the reservoir near the mouth of Big Dry Creek each spring and
if spring flows allow, they will migrate up Big Dry Creek and
then up Little Dry Creek to spawn. Walleye eggs, larvae and
young-of-year fingerlings have all been collected from Little
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Dry Creek when high spring flows coincided with the normal
walleye spawning period. Young-of-year channel catfish, white
and shorthead redhorse suckers, river carpsuckers and carp
have alsc been captured in Little Dry Creek during these
conditions.

Why is an instream flow reservation needed on Little Dry
Creek?

Flow reservations are needed on Little Dry Crask to protect
the high spring flows so that walleye from the reservoir will
be able to migrate up the creek and spawn successfully during
years when spring runoff coincides with the walleye spawning
period. High spring flows alsc provide the opportunity for
other fish like channel catfish to migrate upstream and Spawn.
This helps maintain the resident fishery as well as provide
recruitment To the reservoir. Scme flow must alsc be
maintained in the stream throughcut the summer to provide
exchange of water between pcols. This is necessary to provide
oxygen and to help reduce water temperatures for recident fish
and small migratory fish rearing in the stream.

What flew is being reguested for Little Dry Creek in the
Departmentis application?

The requested flows are:

110 cfs -~ March 15 - March 31 {3,491 A.F.)
42 ofs -- April 1 - April 30 (2,499 A.F.)
17 cfs -~ May 1 - May 31 (1,045 A.F.)

3.5 c¢fs == June 1 - October 31 (1,062 A.F.)

For a total request of 8,087 acre feet per year.
What is the avallability of water on Little Dry Creek?

The mean menthly flows as calculated by the USGS are being
requested for the spring pericd from March 15 through May 31.
These flows will normally be available less than 5 cut of 10
years. The 50th percentile flow is being requested for the
remainder of the summer and fall. This flow should be
available 5 ocut of 10 years on average.

Please summarize the work you did on Little Prickly Pear Creek
as part of the reservation process.

Little Prickly Pear Creek is a tributary to the Misscuri River
about two miles below Holter Dam. Reach #1 extends from the
coenfluence of Canyon Creek to the confluence of <Clark Creek
12.2 miles downstream. Reach #2 extends 13.4 miles from Clark
Creek to the mouth. I helped established Five WEPT transects
near the lower end of Reach #2 and collected field data at
each transect at four different flows. I alsoc helped run a
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fish trap at the downstream end of Reach #2 to capture
spawning fish migrating out of the Missouri River, and helped
with spawning surveys and elactrofishing in both Reaches #1
and #2 to look for fish tagged at this trap.

What method was used to determine the amount of flow reguested
for Little Prickly Pear Creek?

The Wetted Parimeter Inflection Point Method.

Discuss any earlier work conducted on Little Prickly Pear
Creek that was used as part of the reservation process.

The Wetted Perimeter Inflection Point work on Reach #1 was
conducted by Bruce Rehwinkel, Montana Department of Fish,
Wildlife and Parks, and analyzed by Fred Nelson. Fisheries
data used in this application came from sampling conducted by
Al Elser and Mark Lere as part of their Masters thesis work on
Little Prickly Pear Creek, and from work conducted by the
regicnal fisheries crew working out of the Region 4 office in
Great Falls.

Please describe the fisheries wvalues and any other rescurce
values the Department is trying to protect on Reach #1 of
Little Prickly Pear Creek through the reservation process.

Reach #1 supporits a good resident trout and whitefish
population with brown trout being the dominant trout species.
The lower end cf this reach alsc provides important spawning
and rearing habitat for rainbow and brown trout that migrate
out of the Missouri River. Little Prickly Pear Creek is a
very important spawning tributary for the extremely pepular
Blue Ribkkon trout fishery in the Missocuri River between Helena

and Cascade.

Due to it's close proximity to Helena and the chances of
catching a2 large trout during the spring and fall spawning
runs, this reach provides an impertant local fishery. This
entire reach flows through private land, but public access is
generally allowed with permission. The riparian zone along
this reach is in relatively gocd condition except wheres it was
altered by rallrcad construction. The riparian area provides
important habitat for numercus species of wildlife.

Why i= an instream flow reservation needed on Reach #1 of
Little Prickly Pear Creek?

Reach #1 of Little Prickly Pear Creek currently suffers from
serious dewatering problems due to irrigation demands. This
is demonstrated by the fact that August is usually the lowest
flow month of the year. Dewatering combined with unrecovered
habitat loss that resulted from railroad construction aleong
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the stream in 1887 has resulted in a resident fishery that is
below it's potential. A flow reservation is needed to at
least maintain the resident fishery at its present level.
Additional water withdrawal during critical times could
seriously impact this resident fishery. A reservation is also
neaded to meintain flows to allow rainbow and brown trout
spawners from the Misscuri River to ascend Little Prickly Pear
Creek, and to maintain rearing habitat for small fish in the
stream once spawning has ccourred. Many beaver dams in the
drainage already inhibit spawning nmigrations of trout up the
stream, especially in the fall. Any additional loss of flow
during the spawning periods could sericusly impact these
spawning runs,

What flow is being requested for Reach #1 of Little Prickly
Pear Creek in the Department's application?

The Department is requesting 22 cfs from January 1 through
December 31. This amcunts to 15,527 acre feet per year.

What is the availability of water on Reach #1 of Little
Prickly Pear Creek?

Based on 13 years of gauge data, 1t appears the requested flow
is below the base winter flow level for this reach. This
indicates the requested flow should be available most of the
time. However, due to current summer irrigation demands on
this reach, flows drop well below these levels most years.
Despite the limited availability of water at times, the entire
reservation reguest should be granted for this reach to
prevent any further dewatering and to provide flows if
additicnal water becomes available in the future.

Please describe the fisheries values and any cther resource
values the Department 1is trying to prctect on Reach $#2 of
Little Prickly Pear Creek through the reservation process.

This reach constitutes an important recreation area between
Helena and Great Falls and supports heavy public use. Public
access is excellent due te the presence of a recreation road
along a majority of the reach. Several picnic and parking
areas are developed along the reach. This reach supports a
resident trout fishery dominated by rainbow trout with lesser
numbers of brown trout and brook trout. The riparian area
along this reach has been extensively altered by the railroad
and interstate highway that follow it. As a result, the
resident fish population is well below what would be expected
from this stream in it’'s natural state.

Little Prickly Pear Creek provides important spawning and
rearing habitat for rainbow and brown trout that migrate out
of the Missouri River. Based on recapture data for rainbow
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trout marked at a.trap installed at the mouth of the Little
Prickly Pear Creek in the spring of 1988, it was estimated
there were 15,000 rainbow migrating up Little Prickly Pear
Creek to spawn. The size of the brown trout spawning run has
not been estimated, but is alsc large. A majority of the
spawning and rearing occurs in this reach. BRecause of the
importance of the trout fishery in the Misscuri River near the
confluence of Little Prickly Pear Creek, this spawning run is
an extremely important rescurce in the area.

Why is an instream flow reservation needed on Reach
#2 of Little Prickly Pear Creek?

A flow reservation is needed to sustain the resident trout
fishery at its present level and to provide water for future
fishery improvement as the altered habitat along the stream
slowly recovers. A reservation is also needed tc maintain
flows to allow rainbow and brown trout spawners from the
Missouri River to ascend Little Prickly Pear Creek and spawn,
and to maintain rearing habitat feor small fish in the stream
once spawning has occurred. Curvent irrigation practices
totally dewater sections in the lower 2 miles of this reach
during low water years. This has sericus impacts on both the
upstream migration of trout from the Missouri and the
downstream recruitment of small trout back toc the Missouri.
Numerous beaver dams and a large irrigation diversicn in this
reach inhibit upstream movement of spawning trout during
pericds of low flow. This reservation would help maintain
flows during critical periods and allow trout +to get past
these barriers tc the upper sections of the stream for
spawning. Flow reservaticons are also needed to help maintain
the aesthetic wvalue of this popular recreation area by
maintaining a reasonable flow in the stream.

What flow is being regquested for Reach #2 of Little Prickly
Pear Creek in the Department's application?

The Department is requesting 7¢ cfs from January 1 through
December 31. This amounts to 50,678 cfs per year.

What is the availakility of water on Reach #2 of Little
Prickly Pear Creek?

Based on limited gauge data and flows measured as part of the
reservation process, it appears the regquested flows are only
available during part of the year. Flows as low as 18.3 cfs
were measured near the mouth of the reach while collecting
Wetted Perimeter Inflection Point data. One section near the
lower end of the reach can be totally dewatered dJduring
extremely dry vears. Despite the limited availability of
water, the reservation request should be granted. This will
help prevent further dewatering of the reach and will provide
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flows if additiconal water becomes available in the future.

Flease summarize the work you did on Lyons Creek as part of
the reservatiocon process.

Lyons Creek is a tributary to Little Prickly Peaxr Creek north
of the city of Helena. I helped established five WEPT
transects near the lower end of the reach and collescted field
data at s=ach transect a2t three different flows. I helpead
conduct a two-pass estimate of the trout population in a 500~
foct section of stream just zbhove Interstate 15. I zlsc
conducted spawning survevs on the stream in the spring from
the mouth to the first barrier, and shocked a short section or
stream just downstream of this barrier to look for marked
fish.

What method was used to determine the amcount of flow reguestead
for Lyons Creek?

The Wetted Perimeter Inflection Point Method.

Discuss any earlier work cenducted on Lveons Creek that was
used as part of the reservation process.

No other data were used.

Flease describe the fisheries values and any other rescurce
values the Department is trying to protect on Lyons Creek
through the reservation process.

Lyons Creek is a small, clear mountain stream that flows down
through a narrow valley. The riparian gzone receives socome
grazing pressure, but is still in pretty good shape. A
majority of the creek contains geod instream fish habitat.
Lycns Creek suppeorts a good resident trout population of
rainbow and brown trout as well as a few brook trout. A
population of 243 3.0-inch and longer trout was estimated for
one 5C0~foot section in the summer of 1%87. Brown trout up to
16.0 inches long were collected. Probably the most important
fishery wvalue of Lyons Creek is as a spawning and rearing
stream for rainbow and brown trout from the Missouri River and
Little Prickly Pesar Creek. A spawning survey conducted in the
spring of 1588 found rainbow redds from the mouth up to the
first beaver dam barrier located approximately 3 mniles
upstream, Several mature rainbow that had been marked at a
trap at the mouth of Little Prickly Pear Creek were captured
below this dam. No spawning survey for brown trout has been
conducted in Lyons Creek, but the numercus yvoung-ocf-vear brown
trout present in August indicated that brown trout spawning
was gquite heavy. Based on the large numbers of small rainbow
and brown trout captured while slectrofishing, Lyons Creek is
a very impertant nursery stream for both species.
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Why is an instream flow reservation neaded on Lyons Creek?

The reguested flow is necessary to maintain the existing
resident trout zlshery, and to provide encugh Fflow for the
important spawning runs of rainbow and brown trout +hat
migrate up Lvons Creeks ocut of the Missocuri River. These
flows will also help maintain good rearing conditions for the
large number o¢f small trout that depend on Lyons creek as a
nursery area. The requested flows will alsc prav;de water for
Little Prickly Pear Creek which suffers sericus dewatering
near it's lower end. This additional flow in Little Prickly
Pear will help mlgratlng trout get over beaver dams to reach
the spawning areas in Lyons Creek. Diversion of water from
Lyons Creek is limited at present. Anyv additional diversion
would have serious impacts on this important fisheries
resource.

What flow 1is being requested for Lyons Creek in  the
Department's application?

The Department is requesting 10.0 cfs from Januaxry 1 through
December 31. This amocunts to 7,240 acre feet per year.

What is the availability of water on Lyons Creek?

No gauge data are available on Lyong Cresk, but based on field
chservations, it appears that the requested flow is only
available during part of the year. A flow of £.9 cf=z was
measured near the mouth during Wetted Perimeter Inflection
Point analysis. Despite the limited availakility of water, the
entire flow reguest shculd be granted for Lyons Cresk o
prevent any further dewatering of this important stream and to
provide flows if additional water becomes available in the
future up to the amount ¢f the reservation request.

Please summarize the work you did on the North Fork of the
Musselshell River as part of the reservation process.

The North Fork of the Musselshell River originates on the
south side of the Little BRelt Mountains and flows intc Rair
Reservelr about 15 miles esast of White Sulphur Springs. Reach
#1 extends from the headwaters to Rair Reservoir and Reach #2
extends from Bair Reservoir to the mouth. I helped
established five WEPT transects in esach reach of the North
Fork, and collected field data at each transect at Ffour flows
in Reach #1 and three flows for Reach $ 2. I helpeﬁ conduct
a two-pass estimate of the trout populaticn in a 3c0-foot
secticn of Reach #1 and a 500~foot section of Reach #32. I
also helped electrofish a second 300-foot section near the
middle of Reach #2.

What method was used to determine the amount of flow requested
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for the North Fork of the Musselshell?

The Wetted Perimeter Inflection Polint Method was usesd for both
raeaches .

Discuss any earlier work conducted on the North Fork of the
Musselshell that was used as part of the reservation process.

Ho other data were used.

Pleaszse describe the fisheries values and any other rescurce
values the Deparitment is trying to protect on Reach #1 of the
North Fork of the Musselshell River through the reservation

process.

The stresam in this reach is a small, clear stream flowing
through a variety of habitat types. It coriginates in a narrow
mountain valley, then flows out onto a rolling sagebrush
plain. Instream fisheries hakitat is goocd throughout this
reach including an extensive complex of beaver dams and
willows where the stream first reaches the vallevy floor. This
reach supperts an excellent brook trout populaticon for a
stream of 1its size and offers a variety of fishing
opportunities in an area where stream fishing for trout is
limited. A population estimate near the lower end of the reach
showed over 200 brocok trout in a 300~foot section of strean
with brock trout up to 10.8 inches long being captured. A few
rainbow trout were alsc collected. They were probably
upstream migrants from plants made in Bair Reservoir. The
riparian area along the upper part of the reach provides
important habitat for a variety of wildlife species.

Why is an instream flow reservation needed on Reach #1 of the
North Fork?

This reach already suffers from seriocus dewatering due to
irrigation. Water is diverted from the twc headwater streams
entering the reach as well as from the upper end o=f the reach
itself. The average daily discharge for 36 vears of record
{19240 - 1978} reccrded at a USGS gauge located near the lower
end of the reach was 12.2 cfs. During the Wetted Perimeter
Inflection Point analysis, the highest flow that was measured
was only 9.6 ¢fs. The lowest flow measured was only 1.8 cfs.
A flow reservation is needed on this reach to help sustain the
existing resident trout population and to prevent any further
dewatering of this reach. Flows already reach critically low
levels in this reach. 2any additional diversion of water would
probably eliminate this fishery.

What flow is being requested for Reach #1 of the North Fork in
the Department’s application?
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The Department is requesting 3 cfs from Janaary 1 through
Decemiber 31. This amounts to 2,172 acre feet per year.

What is the availability of water on Reach #1 of the North
Fork?

Based on the gauge data that is available for this reach, it
appears that the requested flow should be available most of
the time. However, based on field observations during the
Wetted Perimeter Inflection Point analysis, even the reguested
small amcount of flow is not availabls during the irrigation
season in dry years. Despite the limiteg availability of water
at times, the reservation request should be granted for this
reach to maintain a minimum flow in the stream and o provide
flows if additional water becomes available in the future.

Please describe the fisheries values and any cother rescource
values the Department is trying to protect on Reach #2 of the
North Fork of the Musselshell River through the reservation
process.

This reach of the North Fork has the potential of being zn
excellent trout fishery, but due to numerocus man caused
problems it supports a very marginal fishery. The entire flow
in this reach is contrclled by Bair Reserveoir. Flow patterns
are totally unnatural, and extsnsive irrigation develcpment
causes serious dewatering problems as well as siltation and
water quality problems as a result of irrigation returns.
Brown trout were the only game fish species found in this
reach which is probably a reflection of the observed water
quality problems. A population estimate made near the lower
end of the reach showed only 44 brown trout in a 500-foot
section.

The riparian zone along most of this reach is in fair to goad
condition and the stream contains scme excellent fisheries
habitat with overhanging banks, deep heles and gocd instream
cover. Despite the low fish populations, this reach receives
considerable use by local anglers.

Why is an instream flow reservation needed on Reach #2 of the
North Fork?

This reach already suffers seriocus dewatering prcoblems due to
the unnatural release pattern from Bair Reservoir and the
extensive irrigation withdrawals that occur along it's entire
length. This reach has the potential of supporting an
excellent trout fishery if flow conditions and irrigation
practices along the stream were changed. The flow reservation
is needed to provide some consistent flow downstream of Bair
Reservoir, to help sustain the existing resident fishery, to
prevent any further diversion of water in this already cver-
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appropriated stream reach and to provide flows if additional
water becomes available in the future.

What flow is being requested for Reach #2 of the North Fork of
the Musselshell in the Department's application?

The Department is requesting 16 cfs from January 1 through
December 31. This amounts to 11,583 acre feet per year.

What is the availability of water in Reach #2 of the North
Fork? '

Much of the flow in this reach is controlled by releases from
Bair Reservoir, so water availakility is dependent upon
reservolr levels and how much of that water is already
committed. Based on field observations and flows measured
during the Wetted Perimeter Inflection Point analysis, the
requested flow level is only available during part of the
year. The flow request should be granted for this reach to
establish a minimum flow level needed downstream of Rair
Reserveir when water is availakle, and to protect flows if
additional water becomes available in the future.

Please summarize the work you did on Prickly Pear Creek as
part of the ressrvation process.

Prickly Pear Creek originates in the Elkhorn Mountains south
of Helena, and flocws about 28 miles before it enters Lake
Helena, an arm of Hauser Reservoir. Reach #1 extends from
Rabbit Gulch to East Helena. Reach #2 extends from East
Helena to the mouth. I helped establish three WEPT transects
on Reach #2 near the confluence of Ten Mile Creek, and
collected field data at each transect at four different flows.

What method was used tc determine the amount of flow requested
for Prickly Pear Creek?

The Wetted Perimeter Inflection Point Method was used for both
reaches.

Discuss any earlier work conducted on Little Prickly Pear
Creek that was used as part of the reservation process,

The Wetted Perimeter Inflection Point analysis for Reach #1
was conducted by Bruce Rehwinkel who was the departmentis
regional fisheries biclogist in Townsend at the time. He
established five WEPT transects and collected field data at
gach transect at three different flows. Mr. Rehwinkel alse
collected the fisheries data that was used for Reach #1. He
electrofished and conducted population estimates on several
sections in this reach. Fisheries data for Reach #2 were
collected by Rod Berg and Mark Lere. They conducted survey
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electrofishing on several sections of this reach in 1981 and
1582,

Please describe the fisheries values and any other resource
values the Department is trying to protect on Reach 1 of
Prickly Pear Creek through the reservation process.

This reach originates within the Helena National Forest in a
popular recreation area cutside cof Helena, and flows through
some scenic mountain country before reaching the valley floor.
Much of this reach has been sericusly impacted by man’s
activities which have alterad much of the natural stream
channel. There have alsc been water quality problems from
mining activities in this reach in the past. Despite these
problems, this reach is still gquite scenic and supports a
relatively good resident trocut population. A population
estimate conducted in 1987 showed 298 rainkow, 3.5 inches and
longer, and 79 brown trout 4.5 inches and longer in one 3,300
section in the middle of the reach. The upper section of this
reach contains a good breook trout population. Dus to past
problems, the fishery in this reach is probably well below its
potential. Many of the water gquality prcblems have been
cleaned up in recent years, and some habitat improvement work
has been done to try and help the stream recover. Besides the
resident fishery, this reach alsc provides spawning habitat
for rainbtow and brown trout that migrate out of the Lake
Helena~Hauser Reservolir complex. This reach has an important
recreational value due to it's close proximity to a relatively
large population area, and the availability of public access
across Forest Service property.

Wwhy 1is an instream flow reservation needed on Reach 31 of
Prickly Pear Creek?

2 flow reservation is needed on this reach to help sustain the
existing resident fishery, and to provide necessary flows for
the rainbow and brown trout spawning runs out of the Lake
Helena-Hauser Reservoir compleX. These flows will alsc be
important in allowing improvement of the resident trout
population, as water gquality and habitat conditions are
improved in the future. This reservation is also necessary to
protect flows, while they are still available in this reach,
from the water demands of an expanding human population in the
Helena area.

What flow is being requested for Reach #1 of Prickly Fear
Creek in the Departmentis application?

The Department is requesting 22 cfs from January 1 through
December 31. This amcunts to 15,%27 acre feet per year.

what is the availability of water in Reach #1 of Prickly Pear
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Crock?

Most major irrigation demands on Prickiy Pear Creek occcurxr in
the lower reach. The requested flow of 22 cfs for Reach #1
should ke avalilable under normal water conditions.

Please describe the fisheries values and any other rescurce
values the Department is trying te protect on Reach 22 of
Prickly Pear Creek through the reservation process.

The resident fish population in this reach is well below it's
potential due to sericus dewatering and siltation problems.
This reach supports a resident population of brown and rainbow
trout. Pecpulation numbers have not been quantified. Brown
and rainbow trout from the Lake Helena-Hauser Reservoir
complex alsc migrate threough this reach te spawn. This reach
contains a lot of good fish habitat. With better flow
conditions and improved irrigation practices to reduce
sediment input, this reach has the potential to become an
excellient trout fishery. The close proximity to a large
population of people in the Helena wvalley puts a high
recreational value on this reach.

Why is an instream flow reservation needed on Reach #2 of
Prickly Pear Creek?

This reach is already seriously dewatered due to irrigation
demands in the lower Helena valley. Large sections of the
reach are totally dewaterad each vear. The resident fish
population is only a fracticn of what it should be. An
instream flow reservation will help sustain the resident trout
population and prevent flows from worsening at critical times
when rainbow and brown trout are trving to migrate upstream to
spawn. A reservation would alsc protect flows up to the
amount ©f the reservation reguest in case additional water
becomes available in the future. Additicnal flows are needed
if the fishery in this reach is ever to reach it's full
potential.

What flow is being reguested for Reach #2 of Prickly Pear
Creek in the Department's application?

The Department is requesting 30 cfs from January 1 through
December 31. This amounts to 21,719 acre feet per year.

What is the availabilityv of water in Reach #2 of Prickly Pear
Creaek?

The requested flow is only available during part of the yvear
in most of this reach. Some sections of the reach are totally
dewatered every year during part of the irrigaticns season.
Despite the limited availability of water, the reservation
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shouid be granted to protect flows if additional water becomes
available in the future.

Please summarize the work you did con the South Fork of the
Musselshell River as part of the reservation process.

The Socuth Fork of the Musselshell River is & headwaters
tributary to the Musselshell near the town of Lennep. I
helped establish five WEPT transects just upstream from the
Martinsdale diversion, and helped collect field 2ata at each
transect at three different flows. I conducted a two-pass
estimate of the trout pecpulation in a 650-foot section near
the lower end of the reach, and helped with survey shocking on
a 350-foot section near the upper end of the reach.

What method was used to determine the amcunt of flow requested
for the South Fork?

The Wetted Perimeter Inflection Pecint Method.

Discuss any earlier work conducted on the South Fork of the
Musselshell that was used as part of the reservation process.

No other data were used.

Please describe the fisheries values and any other rescurce
values the Department is trying to protect on the Scuth Fork
of the Musselshell through the reservation process.

The South Fork is a nice stream that flows through a wide
valley between two small mountain ranges. The riparian zone
is in good shape along most of the stream, and fish habitat is
generally good to excellent. Almost the entire South Fork is
sericusly impacted by dewatering. Sericus dewatering occurs
during the irrigation season in many sections of the stream.
Low flows combined with warm irrigation return flows affect
water <tTemperatures, Irrigation return flows alsoc cause
serious siltation and water guality problems. These
situations affect the resident fish pepulation which is well
below what it would be for this stream in its natural state.
Shocking near the lower end of the reach captured only brown
trout and suckers. The fish habitat was excellent in this
sectieon, but only 66 brown trout were estimated to occur in a
650~foot section of stream. The fish that were captured
included brown trout up to 17.9 inches long being collected.
survey electrofishing in the upper end of the reach captured
brown, rainbow and brock trout. Brown trout over 24 inches
and rainbow over 15 inches long were captured, but again,
numbers were low for the habitat that was available. The
South ForK could provide spawning habitat for brown trout
migrating out of the Musselshell river, but in most years the
Martinsdale diversion and the dewatered stream section below

3
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act as a barrier to any upstreanm migration.
Why is an instream flow reservation needed on the Scuth Fork?

The South Fork already suffers from serious dewatering due to
irrigation withdrawals. Flow reservations are needed to help
maintain the resident trout fishery that does exist in this
stream, and to protect flews that could be used te improve
this fishery if any additicnal water up to the amount of the
reservation request becomes available in the future. 2 flow
reservation is also needed te help prevent any further water
temperature increases in the Scuth Fork sc trout can survive.

What flow is being reguested for the Scouth Fork <f the
Musselshell in thes Department's application?

The Department is requesting 30 cfs from Januarxry 1 through
December 31. This amounts teo 21,719 acre feet per year.

What is the availability of water on the Scuth Fork of the
Musselshell?

Based on USGS gauge data collected ketween 1941 and 1979, the
requested flow should be available most of the time. However,
based on field observaticns during the Wetted Perimeter
Inflection Point analysis, the reguested flow 1is only
available during part of the vear. A flow cof only 8.3 cfs was
measured near the lower end of the reach. Despite the limited
availability of water, the reservation reguest should be
granted for the South Fork te protect flows up to the amount
of the reservation request 1if additicnal water becomes
available in the future.

Please summarize the work you 4id on Spring CreeXk as part of
the reservation process.

I helped estabklish five Wetted Perimeter Inflection Point
transects on Spring Creek and collected field data at each
transect at three different flows. I conducted a two-pass
estimate of the trout population on a 500-foot secticn of
stream just downstream of Whitetail Creek.

What method was used to determine the amcount of flow reguested
for Spring Creek?

The Wetted Perimeter Inflection Point Method.

Discuss any earlier work conducted on Spring Creek that was
used as part of the reservation process.

¥o other data were used.
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Please describe the fisheries values and any other rescurce
values the Department is trying te protect on Spring Cresk
through the reservation process.

Spring Creek is a2 small mcountain stream in the Little Belt
Mountains with important recreational value. It is a
tributary to the North Fork Musselshell River almost five
miles below Bailr Reservoir, which is located about 15 miles
east of White Sulphur Springs. Much of the strean flows
through national forest land and Forest Service roads provide
good access to the drainage. The Forest Service maintains two
designated recreation sites along the stream. The upper part
of this stream contains good fish hakbitat and supports a good
mixed brock trout-rainbow trout fishery. Spring Creek appears
te provide an important fishery feor local anglers and for
recreationists using the Forest Service sites. A combined
population of 274 trout was estimated for the 500-foot
shocking section in the upper reach of Spring Creek. Flow in
the lower 5 miles of stream is intermittent as the entire flow
goes underground in some areas.

Why is an instream flow reservation needed on Spring Creek?

The requested flow is necessary to maintain the existing
raesident trout fishery at it's present level and tec protect
the recreational quality of this stream. The upper end of
Spring Creek does not appear to be impacted by lxrigation at
presant.

What flow is being regquested for Spring Creek in the
Department's application?

The Department is reguesting 8§ cfs from January 1 through
December 31. This amounts toc 5,732 acre feel perxr year.

What is the availability of water on Spring Cresk?

Based on the flows observed during the Wetted Perimeter
Inflection Point analysis, the regquested flow in the upper
reach of the stream during a dry vear is only available during
part of the year. Large sections of stream go dry naturally
during the summey in the lower five miles of the reach as
flows go underground. Despite the limited availability of
water during part of the year, the entire flow reguest for
Spring Creek should be granted to maintain present flow levels
and to protect flows if additional water becomes available in
the future.

Please summarize the work you did on Stickney Creek as part of
the reservation process.

Stickney Cresk is a tributary to the Misscuri River about
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three miles downstream from the small community of Craig. My
involvement with Stickney <Cresk was 1in writing up the
available data for the application, and in helping analyze
UsGs flow data to determine the flow regquest,

What method was used to determine the amount of flow reguested
for Stickney Creszk?

The flows requasted for Stickney Creek are the mean monthly
flows as determined by the USGS. These flows are raquested
only for the 4-month spring runcff period.

Discuss any earlier work conducted on Stickney Creek that was
used as part of the reservation process.

Z short section of stream near the mouth was sampled by
electrofishing in 1981 to look for spawning rainkbow.

This work was conducted by Rod Berg and his field crew. Mr.
Berg was a department fisheries bilologist working on the
Missouri drainage at the time.

Please describe the fisheries values and any other resource
values the Department is trying to protect on Stickney Creek
through the reservation process.

Stickney Creek is an important spawning tributary for rainbow
trout migrating out of a very popular Blue Ribkbbon section of
the Missocuri River.

Why is an instream flow reservation needed on Stickney Creek?

Flows normally go underground near the mouth of Stickney Creek
during most of the year, but in wet years, spring runcff
provides surface flow in this area during the rainbow spawning
period. The flow reservation keing reguested for Stickney
Creek is needed to maintain natural spring flows during good
water vears so spawning rainbow are abkble to migrate through
the normally dewatered secticon and reach the perennial flow
section upstream. These high spring flows are also important
in maintaining the stream channel and the riparian zone along
the stream.

What flow 1s being requested for Stickney Creek in the
Department’s application?

The reguested flows are:
April 1 - April 30 -= 7 cfs (417 A.F.)

May 1 - May 31 -~ 34 cfs (2,081 A.F.)
June 1 - June 30 _ 35 cfs (2,083 A.F.)
July 1 - July 31 7 cfs (430 A.F.}

This amounts to 5,021 acre feet per year.
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What is the availability of water on Stickney Creek?

Based on USGS calculations, the flows being requested will be
available less than 5 years in 10, however it is essential
that this reservation be granted tc maintain spawning flows
near the mouth of Stickney Creek during those good water
years, and to help maintain the channel and riparian area
along the lower section of streanm.

Please summarize the work yvou 4id on Wegner Creek as part of
the reservation process.

Wegner Creek is a tributary to the Missouri River which enters
just downstream from the town of Craig. I had a seasconal
employee walk the lower three miles of Wegner Creek in the
spring of 1988 to look for spawning rainkow. I wrote up the
available data for the reservation and helping analyze the
USGS data to determine the flow redquest.

What method was used to determine the amount of flow requested
for Wegner Cresek?

The flows requested for Wegner Creek are the mean monthly
flows as determined by the USGS. These flows are only
requested for the 4-month spring runcff period.

Discuss any earlier work conducted on Wegner Creek that was
used as part of the reservation process.

Rod Berg and his crew electrofished a shert section near the
mouth of Wegner Creek in the spring of 1881 to loock for mature
rainbow. Steve Leathe reported a large concentration of
rainbow redds in the Missouri River near the mouth of Wegner
Creek while flyving the river in the spring of 1988.

FPlease describe the fisheries values and any other resource
values the Department is trying tc prctect on Wegner Creek
through the reservation proceass.

Wegner Creek is an important spawning tributary for rainbow
trout migrating cut of a2 very popular Blue Ribbon section of
the Missouri River.

Why is an instream flow reservation needed on Wegner Creek?

Flows normally go underground in the lower 5 miles of Wegner
Creek during most of the year, but in wet years, spring runcff
provides surface flow in this area during the rainbow spawning
period. The flow reservation being requested for Wegner Creek
is needed to maintain natural spring flows during good water
years so spawning rainbow are able to migrate through the

@
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normally dewatered section and reach the perennial flow
section upstream. These high spring flows are also important
in maintaining the stream channel and the riparian zone along
the streamnm,

What flow is being reguested for Wegner Creek 1in the
Department's application?

The requested flows are:
April 1 - April 30 -- 7 cfs (476 A.F.}
May 1 - May 31 -- 41 ¢Iis ({2,521 A.F.
A.F.
F.)

)
June 1 ~ June 30 38 cofs (2,281 )
July 1 - July 31 _ 8 cfs (492 A.

This amounts to 5,750 acre feet per vear.

-
=

What is the availability of water on Wegner Creek?

Based on USGS calculations, the flows being reguested will be
available less than 5 years in 10, however it is essential
that this reservation bhe granted to maintain spawning flows
near the mouth of Wegner Creek during good water years, and to
help maintain the channel and riparian area along the lower
section of stream.

Flease summarize the work you did on Wolf Creek as part of the
reservation process.

Wolf Creek is a tributary tc Little Prickly Pear Creek which
enters at the town of Wolf Cresk. I helped establish five
Wetted Perimeter Inflection Point transects on Wolf Creek and
helped collect field data at each transect at three different
flow. I helped conduct a {two-pass estimate of the trout
population on a 500-foot section of stream in the fall of 1987
and conducted a spawning survey and did some survey
electrofishing for spawning rainbow in the spring of 1988.

What method was used to determine the amount of flow reguested
for Wolf Creek?

The Wetted Perimeter Inflection Point Method.

Discuss any earlier work conducted on Wolf Creek that was used
as part of the reservation process.

No other data were used.

Please describe the fisheries values and any other resource
values the Department is trying to protect on Wolf Creek
through the reservation process.

Wolf Creek supports a good mixed resident trout population
containing rainbow, brown and brock trout. Thers wWas an
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estimated combined population of 233 trout greater than 3.0
inches in length in a 500-foot section sampled in the fall of
1587. Wolf Creek is alsc an important 5§awning tributary for
rainbow and probably brown trout cut of the Missouri River and
Little Prickly Pear Creek, and it provides important rearing
habitat for small rainbow and brown trout.

Why is an instream flow reservation needed on Wolf Cresk?

The requasted flow is neaded to sustain the existing resident
trout population at its present level, to maintain the
important rainbow and brown trout rearing habitat in the
stream and to maintain enough flow to allow spawning trout to
migrate wup Welf Creek from Little Prickly Pear Creek.
Irrigation water is already diverted from Wolf Creek at
several points and the lower end of the stream is often
seriously dewatered during the irrigation season. Many small
trout were cbserved in an irrigation ditch that diverts water
about 2 mile and a half upstream from the mouth. Many of
these small trout were probably lost to the system in the
irrigation ditch. This reservation is needed to prevent any
further dewaterlng of Wolf Creek. Any additiconal dewatering
could result in the loss of an important source of fish
recruitment to the Misscurli River fishery as well as the loss
of a good resident small stream fishery.

What flow 1is being reguested for Wolf <Creek in the
Department’s application?

The Department is reguesting 7.0 cfs from January 1 through
December 31. This amounts to 5,068 acre feet per year.

What is the availakility of water on Wolf Creek?

It appears that Wolf Cresk is already over-appropriated and
that the requested flow is only available during part of the
vear. A flow of 4.4 cfs was measured during the Wetted
Perimeter Inflection Point analysis. Desplte the limited
availability of water, the reservaticn request. should ke
granted for Wolf Creek to maintain the spawning and rearing
that is occurring on the stream and teo protect flows 1if
additional water becomes available in the future up tc the
amount of the reservation request.
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I, Ken Frazer, being first duly sworn, states that the
foregoing testimeony is true.

DATED this _Z/0 day of Ccbe,” , 1991.

e
s

Ken Frazer

subscribed and sworn to before me this o4
1591.

A7
ey

(NOTARY SEAL) LLE LT
Notary Public for the
State of Montan& , e
Residing at ‘40 »! Jfﬁaai/wn
My Commission Explres = ey L5 S
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BIOGRAPHY
KEN FRAZER

PERSONAT:

Born February 25 1852, Billings, MT

EDUCATION:

B.A. Biology, Carroll College, 1974
M.5. Aguatic Biclogy, 1881

EXPERIENCE:

4/1989 - Present: Montana Department of Fish, Wildlife and Parks

7/87

5/85

7/83

(FWE) . Regional Fisheries BRiclegist. Responsibilities
include management of the fisheries on the Bighorn River,
Bighorn Lake, the Musselshell River, the lower Yellowstons
River, many of the smaller lakes and all the small warm water
ponds in the region: directing the River Ranger position on
the Bighorn River and walleye egg taking on Bighorn Lake;
working with local conservation districts and conducting 310
and SBA inspections on regional waters.

- 4/89: Montana Department of Fish, Wildlife and Parks.
Misscuri River Instream Flow Coordinator. Responsibilities
inciuded coordinating the work efforts of all parties involved
in the Departmentis application on the Misscuri River between
Canyon Ferry Reserveir and Fort Peck Dam; setting up Wetted
Perimeter Inflection Point transects and collecting flow,
water surface elevation, stream profile and fisheries data on
numercous streams in the Helena area and the upper Musselshell
River Drainage; collecting Wetted Perimeter Inflection Point
data or fisheries data on other streams in cooperation with
other biclogists.

- 7/87: Montana Department of Fish, Wildlife and Parks.
Regiocnal Fisheries Bioclogist. Designed fisheries study for
Fort Peck tailwater area based on problems determined during
previcus contract work. Frepared proposal and budget and
obtained funding from Corps cof Engineers (COE) . Directed
fisheries study working on improvement of both trout and warm
water fisheries through improved water level management and
habitat enhancement. Managed budget for study, worked with CCE
to obtain improved discharges from Fort Peck Pam, designed,
implemented and evaluated habitat improvement projects, and
wrote monthly and annual reports.

= 4/83: Montana Department of Fish, Wildlife and Parks.
Regional Fisheries Biclogist. Supervised study to evaluate
the fishery in the Misscuri River and dredge cuts below Fort
Peck Dam and to identify potential impacts of a proposed
reregulation dam on this fishervy. Duties included:
supervising temporary employvees, developing research goals,



g/81

4/81

6/80

directing and assisting in field sampling, analyzing data and
writing monthly and final reports. Worked closely with the
COE in evaluating several proposed plans for increasing pover
production at Fort Peck Dam, identified game and forage fish
present, located important habitat areas, determined seasonal
movement patterns and identified the effects that fluctuating
water levels and habitat leoss resulting from varicus rereg
proposals would have on fish and plankton in the area. Major
game species studied included: walleye, sauger, northern pike,
paddlefish and rainbow trout. Alsc assisted in collection of
channel profile data for a number of instream flow transects
on the Missouri River below Fort Peck Dam.

- 7/83: Montana Department of Fish, Wildlife and Parks.
Fisheries Fieldman. Assisted on study investigating factors
effecting kckanes spawning along the shoreline gof Flathead
Lake. Duties included: designing and building sampling
equipment, locating kokanee spawning areas using boats and
SCUBA, marking and mapping spawning areas,menitoring egg
survival and fry emergence from natural and experimental redds
and evaluating groundwater and gravel movement, groundwater
D.0. and lake levels in relation to embryo survival. Assisted
in data analysis and figure preparation for annual reports.
Was alsoc responsible for collection, analysis and write-up of
data for a zcoplankton monitoring report as part of this
study.

- 9/81: Mcntana Department of Fish, Wildlife and Parks.
Fisheries Fieldman. Organized and updated all instream flow
recommendations for the Flathead drainage and combined in a
final report. Coordinated and ran a creel census and
recreational use study on Flathead Lake and the Upper Flathead
drainage. Duties included: directing and supervising field
crews, developing random sampling schedule and coordinating
work schedules for shorsline, boat, and aerial counting and
interviewing crews, training crew members, maintaining car
counters, assisting with counts and interviews and processing
colliected data.

- 4/81: Montana Department of Fish, Wildlife and Parks.

Fisheries Fieldman. Worked as a crevw leader on study to
evaluate and inventory fisheries rescurces in the Middle Fork
of the Flathead River drainage. Most work was in the Bob
Marshall and Great Bear Wilderness areas requiring
approximately 60 days of backpacking and wilderness camping.
Duties included: measuring and recording hakitat features on
numerous stream reaches in the drainage, snorkeling sections
of each reach to identify fish species present and to look at
size and age structure, walking streams in the fall to count
bull trout redds, and setting up and cellecting necessary data
on several transects along the river for use in establishing
minimum instream flows using the Wetted Perimeter Inflection
Point Method. Laboratory work included reading fish scales
and otoliths, analvzing stomach samples, organizing habitat



£/753

5/77

5/76

and snorkel data for entrance inte a computer, analyzing data
and working on figures for an annual report.

- 6/80: Montana Department of Fish, Wildlife and Parks.
Fisheries Fieldman. Weorked on study to evaluate the effects
of Hungry Horse Dam on the fish and invertebrate fauna of the
Flathead River. buties included: designing and building
necessary sampling eguipment, monthly sampling of fish and
invertebrates from varicus sites along the river, picking and
identifying benthic samples and monitoring seascnal £fish
population trends in the river. Cther work included:
Tdentifying kokanee spawning areas in the river, studying
kokanee spawning success and incubation mortality and trying
to relate these findings to the flow records from Hungry Horse
Dam, monitoring cutthreat migraticon in the river using tagging
and bictelemetry, helping set up and ccllect field data on
numerous transects in the Flathead drainage for establishing
minimum flows using the Wetted Perimeter Inflection Foint
Method. Analyzed data and worked on tabkles and figures for
annual progress report.

~ €/79: Murray State University. Graduate Research Assistant.
Worked on project to study the origin, distribution and
bicgaccumulation of selenium in twe large reservcir systems.
Duties included: collection of fish, water and sediment
samples on a monthly basis, preparing samples for analysis
and assisting in laboratory analysis using atemic abscrption
spectroscopy. &lso analyzed data and wrote reports for the
project.

- 12/76, 6/75 ~ 12/75, 5/74 =~ 9/74: Montana Department of
Fish, WwWilglife and Parks. Fisheries Laborer. Primary
commitment was to the Flathead Lake Fisheries Study on a 35-
foot research beat. Duties included: preparing and launching
waoden boat each spring, maintaining boat and all related
equipment in good erder, and assisting in all experimentation
and research done on the boat. Used specilalized nets and
other sampling equipment to study the fish populations of
Flathead Lake and to gather limnclogical data at standard
stations around the lazke. Worked with newly developed hydro-
acoustic echo sounding and recording system, helped develop a
midwater trawl to use in conjunction with this electronic
gear, worked as member of a kokanee egg-taking crew, and
assisted with othar fisheries projects throughout the region.
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PREFILED TESTIMONY OF RODNEY BERG
O BEHALF OF THE
MONTANAE DEPARTMENT OF FISH, WILDLIFE AND FPARES

Please state your name, present employment and office address.

Rodney Berg. I am employved by the Montana Department of Fish,
Wildlife and Parks as a fisheries biologist. My current
office address is: 3201 Spurgin Road, Misscula, HT, 53%801.

What is your aducatioconal and employment experience?

I graduated in 1971 from the University of Wisceonsin at
Stevens Point with a B.S. degree in Fisheries Management. I
received a M.S5. degree in Fish and Wildlife Management from
Montana State University in 1973. After graduating, I worked
for Montana State University from March, 1973, through June,
1974, where I supervised a research project dealing with
affects of highway construction on the St. Regis River in west
central Montana. From July 1, 1%74, to the present time I
have been employed by the Montana Department of Fish, Wildlife
and Parks. During this time, I have conducted fisheries
investigations for the Department con the upper Yellowstone

‘River between Gardiner and Reed Point, on the Misscouri River

between Canyon Ferry Dam and Fort Peck Reservelir and on the
Clark Fork River between Butte and Plains. In each of these
study areas, I conducted extensive fishery surveys using
electrofishing, gill netting, trapping, or seining toc
determine species compesition, relative abundance and size
composition of fish populations. In additicn, absolute
abundance and blomass estimates were obtained for selected
species using mark-recapture procedures. Selected species
were alsco tagged with individually numbered tags to aid in
evaluating fish movement patterns and angler harvest rates.
Tributaries were surveyed in each of the three study areas to
determine their importance in providing spawning and
recruitment for key sport fish species in the main stems of
the Yellowstone, Missouri and Clark Fork rivers. Migrant fish
were sampled in the tributary streams using electrofishing or
fish traps. Instream flow levels required +to maintain
existing fishery resocurces were determined on the Missocuri
River using the Wetted Perimeter Inflection Pocint Method in
conjunction with the Biological Flow Relationships Methaod. In
total, I have worked for 18 yvears as a professicnal bioclogist.

What is the purpcse of your testimony?

The purpose of my testimony 1s to support the Department's
application for instream flows to protect fishery resources of

the Missouri River betwesn Holter Dam and Fort Peck Reservelr.
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Which portion of the Department’s application is supported by
your testimony?

I supervised collection of most of the data pertaining to
Missouri River Reaches 3 thrcough 6 of the application {(Volume
2, pages 3~13 through 3-38). Maps showing the general
location of these reaches are attached and made a part of this

testimony.

How would you describe the fishery in these reaches of the
Misscuri River?

Each of these four reaches of the Misscuri River supports
exceptional fisheries. The fisheries vary from highly
productive trout waters in the upper reach to egually highly
productive coolwater and warmwater fisheries 1n the lower
reaches.

Specifically, how would vou describe the fishery in Reach 3 of
the Missouri River?

Reach 3 of the Missouri, which extends from Holter Dam to
Great Falls, supports an excepticnal wild rainbow and brown
trout fishery. 1In the fall of 1988, electrofishing estimates
conducted by the DFWP for the river near Craig showed 4,150
rainbow trout and 466 brown trout 10 inches and larger per
mile of river. At Cascade the population declined to 930
rainkbow trout and 172 brown trout per mile. From Cascade to
Great Falls, trout remain the dominant game fish along with
some burbot and walleve. The upper 35 miles cf this reach
from Holter Dam to Cascade 1is designated a Class I sport
fishery. This segment is considered cne of Montana's premier
river trout fisheries.

What is the location of Reach 4, and what is the fishery value
of this reach?

Reach 4 extends from Great Falls to the Marias River. This
reach of the Missouri River supports a highly productive
coolwater fishery with sauger being the predominant game fish.
Cocldwater game fish species found in this reach include brown
and rainbow trout and mountain whitefish. Warmwater game fish
species present in low numbers in this reach include burbot
and shecvelnose sturgecn. Fishing pressure con this reach is
presently estimated at 7,6%2 angler-days of use annually
{(McFarland 1%83}.

How would vyou characterize the fishery in Reach 5 of the
Missouri, and wherse iz it located?
Reach 5 of the Missouri River extends from the confluence cof
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the Marias River toc the confluence of the Judith River. This
reach supports an excepticnal warmwater fishery for sauger and
shovelnose sturgeon along with some burbot, channel catfish
and walleye. Shovelnose sturgeon in this reach attain the
largest maximum size found anywhere within the gecgraphical
range of the species in the United States.

Paddlefish are found in this reach of the river during their
spawning pericd from mid-May through early July. Four
paddlefish spawning areas have been identified in this reach.
These spawning areas are located in the vicinities of Thres
Islands, Virgelle Ferry, Little Sandy Creek and Deadmans
Rapids.

Are paddlefish considered an impertant species in the Missouri
River?

Paddlefish are a very important species in the Missouri.
Because o¢f their limited distributicon and the limited

availakle habitat, the Department of Fish, Wildlife and Parks

classifies the paddlefish as a "Species of Special Concern -
Class AY., Due to stream flow and habitat alterations, conly
six isclated, self-sustaining paddlefish populations remain in
the United States today. Paddlefish receive light fishing
pressure in Reach 5 because of limited access and lack of
dense paddlefish concentrations. However, critical paddlefish
spawning areas in this reach help sustain the sport fishery
for paddlefish on the Charles M. Russell Game Range within

Reach 6.
Are there cther “Species of Special Concern®™ in Reach 57

Yes. In addition to the paddlefish, the pallid sturgeon and
sturgeon chub are two other fish species residing in this
reach of the Misscuri with #Species of Special Ccncern’
status. Each of these species has been sampled in this reach
on less than five occasions and are considered rare throughout
their entire geographic range. The pallid sturgeon was
recently listed (Octocber 19%0) as an endangered species by the
United States Fish and Wildlife Service.

What is the location of Reach 6, and what is the fishery value
of this reach?

Reach € extends from the confluence of the Judith River to
Fert Peck Reservoir. An exceptional warmwater f£ishery is
found in this reach. Paddlefish, sauger, shovelnose sturgeon
and channel catfish are the predominant game fish species
found throughout the reach.

What is the status of paddlefish in this reach?

BERG DIRECT —~ 3



A,

Paddlefish inhabit this reach during the spring spawning
season from mid-May through early July. These paddlefish
reside in Fort Peck Reservoir during most of their life. They
migrate upstream from the reservoir into the Missouri River to
spawn during the spring high flow periocd.

Have any paddlefish spawning areas been identified in Reach &7

Six paddlefish spawning areas have been identified in this
reach. These spawning areas are located in the vicinities of
Holmes Rapids, Dauphine Rapids, Bullwhacker Creek, Cow Island,
Two Calf Islands and Rebinscn Bridge. Repreduction from these
spawning areas is critical for recruitment intec the sport
fishery for paddlefish which occurs on the Charles M. Russell
Game Range in the lower 290 miles of the reach.

Is there a significant sport fishery for paddlefish on the CMR
Game Range?

Yes, it is very significant. In 1977, an estimated 1,625
anglers fished 2,526 man-days and snagged 300 paddlefish.
Most of the fishing pressure occurred cver a 40-day period.
These anglers spent an estimated 8,299 hours fishing for

paddlefish.

Is this a local fishery, or do these paddlefish anglers coms
from a wide geographic area?

The paddlefish anglers come from a wide geographic area. In
1977, paddlefish snaggers from &1 Montana cities and towns
were interviewed during our creel survey. This is a sport
fishery of statewide importance.

If paddlefish are a "Species of Special Concern®, why does the
Department allow harvest of the species?

Paddlefish are listed by the Department as a "Species of
Special Concern® due to their limited distribution and the
limited availakle habitat and not because cf their abundance
in the areas where they are found in Mentana. We have no
evidence that paddlefish populaticns are being adversely
affected by angler harvest. If over-explcoitation by anglers
cccurs, declines in overall angler success rates and average
size of paddlefish harvested would be expected. If this
occurs, the Department will impose stricter restrictions on

paddlefish harvest.

Are there any other "Species of Special Concern® in Reach 67
B D

ves. In addition to the paddlefish, the pallid sturgeon,
sicklefin chub and sturgeon chub are three cther "Species of
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Special Concern” residing in this reach of the Misscuri. All
except the paddlefish are classified as rare throughout their
entire geographical range and, as previocusly mentioned, the
pallid sturgeon is a federally endangered species.

How were instream flow reguirements of the Missouri River
fishery determined?

The Wetted Perimeter Inflecticn Point Method was used in
cenjunction with the Biocleogical-Flow Relationships method.
Details of the methods used are included in Volume 1 of the
Department's application and are described in Fred Nelscn's
testimony.

How were thess methods used?

Riffle areas of the Missouri River are essential for food
production during the entire year. For this reason, flows
required to maintain wetted perimeter of riffles were
determined in Reaches 3 through €.

Studies conducted by the Department indicate side channels of
the Missourl River are important year round for trout spawning
and rearing in Reach 3 and for goldeye, bigmouth buffalc and
smallmouth buffalc rearing and forage fish production in
Reaches 4 through 6. Flows required tc maintain these vital
side channel habitat areas were determined for Reaches 3

through 6.

In Reach 3, flows regquired to maintain side channels were
determined by direct observations of habitat conditions in the
side channels at various Missouri River stage heights. From
these direct cobservations it was determined a flow of 4100 cfs
was required to provide adequate habitat in most of the side
channels.

In Reaches 4 through 6 flows reguired to maintain side’
channals were determined by measuring physical characteristics
of the side channels, including influent flow, average depth,
maximum depth, and width, at varicus Misscuri River stage
heights. From these observations flows required to maintain
side channels were determined in each of the three reaches
based on Department developed criteria. Bill Gardnsyr, a DFWP
fishery bkiclogist who currently resides  in Fort Benton,
Montana, was the principal investigator for side channel
instream flow studies conducted in Reaches 4 through 6.

Studies conducted by the Department show paddlefish in Reach
5 of the Missouri River reguire 14,000 cfs in that reach to
initiate their annual spawning migration to the spawning sites
identified in the reach. This flow reguirenment was determined
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by electrofishing census counts made during the paddlefish
spawning period. Most of the paddlefish did not migrate to
identified spawning sites until flows in Reach 5 axceeded
14,000 cfs. Maintenance of the paddlefish spawning migration
is dependent on a flow at or above 14,000 cfs during the 48-
day period from May 19 through July %. This time periocd was
selected because it coincides with the spawning period of
paddlefish.

It was determined from USGSE stream flow records that flows in
Reach 6 from May 19 through July 5 are 109.3% of the median

flow in Reach 5. For this reason, a flow of 15,302 cfs
{(109.3% of 14,000 cfs) is recommended from May 138 thrcough July
5 to maintain the paddlefish migration in Reach 6. in

addition, it was determined that Reaches 3 and 4 contribute
45.7% and 80.6%, respectively, of the median f£flow of the
Misscuri River in Reach 5. Therefore, to maintain the annual
spring padcdlefish migration in Reaches 5 and &, it was
recommended that flows of the Misscuri River in Reaches 3 and
4, respectively, be maintained at 45.7% and 80.6% of 14,000
cfs. This would amount te 6,398 cfs and 11,284 cfs in Reaches
3 and 4, respectively, during the paddlefish spawning pericd
from May 19 through July 5.

Did you determine instream flow reguirements for goose nesting
on the Missouril River?

No. These determinations were made by Dan Hook, a MDFEWP
wildlife biologist who currently resides in Anaconda, Montana
and who will testify in this regard.

Could you summarize the instream flow determinations which vou
made for fisheries on the Missouri River?

Yes. A comprehensive summary of the reaches which I worked on
aleng with the amount of flow regquested teo maintain fishery

values follows:

1.  Missouri River - Reach 3. Holter Dam to Great Falls.
May 18 - July 5. 6,398 cfs - to help meet the spawning
flow reguirement of paddlefish in Reaches 5 and 6. In
addition this flow will maintain adeguate wetted
perimeter in food production areas in riffles, and
adeqguate spawning, incubation and rearing habkitats for
trout in side channels.

July & - May 18, 4,106 cfs - te maintain adeguate
spawning, incubation and rearing habitats for trout in

side channels. In addition, this flow will maintain
adeguate wetted perimeter in food production areas in
riffles.

2. Missouri River - Reach 4. Great Falls to the conflueéence
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of the Marias River.

May 19 — July 5. 11,284 cfs - to help meet the spawning
flow requirement of paddlefish in Reaches 5 and 6. This
flow will alsc maintain adequate wetted perimeter in food
production areas in riffles, forage fish production, and
goldeyve, bigmouth buffalo and smallmouth buffalc rearing
habitats in side channels.

July 6 - August 31. 4.500 cfs = to maintain forage fish
production and goldeye, bigmouth buffalo and smallmouth
buffale rearing habitats in side channels. This flow
will alsc maintain adequate wetted perimeter in foocd
production areas in riffles.

September 1 -~ May 18. 3,700 cfs ~ to maintain adequate
wetted perimeter of food production areas in riffles.

Missouri River - Reach 5. cConfluence of the Marias River
to confluence of the Judith River.

May 19 - July S. 14,000 cfs - to meet the spawning flow
requirement of paddlefish. This flow will also maintain
adecuate wetted perimeter in food production areas in
riffies and will maintain forage fish production and
goldeye, bigmouth buffalec and smallmouth buffalo rearing
habitats in side channels.

July 6 — August 31. 5,400 ¢fs - to maintain forage fish
production and goldeye, bigmouth buffale and smallmcouth
buffalo rearing hakitats in side channeals. This flow
will also maintain adequate wetted perimeter in food
production areas in riffles.

September 1 - May _18. 4.300 ¢fs - to maintain adegquate
wetted perimeter of food production areas in riffles.

Missourl River - Reach 6. Confluence cf the Judith River
to Fort Peck Reservoir.

May 19 - July 5. 15,302 cfs - tc meet the spawning flow
requirement of paddlefish. In addition, this flow will
maintain adequate wetted perimeter in food production
areas in riffles and will maintain forage fish production
and sauger, goldeye, bigmouth buffale and smallmouth
buffalo rearing habitats in side channels.

Julvy & - August 31. 5,800 cfs - to maintain forage fish
production and sauger, goldeye, bigmouth buffalo and
smallmouth buffale rearing habitats in side channels.
This flow will alsc maintain adequate wetted perimeter in

* food production areas in riffles.

September 1 - May 18. 4,700 cfs - to maintain adegquate
wetted perimeter in food production areas in riffles.

I sufficient flow available in the Missouri River to meet the
flows you have requested to maintain fisheries?

Yos,

sufficient flows are usually available to meet the flows
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we have reguested in our application. I have reviewed U. 5.
Geclogical Survey flow duration hydrographs for the Missouri
River at five stations on the Missouri River. In Reach 3,
hydrographs were reviewed for stations located bhelow Holter
Dam near Wolf Creek and near Ulm. In Reach 4, the Fort Benton
gaging station hydrograph was reviewed. The Virgelle gaging
station hydrograph was reviewed for Reach 5 and, for Reach &,
the Landusky station hydrograph was reviewad.

In 2ll reaches, flow requests made for fisheries by the
Department were below the daily median flows (flows cccurring
50% of the time) in the Misscuri River for a 19-~year period of
record from 1960 through 1978. The 1l%-year periocd of recocrd
for these stations was selected because flows were recorded
continuocusly by the USGS at all five of the stations during
this time period. These findings indicated that Misscuri
River flows reached or exceeded Department flow reguests for
fisheries 50 percent or more of the time. In scme cases,
Department fisheries flow reguests were lower than the lowest
flow on record for the reach. In summary, Department
fisheries flow requests on the Missouri River in reaches 3
through 6 were reached or exceeded 50 to 100 percent cf the
time during the 1%-vear pericd from 1980 through 1978.

I, Rodney Berg, being first duly sworn, states that the
foregoing testimeony is true.

DATED this _20"day of _ (Cetelies , 1991,

i ) )
A A {2_;; T,
Rodney Bergf 7

-

Subscribed and sworn to before me this 7 $“day effff%m:fu ;
18%81.

(NOTARY SEAL) (o A
Notary Public for the
State of Montana .
Residing at e w Arlioi b .
My Commission Expires gzoo. o v

B
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BICOGRAPHY
RODNEY BEERG
Cetober, 19921

PEESCHAL:

Born April 21, 1949, Waukon, Ilowa
Socizal Security No. 482-62-3357

EDUCATION:

8.5, Fish Management, University of Wisconsin, 1971
M.S. Fish and Wildlife Management, Montana State University,

1973

EXPERIENCE:

1974 = Present: Montana Department of Fish, Wildlife and
Parks. Fisheries Biolegist. Responsibilities included
conducting fisheries inveastigaticns on upper Yellowstone River
from Gardiner to Reed Point, on the Misscurl River from Canyon
Ferry Dam to Fort Peck Reserveoir and on the Clark Fork River
from Butte to Plains. Worked on the upper Yellowstcone River
from July 1, 1274, through September 30, 1975, con the Missouri
River from October 1, 1975, through September 30, 1984, and on
the Clark Fork River from Octcher 1, 1%84, to the present.

1373 - 1974: Cooperative Fishery Unit, Bioclogy Department,
Mcntana State University. Supervised a reseaxch project
dealing with effects of highway construction on the S5t. Regis
River in west central Montana.

1971 = 1573: Cooperative Fishery Unit, Biclogy Department,
Mocntana State University. Conducted a limnology study of
Clark Canyon Reservoir in southwestern Montana.

DEPARTHENRT RESERHRCH REPORTS:

Berg, R. K. 1%75. Fish and Game Planning, Upper Yellowstone
and Shields River Drainages. Federal Ald to Fish and
Wildlife Restoration Project FW=3-R,

Berg, R. K. 1%81. Fish Populations of the Wild and Scenic

Misscuri River. Montana. Federal Aaid +to Fish and
Wildlife Restoration Project FW-3-R, Job 1-A, Fisheries.
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Berg, R. K. 1981 and 1$82. Middle Missouri River Planning
Project. Federal Aid to Fish and Wildlife Restoration
Project FW~-3-R, Job 1-A, Fisheries.

Gardner, W. and R. K. Berg. 1582. An analysis cf instream
flow reguirements for selected fish in the wild and
scenic portion of the Missouri River. Montana Department
of Fizh, Wildlife and Parks.

Berg, R. K. 1285 - 1%91. HMiddle Clark Fork and Blackfoot

River Fishery Investigations. Job Progress Reports.
Montana Department of Fish, Wildlife and Parks.

POFULAE ARTICLES:

Bery, R. K. 1877. Uppar Yellowstone Fishery. Montana
Outdoors 8(2): 27=-29.

Berg, R. K. 1980. Spconbill. Montana Outdoors 11(3): 11-13
and 21-22.

Derg, R. K. i584. Trout Heaven. Montana Cutdoors 15(5}:'
27-=30.

PROFESSIONAL SOQCIETIES:
Member: American Fisheries Scciety, 1969 - present.

Montana Chapter, American Fisheries Soclety,
1873 = present.
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.PREFILED DIRECT TESTIMOCNY OF DANTEIL L. HOQK
ON BEHALF OF MONTANA [DEPARTMENT FISH WILDLIFE AND PARKS

Please state vour name and business address.

Daniel L. Hocok, 13 Mountain View, Anaconda, Montana
59711

What is your present employment?

I am a Wildlife biclogist employved by the Department of
Fish, Wildlife and Parks.

Please state your educational background and
experience.

I was educated in the Highland, Indiana public school
system through high school. I am a 1970 graduate <f
Purdue University with a2 B.S. in Agriculture, Wildlife
Ecology major. I received a M.S. in Fish and Wildlife
Management from Montana State University in 1973. I
have been employved by the Montana Department of Fish,
Wildlife and Parks as a wildlife bioclogist since 1973.

What is the purpose of your testimeony in this
proceeding?

The purpose of my testimoeny is teo support that portion

of the Department’s instream flow reservation reguest

that is based on the need to provide adequate instreanm
flows for Canada Goose nesting in the Missouri River below
Holter Dam.

What portion of the Department’s application covers
material that is supported by your testimony?

Volume 3, Pages 3-12 through 3-37 which includes reaches 3-§6 of
the Missouri River.

What work experience do vou have which gqualifies you to
provide testimony on the relationship between instream
filows and Canada gocse nesting?

My Master's thesis centered on the relationship bettween
Canada goose nest success and water depths surrcunding
island habitat. I have alsc conducted Canada goose nesting
studies and instream flow work on the Missouri River.

HOGK ~ DIRECT - 1.
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What waterfowl studies have you conducted in the
Misscouri River drainage?

From 1976=1981, 1 conducted Canada Goose nest

surveys along the Missouri river. These surveys were
conducted alcong the reach from Holter Dam to Great
Falls and from Morcony Dam to Fred Robinson Bridge.

The section of river from Great Falls to Morony Dam was
not surveyed due to the fact that this section is
impounded by a series of dams and does not provide
nesting habitat. In 1%85, additional Canada goose
surveys were conducted from Highwood Creek bhelow Morony
Dam to Fort Bentcon. During the course of these
surveys, data were collected on Canada gocse

nests and instream flows reguired to maintain island
security from mammalian predators (cecyotes, raccoons,

skunks}.

What is the importance of maintaining adeguate side
channel flows around the island nest sites?

The security of the island nest sites from mammalian
predation is dependent on adeguate side channel flaws
which is a function of depth, width, and velocity.
Adeguate flows inhibit and/or prevent mammalian
predators from crossing onto the islands.

Do instream flows have any other function in Canada goose
nesting efforts?

Yes. Adeguate flows are important in the initial nest
site selection process. A 1979 survey of side channel
depths from Carter Ferry to Robinson Bridge found that
the gesse were selecting islands with greater side
channel depths for nest sites.

Did you participate in collecting and analyzing the
instream flow data used to determine minimum flows for
Canada goose nesting needs?

Yes. During 13%80-81, I participated in selecting and
establishing the wetted perimeter cross-sections on island side
channels for the reaches from Holter Dam to Great Falls

and from Morony Dam te Fred Robinscon Bridge. I

assisted in measuring several of these cross-sections

under varying flow conditions. Based on my knowledge

of the system, Canada goose nesting data ceollected,

wetted perimeter data, and first hand experience on the river
as regards island security under different flows, I
recommended minimum instream flows for Canada goose

nest security.
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What type of information was collected during the
Canada goose nest surveys?

Data on nest site selection, nest fate, egyg success,
habitat use, clutch size, and number of young produced
was collected. A total of €74 nests were examined
during the course of these surveys.

Can yvou explain these terms?

Yes. Nest site selection refers to the actual location

of the nast, ie. size of island, and location on the island.
Nest fate refers to whether the eggs in the nest hatched or
whether the nest was deserted, or destroyed. Egg success is the
number of eggs actually hatched in a successful nest. Habitat
use is the type of vegetatlon or other material at the

site of the nest. Clutch size is the number of eggs in

the nest.

What was the preferred nesting habitat?

211 the nests found during these surveys were on river
islands. The preferred sites were the smaller, willow covered

gravel bar type islands.
When is the Canada goose nesting season?

puring the course of these studies, a majority of the

nests located were initiated about the first week of

april. The peak of hatch occurred during the first week

of May. The nesting season runs from mid- March to the first

af Junea.
What is the rate of nest success?

During the course of these lnvest¢gatlons, the nest
success rate was over 80% This is one of the highest
recorded nest success rates for Canada geese reported

in the literature. For man-made management areas, a 75%
nest success rate is considered a management goal.

Do you have any information that would indicate that
flows below those recommended in the reservation application
would have an adverse effect on Canada goose nest success?

Yes. During the spring of 1985, the Mcntana Power
Company conducted a hydro«peaklna test on the Missouri
River at Morony Dam. Flows during this test reached a
recorded low of 2800 cofs on a daily basis. The
recommended flow for this reach is 4887 cis.



2: What studies were conducted during this test?

A: A Canada gocose nest survey was conducted during this
test from Highwood Creek to Fort Benton.

2: What are the findings of that study?
A: From 1%76-80, the Canada goose population on this reach

experienced an average nest success of 85%. In 1985,
45 nests were lccated in this reach. During these low

flows, nest success dropped to 38%. 47.6% of the nests
were destroyed by mammalian predators as of May 1. In

the secticn from Highwood Creek to Carter Ferry, zZ 48%
decline in the number <f nests cbserved ketween 1980 and
1585 data was noted. This wcould indicate an avoidance
of this area due to the lower fiows. There appeared to
be two conseguences to these reduced flows. First, a
significant reduction in nesting effort and, secondly, a
dramatic increase in nest predation by mammalian
pradators. From 1976=-80 nest loss due to predation
averaged 5.2%. In 1985, with the reduced flows, this
loss increased to 42% due to predation. Based on-my
knowledge of this reach of the Misscurl River, I would
estimate that a loss of producticn of 200 goslings may
have occurred due to these reduced flows.

Q: Can you relate this loss in production to other
waterfowl areas?

A: Yes. This loss would be egual to the entire annual
Canada goose producticon at the Department's Freezout
Lake Waterfowl Management Area during the 1970f's.

Q: Can Canada Geese adapt their nesting efforts to less
preferred habitat due to reduced flows?

A: The geese may begin using larger islands as nest sites.
This results in a colonial nesting situation.
Typically, they will experience a lower nest success
rate under these conditions. Probklems that are
encountered include increased nest dessrtion due to
intraspecific competition, dump nesting (where more than cne
female lavs eggs in the same nest and no nest attendance
oocurs), and smaller clutch sizes. Alsc, mammalian predation -
can become more critical. A coyote gaining access to a large
island with ten or more nests can have a much more significant
impact than on a smaller island with one nest.

0. Why is an instream flow reservation needed for goose nesiting
in the Missouri River? ~
A. The reservation is needed to maintain the suitability of river
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BIOGRAPHY - DANIEL L. HOOK

FPERSONAL:

Born June &, 1548, Hammond, Indiana
Social Security No. 306-56-8199

EDUCATICN:

B.5. Wildlife Ecology, Purdue University, 1570C
M.S5. Wildlife Managenment, Montana State Univ., 1973

EXPERIENCE:

1288 = Present: wildlife Biclogist, Montana Department Fish
Wildlife and Parks, Region 2, Anaconda, Montana.

Responsibkbilities include conducting wildlife surveys and
inventories, recommending hunting seasons, and reviewing and
coordinating activities with other federal, state and private
landowners in eleven hunting districts.

1880 = 1988: Rocky Mountain Front Wildlife Studies, MDFWP,
Augusta, Montana. Primary responsibilites involved conducting elk,
mule deer and bighorn sheep surveys in relaticnship to gas and oil
development activities along the East Front of the Rocky Mountains.
Extensive radico telemetry work was conducted to determine home
ranges, movement patterns, crtical habitats, and response to gas
and cil activites.

1380 -19R1: Wildlife Biclogist, MDFWP. Conducted Canada goose nest
surveys along the Missouri River from Holter Dam to Great Falls and
from Morony Dam to Carter Ferry. Worked on establishing minimum
instream flow reguirements for island security.

1975 - 1980: Middle Missouri River Wildlife Study, MDFWP, Fort
Benton, Montana. Conducted kig game, upland game bird, and
waterfowl surveys and inventories along the Missouri River from
Great Falls to the Judith River. Waterfowl work covered the river
from Great Falls to Fred Robinson Bridge. Part of the activities
on this preiject included complete Canada goose nest surveys. Data
oen nest success, habitat selection, and island sscurity were
collected.

1973 - 1878: Upper Yellowstone and Shields Rivers Project, MDFWPR,
Livingston, Montana. Rsponsibilities included upland game bird and
waterfowl surveyvs and inventories for the Upper Yellowstone and
Shields rivers drainages. Hakitat evaluations of the proposed
Allenspur Dam were conducted. Based on this work testimony was
prepared and given regarding the Yellowstone River Instreanm Flow
Reservation.



1970 - 1973: Graduate Student, Montana State University.
A Master Thesis research project on Canada goose nesting was
conducted at Freezout Lake, Montana. The primary emphasis was on
nest success in relation to water levels arcund island habitats.
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PREFILED TESTIMONY OF WADE FREDENBERG
CN BEHALF OF

THE MONTANA DEPARTMENT OF FISH, WILDLIFE AND PARKS (MDFWP)

i)

s

&0
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Please state your name and business addrass.

My name is Wade Fredenberg and I work at the Montana
Department of Fish, Wildlife and Parks Regicn 3 Headguarters,
1400 So. 19th Street, Bozeman.

What is your employment history with the Department of Fish,

Wildlife and Parks?

I am currently employed as a fishery program specialist. In
this position I am considered the regional biclocgist in charge
of the fishery program in the Gallatin and Madison River
drainages. In addition, I have statewide responsibility for
overseeling certain aspects cof the Department's electrofishing
program. I have been in this position nearly three vyears.
Prior to that time, I was a regional fishery biclogist in the
Billings cffice of DFWP. For six years there, I was in charge
of the fishery program in the Bighorn and Upper Musselshell
River drainages. My employment history, education, and other
vita are attached.

What is your educaticnal background?

I am a native Montanan born and raised in Xalispell. I
graduated from high school there in 1574 and spent two years
at Flathead Valley Community College where I earned an
Assccliate of Arts Degree. Upon completion, I transferred to
Montana State University and in 1978 earned a Bachelor of
Science Degree in Fish and Wildlife Management. I then
continued on for two years and received a Master of Science
Degree from MSU in 198C in the Fish and Wildlife Management
curriculum.

What 1s the purpose of your testimony in this proceeding?
The purpose of my testimony is to provide supporting
documentaticn for the Department of Fish, Wildlife and Parks®
water reservation request, specifically in the Musselshell
River Basin. I was the biclogist who formulated the
Department’s recommendations for three reaches of the
Musselshell River and five of its tributaries.

Specifically, what were those reguests?
In tabular form, they are:

Musselshell River - Reach #1 {(upper} = 828G cfs
Eeach #2 {middle} - 20 cfs
Reach 43 (lower) - 70 cfs

et
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Big Elk Creek - 9.5 cfs
American Fork Creek - 5.5 cfs
Careless Cresk - 2 ofs
Swimming Woman Creek - 2.5 cfs
Flatwillow Creek - 18 ofs

Maps showing the general location of each of the above streams
are attached and are a part of this testimony. The specifics
of these reguests and supperting documentation can be found in
the Department's application (Volume 3) on pages 3-371 through
3-388, 3-421 through 3-436, and 3-440 through 3-444. The
information contained in the application is still accurate.

Do you have work experience that gqualifies vyou to conduct
instream flow analysis?

Prior to the time that I worked on the Musselshell analysis,
I had become familiar with instream flow techniques as part of
my duties in my employment in Kalispell where I spent several
weeks helping tc assemble instream flow data for the Flathead
River. As we began to work on the Musselshell, I received
training and read literature I cobtained through the Department
instream flow coordinater, Fred Nelson, regarding the wetted
perimeter inflection point methed of instream flow
determination. During my 15 years experience as a
professicnal in the field of fishery biclegy, I have
personally witnessed the relaticnship between stream flows and
fish population changes in this state. This was particularly
apparent during the drought cycle of the late 1%80's. Thus,
while I do not consider myself an expert in the field of
instream flow, I do feel that I carsfully followed the
procedures set forth by the Department to conduct this
analysis and I have high confidence in the results that were
obtained. I consulted with Fred WNelson and others freguently
during the course of developing these recommendations.

Please describe the work you 4did in connection with DFWP's
application for instream flow reservations in the Misscuri
River basin.

With the assistance of one or two fieldworkers cperating under
my directicn, we conducted field surveys on the Musselshell
River and its tributaries during 1986 and 1987. We set up
WETF cross sections, collected flow, water surface elevation
and fisheries data on the streams discussed in this testimony.

What methods did vyou use to determine the Department's
instream flow reguests?

The wetted perimeter inflection p@lnt method as described in
the applicaticn and the testimony of Fred Nelson was used on
2ach stream and stream reach.

Please describe the fishery of the Musselshell River?
The Musselshell River is one of Montana'’s longest rivers
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despite its relatively swmall size. It flows 364 miles across
the semiarid hills and plains of central Montana before
reaching its confluence with the Missourl at Fort Peck
Reservoir. It is best characterized as flowing through
three separate habitat types; coldwater in the upper 55 miles,
a coldwater/warmwater transitional zone for 146 miles, and
then a classic warmwater prairie stream for 1832 miles. These
habitat types are reflected in the three reaches in our flow
request and they sach have unigue fisheries gualities.

What type of fishery is found in the upper, ccldwater reach
(Reach #1) of the river?

Reach #1 of the Musselshell River, from the confluence of the
North and Scuth forks to the Deadmans Basin Diversicon Dam is
a classic brown trout stream with abundant bank cover, deep
pools, and a dense riparian zone. Unfortunately, the combined
effects of riparian abuse from railrcad and highway
channelization have caused major instability of the channel.
Agricultural encroachment on the floodplain has contributed to
the problem in many areas. In my judgment, these factors in
combination with severe dewatering during the irrigation
seascon have reduced the quality of the upper Musselshell River
fishery substantially. Review c¢f old newspaper accounts from
the Harlowton paper and frecuent discussions with individual
sportsmen who have lived and fished in the area for many years
lead me to the conclusion that this fishery used to be much
better than it presently is.

Is there documentation of the effects of dewatering con this
fishery?

Yes, in 1585 we began annual monitoring <f a 1.25 mile-long
section of the river near the Selkirk Fishing Access Site near
Two Dot. During the vears 1985 through 1988, we witnessed a
steady decline in the brown trout pcpulation from &% fish per
1,000 feet cof stream with a bicmass of 64 pounds to only 21
fish per 1,000 feet with a kiomass of only 22 pounds. This
was, of course, during the peak of the drought cycle. At
various times during the summer of 19588, I chserved dry
streambed and dead fish in the upper Musselshell River. We
documented these dewatered conditions over most cf the 364
miles of the Musselshell River with a series of photo points
on county bridges.

Would you expect these prehlems that you have described to
have lasting impacts on this fishery?

Yes., Once a population is suppressed to the levels we saw on
this stream, it takes more than one or two yvears for recovery.
In addition, the upper Musselshell is a chronically dewatered
stream. Even in gocd flow yvears, the fish population is
subjected to critically low flow levels as a result of
irrigation depletion. Thus, much of the guality cover and
food-producing riffle habitat 1is dewatered virtually every
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summer. The stream fishery may never reach its potential
under these conditions.

Under optimum conditions, what trout population levels are
achievable for this reach of the Musselshell River?

Without having the benefit of historic pepulation data on this
stream, we can only speculate. A stream that I presently
work on which is very similar to the Musselshell in nearly
every respect except for the dewatering problem is the East
Gallatin River near EBozeman. In that streanrm, trcut
populations commonly achieve densities of arcound 460-500 trout
per 1,000 feet with bicomass (weight) levels of 200 pounds per
1,000 feet. We rcutinely capture brown trout up to 1C or 12
pounds on the East Gallatin. As I mentioned, newspaper
stories and personal accounts indicate the Musselshell used to
have a similar reputation for producing large fish but they
are very seldom caught there today. I believe that the
fishery of the upper Musselshell River is achieving much less
than half of its potential.

Given this situation, why is an instream flow reservation
needed for Reach #1 of the Musselshell?

In the near term, the fishery would not likely benefit from
the reservaticn. However, the Musselshell has the potential
to become a unique, high-gquality trout stream in an area where
no cother such rescurces exist. The reservation would protect
the status gquo and over time, if such facteors as improved
irrigation efficiency, land use changes, and changing resource
values should occur, additional water may become available in
the system. The reservation, with its 1585 pricrity date,
could then play a role in the revitalization of this fishery.

What is the fishery status of Reach 42 of the Musselshell, the
146=mile section from Deadmans Basin Diversion downstream to
Musselshell Diversion?

This reach is what we characterize as the transitional zone
between a coldwater fishery and a warmwater fishery. The
trout fishery ends rather abruptly below the Deadmans
diversion due tc chreonic dewatering. In most yvears, there are
long periods when all of the flow of the Musselshell is
diverted into the canal to £ill Deadmans Basin Reservoir. In
1984, a study conducted on the fish population above and below
the diversicon showed abocut a 2/3 decline in the trout
population immediately Dbelow the diversion (Vaughn and
Fredenberg, 1984, "An evaluaticn of the Trout Population in
Three Secticons of the Musselshell River Near Deadmans Basin
Reservoir®, MDFWE, Helena). Thus, for all intents and
purposas, trout are not a factor in the fishery of this reach.
The Department of Fish, Wildlife and Parks stocked smallmouth
bass throughout this reach in the late 1870's in an attempt to
create a fishery. This introduction was at least partliy
successful and smallmouth bass are presently the most
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important game fish in this reach. The Musselshell Diversion,
near the town of Musselshell, is a barrier to upstrean
migration of channel catfish and sauger from the lower river
and Fort Peck Reservoir.

Is it accurate to say, then, that there is a very poor fishery
throughout Reach #2 of the Musselshell River?
Yes, that is accurate.

What is the water gquality like in Reach #2 of the Musselshell?
Very poocr. Due to the degradation of the Careless Creek
channel from the Deadmans Basin spill of irrigation water and
other natural and manmade factors, the water is high in
sodium-sulfate and is nutrient-enriched, in addition to
transporting high sediment loads. Salinity is high enocugh tc

cause damage to some crops (Kalser and Betz, 1976, "Water
Quality Inventory and Management Plan, Musselshell Basin,
Montana®, Water Quality Bureazu, Environmental Sciences

Division, DHES, Helena).

Why is an instream flow reservation needed for Reach #2 of the
Musselshell? ‘

A minimum stream flow would greatly benefit the overall future
water gquality in this reach of the Musselshall River by
diluting pollutants and ensuring that the presently degraded

conditions do not worsen. The entire Musselshell River
supports a diverse and abundant array of wildlife dependent con
the riparian zone for food, shelter, and water. The

reservation will protect the existing status of the self-
sustaining smallmouth bass population which would benefit
local anglers whe have few cther fishery rescurces in this
region of the state. In addition, collections of a peculiar
minnow, the northern redbelly dace x finescale dace hybrid
were taken from Reach #2 cf the Musselshell in 1%85. This
fish is listed by MDFWP as a "Fish of Special Concern®” due to
its limited numbers and habitat. The hybrid dJdace is a
parthenogenetic species, which means that all of the
individuals are female and they produce exact clones of the
mother through development of an unfertilized egg.

The Department of Fish, Wildlife and Parks has requested an
instream reservation of 70 cfs for the lower 163 miles of the
Musselshell River below the Musselshell Diversion. Are there
significant fishery values in this Reack #3 of the river.

Definitely! The lower Musselshell River flows through a
grassland/badliands type of habitat on its way to Fort Pack
Reserveoir and, in this reach, irrigation withdrawals are
limited downstream from the Musselshell diversion and Korenko
diversicon, which 1is a few wmiles downstream from the
Musselshell diversion. This is a classic warmwater prairie
stream with a full complement of warmwater fish species,
including channel catfish, smallmouth bass, sauger, ~and
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northern pike. This stream 1s very remote and we have only
limited fishery data on it. In 1981, tags from 31 channel
catfish tagged in Fort Peck Reservolr were retrieved in the
Musselshell River. This and other evidence demonstrate that
the lower Musselshell is a very important spawning tributary
for channel catfish, sauger, and smallmouth bass, all of which
are becoming increasingly popular sport fish in Fort Peck
Reservoir. There are no bharriers to upstream migraticon in
this 163 miles of river, making it an important spawning
rasource that needs to be protected. The Mussselshesll
Diversion is a2 barrier to fish migration and thus, this reach
of stream is functionally isclated from the rest of the

system.

Do fishermen use the lower Musselshell?

In 1989, our fisherman use surveys indiceted that about 6,300
fisherman days were expended on the entire Musselshell River.
Cf this total, about 4,800 days, or nearly three~fourths of
the total, occurred on the warmwater porticon of the river.
This is surprisingly high given the remote location of this
stream. These figures were derived from 2 random mail survey
sent to licensed anglers which is presently being conducted
every other vyear by MDFWP.

So, overall you feel the Musselshell River is a resource worth
protecting with an instream flow reservaticon.

Yes, This stream is one of the longest undammed streams in
the nation and provides a very unigue example of the
transition of a trout stream intc a warmwater stream. This

drainage has suffered problems assoclated with channelization,
pollution, and dewatering, but theses may eventually be
rectified to provide this state with an unparalleled resocurce.
It is imperative that the situation not be allowed to further
decline and the flow reservaticn is the means toward that end.

What fishery values justify the reservation request for 18 cfs
on Flatwillew Creek?

Flatwillow Creek is the largest drainage emerging from the
Snowy Mountains and, as such, is the best stream trout fishery
in Petroleum County and the surrounding locale. 2 f£ish
population estimate near Tyler in 1%87 found a trout
population of 54 fish per 1,000 feet of stream with a2 totsl
weight of 47 pounds per 1,000 fest. Both of these values were
higher than those for the upper - Musselshell River, a
considerably larger stream. In additiocn, the average size of
fish was nearly one pound and brown trout up to 24 inches long
were captured. Thus, Flatwillow Creek is a trout fishery of

regicnal importance.

Why 1is an instream flow reservaticn needed for Flatwillow
Creek? :

The entire drainage 1s heavily used for irrvigation. An
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instream flow reservation will protect the fishery values of
this stream by preventing further depletions of water, and
allow for flow improvement if water use practices change.

What are the significant values associated with the fishery of
Big BElk Creek?

The brown trout population in the lower end of Big Elk Creek
was surprisingly high during a 1987 survey. An estimated
population of 150 fish per 1,000 feet was recorded, with brown
trout ranging in size up to 14 inches. This is one of the
best small stream trout fisheries in the upper Musselshell

basin.

Does dewatering occur on Big Elk Creek?

Yes. On one occasion in 1987, we recorded a flow of 4.8 c¢fs.
on that occasion, I cobserved that the larger fish in the
stream (10 - 20 inch brown trout) were forced to seek refuge
in deep pools where they were schocled up and vulnerable to
predation. It is my opinion that a flow of 4.8 cfs is
inadequate to protect the fishery values of this stream.

Why is an instream flow reservaticn needed on Big Elk Creek?
As one of the larger tributaries in the Upper Musselshell, Big
Elk Creek provides supplemental flow to the critically-
dewatered Musselshell. Big Elk Creek may be used by migratory
brown trout out of the Musselshell River for spawning,
rearing, and for refuge from low and warm water conditions in
the mainstem Musselshell.

Does american Fork Creek in the adjacent drainage to Big Elk
Creek have fishery values similar to Big Elk Creek?

Potentially it does; however, the evidence indicates that the
middle reaches of this stream go dry on an annual bkasis, and
as a result, the quality of the fishery on American Fork is
much pocrer. In 1987, we found conly 34 catchable size trout
per 1,000 feet of stream: mostly brown trout up te about 14

inches.

Do you feel American Fork Creek would be a better fishery with
a water reservation for instream flow?

The reservation will not likely result in any immediate
improvement. However, it will protect the streamflow status
quo and, over time, we may see some flow improvement if water
becomes available in the future. The guality of the fish
hakbitat in the secticn we electrofished was high and, given
sufficient flows, this fishery could improve markedly. As
with Bilig Elk Creek, the flow contributions of the American
Fork are important to the mainstem Musselshell River.

DFWP has reguested instream reservations on Careless Creck
(2 cfs} and Swimming Woman Creek {2.5 cfs). What are the
fishery values of these streans? :
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A, careless Creek and its tributary, swimming Woman Creek, ars
cmall streams which head in adjacent drainages of the Snowy
Mountains. Both flow through densely~-vegetated riparian

bottoms before flowing out onte the open prairie

eventually becoming dewvatered. tn beoth cases, our £iow
reservation reguest is to protect brock trout fisheries in the

upper ends of these drainagdes.

0. why is an instream flow reservation needed for Careless Creek

and Swimming Woman Cresk?
A. poth of these streams are important iocal fisherles

contain high densities of small brook treout. The future
welfare of these fisheries is dependent on instream flow

protection.

- Do you have any further comments?

5. The fishery of the entire Musselshell River gystem and its

tributaries has fared poorly in competition with human us
for water in this semiarid region of +he state. However,

ig apparent that both man and wildlife species are drawn to
+*he Musselsheli for what it can provides 1ife-giving waters.

Tt is imperative that instrean flow be given a role

preserving and snhancing the biolegical and econcmic vital ity

of this regicn.

wade Fredenberg, being first duly sworn, states the foregoing

testimony is true.

- Th
PDATED this 20 - day of October 1951.

Wade Fredenberg Pl
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subscribed and sworn to before me this 30 day of Cctobser
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PRE~-FILED TESTIMONY OF MARK LERE
ON BEHALF OF THE
MONTANA DEPARTMENT OF FISH, WILDLIFE AND PARKS (MDFWP)

Please state vour name and business address.

My name is Mark Lere and I work for the Montana Department of
Fish, Wildlife and Parks at Region 2 Headguarters, 1404 East
5th Ave, Helena, MT 59601.

What is yvour employment history with the Montana Department of
Fish, Wildlife and Parks?

I am presently employed as a regional fisheries bilologist. 1In
this position, I am responsible for conducting fisheries
research on Canyon Ferry, Hauser and Holter reservoirs. in
addition, I am responsible for the fishery program for most of
the waters found within the borders of Region 8. I have been
in this position since February, 1%86. Prior to my current
employment, I was a research biclogist for nearly three years
in charge of developing and evaluating an implementable water
management plan for the release of purchased water from
Painted Rocks Reserveir into the Bitterrocot River. Prior to
that time I was a fisheries fieldworker for nearly two years
and assisted in obtaining baseline fisheries data Iin the
Missouri River below Holter Dam and in the tributaries to
Hauser and Holter reservolrs. My employment history,
education and other vitals are attached.

What is vour educational background?

I was educated in Montana public schocels and gracduated from

Bozeman Senior High School in 1972. I earned a Bachelor of
Science Degree in Fish and Wildlife Management from Montana
State University in 1976. I then recelved a Masters of

Science Degree in Fish and Wildlife Management from Montana
State University in 1982.

What is the purpose of your testimony in this proceeding?

The purpose of my testimony 1is to provide supporting
documentation to the Montana Department of Fish, Wildlife and
Parks water reservation reguest for nine Missouri River Basin
tributaries located between Canyon Ferry and Holter dams and
two tributaries located in the Little Prickly Fear Dralnage.
Maps showing the general location of these streams ars
attached. I was the biclogist, 1in cooperation with Mr. Ken
Frazer, whao specifically developead the Department's
recommendations for these eleven tributaries.
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Specifically, what are those water reservation redquests?
The reguests are:

Spokane Creek - 4.0 cfs for May 1 through November 20
3.0 cfs for December 1 through April 30

£

McGuire Creek = 8.3 cfs for May 1 through November 30
4.7 ofs for December 1 thréugh April 30

Trout Creek = 15.0 cfs for January 1 through December 31
Sevenmile Cresk - 1.0 cfs for January 1 through December 31
Tenmile Creek = 12.0 cfs for January 1 through December 31

Silver Creek - 13.C cfs for May 1 through November 30
5.4 cfs for December 1 through April 30

Beaver Creek = 10.0 cfs for January 1 through December 31
Willcw Creek - 2.5 cfs for January 1 through December 21
Cottonwood Cresk ~ 1.0 cfs for January 1 through Decenmber 31

Virginia Creek - 6.0 cfs for January ! through December 31

-

Canyon Creek = 10.0 cfs for January 1 through December 31

Additional supporting documentation for the specific reguests
is presented in the Departmentfs application (Volume 3) on
pages 3~41 through 3-4%, 3~5% through 2-81 and 2-%83 through I-
9%.

o

Do you have training and/or work experience related to

conducting instream flow analysis?

Yes. From 1983 through 1986, I headed a research project on
the Bitterroect River teo develop and evaluate a water
management plan for the release of supplemental water from
Painted Rocks Reservoir. This research required the knowleadge
and abllity to use standard technigues for measuring strean

discharge as well as the use of the wetted
perimeter/inflection point methodology to guantify instrean
flow recommendations. I also assisted with date collection

for instream flow analysis as a fisheries fieldworker on the
Missouri River belcow Holter Dam during 1981 and on the mid-
Yellowstone Basin during 1976. Prior to conducting instrean
flow analysis on the eleven Missouri Basin tributaries, I
attendad a streamflow measurement workshop conducted by the
U.5. Geclogical Survey and a wetted perimeter methodology
workshop  conducted by  the Department instream flow
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What are the important fishery and wildlife values of Spokane
Creek and McGuire Creek?

Spokane and McGuire cresks are important tributaries to Hauser
Reservoir since tth are twe of only five tributaries
available for spawning and rearing of salmonids that migrate
te and from the reservoir. The lower one-third mile of
Spokane <Creek and lower one mile of McGuire Creek ara used
extensively by spawning kokanee, brown trout, rainbow trout
and mountain whitefish that migrate from Hauser Reservolr.
Brown trout spawners welghing up to 4 pounds have been sampled
in both streams. In addition, both streams provide important
réaring habitat for Jjuvenile salmonids. The rasidsent
fisheries 1in these two streams are domlnated by smaller
rainbow trout and brown trout. In Octeber 15%0, & total of 355
brown Lrout and 7 rainbow trout were captured by
electrofishing in a 500 foot section of McGuire Creex. In
association with the recent increased use of Spokane and
McGuire creeks by spawning kokanee, bald eagles have begun to
congregate in the area during the fall to feed on dead and
dyving kokanee. In addition, bald eagles are over-wintering in
the area to feed on waterfowl residing in the lce free waters

of Spokane and McGuire bays.

How would vyou characterize the availability of water in
Spokane Creek and McGuire Creek for instream use?

From the headwaters to near the crossing of the Helena Valley
Irrigation Canal, Spokane Creek tends to be intermittent as a
result of both natural losses and irrigation dewatering.
Downstream from the irrigation canal, Spokane Creek beccomes a
permanent stream due to gains from groundwater sources and 1t
is on this section of the stream that the Department has
requested a flow reservation. The lower two miles cf strean
display spring creek-like characteristics with fairly stable
ficws and constant water temperatures. McGuire Creek arises
from springs and, as a result, sub-surface water scurces
provide fairly stable flows and constant water temperature.

Why are the reguested instream flow reservations needed iIin
Spokane and McGuire creeks?

Spokane and McGuire creeks are important tributaries to Hauser
Reserveoir that provide spawning and rearing habitat for
salmonids. Both the brown trout and kokanee populations found
in Hauser Reservoir rely solely upon successful spawning 1In
the tributaries and in the tallrace cof Canyon Ferry Reservoilr.
The future welfare of migrant spawners, rearing juveniles, and
resident fish populations in these two streams are depsendent
on instream flow protection.

s
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What are the important fishery values of Silver Creek?

Silver Creek 1s an impeortant tributary to Lake Helena for
migratory spawning brown trout, kokanee and rainkow Ltrout.
Spawning rainbow trout and brown trout up to 3.0 and 8.0
pounds in weight, respectively, have been sampled in sSilver
Creek and spawners have been found as far as 2.5 miles
upstream from the mouth. Juvenile salmonids utilize Silver
Creek extensively for rearing habitat. Silver Creek also
supports good populations of resident rainbow trout, brown
trout and brook trout. In Cotoker 1990, a total gf 182 brown
trout, 19 rainbow trout and 1 brock trout were collected by
electrofishing in a 2,500-foot section of Silver Creek.

How would you characterize the water avallability 1in Silver
Creek for instreanm use?

The lower five miles of Silver Creek have heen converted to a
channelized drainage canal for the Helena Valley. As 2
result, streamflow in this canal is almost entirely dependant
upon ground water scources and irrigation returns. Due to the
influence of sub-surface water, this canal displays spring
creek-like characteristics with fairly stable streamflow and

constant water temperature. This 5 miles o©f canal 1s the
section of Silver Creek on which the Department has requested
a flow reservation. At least cne irrigatlon pump removes

water from this canal during the irrigation season.

Why 1s the reguested instream flow reservation needed in
Silver Creek?

Silver Creek is an important tributary te Lake Helena that
provides spawning and rearing habitat for salmonids. Both the
brown trout and kokanee populations found in Lake Helena and
Hauser Reservoir rely upon successful spawning 1n the
tributaries and in the tailrace of Canyon Ferry Reservolr.
The future welfare of migrant spawners, rearing juveniles, and
resident fish populations in Silver Creek are dependent on
instream flow protecticn.

What are the important fishery and wildlife values of Trout
Creek?

In my opinion, Trout Creek 1s the most ilmportant tributary for
spawning and rearing of salmonids that migrate to and from
Hauser Reservoir. Kokanee, brown trout, mountain whitefish
and rainbow trout migrate into Trout Creek to spawn. Spawning
rainbow treout and brown trout up to 3.% and 9.8 pounds in
weight, respectively, have been sampled in Troubt Creek and
migrant spawners have besn found as far as five miles upstrean
from the mouth. Juvenile salmonids utilize Trout dJrsek
extensively for rearing habitat. Trout Creek alsc contain

LA
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good populations of resident rainbow trout and brown trout.
In October 1989, 2 total of 124 kokanee, 12 brown trout and 2
rainbow trout were captured by electrofishing in a 500-fooft
section of Trcocut Creek. Recent increases in the nunber of
kokanee utilizing Trout Creek for spawning have resulted in
bald eagles congregating in the area during the £all to feed
on dead and dying fish. As a result, the mouth of Trout Cresk
has been designated by the Department as a public viewing area

for the fall congregation of eagles.

How would vyou characterize the water availability in Trout
Creek for instream use?

Trout Creek arises from springs located approximately nine

miles upstream from its mouth. Trout Creek, except during
early spring run-off, more closely resembles a spring crask
than a typical mountain stream. Sub-surface water sources

provide fairly stable streamflows and water Temperatures
threoughout most of the year. With the exception of small
irrigation pumps used to water numercus yards and gardens,
there 1s little irrigation withdrawal from Trout Creek.

Why is the reguested instream flow reservation needed in Trout
Cresk?

Trout Creek is an important tributary to Hauser Reservolr that
provides spawning and rearing habitat for salmonids. Both the
browr trout and kokanee populations found in Hauser Reservolr
rely solely upen successful spawning in the tributaries and in
the tailrace of Canyon Ferry Reservoir. Trout Creek also
provides good angling opportunities for resident rainbow trout
and brown trout. I feel that an instream flow of 15.0 cfs 1is
necessary to protect the existing migrant and resident
fishery, as well as the juvenile salmonids rearing in the

stream.
What are the important fishery wvalues of Beaver Creek?

I feel Beaver Creek is the most important tributary tce the
Holter Reservoir complex for spawning and rearing of rainbow
trout that migrate to and from both the 3.5-mile section of
free flowing Misscuri River below Hauser Dam and to Holter
Reservoir. Rainbow trout from the Misscuri River and Holter
Reservoir spawn extensively in Beaver Creek during the spring
high flow period. These migrant rainbow trout provide an
excellent fishery in the stream. Brown trout of river or
reservolr origin cccasionally use Beaver Creek for spawning in
the fall but their use is dependent upon the extent of beaver
dam constructicn and flcow levels at this low flow time of the
yvear. Resldent populations of rainbow trout, brown trout and
cutthroat trout alsc provide a good fishery in Beaver (resk.
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What are the important fishery valuss in Tenmile Cresk and
Sevenmile Craek?

Tenmile and Sevenmile craeks provide moderate fisheries for
rainbow trout and brock trout. Brown trout are also found in
the lower portion of Tenmile Creek. The fisheries in both of
these streams are considerably below thelr potential due to
severe dewatering from irrigation withdrawals and, in the case
of Tenmile Creek, municipal withdrawals. Gamefish.§@pulati®ns
in both streams are substantially greater in upstream sectians
where dewatering is less severe.

How would you characterize the water availability in Tenmile
and Sevenmile creeks for instream use?

Demands for water from Tenmile Creek are heavy. Both the
small community of Rimini and the city cf Helena use water
from the Tenmile drainage for a municipal water supply. There
are alsc heavy demands for irrigation water £from Tenmile
Creek. Due to these demands, a middle section of Tenmile
Creek tvpically goes dry during the irrigation season.
Groundwater scurces and irrigation returns tend to re-water
the stream near the mouth. Irrigation demands from Sevenmile
Creek, a tributary to Tenmile <Creek, are also great.
Downstream of the Birdseve road crossing, Sevenmile Creek
typically is dewatered to low levels during the irrigation

season.

Why are the reguested instream flow reservaticons needed 1in
Tenmile Creek and Sevenmile Craek?

Instream flow reservations would act to protect the existing
rescurce values of these two streams. Although instream flow
reservations would probably not improve the fisheries 1in
Tenmile and Sevenmile creeks, Department reguests would act to
protect what remains there today. Should future water supply
conditions dimprove through the use of more efficient
irrigation practices and/or land use changes, instream flow
reservations may enhance the fisheries in these two streams.

What are the important fishery values of Virginia Creek and
Canyon Cresk?

Virginia Creek, a tributary to Canyon Creek, provides a
moderate fishery for brook trout, ralnbow trout and brown
trout. Canyon Creek provides a good £ishery for rainb
trout, brown trout and brook trout. The Canyeon Creek fishe
is very popular with local anglers.
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How would vou characterize the water availability in Virginia
Creek and Canyon Creek for instream use?

Withdrawals of water for irrvigation and mining activities from
Virginia Creek appear to be minimal. However, the strean
channel of Virginia Creek has been altered by past dredging
for mineral extracticon and, to a lesser extent, rocad
construction. On Canyvon Creek, several diversicons withdraw
substantial guantities of water during the irrigation seascn
resulting in dewatering in the lower reaches ©f the stream
during the summer.

Why are the reguested instream flow reservations needed in
vYirginia Creek and Canyon Creek?

Instream flow reservations would act to protect the existing
resource values found in these two strsams. Although the
Department’s reservation reguest for Canyon Creek would likely
not improve instream flow conditions, the reservation would
act to maintain the status guo. Should future watsr supply
conditions improve through the use o©f more efficient
irrigation practices and/or land use changes, instream flow
reservations may enhance the fisheries in Canyon Creek.

Mark Lere, being first duly sworn, states the foregoing
testimony is true.
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Mark Lere

Dated: Cctober A7), 1951.

Subscribed and sworn to before me this . 3 Y day of October,
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BIOGRAPHY -- MARE E. LERE

PERSQOHNAL: Born Juns 29, 1954, Bozeman, MT

HIGHER EDUCATION: B.8. Degree in Fish and Wildlife Management
Montana State University, Bozeman, MT

M.S. Degree in Fish and Wildlife Management
Montana State University, Bozeman, MT

WORK _EXPERIENCE:

February 1986 to Present - Fisheries Bilologist III, Montana
Department of Fish, Wildlife and Parks, Helena, MT. My present
duties include conducting research to obtain a better understanding
of the fish population dynamics in the mid-Missouri Reservoir
complex and to obtain information necessary for developling
- fisheries management plans for Canyon Ferry, Hauser and Holter
reservoirs. My duties z2lso include acting as the management
biolegist for the waters found within the boundaries of Region 8.
& porticn of my duties during 1986 involved collecting and
analyzing data on waters 1in the Helena area to support the
Department’'s flow reservation reguests.

July 1983 to February 1986 - Fisheries Biologist III, Montana
Department of Fish, Wildlife and Parks, Missoula, MT. I was the
project leader responsible for developing and evaluating an
implementable water management plan for the release of purchased
water from Painted Rocks Reserveir to provide optimum kenefits to
the Bitterroct River.

March 1982 to July 1983 ~ Fisheries Fieldworker I, Montana
Department of Fish, Wildlife and Parks, Great Falls, MT. My duties
involived gathering baseline fisherises data in the Missouri River
downstream of Holter Dam, in Hauser and Holter reserveoirs, and 1in
associated tributaries.

June 19831 to December 1981 =~ Fisheries Fieldworker, Montana
Departmant of Fish, Wildlife and Parks, Great Falls, MT. Assisted
the regiocnal biologist in ceollecting baseline fisherlies data.
porticn of my duties included assisting in the collection of dat
needed to datermine the relationship betwsen side channel hakitaft
and river discharge.

;\
a

March 198C¢ to June 1981 - Graduate Research Assistant at Montana
State University, Bozeman, MT. I conducted independent research cn
evaluating the long term effectiveness of three types of
improvement structures in Montana streams and authored a M.S.

Thasis.
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September 1978 to March 1980 - Graduate Teaching Assisﬁaﬁtu.at
Montana State University, Bozeman, MT. I instructed beginning
biclogy lakboratories with class sizes ranging from 10 to 40

students.

June 1978 to January 1977 -~ Fisheries Assistant, Red Lodge, MT. My
duties included assisting the regional biclogist in collecting data
needed for the flow reservation process on the Yellowstone River
and assoclated tributaries. Other duties included conducting
stream and lake surveys in the Beartooth Mountains.

Summers 1974 and 197% - Fisheries Assistant, Red Lodge, MT.
Assisted regiconal biclegist in conducting stream and lakKe surveys
in the Beartooth Mountains.

TRAINING COURSES AND WORKSHOPS:

1. February 15%91. Attended a negotiation seminar sponsorsd by
the Montana Chapter of the American Fisheries Soclety,

Missoula, MT.

2. February 188%. Attended a mark-recaphture program wWorkshop
sponsored by DFWP fisheries division, Helena, MT.

3. February 1989. Attended a writing skills workshop sponsored
by DFWP fisheries division, Helena, MT.

4. January 1%8%. Attended a short course on river mechanics
presented by Dr. Donald Reichmuth, Geomax, Helena MT.

5. January 1%$89. Attended a course on the Introduction to
Wordperfect 5.0 presented by the Information Services
Division, Helena, MT.

E. December 1988. Attended an expert witness seminar sponscred by
the Montana Chapter of the American Fisheries Soclety,

Fairmont Hot Springs, MT.

7. June 1586. Attended a training workshop on the wetted
perimeter methodology for instream flow analysis sponscred by
the DFWP fisheries division, Helena, MT.

8. June 19%986. Attended a fraining workshop on streamflow
measurements and care of flow metars sponsored by the DEWP
fisheries division, Helena, MT.

9. May 198&. Attended electrofishing theory workshop presented
by the U.S. Fish and Wildlife Service, Bozeman, MT.

10. January 1983. Attended stream mechanics workshop presented by
the Continuing Education Program at Montana State University,
Bozeman, MT.
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PROFESSIONAL ORGANIZATIONS:

Member, American Fisheries Society, National and Montana Chapter.
1988 to Present - Chairman of the Legislative Concerns
Committee, Montana Chapter.

REFPORTS AUTHORED:

Lere, M.E..  1991. Statewide Fisheries Investigations. Canyon
Ferry, Hauser, Hclter Reservoirs Study. Fed. Aid to Fish and Wild.
Rest. Proj. No. F-46-R-1, Job II-f. 61 pp.

Lere, M.E. 1%90. Statewlde Fisheries Investigations. Mid-
Misszouri Reserveoirs Study. Fed. Aid to Fish and Wild. Rest. Proj.
Ng. F~486-R=1, Job II-f. &0 pp.

Lere, M. 1989%. Statewide Fisheries Investigations. Mid-Misscurl
Reservolirs Study. Fed. Aid to Fish and Wild. Rest. Proj. No. F-46-

R-1, Job II-f. 4 pp.

Montana Department of Fish, Wildlife and Parks. 1829, Hausger
Reservolir Fisheries Management PRian, Sept. 1989 = Sept. 1994,

16 pp.

Lere, M.E. 1388, Statewide Fisheries Investigations. Mid-

Missouri Reservoirs Study. Fed. Aid to Fish and Wild. Rest. Proj.
No. F=48=-R-1, Jeob II-f. G52 pp.

Lere, M.E. 1s87. Statewide Fisheries Investigations. Mid-
Missouri Reservoirs Study. Fed. Aid to Fish and Wild. Rest. Froj.
No. F-36-R-2, Job II-f. 56 pp-.

Lere, M.E. 1%86. D~J FPisheries Restoration. Upper Missouril River
System Fishery Improvement Project. TFed. Ald to Fish and Wild.
Rest. Proj. No. F~36-R-1, Job 1-a. 7 pp.

Lere, M.E. 1986. D=J Fisherles Restoration. Water Reservatlons -
Missouri River Basin. Fed. Aid to Fish and Wild. Rest. Proj. No.
F-38=R-1, Jok I-a. 2 pp.

Lere, M. 1385, Evaluation of management of water releasses for
Painted Rocks Reserveir, Bilitterroot River, Montana. Annual report
to the Bonneville Power Administration. Centract No. DE AI79-
B3BP13C78. Project No. 83~4863. Montana Department of Fish,
wildlife and 'Parks, Missoula, MT. 67 pp.

Lere, M. 1984. Evaluation of management of water releases for
Painted Rocks Reservolr, Bitterrcot River, Montana. Annual report
toc the Beonneville Power Administration. Contract No. DE AL79-
23BP13076. Proiject No. 83-463. Montana Department of Tish,

Wildlife and Parks, Missocula, MT. €35 pp.



Lere, M, 1984, Draft water management plan for the proposed
purchase of supplemental water from Painted Rocks Reservoir,
Bitterroct River, Montansa. Montana Department of Fish, Wildlife

and Parks. BPA project 23-463. 3201 Spurgin Road, Missoula, MT.
50 po.

Berg, R.K. and M. Lere. 1583, Fiszsh populations of Hauser and
Holter Resarveoirs, Montana with emphasis on tributary recrultment.
Job Progress Report. Montana Department of Fish, Wildlife and
Parks. Funded, in part, by U.S. Bureau of Reclamation. Purchase
Order 2-01-60-02720. 40 pp-

Lare, M.E. 1982. The long term effectiveness <¢f three types of
stream improvement structures installed in Montana streams. M.S.
Thesis, Montana State University, Bozeman, MT. $92 pp-
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Appendix A
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FPRE~-FILED DRIEECT TESTIMONY OF MICHIEL POORE
ON BEHALF OF THE
MONTANA DEPARTMENT CF FISH, WILDLIFE & PAREKS (MODFWP;

Please state your name and business address.
Michiel Poore, MDFWPF, Box 891, Columbus, Montana, 5%01%
What is your present job?

I am a fisheries biclogist employed by the MDFWP working in
Regicon 5 out of Billings but based in Coclumbus, Montana.

Please state your educational background and employment
experience.

I was educated in public schools in Montana and Alaska. I
attended high school in Anchorage, Alaska and spent two years
at the University of Alaska 1in Fairkanks. In 1%63, I
transferred tc the University of Montana where I recelived a
B.8. in Wildlife Techneology, Agquatic Optien in 1968. I
received a M.S. in Fish and Wildlife Management from Montana
State University in 1973. I went to work for the MDFWP in
1973 as a fisheries biclogist statiocned in Lewistown, Montana.
I worked as a biclogist in Lewistown from 1973 to 1%85 when I
began werking in Cclumbus.

What is the purpcse of your testimony in this proceedings?

The purpose of my testimony is to support that portion of the
Department's instream flow reguests on streams that I worked
with feor many years in the Lewistown area.

What porticn of the Department's application covers material
that is supported by your testimony?

My testimony relates to information contained on pages 3-341
to 3-34%, 3=362 to 3-366 and 3-437 to 3-439 (Big Spring Creek,
Warm Spring Creek and Ceollar Gulch Creek). Maps showing the
general location of these streams are attached as Zppendix A
and is & part of this testimony. 2ll of these streams are
tributaries ©f the Judith River.

Is the information contained in these portions of the
application accurate?

Yes.

What training and experience do vou have that qualifies you to
do instream flow analysis?

POORE DIRECT -~ 1
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I received training conducted by DFWP's instream flow
cocrdinator, Fred Nelson, on the various instream methods, and
particularly the Wetted Perimeter Inflection Point Method. I
followed the procedures estaklished by the Department to
conduct this analysis. In addition to doing work on the
streams described in my testimony, I helpsed do the wetted
perimeter determinations for a number of streams in the Smith

River drainage.

What was your involvement in the Department’s Missouril River
Basin water reservation applicaticon process?

During the years I worked in Lewistown, much of my time was
devoted to gathering the majority of the fisheries informaticn
for the streams just menticned and much of that information is
contained in the application. I was inveolved with collecting
field information, conducting fish population estimates,
measuring flows and determining the amount of water required
to maintain the aquatic resources in these streams.

What method was used to determine the amcunt of water

requested for instream flows on Big Spring Creek and Warm
Spring Creek?

Instream flow requests on Rig Spring Cresk and Warm Spring
Creek are kased on the wetted perimeter method which was
applied at several locations tce determine the necessary £lows.

Did you do the wetted perimeter determinations?

Yes. I was in charge of the wetted perimeter work. In
addition to working on Big Spring Creek and Warm Spring Creek,
I helped do the wetted perimeter determinaticns for a number
of streams in the Smith River Drainage.

Big Spring Creek is divided into two separate reaches for
purposes of this reservation application. Why was the stream
divided intc two reaches?

Bilig Spring Creek in its lower 8.2 miles (Reach #2) 1is
considerably different from the upper 23.7 miles of stream

{(Reach #1). Towards its lower end, the Big Spring Creek
valley becomes narrower and the wvalley sides gradually
steepen. Solls changs to more erosive types and the stream

channel is more unstable. Cottonwood Creek, which enters Big
Spring Creek at the beginning of Reach #2, contributes major
amounts of sediment and bedlcad to the watershed. Higher
stream flows, which progressively increase down the watershed,
tend to undercut unstable slopes causing bank sloughing and
mass wasting in several areas. Increased bedlioad and flows
contribute to channel migrations and moderate channel
instability. In response to changes in the physical nature of
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the stream, fish populations alsc change. Reach #2 can be
characterized as a transition zone from the coldwater trout
fishery of Reach #1 to the warm water fishery more typical of
the Judith River System. Trout populaticons decrease in 2
downstream direction and small trout are much less abundant.
Trout reproduction is limited because of the sediment load and
unstable channels.

Species not found in Reach #1 show up in Reach #2 including.
goldeyes, sauger, and shorthead redhorse suckers. Carp are
more abundant, These species are all common in the lower
Judith River and probably use lower Big Spring Creek for
spawning, rearing and foraging. Dissolved solids and the
organic load, which increase downstream within the watershed,
are guite high in the lower reach of Big Spring Creek. This
rich environment contributes teo the production of an abundance
of aguatic vegetation and a rich agquatic Iinvertebrate
community which are very impeortant to the fish and wildlife
respurce. Wildlife and bird populaticns are more abundant
within Reach #2 because the adjacent floodplain is less
developed and fewer people live along the stream.

What factors contrikbute to making the fishery in Big Spring
Creek so outstanding?

Big Spring Creek has the characteristics of a spring creek.
Spring creeks in general are very unique, and in a limestone
area, are generally very productive. Many factors contribute
to maintaining the outstanding fishery found in Big Spring
Creek. Probably the mest important factor is the stable year-
round flow provided by the large spring. In spring-fed
streams, fish populations are not forced to deal with the
ocften quite severe water level fluctuations which affect many
of Montana's streams. Stable flows produce stable fish
populaticons. Stable water temperatures, in the mid-fifties at
the spring, provide the optimum temperatures for trout growth
during most of the year. FProductive water rich in dissolved
solids acquired by percclation through underground limsestone
formations provides a rich environment. for fish growth and
production of aguatic invertebrates and vegetation. The last
factors important for maintzining the Big Spring Creek fishery
are the relatively stable banks, stream channel, and well
developed riparian zone which interact with the stable flows
to provide a multitude of habitats for trout of all sizes.

Beginning with Big Spring Cresk stream Reach #1, how would you
describe the fishery the Department 1s attempting to protect
with the instream flow reservation?

Big Spring Creek Reach #1 is one of the finest wild trout
streams in the state of Montana. In 1%6%, when the Montana
Legislature authorized the MDFWP to file for instream water
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rights in the best blue ribbon trout streams in the state
(Murphy rights}, Big Spring Creek was selected as one of only
six streams in the Misscuri basin selected for f£iling under
that bill. Trout populations in the better sections of this
small stream are comparable in numbers to the better sections
of the Misscuri River, a stream with many times the size and
flow. Big Spring Creek has a history of producing large trout
and few streams in the state have ever produced the 20 pound
class fish occasionally taken from this stream. With the
exception cf the Bighorn River, Big Spring Cresk is the most
easterly significant trout fishery in the state and local
sportsmen and tourists consider it the most cutstanding trout
stream of Central Montana.

Why is an instream flow reservation neseded for this reach of
Big Spring Creek?

Reductions from the stable flows would potentially impact
various segments of the fish population. Normally, small flow
reducticons first impact small fish which tend to inhabit the
shallow water and the cover along the edges of the stream.
Any additional consumptive water withdrawals which might upset
this delicate balance of interacting factors would adversely
impact the high guality fishery and related aquatic ecosystem.
Conditicons for growing trout in Big Spring Cresk are so
perfect that the MDFWFP maintains the state's largest trout
hatchery there and the water is alsc used by three private
hatcheries to¢ raise trout for commercial purposes.

Are there other public benefits that would be adversely
impacted by additicnal consumptive water withdrawzls from Big
Spring Creek?

Yas. Based on my personal observations and experience and
professional judgement, I believe that Big Spring Creek, which
flows through the middle of the city of Lewistcown, is almost
synonymous with Lewistown and Central Montana. It is one of
the jewels that make the arsa such an attractive place to
live, raise families and recreate. Many Central Montana
residents and tourists whe visit the area spend guality time
fishing, swimming, tubing, canceing, hunting or just relaxing
along the stream. Many species of wildlife live in and along
the stream and its associated riparian zcne. Great numbers of
waterfowl, particularly mallards, winter along the stream
because 1t remains ice~free yvear round. Further reductions in
flow could affect this ice~free status. The Lewistown Sewage
Treatment Plant discharges an average of about 2,000,000
gallons per day of treated water inte Big Spring Creesk.
During storms and at normal spring runcff pericds, the plant
discharges up to 9,000,000 gallons per day. Both these
figures are relatively high for a community the size of
Lewistown. The dilution factor provided by maintaining the
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MDFWP water reservation is important for helping to maintain
water quality and to speed up recovery in the mixing/dilution

zone downstream from the sewage treatment facility. The
impacts and odors from this discharge have been noticeable for
many vears and extend downstream for miles. Poliuted

discharge from a local sawmill alsc enters the stream near
Lewistown. Granting the MDFWP request for an instream flow
reservation will not only help protect the high gquality wild
trout fishery and associated wildlife community which depends
upon Big Spring Creek, but alsc many of the other values so
important to the watershed and the people of Central Montana.

Why is the instream flow request for Reach #2 slightly lower
than that requested for Reach #17 :

Reach #1 contains one of the highest guality trout fisheries
in the state and more flow is needed to preserve it in its
present condition. Although Reach #2 is zlso a high gquality
trout and warm water fishery which alsc needs protection, we
feel the slightly reduced request will provide sufficient
water to maintain the aquatic ecosystem. The flow of 100 cfs
was derived using the standard wetted perimeter methodology
and should be sufficient to prctect the integrity of the
stream channel and its dependent fish and wildlife community.
A potential benefit from a slightly reduced flow would ke to

help stabkilize the channel and reduce erosicn problems common

within Reach #2.

Are there other values that would be protected by granting the
MDFWP's recuest for an instream water reservation in Reach #2
of Big Spring Creek.

Yes. In varying degrees nearly all the cther consideraticns
discussed for Reach #1 also apply for Reach #2. Both reaches
together function to constitute this very unigue and valuable
rescurce so important to the people of Central Montana. In
addition, flows from Big Spring Creek contribute most of the
flow for the Judith River at their confluence, except during
the spring runcoff period. Big Spring Creek flows are very
important for maintaining the fish and wildlife community and
other beneficial usss in the Judith River downstream from
their confluence.

This testimony zalso includes Warm Spring Creek. What was your
involvement with this stream?

While in the Lewistown area, I lived for two years on a ranch
north of town and Warm Spring Creek ran through the middle of
the property. Fisheries related werk I was involved with on
Warm Spring Creek incliuded fish population sampling, stocking
of rainbow trout and smalimouth bass, wetted perimeter and
flow measurements and evaluaticn of a proposed hydreoelectric
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facility.

Describe the fishery wvalues the Department wishes to protect
with the requested flow reservation of 1iC cfs.

For many years thes trout fishery in Warm Spring Creek has been
maintained through annual stocking of catchable size rainbow
trout. Stocked fish grow moderately well but are unable teo
reproduce because of the 68° water temperature. A few brook
trout which migrate downstream from above where the large
artesian spring emerges are alse found in the stream. EBrown
trout probably enter the stream from Big Spring Creek via the
Judith River. Water temperatures are also too high for
repreoduction of brown trout, Because temperatures in Warm
Spring Creek are above cptimum levels for trout, smallmouth
bass were introduced in 1973 and are growing well and

reproducing.

Warm Spring Creek has the potential to provide cone of the best
smallmouth bass fisheries in the state of Montana. Other game
fish species found in the lower end of Warm Spring Creek
including sauger and channel catfish originate from the Judith
River. The warm productive water of Warm Spring Creek which
provides such a rich environment for the diverse community of
agquatic vegetation and aquatic insects alsec provides habitat
for many other fish species. These other species include four
species of suckers, carp, dace, perch, sculpins, goldeye and
various minnow species. They provide a rich forage base for
the various predatory game fish species.

In terms of productivity, diversity of fish species and
diversity of the invertebrate community, Warm Spring Creek is
one of the most unigque streams in the entire state.
Conductivity of the water in Warm Spring Creek, which is a
rough measurement of disscolved solids, 1s =s¢ high that

electrofishing efficiency is vary low, This low
electrefishing efficiency makes it wvery difficult to monitor
fish populations in the stream. Therefore, most fish

population work on Warm Spring Creek has been gualitative
rathey than gquantitative.

What factors contribute to making the fishery in Warm Spring
Creek so unique?

To a varying degree, the same factors which make Big Spring
Creek so preductive and unique also apply to Warm Spring
Creek. The most important factor is the constant stable flow
of about 125 cfs provided by the spring. Flows in Warm Spring
Creek over its entire 28 mile length are very stable since no
other perennial streams of any significance enter the stream.
Stable temperatures, which average 68°F at the spring, provide
an ideal enviromment for a2 unigque combination of warm-cool
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water fish and invertebrate species. A third factor is the
highly productive water rich in dissolved solids which it
picks up as it percolates through limestone layers deep within
the Madison formation. These rich waters make possible the
diverse aguatic community which supports the stream’s unigue
fishery resource. The fourth important factor is  +the
stakility o©f the streams bkanks, channel and riparian zone.
This is particularly true in the upper ten niles of stream.
Bank and channel instakility increase in a downstreanm
direction as soils change to more erosive types and poor
agricultural practices impact the streams banks and riparian
ZON&. Stable banks and channel, stream flow, water
temperature and productive water provide the ingredients
necessary to provide the diversity of habitats so vital to the
watershed’'s rich fish and wildlife community.

What other public benefits would be protected by the granting
of the MDFWP's instream flow reguest for Warm Spring Creek?

Because of its warm clear water, Warm Spring Creek is very
pepular for swimming floating and tubing. A large swimming
hole located near the spring attracts hundreds of people
during the hot days of summer and fall and on weekends parking
spaces are limited, A private fish hatchery proposal for
raising sturgecn near the spring has been proposed. Using
water from Warm Spring Creek to raise channel catfish and
walleyes for commercial purposes has also been suggested.
Since these hatchery proposals are for non-consumptive water
use, the MDFWP water request would probably be compatible with
these uses. Because ¢f the undevelcped nature of the
watershad, the sparse population and well develcoped riparian
zone, wildlife and bird populations are abundant. The warm
ice~free water during winter months and abundance of agquatic
invertebrates and aguatic vegetation attracts hundreds of
waterfowl, particularly mallards. The zbundant fish and
wildlife species dependent upon Warm Spring Creek attract many
hunters, fishermen and other recreationists, making it one of
the more popular areas in Central Montana. Flow from Warm
Spring Creek combined with flow frem Big Spring <Creek
constitute the majority of flow within the Judith River
system, except during spring runcff. Granting the MDFWP
reguaest for an instream flow reservation of 110 cfs year round
for Warm Spring Creek will help maintain the fish and wildlife
community and protect all the other public and private uses
just discussed.

What potential threats to the guantity and guality of water in
Big Spring Creek and Warm Spring Creek may threaten the
integrity of these streams in the future, making an instreanm
flow reservation necsssary?

Nearly every year new propesals are made to use water from one
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or both of these streams for wvarious projects. More often
than not these proposals are for consumptive uses. Renewed
gold mining activity based on cyanide leach technolegy has
already contaminated ground water along the East Fork of Big
Spring Creek and several cyanide spills have also ocgurred at
Kendal locazted in the Warm Spring Creek drainage. Small
hydropower projects have been propossed on both streams. The
proposed Warm Spring Creek hydropower project would result in
reduced stream flows through several miles of ths best
habitat. Residential developments along both streams pose
problems with sewage systems and additiconal water use.
Granting the MDFWP instream flow regquests on these twe large
unique spring creeks will help protect and maintain the
existing values and ensure their use and enjoyment for
generations yet to come. These two streams are indeed an
integral part of the high quality of 1ife in Central Montana.

What was your involvement with the MDFWP reguest for instream
flow reservation in Collar Gulch Creek?

During the time I was in Lewistown, I sampled the stream's
fishery on several cccasions. I collected cutthroat trout
from the stream for genetic analysis and was part <f a
cooperative effort between the BLM and MDFWP to collect and
transfer cutthroat upstream from 2 log crib fish bharrier.

Why were these fish moved upstream from the barrier?

To my knowledge these fish represent the only cutthrcat trout
population in the Judith Mountain Range. Statewide, they are
classified as a "Species of Special Concern' because their
original range and distribution has steadily declined. The
Cocllar Gulch population has somehow managed to survive past
mining activity and a mining-related water diversion of most
of the stream’'s flow. Although approximately 3.5 miles of the
stream has perennial flow only the lower 2 miles of stream was

inhakited ky fish. The upper 1.5 miles of stream, which
appeared to contain some suitakle trout habitat, was blocked
by the log barrier. Fish were cgolliected from below the

barrier and transferred above the barrier to take advantage of
the additicnal habitat.

Why 1s an instream flow reservation needed in Colter Gulch
Creek? .

Although this pure cutthroat population has somehow managed to
survive, the number of fish in the stream is small and they
appear to be just "holding on'”. Any additional water use
which consumes, degrades or otherwise affects this small
perennial stream will undoubtedly lead to the disappearance of
the species from this entire mountzin range. In addition,
this small stream is important to a number of wildlife and
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bird species which use the area. The Judith Mountains are
guite arid and any perennial water supply is guite essential
te the resident wildlife species.

Renewed interest in gold mining that has resulted from
developing more efficient methods of gold extraction has
already impacted ground water and stream flow in several areas
arcund Lewistown. Renewal of mining activity in the Collar
Gulch drainage would probably destroy the small stream's
cutthroat population, due to changes in water guality or water

guantity.

I, Michiel Poore, being first duly sworn, states that the
foregoing testimony is true.

DATED this day of . 1591.

Michiel Pcore

Subscribed and sworn to before me this day of ,
1¢51.

(NOTARY SEAL)
Notary Pubklic for the

State ¢f Montana
Residing at
My Commission Expires
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Location Map for the Judith River Drainage.
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