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Executive Summary

Westslope cutthroat trout (WCT) populations in the Flathead Subbasin have declined in recent
decades due to a loss of spawning and rearing habitat, hybridization with rainbow trout, genetic
mtrogression with Yellowstone cutthroat trout, and competition with introduced species. The
current distribution of WCT in Montana has been reduced to less than 39 percent of its total
historic range, and genetically pure populations are estimated to remain in only 9 percent of thetr
native range in Montana (Shepard et al. 2003).  WCT are listed as a Fish Species of Special
Concern by the state of Montana and a sensitive species by Region I of the U.S. Forest Service.
Additionally, although recently determined by the U.S. Fish and Wildlife Service to lack
sufficient evidence for listing, in 1997, WCT were petitioned for coverage under the Federal
Endangered Species Act, as amended.

In an effort to aid in the recovery of genetically pure WCT populations in the Flathead River
drainage and to increase the abundance of WCT in their historic range, the Bonneville Power
Administration purchased the existing Sekokini Springs facility (formerly used as a private
rainbow trout farm on land owned by the U.S. Forest Service), to raise wild WCT and release
their progeny. This proposed WCT natural rearing facility at Sekokini Springs is part of the
Hungry Horse Mitigation Program, and would be operated by Montana Fish, Wildlife & Parks
(MFWP) to conserve local populations of genetically pure WCT and restore genetic diversity
throughout the Flathead Watershed. MFWP plans to restore wild WCT within their historic
range using a variety of tools including habitat protection and restoration, fish passage
improvements, removal and replacement of nonnative fish populations, modified dam operation
strategies, harvest regulations, direct translocation of wild trout and the appropriate use of
artificial propagation in an isolation facility.

In addition to providing background information about WCT in the Flathead Subbasin, this
Master Plan describes methods by which MFWP intends to accomplish WCT recovery using a
variety of techniques to increase their abundance while promoting genetic diversity. The
Sekokini Springs site would provide created ponds and channels for rearing genetically pure
donor fish whose progeny would be released to targeted restoration streams and lakes in the
Flathead Subbasin. The site would also provide an isolated water source to contain wild trout for
inspection for fish pathogens and genetic purity. Mature male WCT have been held in isolation
at Sekokini Springs for collection of milt for infusion into the state’s existing WCT broodstock
(MO12). Wild trout may also be held for inspection in preparation for direct translocations to
restored stream habitats. An additional component of the proposed facility would include an
educational center intended to promote public awareness and the conservation of native species,
particularly the WCT. As part of this educational component, fish viewing windows and
gazebos would be installed to allow observations of fish in a setting designed to mimic their
natural environment.
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Chapter 1. Introduction

This project is part of the Hungry Horse Mitigation Program (HHMP) funded by Bonneville
Power Administration (BPA). In 1991, Montana Fish, Wildlife, & Parks (MFWP) and the
Confederated Salish and Kootenai Tribes (CSKT) (MFWP and CSKT 1991) prepared the
Fisheries Mitigation Plan for Losses Attributable to the Construction and Operation of Hungry
Horse Dam (Mitigation Plan). This Mitigation Plan provided the Northwest Power and
Conservation Council (NPCC; formerly named Northwest Power Planning Council) with
documentation of fisheries and habitat losses associated with construction and operation of
Hungry Horse Dam (HHD) and an adaptive strategy to mitigate for those losses. Tt addressed six
specific program measures identified in the 1987 Columbia Basin Fish and Wildlife Program and
subsequent program amendments. NPCC approved the loss statement, including annual fisheries
losses of 250,000 juvenile bull trout (Salvelinus confluentus) and 65,000 migratory westslope
cutthroat trout (WCT, Oncorhynchus clarki lewisi) from Flathead Watershed populations. In
addition, an estimated 175.483 adfluvial WCT juveniles were lost in tributary reaches of the
Hungry Horse Reservoir (HHR) and Flathead Lake due to construction and operation of the dam
(Table 1-1 and Table 1-2). The Mitigation Plan also identified 77 miles (124 kilometers (km)) of
critical, low gradient spawning and rearing habitat in streams that were inundated and lost when

HHR filled.

Table 1-1. Estimated Number of Adfluvial Cutthroat Juveniles Lost (standing stock) by Stream
Order and Gradient Categories (for gradients less than six percent) in tributary reaches inundated
by Hungry Horse Reservoir (lost to all spawning adults and rearing juveniles)

1 calculated

: met Om (mear ss (# of fish)
2 04-1.8 4 4,770 22.7 1,083
2 22-2.6 2 4,004 56.9 2.278
2 28-36 5 5.370 776 4,167
2 4.0-5.8 8 5,108 31.6 1,614
3 0.6-0.6 1 8.692 223 1,938
3 2.6-3.8 9 0,384 254 2,384
3 43-59 ) 4,096 434 1,778
4 0.9-0.9 1 3.056 5.2 206
4 2.0-3.5 4 12,874 13.5 1,738

Total 39 58,254 17,186

Source: Fisheries Mitigation Plan for Losses Attributable to the Construction and Operation of Hungry Horse Dam
(1990




Table 1-2. Estimated Number of Adfluvial Cutthroat Juveniles Lost (standing stock) by Stream
Order and Gradient Categories (for gradients less than six percent) in Tributary Reaches above
full pool (includes upper South Fork drainage) lost to spawning and rearing fish from Flathead
Lake but availabl f H H Res i '

Total -

calculated loss
{(# of fish) -

2 1 877 199
2 2.2-2.3 4 9,739 5,541
2 2.8-38 7 13,905 10,790
2 3.9-59 32 79,047 24,979
3 0.7-1.0 2 10,916 223 2.434
3 1.1-1.4 2 0,898 38.9 3.850
3 1.7-2.2 8 51,918 62.9 . 32,656
3 2.6-4.0 20 86,468 254 21,963
3 4,1-59 20 62,865 43 4 27,283
4 0.3-0.6 8 38,963 52 2,026
4 1.1-1.3 5 40,337 24.0 9,681
4 1.7-4.8 13 68,778 13.5 9,285
5 0.6-0.8 3 53,220 14.3 7.610
Total 125 526,931 158,297
Grand Total Table 1-1 and 1-2 175,483

Source: Fisheries Mitigation Plan for Losses Attributable to the Construction and Operation of Hungry Horse Dam
(1991)

The Hungry Horse Dam Fisheries Mitigation Implementation Plan (Implementation Plan) was
developed by MFWP and CSKT, adopted by the NWPPC in 1994, and funded by BPA. The
Implementation Plan describes specific measures to protect and enhance resident fish and aquatic
habitat affected by Hungry Horse Dam that do not require changes in Hungry Horse Dam
Operation.  Fisheries losses are to be mitigated using a mix of techniques, 1) habitat
improvement, 2) fish passage improvements, 3) hatchery upgrades, fish production and planting,
and 4) offsite mitigation using these same techniques (MFWP and CSKT 1991 and 1993).
HHMP completes projects to address items 1, 2 and 4 and cooperates with state and federal
hatcheries to address item 3. Additional measures requiring operational changes were addressed
separately (Marotz et al. 1996, 1999; Marotz and Muhlfeld 2000). The NPCC approved the
mitigation and implementation plans and amended their Columbia Basin Fish and Wildlife
Program (Measure 10.3A, NWPPC 1994).



A decision tree in the Implementation Plan directs the cooperating agencies to experiment with
artificial propagation of native species to facilitate species restoration. The Flathead Subbasin
Plan (CSKT and MFWP 2004) recommended experimental culture of WCT at Sekokini Springs.
The site offers a unique combination of a small hatchery facility and outdoor pond and stream
habitat suitable for rearing native WCT in a controlled naturalized environment.

The mitigation plans used a technique developed by Zubik and Fraley (1986) to estimate the
number of recruits expected from various restored or reconnected streams, based on
measurements from relatively pristine streams, stratified by stream order and gradient. Natural
recruitment from reestablished wild spawning runs can be estimated based on stream order and
oradient, or confirmed directly through migrant trapping. MFWP documented spawning redds
above previous fish barriers (after impassible culverts at road crossings were repaired) and
observed trends in fish standing stocks ‘associated with stream habitat restoration projects.
Annual recruitment from completed mitigation projects was estimated to be 3122 juveniles
(Knotek et al. 1997). Ascribing a percentage of measurable improvements to habitat or hatchery
actions will continue to be an educated guess. Habitat and hatchery actions compliment each
other and MFWP has not yet verified how many new recruits resulted from past habitat and
passage projects or hatchery outplanting.

1.1  The Purpose of the Master Plan

The purpose of the Sekokini Springs Natural Rearing Facility and this Master Plan is to aid in the
recovery of genetically pure WCT populations in the Flathead Subbasin by increasing the
number and abundance of WCT populations, while maintaining genetic diversity within their
historic range. Sekokini Springs was designed to provide rearing habitat for wild donor stocks
whose progeny (as eyed eggs or juveniles) will be released into targeted restoration streams and
lakes. The site also provides an isolated water source to contain wild WCT for inspection for
fish pathogens and genetic purity. Wild male WCT have been held in isolation for collection of
milt for infusion into the existing state broodstock (MO12) to introduce additional genetic
variation and reduce domestication. The educational component of the project will promote the
conservation of native species and provide the public with information on the overall mitigation

program.

Westslope cutthroat populations have declined due to loss of spawning and rearing habitat,
hybridization and introgression with rainbow trout (O. mykiss; RBT) and Yellowstone cutthroat
trout (O. clarki bouvieri; YCT) and competition with introduced species (MFWP and CSKT
1991 Hitt 2002; Leary et al. 1998). The species is listed as a Fish Species of Special Concern in
Montana. In 1997, WCT was petitioned for listing under the Federal Endangered Species Act of
1973, as amended (ESA). The U.S. Fish and Wildlife Service (USFWS) determined, at the time
of petitioning, that listing was not warranted. However, in 2002, the USFWS was court-ordered
to reevaluate this finding (see Section 2.1.1 for more details). The most recent status review
indicated that WCT in Montana currently occupy 39 percent of their historic range and non-
hybridized populations occupy nine percent of their former range (Shepard et al. 2003). This




Master Plan describes our plans to mitigate for damages caused by the construction and
operation of Hungry Horse Dam (HHD) and to aid in the restoration of WCT populations to help
eliminate the need to list WCT under ESA in the future. The long-term research, monitoring and
evaluation plan (Chapter 8) contains strategies for evaluating the effectiveness of the facility and
its products.

1.2 History of Sekokini Springs Facility

Sekokini Springs was formerly a private trout farm that propagated RBT for purchase by private
pond owners. The site was not secure and unintentionally released RBT into the Flathead River
where they hybridized with native WCT populations. Evidence suggests that RBT escaped
intermittently for nearly 40 years (B. Marotz, MFWP, personal communication, January 24,
2003). The HHMP first leased the site and removed all RBT from the facility. After removing
trout from the water source and performing a comprehensive analysis for fish diseases, the State
fish health specialist listed the Sekokini Springs water source as safe from fish pathogens to
allow for experimental culture of WCT. The onsite facilities were purchased by BPA on the U.S.
Forest Service (USFS) property and a no-cost special use permit was secured by MFWP to use
the site for experimental culture of WCT.

Experimental hatching and rearing of WCT took place from 1997 through 1999 by personnel
from the USFWS Creston National Fish Hatchery (CNFH). In 2001, approximately 90,000 eyed
eggs (M012 WCT) were transferred from the Washoe Park Trout Hatchery to Sekokini Springs
where they were hatched and reared. Approximately 40,000 fingerling WCT (designated pure
strain MO12 brood source) were reared to assess the water source at Sekokini Springs (B.
Marotz, MFWP, personal communication, 2003). The water source follows a natural annual flow
and temperature regime that successfully raised WCT with an exceptional condition factor (Don
Edsall, USFWS, personal communication). Fish were reared with automatic feeders and limited
human interaction, and were outplanted to a closed-basin lake (Rogers Lake). Trout have not
reproduced naturally in the single, small tributary to Rogers Lake, so there was no offset to
annual fish losses. Instead, the Rogers lake project replaced harvest opportunity that was lost
due to the construction and operation of Hungry Horse Dam. Fishing greatly improved in
Rogers Lake (MFWP state-wide creel census). In 2003 and 2004, wild WCT were held in
isolation at Sekokini Springs to screen for fish pathogens before collecting milt for infusion into
Montana’s captive WCT broodstock held at Washoe Park State Fish Hatchery. These
experiments demonstrated that it was possible to isolate and rear westslope cutthroat trout
indoors at Sekokini Springs.

1.3 Program Goals and Benefits

Initially, our goal is to successfully rear and spawn (replicate) a wild, genetically pure donor
population from the Flathead watershed, a major tributary of the Columbia River whose drainage
encompasses 5,399,040 acres (13,576 kmz) in northwest Montana (Deleray et al.1999).



Unlike other state hatcheries, the experimental facility at Sekokini Springs can isolate wild fish
(including those considered for translocation) while they are tested for genetic purity and fish
pathogens. The facility was designed to isolate and rear up to four wild donor populations to
maturity for spawning. Progeny would then be used to reestablish wild populations in their
historic habitats within the Flathead watershed that are presently vacant or reconditioned by
removing introduced or hybridized/introgressed populations. This program differs from typical
captive broodstock facilities because new donor fish will be collected from wild populations
annually, reared to maturity in natural habitat, and spawned to create F1 progeny for outplanting.
Once a new population has been reestablished and becomes self-sustaining, additional
populations from a variety of donor populations throughout the Flathead Subbasin will be
replicated and outplanted within their original watersheds. This goal is consistent with
recommendations for genetic conservation of WCT (Leary et al. 1998) that suggests the
translocation of fish or gametes from genetically pure populations from either the same drainage
or “within-drainage” population, or a population inhabiting habitats most similar to those of the
water body being restored. In addition to providing pure genetic sources, the Sekokini Springs
facility has the capacity to isolate and hold wild WCT being inspected for direct translocation
and wild males for milt collection used to infuse wild genetic material into the state’s MO12
captive broodstock.

MIWP plam to evaluate the success of fish plants from Sekokini Springs and document any
wild spawning runs that are successfully initiated. Success can be measured through juvenile
population estimates, migrant counts, micro-elemental signatures in otoliths and scales, genetic
sampling and angler surveys. If Sekokini Springs is used to reestablish westslope cutthroat trout
in lakes, fish leaving the lakes to downstream waters and fish spawning in the lake inlets and
outlets would offset a portion of the approved losses of naturally reproduced WCT.

The Independent Scientific Review Panel (ISRP) asked that we identify what portion of the
approved losses would be attributed to mitigation activities (hydro, habitat, hatchery) and
identify the portion assigned to Sekokini Springs. The percentage of offsets attributable to each
mitigation strategy can only be approximated. In the mitigation plans, MFWP estimated that
modifying Hungry Horse Dam operations could mitigate approximately half of the losses. The
remaining half of the losses would be mitigated through habitat restoration, fish passage
improvements and by restoring wild spawning runs. The cooperating agencies did not propose
to mitigate the annual loss of 63,000 naturally reproduced WCT recruits using hatchery plants
alone. Instead, wild spawning runs would be enhanced using habitat enhancement and fish
passage improvements to promote natural recolonization. Where wild WCT have been
extirpated, populations would be reestablished through direct fish translocations where possible
and appropriate. Where large numbers of WCT are required to reestablish WCT populations m
the contiguous Flathead Watershed, artificial propagation techniques would be used to replicate
wild donor populations to maintain genetic diversity. This was the impetus for renovating the
Sekokini Springs facility. Existing state and federal hatcheries would establish new WCT
populations in closed-basin lakes for offsite mitigation and certain onsite waters where hatchery
outplants are compatible with restoration goals. If HHMP achieves its mitigation goals, the




relative contribution of Sekokini Springs to conserving Montana’s westslope cutthroat trout
would be significant. Conserving westslope cutthroat trout in the Flathead Subbasin would
secure approximately 45% of the remaining core genetic legacy for the species in Montana. The
South Fork Flathead alone represents about 10% of the westslope cutthroat habitat in Montana
and represents 50% of the remaining large, connected metapopulations. Depending on future use
of the facility, Sekokini Springs has the potential to offset as much as 25% of the approved
cutthroat loss.

1.4  Relationship to Other Plans, Programs and Projects in the Region

Renovation of the Sekokini Springs facility is a component of BPA project 199101903, which
addresses fishery losses caused by the construction and operation of Hungry Horse Dam in the
Flathead Basin. This project implements habitat restoration, fish passage improvement, off-site
mitigation and monitoring pertaining to Hungry Horse Mitigation and includes enhancement and
restoration at numerous tributaries in the basin. Projects under the Hungry Horse Mitigation
Plan are coordinated to accomplish overall goals of the Flathead Subbasin Plan, adopted as part
of the NPCC’s Columbia Basin Fish and Wildlife Program. Objectives are designed to
complement or co-sponsor work of associated projects and address specific problems limiting
native fish stocks, including WCT, in the Flathead Basin. Mitigation projects by MFWP and
CSKT have parallel charges and have worked cooperatively on several objectives during recent
years. In association with this effort, BPA project 199101901 included both stream restoration
projects and monitoring of waterbodies within the Flathead Basin to verify responses of native
fish communities, including WCT, to Hungry Horse Dam mitigation measures.

In 1995, USFS and MFWP jointly developed the Fish, Wildlife and Habitat Management
Framework for the Bob Marshall Wilderness Complex and in 1997 added the Fish and Wildlife
Decisions Supplement (USFS & MFWP 1997). This framework provides guidelines for fish and
wildlife management and conservation programs in the wilderness. Among the specific issues
identified in the document are: management of threatened, endangered and sensitive species, fish
stocking, and chemical treatment to control exotic fish, and fish spawn taking.

In 1999, eight state and federal agencies developed and signed the Memorandum of
Understanding and Conservation Agreement for Westslope Cutthroat Trout in Montana
(Conservation Agreement, MFWP 1999a), which provided a framework for cutthroat
conservation strategies in Montana. Primary among the conservation objectives is that:

...all genetically pure populations are to be provided the protection necessary
to ensure their long-term persisience. ..

In 1999 MFWP launched comprehensive plan to conserve westslope cutthroat in the South Fork
Flathead by removing exotic trout from lakes that were genetically contaminating downstream
populations and risked hybridizing with pure populations throughout the South Fork drainage.
MFWP published the “South Fork Flathead Watershed Westslope Cutthroat Trout Conservation



Program” (Grisak 2003). From 1999-present, MEFWP, BPA and USFS have been developing a
plan and EIS to implement this project (EIS 2005). The EIS discusses methods by which 21
lakes will be chemically treated to eliminate non-native trout and introgressed WCT from
historical WCT habitat. Progeny of within-drainage WCT populations produced at the proposed
Sekokini Springs facility would be outplanted into several of these lakes, in addition to several
streams, upon confirmation that the lakes are devoid of non-native trout or introgressed WCT.
Two issues that complicate completely removing all fish from the outflow streams. First, the
rugged terrain makes access to some outflow streams difficult. Secondly, bull trout (ESA listed
threatened) reside in the lower portions of many of the outflow streams. Fish toxins must be
neutralized before entering habitat occupied by bull trout during fish removal projects. For these
reasons, MFWP can only remove as many exotic trout as possible and rely on genetically pure
fish stocked in the headwater lakes to re-populate downstream systems.

The Flathead River Native Trout Project is. currently using radio-telemetry to identify seasonal
location and movements of lake trout (Salvelinis namavcysh), bull trout, and WCT in the
drainage. Personnel are building on the previous database to produce a biological layer to
overlay on the physical framework of the Instream Incremental Flow Methodology (IFIM) study.
Physical aspects of the IFIM project were directly contracted by BPA (project 199502500). This
project evaluates the effects of flow fluctuations from the HHD on fish habitat, predator prey
interactions, sediment deposition and fish migrations. Coordination with biological sampling is
essential to complete the river model. Concurrent with population monitoring in the Flathead
River tributaries, personnel are evaluating RBT and cutthroat trout interactions. Since 1999,
MFWP has initiated graduate projects in cooperation with the University of Montana to examine
interactions between RBT and cutthroat trout (genetic introgression, overlap in timing and
location of spawning, etc.). The results of these studies indicate that hybridization between RBT
and WCT is progressing upstream in tributaries within the Flathead River system and will be
utilized in identifying appropriate recipient streams from Sekokini Springs. (Hitt 2002, Boyer
2006).

Integrated Rule Curves (IRCs) developed for the Flathead subbasin have influenced flood control
and power operations at Hungry Horse Dam. IRCs are used as a tool to balance the requirements
of hydropower generation and flood control with the needs of resident and anadromous fish.

MFWP often benefits from the StreamNet project 3874700 Geographic Information Services
(GIS) Unit. This GIS support group integrates Geographic Positioning System (GPS) locations
and provides layers for land ownership, land use, species distribution, etc. that assist in creating
detailed watershed maps. These maps are essential in planning projects and have allowed
detailed analysis of the Flathead System and native trout species.

Because CSKT manages the south half of Flathead Lake and tribal lands encompass the lower
Flathead Drainage, MFWP and the USFWS cooperate on several inter-jurisdictional projects
with the tribe. These include all monitoring, Subbasin Planning, and management activities
involving Flathead T.ake and certain tributary streams. Dayton Creek restoration is one ongoing
project that has been collaboratively designed with CSKT and several other groups. In the




preliminary watershed assessment, MEWP completed basinwide fish distribution and abundance
surveys, installed thermographs, completed maps using MFWP's GIS support system, and made
some of the initial landowner contacts.

Hungry Horse mitigation incorporates cost-share agreements and collaborative relations with
other agencies. For example, the US Bureau of Reclamation’s (BoR) Technical Assistance
Program provided engincering support for the design of Sekokini Springs, the Hay Creek and
Crossover Wetlands projects. MFWP also collaborated with the USFS on culvert improvements
on HHR tributaries, the Griffin Creek fencing project, and the chemical rehabilitation of Lion
Lake. In the Emery Creek restoration project, MEFWP teamed with the Flathead National Forest,
Trout Unlimited, the National Fish & Wildlife Foundation and Flathead Common Ground (a
consensus building group made up of environmental, timber management, multiple-use, and
agency representatives). Fish passage and stream restoration on Paola Creek was a cooperative
project with the USFS and the National Fish & Wildlife Foundation. Other groups that have
routinely cooperated on projects include local conservation districts, Montana Conservation
Corps, Montana Department of Natural Resources and Conservation, and the U of M Flathead
Biological Station. The Flathead Bioloegical Station has collected useful -water quality,
invertebrate, and other ecological data throughout the Flathead Lake and River system. MFWP
has funded student and faculty research through the University of Montana and Montana State
University.

1.5 | How to Use the Master Plan

The NPCC has specific requirements for the contents of a Master Plan (Table 1-3). Specifically,
the NPCC requires discussion regarding the program goals and objectives, expected benefits,
impacts, alternatives, historical information and other information deemed necessary for program
proponents and reviewers to make decisions.

Table 1-3. Requirements for NPCC Master Plans

In accordance with Section 7.4B of the Fish and Wildlife Program (NWPPC 1994) this Master Plan addresses:
sproject goals;

*measurable and time-limited objectives;

»factors limiting production of the target species;

sexpected project benefits (e.g.. gene conservation, preservation of biological diversity; fishery enhancement, and/or
new information);

salternatives for resolving the resource problem;

srationale for the proposed project:

show the proposed production project will maintain or sustain increases in production;

sthe historical and current status of anadromous and resident fish in the subbasing

ethe current (and planned) management of anadromous and resident fish in the subbasin;

sconsistency of proposed project with Council policies, National Marine Fisheries Service recovery plans, other
fishery management plans, watershed plans and activities;

=potential impact of other recovery activities on project outcome;

sproduction objectives, methods and strategies;

sbrood stock selection and acquisition strategies;

srationale for the number and life-history stage of the fish to be stocked, particularly as they relate to the carrying
capacity of the target stream and potential impact on other species;




sproduction profiles and release strategies;

*production policies and procedures;

«production management structure and process;

srelated harvest plans;

sconstraints and uncertainties, including genetic and ecological risk assessments and cumulative impacts;
*monitoring and evaluation plans, including a genetics monitoring program;

sconceptual design of the proposed production and monitoring facilities, including an assessment of the availability
and utility of existing facilities; '

=cost estimates for various components, such as fish culture, facility design and construction, M&E, and O&M.
sthe ISRP requested a Jong-term RM&E plan as part of this Master Plan.

1.6  Where to Find More Information

e U.S. Department of Agriculture (USDA) Forest Service Special-Use Permit for Sekokini
Springs Facility issued to the Montana Fish, Wildlife and Parks (Appendix A)

s  Memorandum of Unéer%tandmg and Conservation Agreement for We%tslope Cutthroat Trout
(Oncorhynchus clarki lewisi) in Montana (MFWP 1999)

o Draft Flathead Subbasin Summary (CSKT and MFWP 2001) and Flathead Subbasin Plan
(CSKT and MFWP 2004)

e Water Temperature and Temperature Units, Sekokini Springs Natural Fish-Rearing Project -
Progress Report: July 23, 1997 — March 31, 1998 (Appendix C)

o Montana Fish, Wildlife & Parks Hatchery and Genetic Management Plan — Resident Fish
Edition for the Sekokini Springs Natural Fish Rearing Facility (Appendix J)

e Fisheries Mitigation Plan for Losses Attributable to the Construction and Operation of
Hungry Horse Dam (MFWP and CSKT 1991)

e Hungry Horse Dam Fisheries Implementation Plan (MFWP and CSKT 1993}

e Hungry Horse Dam fisheries mitigation 1992-93 biennial report (MFWP et al. 1994)

e 1993-94, 1995, and 1996 kokanee stocking and monitoring reports (Deleray et al. 1995,
Hansen et al. 1996, Carty et al. 1997)

¢ Hungry Horse Mitigation: aquatic modeling of the selective withdrawal system at Hungry
Horse Dam, Montana (Marotz et al. 1994)

e Model development to establish integrated operational rule curves for Hungry Horse and
Libby Reservoirs, Montana (Marotz et al. 1996)

e Fish passage and habitat improvement in the upper Flathead Basin (Knotek et al. 1997)

e Fish and habitat monitoring in the upper Flathead Basin (Deleray et al. 1999),

¢ Secasonal distribution and movements of native and non-native fishes in the upper Flathead
River system (Muhlfeld et al. 2000)

e Status Review for Westslope Cutthroat Trout in the United States (USFWS 1999)

e South Fork Flathead Watershed Westslope Cutthroat Trout Conservation Program (Grisak
2003)

e Hybridization Between Westslope Cutthroat Trout (Oncorhynchus clarki lewisi) and
Rainbow Trout (0. mykiss): Distribution and Limiting Factors (Hitt 2002)




Mitigation for the construction and operation of Libby Dam: Annual Report 2000 (Hoffman
et al. 2002). :

Determination of Fishery Losses in the Flathead System Resulting From the Construction of
Hungry Horse Dam (Zubik and Fraley 1986)

Genetic Conservation of the Westslope Cutthroat Trout in the Upper Missouri River
Drainage (Leary et al. 1998)

Information from these and other pertinent documents is summarized in the Master Plan.

1.7  Organization of the Chapters

This Master Plan contains the information necessary for the NPCC, program proponents and
others to make informed decisions regarding the proposed Sekokini Springs Natural Rearing
Facility program.

Chapter 2 describes the need for the program

Chapter 3 describes the proposed alternative and alternatives considered

Chapter 4 contains a description of the current and planned production procedures and
policies for the program :

Chapter 5 contains life history and other techmcal information for Flathead River westslope
cutthroat trout :

Chapter 6 describes the factors limiting natural production of Flathead River westslope
cutthroat trout

Chapter 7 contains the risk management plan -

Chapter 8 contains the long-term research, monitoring and evaluation plan

Chapter 9 contains the references used to prepare this document

Chapter 10 contains a list of acronyms and a glossary

Appendices provide technical support documents for the proposed program
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Chapter 2. Need for the Project and Consistency with Existing Plans and
Agreements |

21 | Need for Action

Principal tributaries of the mainstern Flathead River are the North Fork Flathead, Middle Fork
Flathead, South Fork Flathead, Stillwater, Whitefish, and Swan Rivers (Figure 1). Hungry Horse
Dam was completed in 1952 on the South Fork Flathead River 5.3 miles (8.5 km) above the
confluence with the mainstem of the river and is operated for flood control and power
production. Seventy-seven miles (124 km) of high quality, low gradient spawning and rearing
habitat were lost due to inundation when Hungry Horse Reservoir filled (Zubik and Fraley
1986). The dam eliminated access to about 42 percent of the traditional spawning grounds in the
South Fork for westslope cutthroat and bull trout. Reservoir fluctuations and unnatural dam
discharges further eliminated wetland habitat and left reservoir and river shorelines barren of
riparian vegetation.

In total, habitat degradation and fish passage barriers have eliminated nearly 60 percent of the
habitat once available to native westslope cutthroat and bull trout in the Flathead watershed
upstream of Flathead Lake (Fraley et al. 1989). The HHMP goal is to partially mitigate these
habitat losses by protecting remaining habitat, and by restoring and reconnecting damaged
habitats. In certain areas, there is a need to reestablish pure populations of WCT in the restored

habitat.

As part of the Hungry Horse Dam mitigation program, the Sekokini Springs Natural Rearing
Facility was designed as a multiphase project to promote the conservation of native, genetically
pure WCT and to preclude potential listing under the ESA. The goal of the project is to preserve
the genetic integrity and wild behavioral traits of WCT from the Flathead Subbasin and to aid in
the restoration of WCT in their historic range within the Flathead Subbasin. Sekokini Springs
offers an isolated water source to hold wild trout for inspection, prior to use in restoration
activities with in the Flathead Drainage. Genetically pure WCT from donor populations within
the Flathead Watershed will be reared to maturity in created natura) rearing habitat at the site to
preserve behavioral traits and provide gametes for creating and releasing F1 (first generation)
progeny in selected waters where the species has been impacted or extirpated. The site will also
conserve remnant populations that are threatened by nonnative species or environmental damage.
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Flathead River
Subbasin

Figure 1.

Location of the Flathead River Subbasin and Major Tributaries
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2.1.1 Status of Westslope Cutthroat Trout in Montana

In Montana WCT populations occupy a small percentage of their historic range (MFWP and
CSKT 2000; Liknes and Graham 1988; Shepard et al. 2003) primarily due to hybridization and
competition with introduced salmonids (Allendorf and Leary 1988). The species has been listed
as a Fish Species of Special Concern in Montana and a sensitive species by Region I of the
USFS. WCT are designated as a category S2 Species of Special Concern in Montana, meaning
that the species is imperiled because of rarity or because of other factors demonstrably making it
very vulnerable to extinction throughout its range.

In 1997, WCT was petitioned for listing under the ESA. In 1998, the USFWS determined that
listing was not warranted at the time of petitioning. In response to an October 2000 lawsuit filed
by petitioners claiming the USFWS was arbitrary and capricious in its “not warranted for listing”
decision, on March 31, 2002, a federal court ordered that the USFWS must re-evaluate its “not
warranted” finding within 12 months, with specific consideration of the threat posed by
hybridization (Grisak 2003). The re-evaluation of whether or not to list the WCT was published
August 7, 2003 (FR 68 46989-47009). The reconsidered findings included a new status review
for the species (Shepard et al. 2003) and that concluded the WCT is actually more abundant in its
historic range than indicated in the 1999 status review. Genetically non-hybridized WCT
currently occupy 9 percent of their historic range in Montana (Shepard et al. 2003). Therefore,
the USFWS determined, again, that the WCT is not warranted for listing at this time,

Genetic testing performed on WCT in different basins within Montana included numerous
samples from the Missouri River and Columbia basins. The University of Montana Genetics lab
analyzed 177 samples, which demonstrated that the species is genetically diverse throughout its
entire range. Testing revealed little genetic variation between WCT from the Missouri and
Columbia basins. Leary et al. (1998) found that most (64.95 %) of the total amount of genetic
variation was attributed to genetic differences among fish within samples, 33.8 % to differences
among samples within basins, and only 1.3 % to genetic differences between samples from the
Columbia and Missouri River basins. Dunning and Knudsen (2004) assessed the genetic
relationships among westslope cutthroat trout in the upper Flathead River system and found that
samples from the South Fork were significantly differentiated from those of the North and
Middle Forks. Geneticists concluded that, from a conservation perspective, each stream

population is unique.

The discrete nature of freshwater habitats may lower genetic variability within populations of
fish and increase allele frequency divergence among drainages (Avise and Smith 1977;
Gyllensten 1985). In addition, Rieman and Clayton (1997) have suggested that complex life
histories and high levels of genetic divergence between drainages may be the evolutionary result
of periodic disturbances such as drought and fire. Therefore, the degree of population
subdivision is likely to have conservation implications for species (Leary et al. 1993; Knudsen et
al. 2002; Spruell et al. 2003).
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The distribution of genetic variation within a species is a function of the opposing forces of gene
flow and genetic drift. Populations exchanging a greater number of migrants will have higher
intrapopulation genetic diversity and reduced differentiation between populations (Allendorf and
Phelps 1981). Leary et al. (1988) examined samples from across the range of O. c. lewisi and
found one-third of the total amount of genetic variation detected at 32 protein loci to be
attributable to differences among populations (Fsr = 0.33). Similarly, Taylor et al. (2003)
examined 8 microsatellite loci in 36 O. ¢. lewisi populations in southeastern British Columbia
and found extensive population subdivision (Fyy= 0.32). This pattern of population subdivision
in WCT is consistent even at relatively small spatial scales. For example, Boyer (2006) found
significant allele frequency divergence among 14 nonhybridized WCT populations in the North
Fork Flathead River (Fst= 0.08) and Dunning and Knudsen (2004) reported similar results in 13
populations from the Middle and South Forks of the Flathead River (Fgr= 0.14). These results
demonstrate limited gene flow among populations and suggest that O. ¢. lewisi likely possess
local adaptations at small spatial scales.

In summary, surveys of genetic variation within and among populations of ‘0. ¢. lewisi indicate
that any one population will not represent the range of allelic diversity contained within the
evolutionary lineage of this taxon. Furthermore, highly divergent populations, or populations
fixed at some loci for rare alleles, likely possess local adaptations necessary for long-term
persistence (Allendorf and Leary 1988; Leary et al. 1995). These findings have important
implications for future reintroduction efforts and management of O. c¢. lewisi at the landscape
scale. Conservation of this species will, therefore, require the persistence of many populations
throughout its geographic range in order to retain genetic diversity in O. ¢. lewisi (Allendorf and
Leary 1988).

L.ocal Adaptation

Local adaptation is a well-documented phenomenon and is important for long-term persistence
and evolution of species (Servidio 2004; Broggi et al. 2005; Reginos and Cunningham 2005).
Two conditions are necessary for the evolution of local adaptations: reproductive isolation (or
low levels of gene flow) and variation in selection pressures (Wright 1951). Gene flow imto a
population can disrupt the effects of natural selection, thereby imposing a limit on local
adaptation (Lenormand 2002). However, low amounts of gene flow are necessary to counteract
the deleterious effects of inbreeding while still allowing for adaptive divergence among
populations (Mills and Allendorf 1996).

Gene flow occurs at low levels among populations of WCT as evidenced by significant allele
frequency divergence among spatially proximate populations and the presence of geographically
rare alleles found at high frequency within local populations (Allendorf and Leary 1988).
Additionally, WCT exhibit various life histories and inhabit dynamic environments that likely
impose differing selection pressures on local populations. These conditions provide ample
opportunity for the evolution of local adaptation in WCT.
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Hybridization may disrupt local adaptations through intrinsic and extrinsic outbreeding
depression. Intrinsic outbreeding depression results from genetic or chromosomal
incompatibilities between the two hybridizing taxa and leads to the disruption of coadapted gene
complexes. For example, epistatic interactions occur when the genotype at one locus controls
the phenotypic expression of genotypes at other loci. Introgression of foreign alleles would be
expected to disrupt these coadapted gene complexes resulting in reduced hybrid fitness
(Dobzhansky 1970; Shields 1982). Evidence for intrinsic outbreeding depression has been
demonstrated experimentally in crosses between RBT and WCT where hybrid fry exhibit
reduced growth and survival (Leary et al. 1995). Similarly, Leberg (1993) demonstrated that
offspring produced from mating genetically divergent stocks of mosquitofish (Gambusia
holbrooki) had reduced growth rate and size compared to control groups.

Alternatively, reduced fitness may result from interactions with environmental factors (i.e.,
extrinsic outbreeding depression). Local adaptation is well documented in many plant and
animal species and can be disrupted by hybridization, whereby locally adapted gene complexes
are lost due to recombination (Templeton 1986). For example, Philipp and Whitt (1991) found
that hybrids between northern largemouth bass (Micropterus salmoides salmoides) and Florida
largemouth bass (M. s. floridanus) had reduced survival and growth when raised in Illinois ponds
resulting from reduced tolerance to cold water temperatures. Additionally, Goldberg et al. (2005)
documented decreased disease resistance in outbred strains of M. salmoides.

In general, interspecific hybridization between WCT and introduced RBT and YCT is of greater
concern than intraspecific hybridization between divergent populations of WCT. Nevertheless,
widespread translocations of WCT derived from a common broodstock (M012 or otherwise) can
significantly alter the genetic structure of indigenous recipient populations. The greater the level
of local adaptation, the more difficult it will be to replace a local population with transplants
from non-local populations. From a conservation genetics perspective, the best strategy to
minimize the negative effects of outbreeding depression and preserve locally adapted WCT
populations is to transplant individuals directly descended from within the drainage of transfer.

Nonnative species or environmental damage in some locations threatens remnant populations of
genetically pure WCT, creating a need to conserve the genelic integrity and diversity of the
species. Hybridization poses an especially difficult set of issues in conservation biology and,
currently, there is no formal policy for dealing with hybrids under the Endangered Species Act.
A recent decision by the U. S. Fish and Wildlife Service (USFWS 2003) includes hybrids as
WCT in the unit considered for listing. More specifically, populations with the arbitrary amount
of 20% or less admixture from RBT or YCT and individuals with the morphological
characteristics of WCT are to be considered WCT. These decisions are based on the assumption
that “natural populations conforming morphologically to the scientific taxonomic description of
WCT are presumed to express the behavioral, ecological, and life-history characteristics of
WCT” (USFWS 2003). Furthermore, headwater populations of WCT are presumed to be secure
from future introgression. Both the documented increase in hybridization in the Upper Flathead
River in the Jast 20 years (Hitt et al. 2003) and the high rate of straying from hybridized
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populations is in sharp contrast to the dispersal behavior of WCT and indicates that remaining
WCT populations are not secure from future introgression (Boyer 2006). Thus, current policy
fails to preserve WCT by protecting sources of future introgression (Allendorf et al. 2004;
Allendorf et al. 2005; Boyer 2006).

MFWP determined the current distribution of native WCT, nonnative fish species and known
populations of genetically introgressed (hybrid) cutthroat trout (Dunning and Knudsen 2004,
Leary 2002; Rumsey and Cavigli 2000; Sage 1993).

2.1.2 Status of Westslope Cutthroat Trout in the South Fork Flathead River

The distinct population structure of westslope cutthroat trout in the South Fork Flathead River
has been mapped (Figures 2 and 3). The South Fork Flathead River upstream of Hungry Horse
dam represents approximately hall of the remaining interconnected habitat containing core
populations in Montana and is considered a stronghold for nonhybridized WCT. This drainage
contains a nearly native fish assemblage, with the exception of 21 mountain lakes in eight
tributary drainages that were stocked prior to 1950 and now contain nonnative rainbow trout or
genetically introgressed populations with nonnative rainbow and Yellowstone cutthroat trout.
Handkerchief Lake supports a popular fishery for a transplanted, self-sustaining population of
arctic grayling. Hybridization is expanding downstream from headwater lakes in the South Fork
Flathead River drainage (Grisak 2003; EIS 2005).

Lake rehabilitation has been initiated as one way to remove this threat to pure native stocks.
Although the State’s captive brood stock is available to reestablish WCT in many areas, sources
of genetically pure WCT from various wild donor populations within the Flathead Subbasin are
desired to replace certain genetically distinct populations. Geneticists agreed, however, that if
site-specific stocks were not available, stocking pure WCT from the Flathead Subbasin would
have a better influence on downstream populations than would occur if non-native fish or
hybrids are allowed to expand over time.

In February 2005, MFWP fisheries convened a focus group with personnel from the U of M
genetic lab to discuss cutthroat genetics and restoring populations.  The team agreed that,
because no geographical pattern exists in the genetic samples, each stream represents a unique
population. Even stocks from a nearby stream or closely associated on a genetic dendrogram
cannot be considered an appropriate “within-drainage” stock. The most conservative genetic
conservation approach, therefore, would be to use donor populations directly from the stream
where a new population is being restored. However, these genetic differences have not been
related to any local adaptations, growth or ability to survive. All of the identified stocks persist
in diverse lentic and lotic habitat conditions, and wide range of stream orders and gradiemts.
Also, all 21 headwater lakes in the South Fork Flathead that were proposed for treatment to
remove nonnative fish had been previously stocked (“swamped”) with Montana’s captive
broodstock (M012) westslope cutthroat trout in an attempt to overwhelm nonnative stocks.
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Montana’s M012 WCT stock was mainly founded using donor populations from the South Fork
Flathead River, and a few donor populations from the Clark Fork River. This generic brood
stock was developed for use in waters where we cannot recover stocks using fish from the same
stream. The westslope cutthroat trout breeding plan calls for infusing wild genes from donor
populations each decade to increase genetic diversity. MO012s are currently the only source of
westslope cutthroat trout that has a Jong history of sampling for genetic purity and fish
pathogens.  Geneticists, state biologists and hatchery managers agreed that the risk of
outbreeding depression presented by the MOI2 stock is far less harmful to native populations
than the existing populations of hybrids or nonnatives that are escaping downstream from
headwater lakes or expanding upstream. Regardless, the long-term goal is to maintain the
maximum genetic diversity and to avoid homogenizing the unique populations in the South Fork
due to genetic outbreeding as populations are restored :

Figure 2. Current distribution of hybrid trout (red) and genetically pure westslope cutthroat trout
(green) in lakes and tributaries flowing into Hungry Horse Reservoir, Montana.
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Figure 3. Current distribution of hybrid trout (red) and genetically pure westslope cutthroat trout
(green) in the South Fork Flathead River headwaters.

Given the large number of waters in the Flathead Subbasin, MEFWP does not have the hatchery
facilities or funding required for developing within-drainage stocks in all locations. The team
agreed that the M012 brood are genetically compatible in many locations, but not all. Genetic
samples were analyzed to determine which populations were distinct from the MO12 brood.
Leary (2002) concluded: “Since substantial genetic differences exist between the MOI2 fish and
the westslope cutthroat trout populations in Big Salmon Lake, Gordon Creek, and Danaher
Creek, and the supposed middle Wheeler Creck population, continued introduction of M012 fish
into these drainages genetically does not represent the best conservation approach. This
practice could potentially result in significant genetic changes in the downstream populations.
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Whether or not these changes will negatively affect the viability of the downstream populations is
unknown, but the possibility that they may negatively impact viability exists. Thus, from a
genetics perspective a less risky conservation strategy would be 1o use westslope cutthroat trout
either collected directly, or descended from those collected directly, from each of these
drainages as the source of fish for introductions within each respective drainage”.

The Youngs Creek drainage is also genetically distinct, but contains two lakes (Devine and
Marshall Lakes) that were previously stocked with M012s. Because Pyramid Lake can be
accessed by trail in less than a day’s hike and may need to be stocked repeatedly after treatment
to maintain the recreational fishery, many members of the Technical Committee thought that
MO12s might be the most economical source for future plants. However, biologists have not
compiled scientific evidence to support the contention that the Pyramid Lake needs to be stocked
repeatedly, and the current population may be self-sustaining at the current harvest level. TFor
this reason, a portion of the team thought that MFWP should develop a donor source from
Youngs Creck to plant Pyramid Lake. Local stocks from the streams below the lakes could also
be developed to supplement the existing M012s in Devine and Marshall Lakes.

Big Salmon Creek contains rainbow trout (from Necklace l.akes) that are escaping into Big
Salmon Lake. Most agreed it would be prudent to treat this rainbow source as soon as possible
to reduce the risk of further hybridization. MFWP does not currently have a within-drainage
source to restore populations in the Big Salmon headwaters and plans to reesiablish the lake
populations using M012 cutthroat. In 2006, HHM plans to assess the genetic composition of fish
populations in the drainage to identify potential donor sources. If Sekokini Springs can be
renovated to a develop within-drainage stock, it may be possible to defer the treatment of
headwater lakes until within-drainage stocks are available.

The team agreed that chemical treatment of lakes in the Gordon Creek drainage (George, Lick
and Koessler lakes) could be delayed until MFWP can produce a within-drainage source from
Gordon Creek to reestablish the lake populations and preserve the unique genetic stock
throughout the drainage. Sekokini Springs would be used to replicate pure westslope cutthroat
trout from Gordon Creek over the next decade.

The need to thoroughly screen prospective donor populations for genetic purity and fish
pathogens emphasizes the importance of developing experimental facilities like Sekokini
Springs. The Sekokini Springs facility would allow managers to develop up to four within-
drainage stocks for restoring westslope cutthroat trout in the Flathead Subbasin. We
acknowledge that Sekokini Springs does not have the capacity to rear individual genetic stocks
indefinitely. Once the recipient waters have recovered, the stock would be replaced with fish for
another restoration project. Limited resources will require that basin-wide recovery actions use a
mixture of strategies, including stocking MO12 cutthroat and direct translocation of live fish

where appropriate.
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2.1.3 WCT status in the North and Middle Forks of the Flathead River drainage

Nonhybridized populations of WCT exist in the headwaters of the North and Middle Forks of the
Flathead River (Hitt et al. 2003; Muhlfeld et al. 2004; Boyer 2006). These river systems contain
resident, fluvial, and adfluvial WCT life history forms (Muhlfeld et al. 2004). Genetic
inventories revealed that hybridized/introgressed populations in headwater lakes are threatening
pure WCT populations (Figures 4 and 5).

The introduction of nonnative RBT and, to a lesser extent, YCT has resulted in widespread
hybridization in the upper Flathead River drainage (Hitt et al. 2003; Boyer 2006). Unintentional
introductions of RBT from the formerly privately owned Sekokini Springs Trout Farm likely
occurred downstream of the North Fork and Middle Fork confluence. Consequently, sources of
hybridization in these drainages primarily exist at lower elevations, resulting in an upstream
vector of RBT invasion (Hitt et al. 2003; Boyer 2006). The spread of hybridization results from
exceedingly high rates of straying from hybrids (Boyer 2006) and is not effectively limited by
environmental factors such as stream temperature and gradient (Hitt et al. 2003). These results
indicate that hybridization is a progressive upstream threat and, in the absence of physical
barriers to dispersal, remaining populations of WCT are not secure from future introgression
(Boyer 2006). : I

2,1.5 Biodiversity and Productivity

As part of the Flathead Subbasin Planning process, fisheries and land management authorities
assessed the quality of habitat throughout the watershed. The group used the Quality Habitat
Assessment model (QHA) and data on the historic and current distribution of WCT and genetic
purity. WCT have declined within their historic range in the Flathead River and its tributaries
due to habitat degradation, barriers to fish migrations and negative interactions with nonnative
fish species. Remaining populations of genetically pure WCT tend to occur in areas that are cold,
nutrient poor, and isolated from nonnative fish species by natural or man-caused barriers.

From a conservation perspective, the scope of the invasive species issue is of considerable scale.
Introduced fishes have impacted nearly every major watershed in the United States (Courtenay et
al. 1984) and the rate of introductions has increased dramatically in the last 50 years (Fuller et al.
1999). Once established, the introduced taxa are often impossible to remove from the
environment and may become invasive, causing unpredicted effects on native biota.

Hybridization can be a significant consequence of species introductions where nonindigenous
species hybridize with rare or endangered species, threatening their persistence (Rhymer and
Simberloff 1996). The genomic extinction of rare taxa is often a direct result of human-caused
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introduction of exotic species into novel environments (Allendorf et al. 2001). In North
America, species introductions were found to be a factor in 68 percent of fish extinctions;
hybridization, resulting from introduced species, was linked to 38 percent of extinctions
(reviewed in Miller et al. 1989). |

2.1.5 Residents of Montana Harvest Needs

In addition to the need for preservation of natural resources, including rivers and native species,
sport fishing is vital to Montana’s economy. Results from the 2001 National Survey of Fishing,
Hunting, and Wildlife-Associated Recreation indicate that anglers, 16 years old and older spent
over $292 million on fishing expenses in Montana during 2001 (U.S. Department of Interior et
al. 2003). Based on 1997 angling estimates, the recreational fishery is worth $4.65 million in
direct expenditures to the local economy. (MFWP and CSKT 2000). Nonresident anglers made
over two-thirds of those expenditures. That spending, in turn, resulted in a total economic
impact of an estimated $300 million, providing an estimated 5,800 Montana residents with jobs.
Additionally these revenues provide necessary funds for educational programs that encourage an
understanding of aquatic riparian ecosystems for all citizens (MFWP brochure). Although
Montana’s current angling policy for wild WCT is one of catch and release, anglers continue to
fish for this species, contributing to the fishery-related economy in the form of equipment sales
and rentals, fish licenses, etc.

In addition to economic and educational values that fisheries provide for Montana residents,
fishing and hunting are part of the lifestyle of residents and are cultural activities that need to be

preserved.
2.1.6 The Confederated Salish and Kootenai Tribe's Need

The southermn half of Flathead Lake lies within the Flathead Reservation of the CSKT, a
sovereign nation, composed of members from the Salish, Pend d’Oreille, Kalispel and Kootenai
Indians. Native fish have been historically significant to the survival of the native people in the
Flathead Nation, and are an integral part of their spiritual and cultural lives.

Although CSKT harvest would likely benefit from increased WCT production, the facility is
outside of CSKT reservation borders and the Tribe would not participate in facility management.
The CSKT is a collaborator on the Hungry Horse Mitigation Plan, and has been consulted during

the initial planning of this project.
2.1.6.1 Fish to Fulfill Treaty Rights
The Hellgate Treaty guaranteed the Tribes the "exclusive right of taking fish in all streams

running through or bordering” the Reservation. Several court decisions have affirmed the Tribes'
jurisdiction over fisheries management in the portion of Flathead Lake that lies within

Reservation boundaries.
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2.2 Existing Plans, Agreements and Best Available Science
2.2.1 Goals and Objectives for the Hungry Horse Mitigation Program

The goal of the HHMP is to mitigate fisheries losses atiributable to the construction and
operation of Hungry Horse Dam. Council approved fisheries losses include 65,000 juvenile
WCT annually, to be restored using a combination of habitat restoration, dam operation changes,
harvest management and experimental hatchery techniques.

2.2.2 Consistency with Conservation Agreement for WCT

The goal for this project, the restoration of WCT in historic ranges of the Flathead River
Subbasin using genetically pure indigenous stocks, is consistent with the Westslope Cutthroat
Trout Conservation Agreement [1999, Memorandum of Understanding (MOU)], which states the
following: :
The management goal for westslope cutthroat trout in Montana is to ensure the long-
term, self-sustaining persistence of the subspecies within each of the five major river
drainages they historically inhabited in Montana (Clark Fork, Kootenai, Flathead, upper
Missouri, and Saskatchewan), and to maintain the genetic diversity and life history
strategies represented by the remaining local populations.

A primary objective of the MOU is to protect all genetically pure (100 percent of tested
individuals, through genetic analysis, show no evidence of hybridization or introgression with
other species or subspecies) WCT populations to ensure the long-term persistence of the species
within their native range. Within the Flathead River Subbasin, the native range of WCT consists
of at least two geographically separate interconnected metapopulations, each occupying at least
50 miles (80.5 km) of connected habitat (MFWP 1999). The goal of the MOU is to ensure that
population aggregates persist, with at least one of the local populations remaining viable for a
period of more than 10 years (2-3 generations of fish). Once a population becomes viable,
monitoring at a frequency of at least once every 10 years must be done to document its
persistence.  According to the Conservation Agreement, each tributary that supports WCT,
regardless of length, is considered a population.

2.2.3 Consistency with Landscape Approach to Artificial Production

The Sekokini Springs facility will focus on rearing WCT in an environment that incorporates
elements of the natural environment and that attempts to maintain wild behavioral traits while
preserving the genetic integrity of various populations throughout the Flathead Subbasin.
Several components of the facility reflect the theoretical concepts presented in a recent
publication by Williams et al. (2003) entitled “Integrating artificial production with salmonid life
history, genetic, and ecosystem diversity: a landscape perspective.” The paper presents ways of
managing artificial production activities from an ecosystem approach, integrating the needs of
the target species during and after release from the production facility. The Sekokini facility is
in line with the Landscape Approach (LA)in thatits design and rearing environment is
consistent with the surrounding ecosystem and its attributes. For example, rearing units have
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been designed as ponds, with natural substrate and cover in the littoral zone that mimics the
natural environment. The site has stream environments upstream and downstream of the rearing
ponds that will be restored to conditions in local reference streams. In addition, natural feed will
be used to supplement diets, overhanging vegetation will mimic riparian shading habitat, and
artesian spring sources provide an annual thermal regime that is similar to WCT streams in
nature. These methods will attempt to minimize domestication, producing fish that are as
genetically and ecologically similar to wild WCT as possible.

In line with recommendations of the LA, the Sekokini Springs natural rearing facility is not a
traditional broodstock production facility in which fish are mass-produced, and the success of the
facility will not be measured on the number of fish that are released.  Only limited numbers of
fish will be reared at the facility, each lot representing a unique genetic strain from wild donor
populations throughout the Flathead Subbasin. Once fish (or eyed eggs) are stocked, in numbers
not surpassing the natural carrying capacity of streams that are targeted for WCT recovery,
MFWP intends to menitor the success of these stockings based upon the reproductive success of
outplanted juveniles using microelemental signatures in scales and otoliths (Wells et al 2003;
Muhifeld et al 2005) or DNA microsatellite techniques (Boyer 2006). Detailed information on
this research is presented in the RM&E plan (Chapter 8). ‘

The Sekokini Springs facility will operate congruously with WCT restoration actions undertaken
by the HHMP and fish populations replicated at the facility will be released into habitat
historically occupied by WCT. These habitats include areas recovered through habitat and
passage improvements or through the eradication of non-native species. Facility managers and
the MFWP will continue to perform genetic studies on WCT in Flathead Subbasin streams to
determine the most appropriate locations for recovery and enhancement of 100% pure WCT
populations.
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Chapter 3. Proposed Alternative and Other Alternatives

3.1 Criteria Used to Develop and Screen Alternatives

During initial project development, including the formation of goals and objectives for the WCT
restoration program, co-managers, including members from MFWP, USFWS, and CSKT,
determined that the following criteria are key ingredients to establishing a facility that will meet
the needs of recovery efforts for the WCT:

e Facility must have access to an isolated groundwater source that varies in temperature over
the year (1o allow for fish pathogen-free incubation, rearing and otolith marking)

s Facility must have the option of natural-rearing to produce a parental generation that closely
resembles naturally-reared counterparts; natural rearing includes substrate and cover that
mimics the natural environment, natural thermal exposure and photoperiod, low density
rearing and natural supplemental feed ' _

e Facility must allow for educational opportunities that allow viewing of WCT in a natural
setting

3.2 Alternatives
Three alternatives were considered for meeting the‘prlogra'm needs:

e Use of the Washoe Park Trout Hatchery - State’s MO12 captive broodstock
» Develop the Sekokini Springs site (Proposed Alternative)
e Use direct translocation of wild fish to reestablish new populations

3.2.1 Use of the Washoe Park Trout Hatchery - State’s MO12 Captive Broodstock

A new hatchery building and public education center, consisting of an aquarium with a "living
stream,” has made the Washoe Hatchery (shown in Figures 6 and 7) one of the leading
aquaculture educational facilities in the state. The hatchery has variable water temperatures from
two spring water sources and from two wells with different water temperatares, and has the
capability of mixing the water sources to get a wide range of temperatures. With the exception
of a natural-rearing environment, the Washoe Park Trout Hatchery meets the screening criteria
for the proposed program, although it is located over 200 miles (322 km) from the Flathead
Subbasin. Although natural rearing techniques are not currently utilized at the existing facility, it
is likely that facilities could be modified, if necessary, to meet screening objectives. The facility
currently does not have the capacity to isolate unique genetic strains from specific donor
populations in the Flathead Watershed.

The genetic composition of captive WCT broodstock (MO12) reared at the Washoe Park Trout
Hatchery was established with the first spawn of captive WCT in 1983/84 (Grisak 2003). The
parental stock included 4,600 genetically pure WCT collected from 12 streams in the South Fork
Flathead and 2 tributary streams to the Clark Fork River. On-going genetic testing of the MO12
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stock confirms that it is genetically variable and has no introgression. While genetic diversity is

high, the MO12 stock had not been infused with wild gametes until 2003 and the existing strain
had probably adapted somewhat to the hatchery environment.

e

Figure 6. Washoe Park Trout Hatcherwlylltﬁhoto‘ sou Www.blgack.com).

Leary et al (1998) suggest that MOI2 broodstock could be used to supplement populations
throughout the state if wild gametes are introduced into the broodstock. Wild trout cannot be
transported to this facility by state policy, so gametes or milt are the preferred options for
infusion of new genetic material (M. Sweeney, MFWP, personal communication, March 4,
2003). In 2003, MFWP used Sekokini Springs as an isolation facility (separate water source) to
collect milt from wild males in Quintonkon and Deep Creeks (South Fork Flathead River) for
infusion into the Montana captive broodstock (MO12) held at Washoe Park Trout Hatchery.
Although these source populations have a history of pathogen-free status through disease testing,
all male fish were sacrificed for additional disease testing after milt was collected. This milt
collection strategy occurred again in 2004 and will be continued intermittently throughout the
life of the Sekokini Springs project, when co-managers determine there is a need for additional
infusion of wild genes into the state’s captive broodstock.

Although geneticists have designated the MO12 broodstock as suitable for use in WCT
restoration throughout the state of Montana, especially in waters previously planted with MO12s,
geneticists also recognize the value of replicating genetically distinct WCT populations to
preserve diversity across the historic range (B. Marotz, MFWP, personal communication, March
5, 2003).  As identified in the Conservation Agreement (MFWP 1999) each tributary that
supports WCT regardless of length constitutes a population, and all genetically pure populations
are to be protected. Since our long-term goal is to retain as many unique genetic stocks as
possible, researchers must continue to develop within-drainage donor populations. Exclusive use
of the MO12 stock will not achieve this objective.
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Figure 7. Westslope cutthroat trout in natural habitat at Washoe Park Trout
' Hatchery (photo source: www.bigstack.com).

3.2.2 Use Sekokini Springs site (Proposed Alternative)

The Sekokini Springs facility will be used to establish varying sources of genetic material to
restore populations with different genetic characteristics than the MO12 stock. Donor fish and F1
juveniles will be reared to avoid domestication using a variety of techniques including: native
substrate, floating cover, submerged structures, and natural feed suppiementation. Sekokini
Springs would allow researchers to carefully screen potential donor populations and replicate
sufficient numbers to restore genetically compatible stocks in selected waters. The intent is to
produce fish that are as similar to their wild counterparts as possible. The Sekokini Springs
facility will be innovative by incorporating natural rearing emvironments and, to the extent
possible, natural prey items, to maintain wild traits and enhance WCT populations by rearing
multiple unique genetic populations over time.

3.2.3 Direct transiocations

Direct translocation of fish from donor populations represents an important strategy for restoring
westslope cutthroat trout populations where feasible. Restoration of wesislope cutthroat trout is
time sensitive because available donor populations are threatened by habitat loss or negative
interactions with nonnative fish species. Direct translocation can be accomplished far sooner
than could be achieved by renovating Sekokini Springs, which has been in the planning stage for
cight years. The primary differences between direct translocations and experimental culture are
1) the number of fish available for restoring populations in new waters, 2) the duration of fish
planting operations required to reestablish the new population and 3) the level of assurance that
fish to be planted are genetically pure and free of pathogens.



Direct translocation may provide a sufficient quantity of fish to reestablish a stream population,
or given enough years, to repopulate a rehabilitated lake. If however, a chemical treatment of a
lake was not 100% successful in removing nonnative fish or hybrids (say 95% successful), the
original population could rebound unless the water is treated a second time, or the population is
immediately restored using pure cutthroat trout. Failure to detect fish after lakes are poisoned
does not prove that no fish survived. Therefore, our strategy for reestablishing populations in
treated lakes is to rapidly reestablish the population with pure westslope cutthroat trout to
dominate any remaining hybrids (Grisak 2003; EIS 2005). MFWP plans to stock MO12
westslope cutthroat trout to restore populations where appropriate or use replicated populations
from wild donor sources. Artificial production techniques at Sekokini Springs would benefit
cutthroat restoration by providing sufficient numbers of up to four within-drainage stocks to
reestablish pure populations after nonnative fish species or hybrids are eliminated.

The potential for harming the donor population must be considered when removing wild fish for
direct translocation or experimental culture. - The number of fish available for removal is
therefore limited. Sekokini Springs provides a unique opportunity to replicate a specific donor
stock by collecting limited numbers of gametes or juveniles over several years and raising them
to maturity in a controlled environment for spawning. Outdoor rearing in naturalized habitat at
the facility was designed to maintain wild behavioral traits when donor fish are reared to
maturity. A larger number of F1 progeny can be obtained, with less risk to wild donor
populations, for restoring populations within the original drainage.

Holding donor fish in PVC tubes or live boxes in their original location while they are certified
genetically pure and free of pathogens may be possible in easily accessible locations. However.
this technique would be extremely difficult to apply in remote locations such as the Flathead
River headwaters, where access is limited to primitive transportation methods (hiking, livestock
etc.). MFWP has determined that it would be more practical to collect fish and hold them m an
isolation facility such as Sekokini Springs for critical examination.

In Montana, live fish cannot be transported to government hatcheries and may only be held in
experimental facilities. Sekokini Springs would be an experimental facility in western Montana
for this purpose, providing a controlled environment to isolate wild fish considered for
transiocation while they examined for genetic purity and fish pathogens. It is extremely
important that fisheries managers do not inadvertently move hybridized individuals to recipient
waters.

3.3 Proposed Alternative

The proposed alternative will modify the existing hatchery facilities at the Sekokini Springs site
for use as a WCT experimental rearing and isolation facility. This Master Plan proposes to
restore habitat at Sekokini Springs by replacing abandoned ponds, culverts and many erosion
channels with a single thread stream channel, rearing ponds and wetlands. This restored natural
habitat would be used to rear westslope cutthroat trout to maintain wild behavioral traits.
Modification of the existing facilities will make it possible to meet the goals of this project,
including assisting with the conservation of WCT. The program goal for the Sekokini Springs
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Natural Rearing Facility is to provide genetically. pure WCT following the within-drainage
approach for stocking of restored or newly reconnected habitats. Anticipated production
numbers for the Sekokini Springs program are presented in Table 3-1. To assess the potential for
the Sekokini Springs facility to successfully rear WCT, experimental trials were conducted with
the MO12 stock of WCT in 1997-1999 and 2001. The result of experimental rearing of WCT
has successfully demonstrated, over several seasons, that the water sources at Sekokini Springs
are suitable for an experimental rearing program.

Table 3-1.Anticipated Production of Westslope Cutthroat Trout at Sekokini Springs by Life-
stage. '

_ s Uriteria fer - Number
Number of juveniles to collect per population . - up to 1,000
Juvenile survival to spawn 67%
Fish health sampling - 60
Number of juveniles surviving to spawn : 630
Ratio of males to females : 1:1
Number of females ‘ 315
% spawn at age 3 : 37% 115
% spawn at age 4 : R 59% 185
9 spawn at age 5 . . 63% 200
Fecundity per female
age 3 500 57,500
age 4 ' 1,000 185,000
age S 1,200 240,000
Number of green eggs produced - 482,500
Green to eved egg survival 63%
Total eyed egg production per population 313,625
Eyed egg distribution by Stocking Program
RSI's 25% 78,406
Artificial Redds 20% 62,725
Smolt Release 550, 172.494
Number of eyed eggs surviving to fry
RSPs 60% 47,044
Artificial Redds 10% 6,273
Smolt or Imprint fingerling release program 75% 129,371
Number of fry surviving to 4 inch smolt for 85% 109,965
release
Assumptions: Production for each population will occur over 3 years assuming fish will mature between
age 3 and 5. Fecundity based on MO12 for age 3 and 4 (Sweeney 2003 pers. comm.), age 5 estimated.
Ratio males to females based on MO12 (Sweeney 2003 pers. comm..). Age at maturity estimated based
on combination of MO1?2 cobservations and wild population information (Gresswell 1988). Survival to
spawn based on MO12 (Sweeney 2003 pers. comm.). Egg, fry and smolt survival based on MOI2
(Sweeney 2003 pers. comm.).
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The Sekokini Springs site was chosen for the native species recovery program because the site

offers a unique combination of spring water sources that are free of fish pathogens, land area for
developing natural habitat for onsite restoration work, areas for incorporation of educational
components, and existing infrastructure. Sekokini Springs can provide an isolation facility
(separate effluent management) to hold wild fish until they can be tested for fish pathogens and
genetic purity. The site contains four artesian springs of two distinct water temperatures that
afford the opportunity for rearing native trout under varying water temperature regimes and for
otolith marking.

Initially, one genetic strain of pure WCT will be collected, reared and spawned for reintroduction
to habitats that are currently being restored and rehabilitated to remove non-native brook trout
(Haskill Creek Project).

3.3.1 Sekokini Springs Site Investigations and Conceptual Design
Site Chara;ﬁ'téristics

The Sekokini Springs site is located in Flathead County about 10 miles (16.1 km) northeast of
Columbia Falls, Montana (T. 31 N., R. 19 W, Sec. 17, Hungry Horse, Montana Quadrangle).
The site is located on 10.446 acres of USFS managed land in the northern part of Flathead
County between Bad Rock Canyon just east of Columbia Falls and the town of West Glacier.
Access to the site is from the west by the North Fork and Blankenship Roads and from the east
by State Highway 2 and Blankenship Road (Figure 8). State Highway 2 is the primary route to
Glacier National Park with upwards of 1 million people per year traveling through the area to the
park. An easement allows accessthrough an adjacent landowner’s property for approximately
0.1 miles (0.15 km), and then enters the project property managed by the USFS.

This site has been extensively modified by past land use practices and private trout farm
operations for over 40 years, as supported by a Department of Agriculture water right held for
the site dated February 14, 1955. The previous owner constructed the existing system of ponds,
outlet structures, piping and linear ditches to support trout farm operations. Existing site
improvements consist of nine excavated earthen ponds, two sediment ponds, a hatchery building
and associated infrastructure. Several of the existing ponds are presently drained, while others
maintain a relatively stable water surface elevation controlled by wooden outlet structures.

Land Ownership

A Special-Use Permit has been issued to the MFWP for the purpose of “maintaining and
operating a fish hatchery with the necessary approved buildings: including the residence
contained within the hatchery building, water transmission lines, and internal road system.” This
permit will expire on December 31, 2007. MFWP has a recorded easement for the access road
across the private property dated April 22, 1998 (Appendix A). The site included in the special
use permit does not have frontage on the Flathead River. The current permit excludes the strip of
land between the river and the site acreage. This permit will be revised to include the site usages
as proposed in this Master Plan.
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River Designation

The Flathead River corridor is designated as a wild and scenic river under the 1968 federal Wild
and Scenic Rivers Act. There are three levels of protection for rivers under the law. Rivers or
sections of river may be designated as wild, scenic, or recreational areas. This particular reach of
the river is protected as a recreational river corridor, which affords protection but still allows for
site improvements to be made as long as there is minimal visual impact. An informal meeting
was held with the USFS on the site and there were no objections voiced concerning visual
impacts.

Groundwater Supply and Current Use Pattern

Four natural springs occur on the subject property. Springs 1, 2 and 3 are located near the
existing hatchery building and the fourth spring is located in the northwest corner of the site
(Figure 9A & 9B). Geologic studies conducted in support of the proposed project indicate that
the general trend of both surface and groundwater flows appears to be from the kettle lakes
(glacially formed, deep, spring fed lake) located northeast of the site at elevations 3,265 to 3,256
feet (ft), towards the Flathead River located along the southwest side of the subject property at
3,100 ft in elevation. The on-site springs daylight at an approximate elevation of 3,200 ft.
Springs 1, 2 and 3 have been capped using pre-cast concrete collector boxes with valves and
overflow pipes. Springs 1-3 have been captured into spring boxes, and plumbing from the
springs to the hatchery building has been installed. A naturally eroded bypass channel carries the
remainder of flows to the settling pond and then through pipes to erosion channels that lead to
the Flathead River. Spring 4 will be utilized to feed the constructed creek reach (Profile 2) from a
point where the stream channel heads down gradient to the river (Figure 9A).

The combined flows from springs 1-3 vary seasonally between 0.75 and approximately 6 cubic ft
per second (cfs). Water flow for the proposed facilities from springs 2 and 3 are estimated at 4
cfs. Estimated flow from spring 4 ranges from .25 to 2.0 c¢fs. Once the facility is operational,
flows from the springs will be routinely monitored.

Water quality samples taken on November 1, 2001, showed that all measured parameters are
below levels known to be harmful to fish (Appendix B).

Water temperatures for the four springs that flow onto the site were measured between July 23,
1997 and March 31, 1998 (Appendix C). Springs 2, 3 and 4 showed seasonal fluctuation, with
high temperatures in July/August and declining throughout the sampling period (Figure 10).
Springs 1 and 4 demonstrated less seasonal fluctuation in temperature than springs 2 and 3,
which follow an annual temperature regime similar to surface waters.  Spring 1 was the most
stable with only a 3 degree (F) fluctuation recorded. Spring 1 did show a warming trend from
July into January that did not occur in the other spring sources (Figure 10).
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Sekokini Spring Water Temperatures
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Figure 10. Sekokini Springs Maximum and Minimum Mean Daily Water Temperature Data by
Month - taken between July 23, 1997 and March 31, 1998.

Water rights at Sekokini Springs are held by the Department of Agriculture, dated February 14,
1955.

Topographic and Geological Considerations

Glacial features such as moraine ridges, kettle lakes, and pothole topography are located
northeast and upslope from the site. The site occurs at the southern end of a primarily flat,
elongated river terrace about three-quarters of a mile long and one-half mile wide and is located
approximately 80 to 100 ft above the present river level. The topography of the site consists of
a series of river terraces (benches) that have been cut into older glacial debris. Slope angles
range from 25 to 50 degrees. Generally the slopes are stable.

The geologic units exposed at the site consist of a thin veneer of forest soil covering a shallow
thickness of alluvium overlying a great thickness of glacial debris. The soil is composed of silty
fines, fine sand, and organic matter. The alluvium is composed of an unconsolidated,
heterogeneous mixture of hard subrounded to rounded sand, gravel, and cobbles deposited by the
river. The alluvium was derived in part from reworked glacial debris and in places may be up to
50 ft thick (Johns 1963). The glacial debris is composed of a heterogeneous mixture to crudely
layered clay to silty, bouldery glacial tili and thinly bedded, fine-grained lacustrine deposits. The
thickness of the glacial debris could be several hundred feet at the site.
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A BOR geologist conducted general site-specific géologic studies during the summer of 1999
and a short report was issued to MFWP and others. That report indicated general acceptability of
the site for the proposed work and is attached in Appendix D. An additional geotechnical
investigation on use of the site and evaluation of the global stability of the site and subsurface
conditions in the vicinity of the planned structures was prepared by NTL Engineering and
Geoscience (2003) and is attached in Appendix E. The NTL report suggested the use of
impermeable liners in ponds and stream channels to prevent surface water infiltration that could
increase saturation and downslope movement.

Vegetation

The subject property is situated at an elevation of approximately 3,200 ft. Habitat types found on
the site include upland coniferous. forest, forest openings, forested wetland and
riparian/floodplain areas. A majority of the site has been previously disturbed by hatchery
construction and maintenance activities. Disturbed areas have been colonized by many non-
native, weedy species. '

USFS botanists have conducted four separate site surveys to determine the potential extent of
threatened, endangered and sensitive plant species. Site surveys were conducted on June 8,
1994, September 15, 1999, June 22, 2000 and July 10, 2002 (Waggy and Mantas 2002a; 2002b).
No sensitive plant species were observed in areas proposed for project activities. However, three
sensitive species, mountain moonwort (Botrychium montanum), poor sedge (Carex paupercula)
and kidney-leaved violet (Viola renifolia), are known to occur within five miles of the subject
property. Waggy and Mantas (2002a) noted that construction of the Sekokini Springs facility
“may impact individuals and habitat but will not likely contribute to a trend towards federal
listing or cause a loss of viability to the population or species” regarding poor sedge and kidney-
leaved violet. Determination of proposed action impacts to moonwort (Botrychium) species
may require additional surveys due to the difficulty in surveying for this species group and the
uncertainty of their habitat requirements (Waggy and Mantas 2002a). In addition to the sensitive
plant surveys, a subsequent biological assessment was prepared for two federally-threatened
plant species, water howellia (Howellia aquatilis) and Spalding’s catchfly (Silene spaldingii).
The USFES determined in their biological assessment that these species and their required habitat
types are not present in the project area and that the proposed project would have no effect on the
listed plant species or potential habitats (Waggy and Mantas 2002b).

A detailed noxious weed management plan was prepared by the USFS, with assistance from
MFWP. Noxious weeds were present in large numbers in previously disturbed areas around the
ponds and buildings. A noxious weed control program is being implemented according to the
Flathead County Weed District in compliance with provisions of the USFS special use permit.

Wetland Characterization

Wetlands are unique ecological systems that are transitional between terrestrial and aquatic
environments. Wetlands are defined as those areas that are inundated or saturated by surface or
ground water at a frequency and duration sufficient to support, and that under normal
circumstances do support, a prevalence of vegetation typically adapted for life in saturated soil
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conditions. Jurisdictional wetlands are subject to Section 404 of the Clean Water Act as
administered by the U.S. Army Corps of Engineers,

Preliminary wetland determinations were made using vegetation, hydrology, and soils conditions
observable at the time of the site visit (November 5% and 6™, 2002). Formal wetland delineation
was not performed as part of the investigation. Previous site alterations with regard to utilization
of spring flows and associated pond construction have resulted in the formation of wetland
conditions throughout much of the site. All of the existing ponds and channels are characterized
by wetland plant communities, although in some of the ponds hydrophytic (wetland) plant
species are limited to the perimeter of the pond.

An additional wetland was noted in the central portion of the site, in an area that was relatively
undisturbed by trout farm operations. This forested wetland is located between the proposed
rearing ponds and the existing, high gradient overflow channel located just west of the hatchery
building. Pools of standing water and saturated soils were noted within this area during the site
investigation. This area is considered to have a higher potential for sensitive plant species than
much of the rest of the site (Waggy and Mantas 2002a).- The project was designed to minimize
the amount of wetland impacts and potential impacts to sensitive plant species in this forested
wetland. '

Threatened and Endangered Species

The Sekokini Springs site is used at certain times by grizzly bears which are listed under the
ESA. Bald eagles, currently listed as threatened under the ESA, also frequent the site. No ESA
listed fish species occur at the site. A survey for ESA-listed plant species occurred in the
summer of 2002 (Waggy and Mantas 2002b). Results of this survey indicate that no ESA-listed
species or required habitat types are present in the project area and that the proposed project
would have no effect on the listed plant species or potential habitats in the vicinity of the project.

3.3.2 Evaluation of Existing Facility

The existing facility consists of a pre-engineered metal building containing incubation and
rearing units, nine natural earth trout ponds, and two sediment ponds. Several structures,
including living quarters, one open-sided wood storage shed and four cement fish tanks were
removed. The pond system has not been fully utilized in recent vears. Several of the existing
ponds are drained and terrestrial vegetation has become established in the area. Some ponds
have partially filled with sediment and most pond structures have crude outlets using dam boards
for water level control. All of these structures are in poor condition or have failed. The sediment
ponds are fitted with concrete outlet controls that have screened culverts leading to erosion
channels draining toward the Flathead River.

The existing steel building was built in 1979 and is 42 ft wide by 60 ft long with 16-foot walls
and a concrete floor. Forty feet of the building is used for rearing fish and the remainder,
formerly a living area, is being converted to office and storage space. The hatchery area has a
12-foot by 12-foot fiberglass overhead door and one standard steel door for walk through access.
The building has been restored with new metal siding and roof, and the interior walls are
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insulated. This area has not been fully wired or plumbed. Outside of the main buildings, on each |

side of the overhead door, are two metal sheds with concrete floors attached to the main
structure. Both sheds are 10 ft by 15 fi with a ceiling height of about 10 ft. The shed on the
northeast corner is accessed from the main building and was used as an incubation room. The
shed on the southeast corner is accessed by a steel walk through door on the outside and-is used

for storage.

The state hatchery division has donated fourteen fiberglass tanks and associated plumbing to
replace the original four cement fish tanks that were pre-fabricated septic tanks with outlets on
the bottom for drainage. The lanks were plumbed to allow mixing of the flow from spring
sources I, 2 and 3, so that water temperatures can be varied inside the hatchery building.

Upgrades of the existing facility are not complete. Additional improvements to electrical wiring
and communications systems (phone and computer) must be made to accommodate the proposed

WCT program.
333 Cohceptua] Design

The proposed alternative will modify existing structures and construct new facilities and rearing
habitat for a conservation-based production program for genetically pure mainstem Flathead
River WCT (Figure 9A and 9B). A number of site elements have been identified as “Future
Development”, these mainly include the stream-channel improvements that will create habitat
within the water conveyance channels (Figure 9A&B highlighted in green). Two portions of the
trail system and viewing windows are also included as “Future Development”. Some of the
proposed site improvements may be completed through separate efforts and funding. These
“future” elements of the site development were selected as they are considered not essential to
establishing fish rearing on-site, but are a component of the educational facilities that are
necessary to meet the objectives of this project.

The proposed alternative will require:

¢ Construction of new incubation facilities in the existing hatchery building

e Modification and conversion of two existing earthen ponds into four doneor fish and juvenile
rearing ponds

e Construction of a concrete pad near the rearing ponds for a spawning area

e Construction of educational trails, and associated interpretive signage, that are compliant
with the Americans with Disabilities Act (ADA)

e Construction of a trap/fish barrier at the outfall stream reach to prevent fish from escaping
into the Flathead River or entering the facility from the river (approved by USFS - Wild and
Scenic River designation, requiring Special Use Permit modification)

e Construction of an education facility, parking area and USFS approved vault privy

e Construction of a new duplex for personnel, including a drinking water supply well and
septic field, sited per input from USFS

e Upgrade electrical service to site, if necessary

e Installation of a pre-fabricated storage facility

e Addition of a new shed roof extension
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» Constructiop of a water control structure on an existing drained pond to restore wetland
conditions

* Installation of a false attraction weir within the kettle for each brood pond to aid in collecting
mature fish for spawning

Future Development components:

* Construction of an overlook on the lower stream at an oxbow bend

* Creatjon of two viewing structures, one on an upper stream riffle pool section and another at
the two level viewing gallery

¢ Construction of a wetland area access path and viewing platform

e Construction of a natural-type stream habitat, beginning near the existing hatchery building
and ending at the Flathead River; the alignment will minimize site disturbance and the stream
bed will be lined with an impermeable material, as necessary, to prevent seepage

Facility Components
Spring Collectors and Associated Piping

The three spring collectors installed in April 2001 consist of 4-foot diameter precast concrete
sections similar to sewage manholes. The average height of the structures is about 6 ft. They
have a 4-inch thick concrete lid with a steel manhole cover and ring for access and cleanout. The
spring water is collected through a series of 3/4 inch holes in the side of the structure. There are
a total of about 80 holes to collect the spring flow. The outflow leaves through two pipes. The
first is located about 18 inches off the floor and is 6-inches in diameter. The 6-inch diameter
pipe supplies flow to the hatchery building and will be used intermittently. The second outlet is
located about 4 ft off the floor of the structure and is 8-inches in diameter. This pipe is only
about 15 ft in length on average and delivers all flow not required by the hatchery back to the
existing channel created by the original spring.

The piping runs from three enclosed spring collectors 1o the hatchery building. All pipes are 6-
inch diameter and buried at a depth of 4 ft to allow winter operations. The piping goes under the
foundation of the building and comes up through the floor near the northeast comer of the
building.

No aeration or degassing of the spring water is likely necessary based on the successful
demonstration of rearing WCT at the Sekokini Spring site. Dissolved oxygen (DO) levels will be
monitored to insure that natural aeration is occurring on-site.

Residence, Office Space, and Maintenance Buildings

A duplex residence is proposed for hatchery personnel. The duplex will be accessed from an
existing road and positioned to overlook the hatchery building. The location was selected for
security at the site and visual distance from the river corridor. The residence will be sided with
rustic earth tones with asphalt shingles to blend with the natural surroundings. The home will be
heated with propane and constructed to incorporate passive solar technology. A domestic well is
proposed to serve potable water to the residence and the hatchery building. The well may also be
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piped to a spigot at the educational facility to provide a source of potable water. The placement
of the septic system will be located at a sufficient distance from surface and ground waters.

Office space is available within the existing hatchery building. Up to four separate offices may
be included at the site. The total number will depend on the extent and type of work going on in
the hatchery building throughout the year. The hatchery building will include a bathroom. Septic
service for the hatchery building will be via a lift station to the septic tank and leach field
installed for the residence. A wet lab may be included if it is needed for research activities.

Maintenance and storage facilities will be required at the site. Current plans call for some
storage at the hatchery building, potentially a prefabricated storage shed, and additional limited
storage under one of the gazebos. All storage areas will be designed for bear-proof food storage.
The maintenance portion of the building will likely be a pole type structure for storage of
vehicles, lawn mowers, and bulky spare parts.

Incubation Facilities

Standard incubation trays that allow for egg lot segregation will be utilized. Eggs from up to four
females may be held in one tray. These trays will be supplied by a combination of water from
Springs 1 — 3, depending upon the temperature desired for incubation. Spring 1, the coldest
spring with an average temperature around 43° F (6.1°C), will be used for otolith marking to aid
in the identification of individuals for program Monitoring and Evaluation (M&E) activities, and
to blend with springs 2 and 3 which are warmer. Eggs will be treated with formalin to prevent
fungal infections. Discharge of incubation water will be piped out of the incubation room, and
discharged subsurface. This procedure should effectively disinfect the incubation effluent and
preclude the introduction of fish pathogens to surface water sources.

Indoor Rearing

Indoor rearing facilities will need to meet a number of requirements. Since wild fish will be
brought on station to obtain gametes for the MO12 broodstock, or to replicate donor populations,
an isolation area is needed to contain wild fish until disease testing is completed. Wild fish must
remain physically separated form other fish held at the site, in a separate water source. The
hatchery building will be divided and fitted with rearing tanks and discharge piping to an
external percolation gallery. The remainder of the indoor rearing area will be utilized to hold
mature fish for spawning or to rear F1 progeny prior to stocking.

Fourteen fiberglass tanks (2 x 14 feet) are available in the hatchery building. These are plumbed
to allow mixing of the flow from spring sources 1, 2 and 3, so that water temperatures can be
varied during rearing. These tanks will be utilized for fry rearing.

The circular tanks will be installed in the isolation area and in the “rearing” area of the hatchery
building. Isolation tanks will be utilized to hold wild WCT that are collected from donor
populations each year while they are inspected for fish pathogens and genetic purity, prior to
translocation or to collect wild gametes. The effluent from these tanks being utilized in the
isolation area will be discharged subsurface away from the created stream system and ponds to
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avoid any potential contamination of the other rearing areas. Indoor rearing tanks will be used to
rear wild trout that have passed inspection and F1 progeny prior to outplanting.

Donor Fish Conditioning Ponds and Juvenile Rearing Pond

Four ponds are proposed for the Sekokini Springs facility. These ponds would be used to rear
fish that have passed inspection in the isolation facility, to maturity for spawn collection. Each
pond would contain different collection-year groups of the same genetic stock, or up to four
separate genetic stocks.

The water supply for the rearing ponds would be provided from springs 1-3. Spring 4, the
coldest of the springs, surfaces adjacent to the lower bench and flows southwest could be used to
regulate summer water temperatures if needed. When Spring 4 is not needed to supplement
ponds, flow will be directed to the lower stream reach. The flow available from the upper three
springs averages about 3.0 cfs but varies seasonally by + or - 50 percent. It might be necessary
at times to use up to 80 percent of the water from the upper springs to adequately supply the
conditioning/rearing ponds. ‘ - x

Water supply for the ponds will be routed from the created stream channel (Profile 1) to a
screened diversion structure. The diversion structure will prevent upstream or downstream
movement of fish. FEach pond will be fed independently through a piping array from the
diversion structure. This water supply distribution will ensure that fish pathogen transmission
will not occur between ponds from the water supply. The distribution system will also allow
controlling the water supply to individual ponds when some are not being used at full capacity,
or are off-line for cleaning or maintenance.

Ponds may be irregularly shaped and will have variable side slopes (3:1 and 4:1), or configured
with some or all near vertical sides (helps to limit predation) created through the use of
"ecology" blocks, possibly graded with a benched area to provide a variety of depths, mimicking
natural environments. A concrete channel may be installed to run through the middle of the
ponds to allow for more effective cleaning. Simulating a natural environment will encourage the
development of “wild” behavioral traits similar to their naturally-reared counterparts. The goal
of utilizing semi-natural rearing is to produce healthy natural-type donor fish, and juveniles that
are as similar to wild fish as possible.

One component of semi-natural rearing is the use of natural substrate, consisting of gravels, rock
or cobble that match the color of the substrate of streams to which the fish will be released. The
Sekokini Springs facility will use rearing ponds that are lined with an impermeable layer, and
substrate that mimics that of natal streams. The use of natural or artificial woody debris, floating
and submerged logs and large rocks for cover will be incorporated. A portion of the pond,
roughly 25%, will be deeper and devoid of obstacles. When it is required that fish be removed
from the ponds, the water level will be drawn down forcing the fish into the deeper area where
the lack of in-water structures will allow them to be netted or otherwise captured. Predation
netting may be installed over the ponds if losses to aerial predators are excessive. In addition,
other methods may be necessary to prevent predation by small mammals, such as river otters.
Electric fencing may become necessary if otters become a problem.



Because grizzly bears frequent the area, all food storage must be in sealed “bear-proof”
containers.

Natural Feed Cultivation Pond

Commercial fish feed will likely be used for primary feeding, but it is desired to introduce other
natural foods to simulate natural foraging behavior and provide natural nutritional sources. To
provide supplemental feeding of fish with macroinvertebrates, an on-site food cultivation pond is
proposed. Insects and macroinvertebrates can be seined and placed into ponds for natural food
supplementation.

On-site Donor Fish Collection

Upon maturation, likely at ages 3-5, donor WCT will be ready for spawning. Migratory behavior
will be stimylated by the use of a false attraction weir at the kettle for each pond (Figure 11).
This weir will act to simulate a current and attract fish to a trap structure within the kettle.
Kettles may also provide another method of collection. The water level in the ponds can be
drawn down and fish collected in the kettle for sorting. Mature fish will be moved from the
kettle to either temporary holding tanks located adjacent to the ponds where they will be held
until spawning. A concrete pad will be constructed adjacent to the fishponds. for use as a
spawning area. A temporary shelter may be placed on the pad during spawning operations.
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Qutfall Trap/Fish Barrier Structure

The trapping/barrier structure will be constructed with a concrete foundation and a structural
steel frame. The trap will be located near the bottom of the proposed type-A channel leading
from the bench to the Flathead River. The structure will be Jocated behind a screen of trees so
that it is not visible from the mainstem Flathead River to comply with the Wild and Scenic River
Act requirements. The primary purpose of this structure is to provide a barrier to prevent the
escape of WCT from Sekokini Springs into the Flathead River and to prevent potential upstream
migration of adults of all species from the river into the facility. It is anticipated that nonnative
rainbow trout and hybrids residing in the Flathead River will be attracted to the outflow from
Sekokini Springs. The outflow channel downstream of the trap will be constructed of large
native cobble substrate unsuitable for spawning.

The primary component of the structure will be a trap box and v-notch weir. The structure will
occupy less than a 20-foot by 20-foot area straddling the constructed stream. The trap box will
be large enough to hold fish safely for about 24 to 48 hours and would be checked regularly by
MFWP personnel.

Stream Channels

Base stream channels will be constructed in Phase 1 of the project. The stream habitat
enhancement features will be created in the “Future Development” phase. The stream channel
design process employed the principles and practices of Rosgen’s “Applied River Morphology,”
(1996). The Rosgen method emphasizes stream classification into eight categories from “A” to
“G” based on channel slope, shape and patterns, with further sub-classifications of “1” to “6”
determined by the size of materials making up the channel substrate. Once classification has
been established, the Rosgen design method requires that the stream channel be compatible with
local terrain and materials. Rosgen designs use naturally occurring sediments, stone, vegetation
and woody debris for channel configuration, stream bank protection, hydraulic control and
habitat creation. The stream channel areas will serve as educational displays with viewing
windows to observe fish and aquatic habitat. These stream displays along with accompanying
signage will educate the public in the importance of WCT and other native aquatic species, the
value of the aquatic environment and the need to maintain various forms of habitat.

The stream channel types chosen for Sekokini Springs are “A and E” type and will occur in one
of four Profiles. A and E stream types were chosen because of locally available materials for
streambed composition (river cobbles and glacial till) and to mimic local streambed composition.
Generally, A-type channels occur in steeper gradients and E-type channels occur in areas of
broad meanders with shallow slopes. Additionally, sections of the stream channels are proposed
to disconnect the rearing facility from the Flathead River to serve as a “no fish zone” where
WCT escapees can be collected, and fish are prevented from entering the facility from the river.

e Profile One will contain A3 and E3 channels up to the control structure near the proposed
donor/juvenile fishponds and the wetland demonstration area. This Profile will provide
habitat for WCT that will function as educational exhibits, showing the species in a more
natural setting. These fish will not be utilized as broodstock.
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e Profile Two will contain A3 channels to the outfall/trap structure.

¢ Profile Three will contain a variety of E-type channels, and a short section of A3 as the
stream channel moves down slope to a lower terrace.

¢ Profile Four will be the designated “no fish zone™ where escapees from the rearing ponds
will be collected. The channel type for Profile 4 will likely be an E-type channel.

The A-type channels on the steeper slopes (4% to 7.9%) will have a slight meandering pattern,
and will have a step-pool configuration, with a pool occupying each step down. In a step-pool
arrangement, pool length is proportional to pool width, based on the steepness of the channel
slope. Each pool will have a weir-like rock structure on the downstream end that will control the
water level in the pool. The rock structures will be placed on geotextile fabric to provide
enhanced stability and to help control flow through the structures. The stream sections with high
gradients' will have resting pools. The resting pools have been designed to be twice the size of
other pools in a section,

The E-type channels on the flatter slopes are typified by broad meanders, typically traversing a
bed width of 15 to 20 ft on slopes from 0.6% to 1.4%. Water will move more slowly through
these sections, and it may be desirable during final design to add fish habitat structures for

diversity and aesthetics.

The substrate type of “3” for all fish bearing stream channels was chosen based on the geology
report, composition of other streams in the area, and economics. The geology report listed river
deposits and glacial till as the predominate materials at Sekokini Springs, so channels would
have a high proportion of cobble sized material to other constituents and would mimic existing
terrain. In the Rosgen method, degraded streams are restored to a state similar to others in the
area. While the Sekokini Springs stream will be newly created, mimicking local streams will
help to create a natural appearance and provide appropriate habitat. Finally, most of the
streambed materials will have to be excavated elsewhere and hauled to the site. Costs from a
local gravel company showed higher rates for sand and small gravels than for cobbles. Profile
Four will be composed of substrate type “6”, a silt/clay dominated area.

A fish trap will be installed on the outflow from the Sekokini facility to prevent fish from
entering or leaving the site. The structure will be placed at the downstream end of Profile 2
approximately 120 ft from the margin of the Flathead River. Downstream of the trap structure
discharge water will flow in a created naturalized outlet stream. Because of the Wild and Scenic
Status and Recreational River Designation, the trap structure will be “hidden” from view and
only native materials will be used to create a natural stream outlet to the river. The channel will
be constructed of river rocks and other local materials and wili be built during low water to a
point at about the normal high water line during August/September. No in-water work is
proposed for the outfall structure. A path 4 to 6 ft wide will be maintained along the constructed
stream to allow foot access to the river confluence. After floods and other weather-related
events, a certain amount of hand maintenance will likely be required at the mouth of the stream.
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Viewing Windows

We propose two fish viewing windows, installed below the waterline, that would serve as
educational tools for observation of WCT in a natural setting (Figures 9A &9B). To increase
viewing opportunities, a plunge pool or some other high quality habitat will be located near the
windows to encourage WCT use of the immediate areas. One window will be located along
Profile One. The other window will be located at the confluence of Profiles Two and Three.
Figure 12 depicts a conceptual plan for the viewing windows.
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Wetlands and Wetland Viewing Platform

Existing ponds located to the west of the rearing/donor fish ponds will be maintained to serve as
wetland demonstration and education areas. Removal of noxious weeds and functional
enhancement will be necessary to rid the ponds of exotic species that have invaded the wetlands’
perimeters. Water levels should be maintained within these areas to assure that wetland plant
species are provided with adequate water for their survival.

A wetland-viewing platform is proposed adjacent to Profile 4 to allow viewing of an extensive
skunk cabbage-dominated wetland and fringe wetlands. The platform would be accessed via a
walkway that spans the fish escape barrier at the “no fish zone.” This platform would serve as an
additional educational component to enhance visitors’ understanding of the local environment
and to better understand the complexity and interaction of terrestrial and aquatic habitats.

To decrease costs associated with this structure, the local Boy Scouts have volunteered to
provide matérials and labor (B. Marotz, MFWP, personal communication, January 24, 2003).

Trails, Public Access and Educational Facilities

Public access is'an important component of the facility and it is expected that nearly all areas of
the site will be available to the public. The “footprint” for the proposed trail system and
interpretive sites is shown in Figures 9A & B. The trails will follow existing access roads and
berms along the constructed stream channels. The paths will be constructed of packed, crushed
gravel or roadmix to allow all weather access. The high slope of most of the site will make
handicapped access to all of the site difficult, however, a large portion of the facility will be
made available to all the public in accordance with ADA and other pertinent regulations
mentioned elsewhere in this Master Plan. The trails will begin at the upper bench area across the
access road from the spring distribution box. The trail will follow the stream channel down
slope to the lower bench where the ponds will be constructed. A viewing window is planned
along this upper stream reach. An alternate trail connecting to an existing road/path will be
constructed downstream of the viewing window. This trail will provide a gentler slope to allow
ADA access to the lower area. A path and viewing platform extending towards the forested
wetland area will also be constructed. Where the stream channel forms an oxbow and begins the
decent down slope to the river another viewing window with two gazebo structures is planned.
This area is anticipated to be a gathering place where interpretive talks can be conducted. These
same trails will also provide maintenance access to the various stream sections. Interpretive
signs and informational materials will be spaced around the site featuring various topics such as
the WCT conservation program, lifecycle of fish, habitat restoration, water comservation,
wetlands, geology, and the characteristics of streams.

Construction of the viewing windows and gazebos will occur in the “Future Development™
phase, following the hatchery building and base stream channel construction. Prior to
construction of the trail systems, specific plans will be made available to the USFS for review
and comment. Designs for trails and handicapped facilities will be done under the supervision of
or reviewed by accessibility specialists at BOR or by others on contract to BPA or MFWP.
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An educational facility will be provided in a new building near the access road. This structure
will face the access road and present an attractive, natural facade of stripped log construction
with a cathedral ceiling. The building will be sized to accommodate approximately 75 people,
with an open-sided design, and will be outfitted with picnic tables. Vault privies will be provided
adjacent to the proposed educational facility. Other infrastructure will include parking, outdoor
lighting around the building, and signage at the site and on the main access roads. All these
improvements will conform to USFS guidelines.

Material Sources

The creation of the stream channel habitat will require a substantial amount of fill material.
Fortunately, some adequate fill material will be generated on site and can be stockpiled in
designated areas for later use or placed directly where required. These materials will be typical of
that used for construction of embankments or roadbeds. The fill material should be free of
organic debris. Top treatment can consist of agricultural loams as well as sands or silts. The
existing sloughs will need to have all deposited sediments and organics removed prior to
placement of fill materials. This organic material can be used to top-treat disturbed areas that
will be stabilized with vegetation. River rock and bedding gravel required for construction of the
streambed above the liner will be purchased from local suppliers.

3.3.4 Probable Opinion of Cost, Construction Schedule and Budgeting

An opinion of probable costs for construction of the facilities is shown in Table 3-2. Some
repairs and remodeling to the hatchery building have already been accomplished by MFWP,

Construction Schedule

The proposed Sekokini Springs Natural Rearing Facility is to be funded and constructed over a
period of 5 years. Modifications to existing structures were completed in 2001 and 2002.
Annual construction efforts are described in Table 3-3. These efforts have been programmed
based upon the priority of need and available funding for MFWP to successfully complete the
mission of the project. The highest priority is to remodel the hatchery building, developing
water conveyance channels and construct the ponds so that fish rearing can be initiated. The
“Future Development” phase to create stream channel habitat and viewing windows will occur as
funding is available. Should funding be accelerated, higher prioritized elements of the project
may be completed sooner than scheduled.
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Table 3-2. Initial Opinion of Probable Construction Costs

Site Wor $60,500
Utilities $15,000
Duplex Residence 1 $288,250
Educational Facility 1 $41,000
Vault Privies 2 $22.000
Hatchery Modifications 1 $50,000
Temperature Control / Mixing Structure 1 $20.000
Base Channel Improvement, Profile "1" $159,451
Additional Channel, Profile "1" Development Budget $92.600
Base Channel Improvement, Profile "2" $58,305
Additional Channel, Profile "2" Development Budget $208,107
Base Channel Improvement, Profile "3" , $40.916
Additional Channel, Profile "3" Development Budget - $49,873
Base Channel Improvement, Profile "4" $4.421
Additional Channel, Profile "4" Development Budget $5,672
Larger Ponds ' $200.000
Smaller Ponds $130,000
Piping $250,000
Total Construction Costs $1,339,843 $356,252
Contingency (25%) $334,961 $89,063
Total Construction with Contingency $1.674.804 $445,315
Design and permitting @ 15% $251,221 $66,797
Construction Management @ 7% $117,236 $31,172
Subtotal Additional Costs $368,457 $97,969
Project Cost Phase 1 $2,043,261
Project Cost Future Development $543,284

Notes:

I - Cost figure provided by Montana Wildlife & Parks Department of Fish

2 - Cost figure provided by US Forest Service
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Chapter 4. Proposed Production Program

4.1 Program Components

The proposed Sekokini Springs facility will incorporate two conservation strategies into the
program. The first component is the collection of juveniles from donor streams for production of
an F1 population to be outplanted into restoration streams and lakes. The second component is
the collection of milt from wild spawners for infusion of genetic material into the state’s existing
WCT captive broodstock (MO12 stock). These components are described below.

Juvenile Donor Stock Collection- Creation of FI Generation from Local Stock Conservation
Strategy :

There are two options for collection of a donor stock at the Sekokini Springs facility. The
preferred option is to collect juvenile WCT from local streams that have been genetically tested
and determined to contain WCT that are 100 percent genetically pure. The donor populations
would also be required to have a history of fish pathogen testing, and a negative record for
pathogens of concern. The alternate option is to collect gametes from wild spawners.

If juvenile collection does not allow for the appropriate number of donor fish required for the
program, the alternative option, collecting gametes from wild spawners, may be considered.
Because the program necessitates collection every year and access issues make gamete collection
difficult, juvenile collection is preferred for the establishment of a within-drainage stock. The
pros and cons of collecting juveniles vs. gametes are listed in Table 4-1.

te Coll i S

Gametes  from
spawning adults

State code prohibits transfer of fish to
hatcheries (gametes only for genetic
infusion}

Adults can be collected throughout
spawning run, increasing genetic diversity

Only available in uppermost reaches
Access issues (snow) during spawning
period

May impact donor population due 10
handling stress and harrassment

May not be efficient collection method
since WCT get ripe at different periods
Longer time frame to obtain F1 generation

Juveniles

May be reared to maturity at Sekokini
Springs and cross fertilized 1o increase
genetic diversity

Sekokini  Springs is an  experimental
facility, not a state hatchery. so wild
juveniles can be imported for rearing
Opportunity o cull a subset of desired
individuals

Access is not an issue since wild juveniles
can be collected all summer

Less impact to domor population from
collection actions

More costly to rear juveniles to maturity
Potential for domestication — won’t affect
genotype, but may affect wild behavioral
traifs.
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Milt Collection - Infusion of New Material into MO12 Stock Conservation Strategy

The Sekokini Springs facility will be used to hold wild male spawners for milt collection for
infusion into the state’s MO12 captive broodstock. The infusion of new genetic material into the
captive broodstock is considered to be an important component of WCT conservation to increase
the genetic diversity of the state’s stock (Leary et al. 1997, 1998; Grisak 2003). Because the
transfer of live fish to hatcheries is prohibited in the state of Montana, milt is the best option for
infusion. Milt is preferred for this activity since it is the easiest to obtain and the collection 1s less
disruptive to wild runs. The collection of gametes is a difficult task, as shown in Table 4-1. This
activity will take place only when genetic infusion is deemed necessary by managers of the
MO12 stock, and not on an annual basis.

Infusion of new genetic material into the MOI12 stock, although part of this Master Plan, is
separate from establishing the within-drainage stocks. The Sekokini Springs facility was utilized
in 2003 to infuse wild gametes into the MO12 broodstock for the first time since the stock was
established in 1983 — 1984

42 Rationale for Choosing Donor Stocks

The recommendations of the WCT Technical Committee would be followed for conservation of
WCT into presently unoccupied historic habitats, or restored habitat. The following is an excerpt
from Leary et al. (1998):

Based on the assessment of genetic variation by Leary et al. (1997}, the WCT Committee
suggests that any genetically pure source of WCT could be used (for restoration), as long as

it is capable of providing at least 50 fish, ideally at least 25 females and 25 males (Allendorf

and Ryman 1987). Since there is presently a relatively high level of uncertainty concerning

which donor sources might be best adapted for any particular environment, we suggest that

either of the following two alternatives are viable and, if tried, their success needs to be
monitored and evaluated:

1) Translocation of fish or gametes from existing populations which are abundant enough io
withstand loss of at least 50 fish...translocated gametes should be incubated at the
restoration site to maximize the potential for local adaptation. Translocation could be
used to replicate a WCT population as a genetic reserve. Translocations would likely
occur from either the nearest population [based on genetic dendrograms of siock
relatedness] or a population inhabiting habitats most similar to the proposed restoration
site.

2) A captive WCT brood could be used for restoration, provided that this captive brood has
an appropriate amount of genetic diversity.

Based on these recommendations, possible donor populations that contain 100% genetically pure
WCT were identified and tested for reportable fish pathogens. Donor fish would be collected
yearly 1o reestablish populations in restored habitats. The donor population will be monitored to
assure that juvenile (or gamete) collection does not impact that population. Our goal is not to
create a captive broodstock, but instead to replicate genetically unique stocks. Juvenile WCT,
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collected as donor fish, would be held until maturity to provide a source of F1 gametes (eyed -
eggs) or fingerlings.

4.3 Donor Fish Collection
The following discussion details collection methods for the program.
4.3.1 Collection Sites and Descriptions

Juvenile Donor Stock Collection- Creation of F1 Generation from Local Stock Conservation
Strategy

Preliminarily, the following streams have been identified as juvenile donor fish collection
locations (Figure 13): :

Haskill Creek
- Gordon Creek

Youngs Creek

Danaher Creek

Haskill Creek - Haskill Creek is a 8 mile (12.9 km) long tributary of Whitefish' River, which
flows from the north into the Flathead River. Both brook trout (Salvelinus fontinalis; BK'T) and
WCT. are considered common residents from river mile 0 to 7.2 (Rkm 0 to Rkm 11.6), with
WCT common throughout the remainder of the tributary. Haskill Creek is classified as moderate
in terms of fisheries resource vahies. Haskill Creek is currently the focus of a WCT recovery
effort to “rescue” a remnant pure population of WCT that has been invaded by BKT (MFISH
2002). Haskill Creek can be accessed by road, so is conveniently used for experiments on of
BKT removal and conservation aquaculture.

Gordon Creek - Gordon Creek, a tributary to the South Fork Flathead River, is approximately
18.7 miles (30.1 km) in length and contains eight tributaries, including Elk, Gabe, Cardinal,
Shaw, George, Doctor, and Lick creeks, as well as an unnamed tributary. Bull trout are abundant
below Rkm 23.5, with incidental occurrence from river mile 14.6 to 16.5 (Rkm 23.5 to 26.6).
Mountain whitefish are common below river mile 5.9 (Rkm 9.5) and rare upstream. Westslope
cutthroat trout are abundant through river mile 14.0 (Rkm 22.5), with WCT x YCT hybnds
present upstream to river mile 16.5 (Rkm 26.6). Through river mile 16.5 (Rkm 26.6), Gordon
Creek was classified as outstanding in terms of fisheries resource value (MFISH 2002). Three
mountain lakes, Koessler, Lick and George contain hybrid trout that are scheduled for removal
during the next 10 years by MFWP under the South Fork Flathead Watershed Westslope
Cutthroat Conservation Project (cite Grisak 2007; FEIS 2006; RODs etc). MFWP is committed
to reestablishing pure WCT in the lakes after nonnative trout are eradicated. Our goal 15 to
replicate donor populations from within the same drainage to populate the lakes. Details are
provided later in this document.

Youngs Creek — Youngs Creek, a tributary to the South Fork Flathead River, is approximately

21.4 miles (34.5 km) in length and contains 14 tributaries. The creek is located m the Bob
Marshall Wilderness area. Bull trout are abundant seasonally in the lower 17.9 miles (28.8 km).
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Mountain whitefish are common in the lower 6.1 miles (9.8 Rkm) and rare in the upstream reach
to mile 14.6 (23.5 Rkm). Westslope cutthroat trout are abundant, year-round residents throughout
the lower 17.7 miles (28.5 km) of the creek. An isolated genetically pure population of
westslope cutthroat trout (designated an A1 donor population) has been located above a barrier in
Youngs Creek. The entire creek is classified as outstanding in fisheries resource value (MFISH
2002). Pyramid Lake in the Youngs Creek drainage contains hybrid trout that are scheduled for
removal by MFWP during the next 10 years. After fish are eradicated from the lake, MFWP is
considering repopulating the lake using within-drainage sources.

Danaher Creek - Danaher Creek, a tributary to the South Fork Flathead River, is approximately
21.1 miles (34 km) in length and contains 12 tributaries. ' The creek is located in the Bob
Marshall Wilderness area. Bull trout and mountain whitefish are common through river mile 8.9
(Rkm 14.3) and rare throughout the upstream length of the creek. Slimy sculpin are also common
in the lower reaches of the creek. Westslope cutthroat trout are abundant, year-round residents
throughout the creek. The entire creek is classified as outstanding in fisheries resource value
(MFISH 2002). The headwaters arise in a large meadow (type E channel) with high densities of
juvenile WCT. : :

In addition to these creeks, other potential donor populations (containing 100 percent genetically
pure WCT populations) are presented in Appendices G-J. Figure 14 depicts streams that are
known to contain genetically pure WCT. For initial program start up, only one stream would be
used for juvenile collection for the first three years. This will ensure that all fish in the rearing
ponds are from the same genetic stock. Upon maturation and spawning of the first set of
collected juveniles, ponds will become available for an additional donor sources.
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Figure 13. Locations of Potential Donor Streams: Haskill, Danaher, Youngs and Gordon Creeks.
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Weststope Cutthroat Trout
Genetic Distribution
Flathead Subbasin, Montana

- Genetically Pure
Hybridized < 10%
~ Hybridized > 10%

Figure 14. Location of Genetically Pure and Hybridized WCT Populations in the Flathead
Subbasin.
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Mili Collection - Infusion of New Material into MOI2 Stock Conservation Strategy

MFWP and co-managers collected milt from wild spawning males found in genetically pure
populations in Deep and Quintonkon Creeks, both tributaries to the South Fork Flathead in 2003
(Figure 15). Wild spawners were collected and spawned in an isolation facility in the hatchery
building at Sekokini Springs. In the future, gametes from female spawners may also be
collected.

Quintonkon Creek - According to the Montana Fisheries Information System (MFISH; 2001),
Quintonkon Creek is a tributary to Sullivan Creek, which then drains into the South Fork
Flathead. Quintonkon Creek is approximately 9.5 miles (15.3 km) in length with three
tributaries: Rock Creek at river mile 2.1 (Rkm 3.4), Posy Creek at river mile 5.0 (Rkm 8.0} and
Red Owl Creek at river mile 5.8 (Rkm 9.3). WCT occupy the entire stretch of the creek. Due to
the presence of WCT and bull trout, the entire stretch of river is considered a NPCC Fisheries
Protected Area with an outstanding fisheries resource value (NWPPC 1994; MFISH 2001).
Within the first 5 river miles (8 Rkm), the WCT population has been characterized as having
both resident and fluvial/adfluvial populations with abundant numbers of individuals. From river
mile 5 to 9.5 (Rkm 8.0 to 15.3), the WCT population is characterized as abundant, with year-
round residents occupying the reach. MFWP collected population data in 1987. This collection
effort determined that the creek’s habitat quality was good and population estimates suggest a
density of 29 individuals per 492 ft (150m). Stream channel data indicate that bank vegetation is
primarily in the form of coniferous trees with fair subsurface cover (MFISH 2001).

During 1983 and 1984, as part of the effort to establish the state’s M012 WCT captive
broodstock, 150 and 365 WCT, respectively, were collected from Quintonkon Creek.

Deep Creek — Deep Creek is a second order tributary of the South Fork Flathead River. It is
approximately 4.8 miles (7.7 km) in length with one tributary, Ruby Creek, located at river mile
2.4 (Rkm 3.8) (MFISH 2002). Data from 1986 (Zubik and Fraley 1986) indicate a WCT density
of 51.1 juveniles per 328 ft (100 m). Portions of Deep Creek salmonid habitat were impacted by
the Hungry Horse Reservoir. It is believed that WCT occupy the entire stretch of the creek.
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4.3.2 Genetic Information
General Information on WCT Genetics

Genetic testing performed on WCT in different basins within Montana included numerous
samples from the Missouri River and Columbia basins. Testing revealed little genetic variation
between WCT from the Missouri and Columbia basins (Leary et al. 1998). Instead, most (64.95
%) of the total amount of genetic variation detected was attributed to genetic differences among
fish within samples, 33.8 % to differences among samples within basins, and only 1.3 % to
genetic differences between sanples from the Columbia and Missouri River basins.

Genetics of Flathead River

Juveniles will be collected from genetically pure WCT populations in headwaters of the North,
Middle and South Forks of the Flathead River, with the exception of Haskill Creek, which 1s a
tributary to the Whitefish River. Identification of non-hybridized populations will be based on
biochemical genetic techniques. Discussion of the individual drainages and genetic composition
of populations within those drainages follows discussion of the North, Middle and South Forks

of the Flathead River.
North Fork Watershed

The North Fork Flathead River watershed encompasses 609,280 acres (243,742 hectares), of
which 47.1% is USFS land, 44.6% is National Park Service (NPS) land, 3.1% is owned by the
state of Montana, and 5.2% is either private or owned by other public entities (USFWS 1999). In
the watershed, stocks of genetically pure WCT occupy 67.4 miles (108.4 km),. within 27 stream
reaches. Stocks that are 99.9 to 90.0% pure occupy 69.2 miles (111.4 km); stocks that are <90%
pure occupy 37.5 miles (60.3 km); and stocks in the remaining 311+ miles (500+ km) of stream
reaches remain untested for genetic composition (USFWS 1999; Shepard et al. 2003). Within the
watershed, Marmell et al. (1987) identified the following lakes and associated tributaries as
genetically pure: Akokala, Cerulean, Quartz, Lower Quartz, Middle Quartz, and Trout. These
findings have been confirmed by recent genetic analyses, with the exception of Trout and
Cerulean creeks, which have not been recently tested. In addition to these streams, recent data
indicate that Bowman Creek, Canyon Creek, Dead Horse Creek, Depuy Creek, Huntsberger
iake, Moran Creek, Nasukoin Creek, Red Meadow Lake, Tepee Creek and Yakinikak Creek
also have populations that are genetically pure. Additionally, portions of the following
waterbodies are genetically pure: Big, Coal, Colts, Cyclone, Hay, Kletomus, Logging, McGinnis,
Moose, and Skookoleel creeks (MFWP unpublished data, 2003; Appendix F).

Among the total 444 miles (714.5 km) of stream occupied by WCT stocks, 266 miles (428.1 km)
of stream have stocks that are considered abundant; stocks in the remaining 178 miles (286.5
km) of stream are considered rare. Of the total linear amount of stream habitat known to be
occupied by WCT in the North Fork Flathead River watershed, 81.9 % lies on lands
administered by federal agencies (USFWS 1999). Data from the Interior Columbia River Basin
Ecosystem Management Project ICBEMP) indicate WCT stocks are strong or predicted strong
in four hydrologic unit codes (HUCs); depressed or predicted depressed in 31 HUCs; and absent
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or predicted absent in the one remaining HUC. Within that portion of the watershed that lies in
Glacier National Park, genetically pure WCT naturally inhabit 10 lakes that have a total surface
area of 2,407 acres (963 hectares) (Marnell 1988).

Middle Fork Watershed

The Middle Fork Flathead River watershed encompasses 727,680 acres (291,072 hectares)
(USFWS 1999), Land ownership in the Middle Fork Flathead watershed is 51.1 % USFS, 46.0 %
National Park Service, and 2.8 % private and other public entities (USFWS 1999). In the
watershed, stocks of genetically pure WCT occupy 55.6 miles (89.4 km); stocks that are 99.9 to
90.0% pure occupy 15.8 miles (25.5 kmy); stocks that are <90% pure occupy 9.6 miles (15.5 km);
and stocks in the remaining 435 + miles (700+ km) of stream (131 stream reaches) remain
untested genetically (USFWS 1999; Shepard et al. 2003). Within the watershed, Mamell et al.
(1987) identified the following lakes and associated tributaries as genetically pure: Avalanche,
Lincoln, Lower Howe, Lower Isabel, Snyder, Upper Howe, and Upper Isabel. However, recent
genetic te%tmg indicates that Lincoln Creek is no longer pure. The remainder of genetically pure
streams, as determined by Marnell et al., have not been recently tested. Recent genetic analysis
also indicates the following waterbodies contain genetically pure WCT: Bear, Challenge, Cox,
Ole, Park, Pinchot and Tunnel creeks, and Almeda, Bergsicker, Cup, Dickey, Elk and Scott lakes
(MFWP unpublished data 2003; Appendix G).

Among the total 471 miles (758 km) of stream occupied by WCT stocks, 246 miles (395.9 km)
of the stream have stocks that are considered abundant; stocks in the remaining 225 miles (362.1
km) of stream are considered rare. Of the total linear amount of streamn habitat known to be
occupied by WCT in the Middle Fork Flathead River watershed, 94.1 % lies on lands
administered by federal agencies (USFWS 1999). Data from the ICBEMP indicate WCT stocks
are depressed or predicted depressed in 41 HUCs and absent or predicted absent in the one
remaining HUC. Within that portion of the watershed that lies in Glacier National Park,
genetically pure WCT naturally inhabit 10 lakes that have a total surface area of 2,940 acres

(1,176 hectares) (Marnell 1988).
South Fork Watershed

The South Fork Flathead River watershed is considered to be the last remaining stronghold of
WCT in Montana (Leary et al. 1997) and encompasses 1,077,760 acres (431,104 hectares;
USFWS 1999). Land ownership in the South Fork Flathead watershed is 97.5 % USFS and 2.5
% private and other public entities (USFWS 1999). The upper two-thirds of the South Fork
Flathead drainage lie entirely within the Bob Marshall Wilderness Area. In the watershed, stocks
of genetically pure WCT occupy 218 miles (350.5 km) in 89 stream reaches; stocks that are 99.9
t0 90.0 % pure occupy 54.5 miles (87.7 km); stocks that are < 90.0 % pure occupy 10.6 miles
(17.0 km); and stocks in the remaining stream reaches remain untested genetically (USFWS
1999; Shepard et al. 2003). Among the total 609 miles (980.1 km) of South Fork drainage
occupied by WCT stocks, 359 stream miles (899.6 km) have stocks that are considered abundant;
stocks in the remaining 50 miles (80.5 km) of stream are considered rare. Of the total linear
amount of stream habitat known to be occupied by WCT in the South Fork Flathead River
watershed, 97.4 % lies on lands administered by federal agencies (USFWS 1999). Data from the
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ICBEMP indicate WCT stocks are strong or predicted strong in 51 HUCs and depressed or
predicted depressed in the remaining 22 HUCs.

Appendix H presents the results of genetic analyses of the South Fork drainage, including those
waterbodies that were identified to contain 100 percent genetically pure WCT populations
(MFWP unpublished data, 2003).

Genetics and Fish Health Status of Donor Stock Streams

Juvenile Donor Stock Collection- Creation of F1 Generation from Local Stock Conservation
Strategy

Appendix 1 presents genetic analysis data for streams throughout the North, Mlddie and South
Forks of the Flathead River. Waterbodies identified to contain 100 percent pure WCT may be
used for WCT collection. At this time, Haskill and Gordon creeks have been identified as
specific streams from which juvenile WCT- will be collected for donor stock,

One-hundred percent genetically pure WCT occupy only-a portion of Haskill Creek, primarily in
the upper-most reaches. As shown by genetic analysis, the genetic purity of WCT in the lower
reaches of the creek is approximately 98.2 percent, with the remaining 1.2 percent contributed by
RBT (B. Marotz, MFWP, personal communication, May 6, 2003; MFISH 2002). Currently,
managers plan to recover the genetics of the remaining pure population for reestablishment after
limiting factors, including the presence of BKT and degraded habitat, have been eliminated.
Preliminary plans are to “rescue” the pure WCT, rearing juveniles at Sekokini Springs while
restoration activities proceed. Upon completion of BKT removal and the establishment of
barriers to prevent re-invasion by BKT and RBT, F1 progeny would be released back into
Haskill Creek (B. Marotz, MFWP, personal communication, May 6, 2003). Juvenile trout
collection must occur within one year after the donor population is tested for reportable fish
pathogens. Wild juvenile fish will be held in isolation and tested for genetic purity.

Westslope cutthroat trout from Youngs and Danaher creeks were analyzed allozymically in 1989
and found to be 100 percent pure (MFISH 2002). Disease sampling indicated that the creeks
were free from reportable pathogens (B. Marotz, MFWP, personal communication, May 6,
2003). Because these creeks have been tested for fish pathogens and contain pure WCT, they
will be targeted as donor streams, following Haskill Creek.

Gordon Creek WCT were analyzed allozymically in 1989 and found to be 100 percent pure
(MFISH 2002). Deoxyribose nucleic acid (DNA) testing performed in 2001 for Gordon Creek
WCT confirmed that fish within the lower portions of this stream are 100 percent pure WCT
(MFISH 2002). Fish health testing will be completed prior to juvenile collection.

South Fork Flathead tributaries of Youngs, Danaher and Gordon creeks have been reported to
contain fish that are significantly different from the existing MO12 state broodstock (R. Leary
letter to B. Shepard Montana Cooperative Fishery Research Unit dated May 16, 2002). Fish
from these creeks could therefore be used to establish unique donor populations at Sekokini
Springs. Collecting these fish from these wilderness locations will require transport by
packhorses or helicopter (with the permission of the USFS).
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Milt Collection - Infusion of New Material into MO12 Stock Conservation Strategy

Quintonkon and Deep creeks, both located within the South Fork Flathead were utilized in 2003
for the collection of milt from wild spawners. Fish pathogen testing indicated both creeks were
free of pathogens of concern. The parental stock was tested for genetic purity and the wild milt
was used successfully to fertilize MO12 eggs of the state’s broodstock.

Quintonkon Creek - According to 1983 electrophoretic genetic testing results conducted
independently by Huston and Leary, the WCT population is considered 100% genetically pure
(MFIS 2001). Allozymic and DNA testing confirming these results was funded by MFWP in
2002 (B. Marotz, MFWP, unpublished data, May 6, 2003).

Deep Creek — According to 2003 allozymic and DNA genetic analysis by Robb Leary, Deep
Creek has been identified as containing 100 percent pure WCT (B. Marotz, MFWP, personal

commumcatmn May 6, 2003; MFISH 2003).

433 qulection Methodologies

Juvenile Donor Stock Collection- Creation of F1 Generation from Local Stock Conservation
Strategy

Juveniles will be randomly selected from previously described donor populations through
electrofishing or downstream trapping. The timing of collection would be based on access, and
likely would occur in July and August when the weather would allow access to collection

sfreams.

Capture of juveniles can be accomplished when spawning adults are absent from the stream, thus
eliminating immediate risk to the spawning population. Juveniles would be transported to
Sekokini Springs in an insulated hatchery tank with oxygenation. Incremental removal of a
subset of the natural population will provide a random selection of individuals while protecting
the remaining wild population.

Milt Collection - Infusion of New Material into MO12 Stock Conservation Strategy

Mature male spawning WCT would be collected from Quintonkon and Deep creeks through
clectrofishing methods.  Individuals collected from Quintonkon would be transferred via
helicopter, while individuals collected from Deep Creek would be transferred via haul truck to be
held and spawned at Sekokini Springs. Those individuals would likely be sacrificed following
spawning activities.

For the collection of milt to infuse into the MO12 stock, the program goal is to collect up to 60
mature males from each donor stream. This can be accomplished over several years to avoid
removing more than 50 percent of spawning males each year. In the future, if gametes from
males and females are collected, the program goal is to obtain gametes from at least 25 females
and 25 males, collected over the spawning period. No more than 25 percent of the females
would be removed from the donor population in any given year.
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4.3.4 Proposed Number of Juveniles Collected

No more than 25 percent of the juvenile population in a given reach will be collected for donor
stock. If the number of juveniles within a population decreases, as evidenced through
monitoring and evaluation procedures (population estimation through electroshocking
assessments), less fish will be removed, or collection will cease. A precipitous decline (>25%)
in a donor population from one year to the next would necessitate a cessation of juvenile
collections. It is likely that fish from adjacent stream reaches will occupy the collection reach, so
lasting impacts to the donor populations are not anticipated (B. Marotz, MFWP, personal
communication, May 6, 2003). Once a given donor population has been successfully used to
plant an appropriate recipient stream(s) or lake(s), that donor stream will no longer be used for
juvenile collections. Juveniles will then be cellected from the next donor stream on the list.

The specific number of juvenile donor fish to be collected is dependent upon several factors, one
of which- is the estimated mortality rate of wild donor fish as they acclimate to conditioning
ponds. The estimated mortality rate was assumed to be similar to that which occurred during the
establishment of the state’s existing MO12 captive broodstock. To establish that stock,
approximately 4,600 fish were collected, of which approximately one-third of the wild fish died
before they attained sexual maturity in the hatchery environment (Grisak 2003). Based on these
numbers, the mortality rate for captured wild juveniles is estimated to be approximately 33%.
The fish collected for the MO12 stock were not separated by age class or size and were reared in
conventional concrete raceways and fed commercial feed (M. Sweeney, MFWP, personal
commiunication, March 4, 2003). At Sekokini Springs, fish will be reared in earthen ponds at
low densities and the use of supplementary natural food will occur. It is hoped that the mortality
rate experienced by the MO12 program, or less can be obtained. If this occurs, fish collection
numbers would be reduced in subsequent years.

Other factors that contribute to the number of juveniles to be collected include the relative
abundance of juvenile WCT within the donor populations (Table 5-4), the carrying capacity of
the proposed recipient streams and known survival percentages of various life-stages of reared

WCT.

It is estimated that up to 1,000 individual juveniles (ages 1 and 2) will be removed from a given
donor population/genetic stock each year (based on a percentage of the population estimated
through electrofishing estimates, not to exceed 25 percent of the donor population).

4.3.5 Juvenile/Adult Holding

Juvenile Donor Stock Collection- Creation of FI1 Generation from Local Stock Conservation
Strategy

Approximately sixty individuals, or a number determined by the MFWP fish health specialist to
be sufficient, from each lot will be sacrificed for disease testing before the fish are moved from
the isolation facility (circular holding tanks in the hatchery building) to the outdoor ponds.
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If disease testing results are positive for a reportable fish pathogen, fish will be removed from the
facility and all equipment will be sanitized. The source population will be removed from the list
of possible donor populations.

Juveniles collected for donor stock will be reared to maturity within the rearing ponds. Because
wild WCT demonstrate variable growth rates among individuals in a population, collected
juveniles would not be separated by size. Such a separation could lead to “hatchery grading” or
the inadvertent selection for specific traits (B. Marotz, MFWP, personal communication, May 6,
2003). Feeding will be a combination of commercial fish feed and natural feed. Demand feeders
will be utilized to minimize the interaction with humans.

Milt Collection - Infusion of New Material into MO12 Stock Conservation Strategy

Adults collected for milt collection will be held in an isolation facility within the hatchery
building. ‘ '

4.4 Sekokini Springs Facility Operations
4.4.1 Spawning

Juvenile Donor Stock Collection- Creation of F1 Generation from Local Stock Conservation
Strategy '

Collected juveniles will be reared to maturity within ponds that hold each collection year/genetic
stock. Upon maturation, a false attraction weir (incorporated within the kettle structure), or
kettle will be used to collect maturing adults from the conditioning ponds (Figure 11). A false
weir will provide a migration path for the mature component of the population. These fish,
following their instinct to migrate to spawning areas, will ascend the weir and be collected in the
trap area. An alternative method for adult collection will be to draw down the pond and collect
fish within the kettle and sorted for ripeness. These fish will then be spawned adjacent to the
ponds (a temporary spawning shelter will be placed on the concrete pad provided for this action).
Mature fish will not be transferred to the hatchery building.

Each females will be live-spawned with sperm from two males, one as a primary source and one
as a “back up” to fertilize each egg lot. The number of family groups will be maximized based
on the number of mature trout. Sixty fish will be sacrificed after spawning and fish pathogen
samples will be collected.

The following priorities have been established by facility managers for the use of semen during

fertilization:

» Fresh semen (milt) would be used whenever possible. Recycled males may be used when
low numbers of broodstock are available. Hormone injections of gonadotrophin may be used
on males 7-10 days prior to the date females are expected to be ripe.

e Cryopreservation may be necessary if male and female wild adults do not become ripe
simultaneously.
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Prior to fertilization, each male’s sperm would be checked for motility immediately before
combination of gametes. Surplus milt would be cryopreserved and held for future use, or sent to
a hatchery for infusion into the MO12 broodstock.

Milr Collection - Infusion of New Material into MO12 Stock Conservation Strategy

Adults collected for milt collection will be captured randomly during the migration period. Fish
would be transported to Sekokini Springs for holding until they spawn. Milt will be collected
from ripe males and transported in individual containers with oxygen and on ice to the hatchery
facilities producing the MO12 stock. "

Milt from excess males for the F1 Generation Cbﬁservation_ Strategy may be mnfused into the
State’s MO12 captive broodstock upon approval of the State Hatchery Manager and Fish Health
Specialist (B. Marotz, MFWP, personal communication).

4.4.2 Disposition of Donor Fish (Post Spawning)

Juvenile Donor Stock Collection- Creation of F1 Generation from Local Stock Conservation
Strategy ‘

Once collected donor juveniles have matured and spawned, spawned-out fish will be transferred
to isolated fishing ponds, placed in the created stream channels at the site, used for fertilizer or
donated to food banks. Transfer to isolated fishing ponds and the created channels must ensure
that there will be no escape or accidental release of these fish. Non-controlled release of fish
could result in hybridization of those individuals with RBT or introgression with genetically non-
pure WCT individuals, which is counterproductive to program goals. Carcasses will not be
returned to natal streams for nutrient enhancement. (

Milt Collection - Infusion of New Material into MQ12 Stock Conservation Strategy

Adults collected for milt extraction will be sacrificed and tested for pathogens and hybridization
(B. Marotz, MFWP, personal communication, May 6, 2003) to ensure that fish pathogens are not
transported to the captive populations and the associated hatcheries.

4.4.3 Incubation and Release Strategies at Sekokini Springs

Incubation will involve the use of tray type stack incubators, located within the hatchery
building. Incubation trays can be divided and have the capacity to hold eggs from up to four
adult pairs under segregated conditions. Trays will be supplied primarily by fish pathogen-free
spring water from Springs 2 and 3, each of which averages about 60°F (15.6°C), and from the
cold water from Spring #1, which provides water averaging 44°F (6.7°C). Variable temperatures
available from the spring sources will allow for otolith marking.

Fertilized eggs will be disinfected during water hardening with an iodophor solution. No
detrimental effects to WCT eggs have been demonstrated from this practice with exposure levels
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up to 125 mg/L for 30 minutes during water hardening (Pravecek and Barnes 2003). Eggs will
be treated with formalin to prevent fungal infection.

Anticipated egg survival rates from green egg to eved eggs, and eyed eggs to fry at the Sekokini
Springs facility will be based on those experienced at the Washoe Park Trout Hatchery. Survival
from green egg to eyed egg was 65-75%, and eyed egg to fry was 75-85% (J. Pravecek, MFWP,
personal communication, February 24, 2003).

It is hypothesized that a spike in thyroxin hormone is associated with the time in which juvenile
salmonids store the long-term memory required to imprint to their natal water source, enabling
individuals to return to their natal tributaries as adults (Scholz et al. 1992; Dittman et al. 1996).
The imprinting mechanism in WCT is poorly understood, although preliminary measurements
indicate that thyroxine spikes occur around hatch and during swim-up (Tilson et al. 1994). The
authors recommended that the study be repeated with more frequent sampling during incubation
and continued through smoltification. It is thought that another spike may occur at
smoltification.

In order to test which of these hormone spikes are important to the homing of WCT, two types of
release strategies will occur in the program. F1 progeny will be outplanted as eyed eggs or as
imprint fingerlings (juveniles released prior to the age at which they would emigrate from their
natal tributary). Individuals from both strategies will be otolith-marked or scale-marked for
future identification. Otolith marks may be created using thermal treatment (Schroder et al
1996) or stabile elements (Snyder et al. 1992; Thresher 1999; Gillanders 2001; Wells et al.
2003). A few fish from each treatment will be sacrificed upon emergence to assure marks can be
detected, Similar research on MFWP’s Libby Mitigation program showed that otolith marks
applied by cold temperature must be repeated several times to produce identifiable marks. Other
otolith marks using strontium chioride or barium appear to be more easily identifiable.

Fish from both release strategies will be sampled annually in the rearing tributary using
electrofishing population census to monitor age-specific survival and growth. Fish recaptured at
larger size during subsequent surveys will be marked again using Passive Integrated Transponder
(PIT) tags. Migrant traps and PIT tag detectors will be used to compare age and size at
emigration from each source. Provided that the study fish survive in sufficient numbers to detect
as spawning adults, we plan to install remote PIT tag detection stations to assess the degree of
homing, or straying, of each release strategy to determine which thyroxine hormone spike, or
both, are important to the homing mechanism 1n this species.

Incubation Through Early Rearing at Sekokini Springs

The first of these strategies will involve incubation, hatch and early rearing at the Sekokini
Springs facility. Eggs will be incubated, hatched and subsequently placed into an on-site rearing
pond and held until they are outplanted as fingerlings into a recipient stream. It is believed that
these fish will experience one hormone spike at Sekokini Springs as swim-up fry and one as they
emigrate from their “new natal water”. It is anticipated that these fish will not smolt at Sekokini
Springs since they will be released prior to the age of emigration.
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Fry will be removed from incubator trays 5 days before swim-up and placed in fiberglass troughs -
(10 ft by 1 ft by 0.5 fi) receiving 8 gallons per minute (gpm) from the same water source. After
fish are on feed and they reach roughly 1 inch (25 mm) in length, they will be moved to the
outdoor rearing pond. This will occur in approximately July. A majority of the pond area will
be designed to simulate “natural fish habitat” with the use of natural woody debris (overhead and
submerged), overhead cover, a deeper pool area, and large rocks for cover. '

Incubation to Eved-Egg Stage at Sekokini Springs

The second rearing strategy will be to incubate eggs on-site to the eyed egg stage. Otolith
marking may occur during this period. Standard shocking methods will be used to cull non-
viable eggs, and eyed eggs will be transferred to Remote Site Incubators (RSIs) or artificial redds
to be located within the target streams. The resulting fish will be introduced to their “natal”
streams as eyed eggs, producing a fish that experience two hormone spikes in the wild.

The use of RSIs for WCT incubation in a Montana stream was successful, with 70 to 73 percent
survival rates (Hoffman et al. 2002). Because RSIs will be “outplanted” during late spring/early
summer, there should be no potential for freezing of the systems. Eyed eggs will incubate in the
recipient stream water and fry will emerge directly from the RSL It is anticipated that the fry
will rear in the recipient stream for up to four years (most WCT emigrate by age three) before
emigrating from their natal tributary. '

Substrate within target streams for artificial redds should contain a low percentage (<30 %) of
fine sediments based on evidence from Weaver and Fraley (1993) which showed “a significant
inverse relationship between fry emergence success, as measure by fry emergence traps, and the
percentage of substrate materials less than 6.35 mm in diameter.”. Artificial redds will be
constructed mechanically or hydraulically to create an egg pocket where eyed eggs are deposited,
gently buried and allowed to emerge naturally.

4.4.4 Outplanting into Restoration Streams

All fish planted from Sekokini Springs will be identifiable (e.g. scale and otoliths
microchemistry, genetic characteristics, fin clips or tags). Because there is limited information
on appropriate stocking densities into streams and tributaries (M. Sweeney, MFWP, personal
communication, March 4, 2003), fish from Sekokini Springs will normally be released to
recovery streams at a density not to exceed the maximum density of wild trout in a comparable
stream habitat type, stream order, gradient and flow range (Zubik and Fraley 1986).
Experiments to examine stocking densities and determine the appropriate stocking levels may
occur. Target streams to be stocked include previously fishless and degraded habitats within the
historic range of WCT that have been recently recovered, or vacant habitats that have been
blocked to fish passage by man-made obstacles. To be considered for stocking, all target streams
must be absent of WCT, YCT and RBT, or isolated from wild spawners to minimize the
expansion of introgressed or hybridized stocks in the Flathead Watershed.
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As currently proposed, fish will be released into streams shown in Table 4-2. Figure 16 shows
the location of potential restoration streams in the Flathead Basin. In addition to these streams,
Logan Creck may receive outplants once BKT and RBT have been successfully eradicated.

Table 4-2. Potential Restoration Streams and Characteristics

Abbott Creek

«  Tributary of Flathead River (mainstem)
¢ 4.5 miles, resident WCT in all
« Contains two tributaries: South Fork Abbot Creek at River Mile (RM) 0.89 and Abbot
Creek Trib #1 at RM 1.81
¢  Moderate fisheries resource value
*  1994-95 data indicated genetically pure; 2000 data indicate new introgression
o  RBT introgression is moving upstream in this system (Hitt 2002)
¢ MFWP currently removing a RBT hybrid swarm’
¢  Upstream barrier installed in 2003 to block RBT spawning
Haskili Creek «  Tributary of Whitefish River — also will serve as donor stream upon complete eradication
(also a donor of BKT; Geneiically pure WCT may be transferred to areas from which BKT and RBT
stream) are to be removed®
+ 8.0 miles of stream with resident WCT concentrated from RM 4, 3 o34
+  Maoderate fisheries resource value
2001-02 Paired Interspersed Nuclear DNA Element (PINE) genetic testing from 25
WCT from RM 4,8-4.9 indicates 1.8% introgression with RBT
An unnamed e Radio tagged RBTxWCT hybrids observed ascending tributary during spawning period
tributary located s Although tributary has marginal fisheries value, it is a potential source of RBT and
across the Flathead hybrids '
River from e Risk evaluation ongoing
Sekokini Springs .
Swanson Creek e USFS currently removing BK'T and attempting to establish wild runs of WCT?
(trib to Shepard
Creek)
Gooderich Bayou e  Spring source tributary to Flathead River
= Source of naturatized run of RBT and RBTxWCT hybrids
s Upstream barrier installed fafl 2003 to prevent RBT spawning
e  Genetically pure WCT adults planted above barrier 2003 remained in spring slough
habitat
=  Scheduled for annual plant of 250 pure WCT, will assess natural reproduction
"MFISH 2001

*R. Marotz, MFWP, personal communication, May 6, 2003
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Additional sites within the Flathead River basin will be chosen for target releases as the program
progresses. Experimental BK'T removal programs may create restoration opportunities for WCT
introduction in the future. Target streams should be as similar as possible to donor streams in

terms of habitat, gradient, order and aspect to ensure the suitability of recipient streams to WCT.

In addition to the proposed restoration streams, in conjunction with the South Fork Flathead
Watershed Westslope Cutthroar Trout Conservation Program (Grisak 2003), gametes and
juvenile fish produced at Sekokini Springs may be used to aid in the restoration of genetic
reserves in closed basin lakes. One component will involve replicating pure populations to
restore populations where non-native fish or genetically introgressed populations were removed.
Another component will infuse wild genes to lakes previously planted with MO12 WCT.

Imprint planting (F1 progeny outplanted as fingerlings prior to the age at which they would
emigrate from their natal tributary) is consistent with the 1991 Hungry Horse Dam Mitigation
Plan. The plan suggests the experimental planting of hatchery juveniles and eggs to test the
relative success in the following order of priority: '

o Imprint planting in blocked areas that will be reopened

e Imprint planting in habitat improvement sites

¢ Supplementation of juveniles or eggs in areas with low populations (MFWP and CSKT
1993) Note: Supplementation of existing WCT populations was subsequently discontinued.
Instead, MFWP is attempting to increase low populations using passage and habitat
improvements. MFWP still considers genetic “swamp-out” of hybridized populations using
introductions of genetically pure WCT potentially beneficial under certain situations in
headwater lakes (Huston 1998).

Imprint planting can initiate spawning runs in areas that do not contain a wild or naturaily
spawning population of fish (Miller et al. 1990).

In order to maintain existing genetics of natural populations within these systems, no fish from
the Sekokini Springs facility will be introduced into waters containing genetically pure
populations, classified by Leary et al. (1990) as Al populations. Al populations are those that
are rated 100 percent genetically pure based on electrophoretic testing of at least 25 individuals
from the population. The ultimate goal is to use members of the Al population for donor stock
collection.

4.4.5 Rationale for Number and Life History Stage at Release

With the exception of one stream-stocking event that occurred after a fire in a tributary system
(M. Sweeney, MFWP, personal communication, March 4, 2003), the state of Montana has not
and does not presently stock streams with WCT. Therefore, there is no model to predict the
number of fish needed to be released into target streams to achieve a self-sustaining population.
To determine the number of eggs and yearlings to outplant, co-managers relied on data from
Zubik and Fraley (1986). These researchers developed a method to estimate the number of
juveniles present in streams based on habitat, stream order and gradient (Table 4-3). These
estimates have been used to predict stocking densities for outplanted eggs and juveniles as shown
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in Table 4-3. Proposed annual fish release levels (maximum number) by life stage and location
are shown in Tables 4-4 and 4-5.

Table 4-3. Mean WCT estimates per 100m of stream for juveniles greater than 75mm by stream
order and gradient categories for tributary reaches to the North, Middle and South Forks of the
Flathead River (Zubik and Fraley 1986).

12-19 22.7

2
2 20-27 56.9
2 28-38 77.6
2 39-69 ‘ 31.0
2 7.0-12.3 _ 18.8
3 05-1.0 22.3
3 1.1~-1.6 38.9
3 1.7-2.2 ‘ 62.9
3 23-40 | 254
3 4,1 -5.3 - 439
3 54170 19.2
4 04-1.0 - - 52
4 1116 24.0
4 1.7-4.2 ' 13.5
5 0.2-1.8 14.3
Mean 31.9

Historically, MFWP has stocked WCT artificial redds in closed-basin lake systems. These redds
are usually stocked with approximately 1,500 eggs per redd and the number of redds per stream
varies according to the number of naturally-occurring redds within a healthy stream of the same
order. The usual range of artificially-created redds has been between 30 and 60 per reach. Using
electroshocking sampling, the number of resulting juveniles can be estimated and future plants
adjusted to achieve desired densities.

The use of RSIs for WCT incubation within Montana has been shown to be successful with 70 -
75% survival rates (Hoffman et al. 2002). Because RSIs will be “outplanted” during late
spring/early summer, there should be no potential for freezing of the systems. RSIs will be
stocked at up to 10,000 eggs per container, although lower densities are preferred.
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Table 4-4. Proposed WCT Stocked/Release from the Sekokini Spring Natur

al Rearing Facility.
Where releasg__d

Abbot Creek _ RS5i's May

{Once RBT Eved Eggs Artificial Redds 100,000 3.5
removed) Fingerlings Direct Release 2,000 June — July | 3-5
Haskill Creek RST’s 20,000 May-June 6-8
{Once RBT/BKT | Eyed Eggs Artificial Redds | 20.000 May 6-8
removed) Tuveniles Direct Release June - July | 6-8
Unnamed Artificial Redds | 20,000 May-June 1-1.5
tributary to Eved Egps

Flathead River Juveniles Direct Release June—July | 1-1.5
{Survey ongoing)

Swanson Creek Artificial Redds | 20,000 May-June 1.0
{once BKT Evyed Eggs

removed) Juveniles Direct Release 400 June - July | 0.5-1

Gooderich Bayou Juveniles and | Direct Release 250 annually Ang-Sept 1.0
" | spent adults
Restored or Fingerlings Direct Release 50,000 (as June — July | Treatment area
reconnected available)
tributary habitat
Mountain Lakes | juveniles Direct Release 100 per acre July-Sept Lake center
South Fork :
Flathead WCT
Conservation
Project

Table 4-5. Proposed within-drainage WCT stocking from Sekokini Springs to selected mountain .
lakes to be rehabilitated by the South Fork Flathead River Westslope Cutthroat Conservation
Project.

2012 Pyramid | 1,000 1,000 200 1,000 1,000 3-yr rotation
as needed
2014 Koessler | 8,000 8,000 500 8,000 8,000 Cease after
self-sustaining
2014 Lick 2,000 2,000 300 2,000 2,000 Cease after
self-sustaining
2016 George | 12,000 | 12,000 500 12,000 12.000 Cease after
self-sustaining

Experimental stocking of mountain lakes with within-drainage stocks requires replication of
donor populations from the same watersheds in the Bob Marshall Wilderness. Pyramid Lake
would be planted with F1 progeny of wild fish from Youngs Creek. The remaining three lakes
would receive progeny of donor populations developed from Gordon Creek. Monitoring of the
populations is described in Chapter 8, long-term RM&E plan.
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4.5 Fish Health Management

The Fish, Wildlife and Parks fish health management project has tested fish reared at the
Sekokini Springs site for pathogens since 1995. Annual inspections for the period 1995-1998
were conducted on fish held by the previous owner of the facility.  The most recent inspection
at this facility was conducted March 25, 2002. In this inspection 60 cutthroat trout and 60 Arctic
grayling (Thymallus arcticus) being reared at Sekokini Springs were tested for bacterial and viral
pathogens, in addition to Myxobolus cerebralis, the parasite responsible for whirling disease
(MFWP lab number 020027). No pathogens were detected during this inspection. No pathogens
of concern were detected during any of these inspections. All lab results are available from the
MFWP fish health laboratory in Great Falls (Contact Jim Peterson, MFWP Fish Health
Coordinator).

4.5.1 Stocking Inspection Requirements

Annual fish health inspections will be conducted at the Sekokini Springs facility, as they are at
all Montana state fish culture facilities. However, instead of lot-by-lot testing conducted during a
single inspection, periodic testing will be done at various times of the year depending on what
fish are present at the facility. For example, young-of-the-year wild fish collected from wild
populations will be tested at 4 inches in length. They will be tested again at sexual maturity.
Fingerlings in the hatchery building will be tested prior to stocking.

Fish health inspections will include testing for all salmonid pathogens of concern as specified in
the Administrative Rules of Montana (ARM 12.7.502). These pathogens include the following
eight disease organisms:

*Infectious Hematopoietic Necrosis Virus (IHNV) *Renibacterium saimoninarum
*Infectious Pancreatic Necrosis Virus (IPNV) *Aeromonas salmonicida
*Viral Hemorrhagic Septicemia Virus (VHSV) *Yersinia ruckeri
*Oncorhynchus masou Virus (OMV) *Myxobolus cerebralis

No fish may leave the Sekokini Springs facility until testing is completed, a fish-pathogen -free
status is determined and a fish health inspection report is issued. Inspections will be conducted
by the MFWP fish health project.  Testing will be conducted using procedures established by
the American Fisheries Society (AFS), Fish Health Section (FHS) in the AFS/FHS Bluebook,
Suggested Procedures for the Detection and Identification of Certain Finfish and Shelifish
Pathogens, 2003 Edition.

If a pathogen of concern is detected during any fish health inspection at the Sckokini Springs
facility, the facility will immediately be placed under quarantine as specified in the MEFWP Fish
Health Policy. A meeting of the MFWP Fish Health Committee will be convened in order to
develop an appropriate course of action. Actions may include removal of infected fish or
disinfection of the entire facility, depending upon the pathogen detected and the risk to the
facility and Montana’s fishery resources. MFWP’s Fish Health Policy will be followed
regarding initiation and removal of a quarantine.
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4.5.2 “Importation” Requirements — fish/eggs into Sekokini Springs Facility

All fish and eggs transported from any stream, lake, fish culture facility or any source to the
Sekokini Springs facility must be from a source which has a history of pathogen testing and
found free of the salmonid pathogens of concern (See additional discussion under Pathogens of
Particular Interest below). Little, if any, health history exists for many of the waters from which
wild cutthroat trout or eggs will be collected. Therefore, it is likely very little will be known
about the health status of stocks selected for donor sources. Limited health testing will be
conducted on fish from each donor source prior to collection of fish, regardless of the known
health history of the water. Testing will be limited in many waters due to the availability of
suitable fish for testing. MFWP will attempt to sample a suitable number of fish from each
donor population to obtain a reasonable confidence of detecting fish pathogens, if they are
present. Generally, MFWP will attempt to sample. a2 minimum of 60 fish, 4 inches or larger. A
sample size of 60 fish will result in a 95% confidence of being able to detect a fish pathogen,
assuming as few as 5% of the fish in the population are infected with the pathogen (AFS/FHS
Bluebook, attribute sampling table.) If 60 fish are not available due to limited population size,
less fish may be tested. A donor stream will not be selected unless a minimum of 15 four inch or
larger fish can be health tested and determined pathogen-free prior to collection of fish for
transfer to Sekokini Springs. Fifteen fish is not enough to establish reasonable confidence of
pathogen detection. However, this number is felt to provide an idea of the pathogen risk
associated with donor waters. If no pathogens are detected, fish may be moved from the donor
water to the Sekokini Springs facility.

MFWP prefers collecting fish from donor streams for which an established health history over
several years is available. However, few of these waters exist. The risk inherent to moving live
fish increases with fish from waters with little or no health history.

In the case of eggs taken to the facility, the parent stock from which the eggs are collected must
have been pathogen tested prior to the eggs being taken to Sekokini Springs. These eggs must be
held in isolation in the Sekokini incubators until results of the parental health inspection are
received indicating no pathogens of concern were detected. Effluent from the incubators will be
piped out of the building and run into the ground. No effluent from egg incubation will be
allowed 1o enter any of the Sekokini ponds. The eggs will remain in the incubators until the
health testing from the adults is completed. If a pathogen is detected in the health samples
collected from the adult fish from which eggs were collected, the eggs will be destroyed before
they hatch. Note that the level of testing of adults will be determined at the time of spawning
based on the number of fish in the donor stream. Generally, a minimum of 60 fish, or 100% of
the contributing adults from which eggs are collected, will be tested at the time of egg collection.

There will be many times when juvenile fish may have to be collected for transport to Sekokini
Springs from a source which can not be adequately health tested. However, regardless of the
health history of the donor fish, all wild fish collected and taken to the Sekokini Springs facility
will be held in tanks, which are isolated from all other fish at the facility until they are a
minimum of four inches. At four inches, a representative 60-fish sample will be health tested. 1If
no pathogens of concern are detected in these samples, the fish may be moved to the lower
rearing ponds. In addition, there may be times when eggs will be collected for transport to
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Sekokini Springs from sources where adequate testing of the parent stock is not possible. In
these cases, the fish or eggs must be held in isolation at the facility, until such time that adequate
health testing can be conducted on the fish (four inch minimum size.) A minimum sample of 60
fish, representative of the collection lot, must be tested and determined to be pathogen of concern
negative prior to transfer to the rearing ponds.

While no pathogens of concern have ever been detected at the Sekokini Springs facility, it must
be emphasized that the potential to import pathogens exists every time fish or eggs are collected
from a wild source and transported (o the facility. For this reason inspection of representative
fish from all donor sources, and annual inspections of the Sekokini Springs facility is essential.

4.5.3 Pathogens of Particular Interest:

Viral pathogens of concern are IHNV, IPNV, VHSV and OMV. Fish or eggs will not be
collected from any donor population where any of these viruses are known to occur. If any virus
is detected in fish after being taken to the Sekokini Springs facxhty, the facility will be placed
under quarantine and the fish will be destroyed. :

Myxobolus cerebralis. The whirling disease parasite has been present in Montana waters since
1994 and is present in the Flathead River drainage, having been detected in the Swan River and
several tributaries to the Swan River, and in Mission Creek and Crow Creek, below Flathead
Lake. The parasite has not been detected in the upper Flathead River or any of the main forks of
the Flathead River above Flathead Lake. However, as of printing of this plan, the parasite has
been detected in over 120 different waters in Montana, and it is expected to continue to spread (J.
Peterson, MFWP, personal communication, 2004).

Renibacterium salmoninarum is the bacteria which causes bacterial kidney disease (BKD). This
bacteria is known to occur in many waters across Montana. It has resulted in fish losses at fish
hatcheries, but clinical disease has not been observed in the wild. It is important to discuss in the
Master Plan because this bacteria may be present at low levels in donor fish, from which eggs
will be collected for transport to Sekokini Springs. It is also of interest because this bacterial fish
pathogen is known to be transmitted with eggs. MFWP requires R. salmoninarum testing of all
stocks from which eggs are collected. Testing required by MFWP is the fluorescent antibody
test (FAT). While other testing methods may be more sensitive than the FAT test, MFWP relies
on the FAT procedure to detect medium and high range infections. Fish which test positive for
R. salmoninarum using the FAT test will not be considered as egg sources for Sekokini Springs.

Aeromonas salmonicida and Yersinia ruckeri (type 1). Aeromonas salmonicida is known to
occur in various waters in the Flathead drainage. Donor stocks are tested for these bacterial
pathogens. Live fish infected with either of these pathogens will not be allowed to enter
Sekokini Springs. Since these bacterial pathogens are not known to be egg-transmitted, properly
disinfected eggs from parents infected with either of these organisms may be transported to
Sekokini Springs with approval of the MFWP Fish Health Coordinator. All eggs which are
taken into the Sekokini Springs facility must be thoroughly disinfected with iodophor
disinfectant prior to entering the facility. Eggs will be water hardened in an iodophor solution
at the time of fertilization. A 100 mg/L solution of povidone iodine will be used for this process.
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Eggs will be water hardened in this solution for 30 minutes. This will be done at the time and -
place of fertilization. External disinfection of eggs will be conducted prior to eggs entering the
Sekokini Springs hatchery building. It is anticipated this will be done in the parking lot behind
the building. External egg disinfection will be conducted at a concentration of 100 mg/L for 10
minutes. At times, green eggs may need to be collected for fertilization at Sekokini Springs.
These eggs will also be water hardened in iodophor as described above. If this process takes
place inside the hatchery building, special care must be taken to avoid contamination of the
hatchery facility.

4.5.4 Gamete Collection for Westslope Broodstock Development - Infusion of New
Material into MO12 Stock Conservation Strategy

One of the primary objectives of the Sekokini Springs project is collection of gametes for
incorporation into the MO12 WCT broodstock. In order to accomplish this, wild fish may be
taken to Sekokini Springs for egg or sperm collection. Prior to collecting these fish from the
wild, health testing will be conducted as described above for wild fish collection. Once at the
facility, these wild fish will be treated the same as wild fish brought to the facility for rearing.
They will be taken to the wild fish tanks, where gametes will be collected. After collection of
gametes, these fish will be sacrificed for health and genetic testing. |

4.5.5 On-site Fish Health Monitoring

The MFWP Fish Health Coordinator shall be responsible for determining sampling protocol and
time of inspection. The MFWP Fish Health Coordinator will schedule all inspections at the
facility with the Sekokini Springs facility manager. Fish health inspections conducted prior to
collection of fish or eggs from wild sources will be coordinated with the MFWP Fish Health
Coordinator, regional staff responsible for management of waters from which fish will be
collected, and the Sekokini Springs facility manager. Collection and transfer of fish in specific
situations, which do not meet the requirements of this section, must be approved by the MFWP
Fish Health Committee prior to transfer.

The following on-site inspections will be conducted:

° Wild fish brought to Sekokini Springs will be health tested at 4 inches (60 fish)

® Mature spawning fish at Sekokini Springs will be health tested at the time of
spawning (Minimum of 60 fish or 100% of spawning adults)

® Fingerlings will be health tested prior to being stocked back into the wild (60 fish)

® Other testing at Sekokini Springs may be conducted as necessary. .

An on-site fish culturist will monitor fish health at the facility. All fish health problems or
unusual symptoms or mortality will be immediately reported to the MFWP Fish Health
Coordinator. Fish health management will be consistent with MFWP fish health policy, Pacific
Northwest Fish Health Protection Committee (PNFHPC) Model Program, Integrated Hatchery
Operations Team (THOT) policies, and Montana laws (87-3-209), ARM 12.7.502-12.7.504.
Equipment used at the hatchery will be disinfected with chlorine, iodophor or other approved
disinfectant between uses.
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4.6 Captive Broodstock Option

Although Montana’s captive M012 broodstock is available to reestablish WCT in many areas, a
source of genetically pure WCT from “within-drainage™ wild sources within the Flathead
watershed is needed to replace certain populations locally. There are no plans to maintain a
captive broodstock at the Sekokini Springs facility.

4.7 Hatchery Monitoring and Evaluation Activities

MFWP is under contract to complete investigations in support of the Hungry Horse Mitigation
Program. Activities to assess WCT populations, and the eggs or fish provided by the Sekokini
Springs facility, are presented in Chapter 8, long-term RM&E plan.

A Hatchery Genetic Management Plan is presented in Appendix J.

4.7.1 Fish Culture Monitoring

Fish culture monitoring activities will consist of documenting facility operational practices
including evaluation of the following:

e Monitoring fish health
o collection of mortalities (saved for bloioglcai analysis)
o daily observation of behavior
¢ Fish rearing records (as-can be collected without excessive handling to the fish)
o survival by life stage
o growth rates
o feed consumption
o feed conversion
o condition factor
o Document release data
o location
o number
o size at time of release
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Chapter 5. Life History and Management Background of Westslope Cutthroat Trout
5.1 Description of the Flathead River System

The Flathead Subbasin is located m northwestern Montana and the southeastern corner of British
Columbia, Canada. The subbasin is the most northeastern drainage of the Columbia River and
encompasses almost six million acres (two million four hundred thousand hectares). Tributaries
originate in Glacier National Park, the Bob Marshall Wilderness, and Canada. The mouth of the
river is located at Paradise, Montana. The mainstem Flathead River begins at the confluence of
the North and Middle Forks near Coram, Montana and flows southerly for 55.4 miles (89 km)
where it enters the north end of Flathead Lake. This river is a sixth-order stream and flows
predominantly through agricultural and forested lands of the Flathead Valley. The Sekokini
Springs facility is located along the mainstem Flathead River, upstream of its confluence with
the South Fork (Muhlfeld et al. 2000; Figure 17). ‘

Within the U.S.’s portion of the subbasin, approximately 1.9 million acres (760,000 hectares) are
protected and approximately 210 miles (338 km) of river are federally designated as Wild and
Scenic with a recreational Outstandingly Remarkable Values (ORV; Table 5-1; CSKT and
MFWP 2001). The Sekokini Springs site is located within an area classified as a recreational
ORYV under the Wild and Scenic Act.

Rivers

| Wild and Sceni

North Fork . U.S8./Canada border to 7 (65.5) Scenic
Camas Bridge
Camas Bridge to Middle 17.6(28.3) Recreational
Fork
Middle Fork and Upper | Headwaters 1o Bear Creek 46.6 (74.9) Wild
Mainstem
Bear Creek to South Fork 54.1 (87.0} Recreational
South Fork Headwaters to Spotted 51.3(82.5) Wikd
Bear River
Spotted Bear River to 8.8 (14.13 Recreational
Hungry Horse Reservoir

Source: Flathead River Subbasin Summary {2001); Zackheim 1983
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Figure 17. The Upper Flathead River Drainage Area including Flathead Lake and the Mainstem,

North, Middle, and South Forks of the Flathead River.
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There are ten native species and twelve introduced species in the Flathead system (Fraley et al. |
1989; Montana Fisheries Information System, Helena 2003). Table 5-2 lists native species and .
Table 5-3 lists exotic fish species and the dates they were introduced.

Table 5-2. List of Native Fish Species currently foundin th Flathead System
on cientificName 7 -

Bull trout Salvelinus confluentus
Westslope cutthroat trout Oncorhynchus clarki lewisi
Mountain whitefish Prosopium williamsoni
Pygmy whitefish Prosopium coulteri
Longnose sucker Catostomus catostomus
Largescale sucker Catostomus macrocheilus
Northern pikeminnow ' Ptychocheilus oregonensis
Peamouth . | Mylocheilus caurinus
Redside shiner - | Richardsonius balteatus
Sculpin spp. ‘Cottus spp.

Sources: Hanzel 1969; Alvord 1991; Deleray et al. 1999

Table 5-3. List of Non-Native Fish Species Currently Found in the Flathead System
Dates o
Introduced. -

Lake trout Salvelinis namaycush | 1905
Lake whitefish Coregonus clupeaformis 1890
Kokanee Oncorhynchus nerka 1916
Yellow perch Perca flavescens » 1910
Northem pike Esox lucius 1960s
Arctic Grayling Thymallus arcticus 1927
Rainbow trout Oncorhynchis mykiss 1914
Brook trout Salvelinus fontinalis 1913
Yellowstone cutthroat trout Oncorhynchus clarki bouveiri 1924
Largemouth bass Micropterus salmoides 1898
Pumpkinseed sunfish Lepomis gibbosus 1910
Black bulthead Ameturus melas 1910

Sources: Hanzel 1969; Alvord 1991; Deleray et al. 1999; Fraley et al. 1989

Note: In addition, Fathead Minnow (Pimephales promelas) was discovered in Beaver Lake circa 1999 and are now a
self sustaining population. One illegally introduced female walleye (Stizostedion vitreum) was captured and
removed from a Flathead River slough by MFWP personnel in 2000 (apparently stocked in late 1990°s). Black
crappie (Pomoxis nigromaculatus) were illegally introduced to Blanchard Lake circa 1997 and are now self

reproducing.

5.2 Life History and Population Biology of Westslope Cutthroat Trout

Westslope cutthroat trout are a subspecies of interior cutthroat trout (Oncorhynchus clarki) that
were historically the dominant trout in western Montana, central and northern Idaho, and a small
portion of northwestern Wyoming (Liknes and Graham 1988). WCT are native to the Flathead
drainage, which is one of the most important remaining strongholds for the species (Deleray et
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al. 1999). In many of the headwater streams, WCT are the only fish present. Westslope cutthroat
trout using the mainstemn of the Flathead River have diverse life history strategies, which makes
it difficult to assess the status of populations because individual fish of one life history are
generally not visually distinguishable from those of another life history. Determining population
status for this species is difficult due to the timing of seasonal migrations and overlapping habitat
use by representatives of the different life histories.

Three life history strategies are exhibited by WCT in the Flathead watershed: resident, fluvial,
and adfluvial. The resident form completes its entire life cycle solely in headwater tributaries to
all three Flathead River forks (Deleray et al. 1999). Migratory forms of WCT grow to maturity in
the river (fluvial) or lake (adfluvial) before returning to their natal streams to spawn (Liknes and
Graham 1988; Fraley et al. 1989).

Fluvial fish spawn in tributaries where the young live for up to four years. Approximately 60%
of WCT emigrate from their natal tributaries to Hungry Horse Reservoir at age Il (May et al.
1988). After emigrating from their natal tributary, fluvial fish reside in the Flathead River.
Fluvial WCT are found primarily in the mainstem of the South Fork above Meadow Creek
Gorge, and portions of the Middle Fork. ‘ 1

Adfluvial fish, like the fluvial form, spawn in tributaries where the young live for up to four
years and then migrate to Flathead Lake or Hungry Horse Reservoir. Adfluvial WCT generally
occur in the lower South Fork of the Flathead up to'Meadow Creek Gorge and in the Middle and
North forks of the Flathead River. Additionally, adfluvial WCT use the mainstem river and
North and Middle Forks as a migratory corridor. Adults migrate to and from spawning tributaries
from early winter through summer, while juveniles migrate from rearing streams toward
Flathead Lake or Hungry Horse Reservoir from early summer through winter (Shepard et al.
1984 Liknes and Graham 1988). As winter approaches, some WCT begin long downstream
migrations to avoid unsuitable temperatures. Where adequate overwintering habitat is available,
some WCT exhibit a sedentary behavior. These sedentary fish are often young juveniles that are
small enough to find suitable habitat within the gravels of a streambed (Muhlfeld et al. 2000;
Liknes and Graham 1988).

5.2.1 Timing

Westslope cutthroat trout males attain sexual maturity beginning at age 2 and are usually all
mature by age 4. Females begin to mature at age 3 and most are mature by age 5 (Downs et al.
1997). WCT within the Flathead River basin attain sexual maturity at age 4 and older (Liknes
and Graham 1988). Resident and migratory WCT spawn in May and June in small and
intermediate-sized tributaries. Juvenile WCT emerge from the spawning redds in June and July,
depending on time of spawning and water temperature. Most of the migratory WCT leave the
tributaries as juveniles at two or three years of age, primarily during June and July.

Repeat spawning varies greatly in Montana, from 0.7% of the spawning population in Youngs
Creek (May and Huston 1975) to 24% of the spawners in Hungry Horse Creek (Huston 1972).
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5.2.2 Distribution

Within the Flathead River basin, approximately 5,582 miles (8974 km) (33.9%) of the estimated
16,466 miles (26,472 km) of historic stream habitat have been surveyed for WCT. Among those
streamn miles surveyed, WCT have been documented in 4,174 miles (6711 km) of the stream
(74.8%) (USFWS 1999). Liknes and Graham (1988) suggest that WCT are still present in 85%
of their historic range in the Flathead River basin. Spawning is likely in all tributary headwaters
that are accessible to the species. The Middle Fork of the Flathead River downstream from the
wilderness boundary contains mostly adfluvial cutthroat. The Middle Fork upstream of the
wilderness boundary and possibly the North Fork from Polebridge to the Canadian border
contain primarily fluvial cutthroat (Fraley et al. 1989).

Estimates of juvenile WCT densities from the North, Middle and South Forks of the Flathead
River are shown in Appendix K. Population estimates for juveniles >2.95 inches- (75mm) for
donor streams. is shown in Table 5-4. '

Table 5-4. The reach, stream order, gradient and juvenile WCT estimates (> 2.95 inches (75mm))
for Specific Reaches of Donor Stock Collection Streams (Milt and Juvenile Collections

Combined).

WCT
 Juveniles |

South Fork Deep Creek 1 2 9.6 51.1
Youngs’ 1 3 0.8 22.3
Quintonkon’ 2 3 2.3 27.2
Gordon Creek’ 1 4 0.4 49
Danaher Creek’ 1 5 0.7 19.6
Whitefish River Haskill Unknown | Unknown Unknown Unknown
(tributary to Flathead)

" Zubik and Fraley 1986

5.2.3 Age Composition

Shepard et al. (1984) estimated maximum ages of 7 for WCT inhabiting waters of the Flathead
River/Lake subbasin. Age composition likely varies from year to year within the Flathead River.
Pooled scale information from all forks of the River (251 samples analyzed) indicates that WCT
from one to six years of age exhibit the mean lengths shown in Table 5-5, which correspond with

age:
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Table 5-5. Westslope cutthroat trout lengths and corre%pondlng age classes

2.2 (55)

i

3.9 (100) 2
5.7 (146) 3
7.6 (194) 4
5

6

9.9 (251)

11.9 (301)
Source: Shepard et al. 1984

Downs et al. (1997) stated that length is a better predictor of sexual maturity than age in WCT.
Using the age-to-length ratios presented in Table 5-5, estimated cutthroat trout numbers from a
1986 South Fork study indicate that approximately 86 percent of the population was less than
10.5 inches (254 mm) in fength. This suggests that most fish in the South Fork are less than four
years old. Mld sized, 10.5 to 12.0 inches (254 — 305 mm, or age 4 and 5 fish) WCT comprised
roughly 10 percent of the population, while large fish (> 12 inches (305 mm)) averaged only four
percent of the population (Deleray et al. 1999). Estimates from the Middle Fork in 1994 indicate
that small fish (< 10 inches (254 mm)) comprised approximately 98 percent of the total
population for that year (Deleray et al. 1999). Snorkel estimates from the 1990s are consistent
with those findings. The majority of fish within the Flathead River system appear to be less than
four years of age (Deleray et al. 1999). These findings focused only on river and tributary
systems where young adfluvial fish hold and rear until they emigrate to lakes. Therefore, these
studies give no indication as to adult survival and abundance.

5.2.4 Sex Ratio

Spawning populations of WCT tend to have a high ratio of females to males. Studies from three
Montana waters and one Idaho stream yielded a 3.4:1 ratio of females to males (Liknes and
Graham 1988). However, in isolated headwater populations in Montana, Downs et al. (1997)
documented an average of 1.3 males per female. Washoe Park Trout Hatchery in Anaconda
reported that sex ratios of WCT are typically 1:1 (P. Suek, MFWP, personal communication,
2003).

3.2.5 Fecundity

Fecundity is associated with age and size where larger fish tend to produce more eggs.

Estimated average fecundity of Flathead River naturally produced WCT appears to be
approximately 500 eggs per female (fecundity increases in the hatchery setting as shown from
WCT at the Washoe Park Trout Hatchery, Anaconda, MT. J. Pravecek, MFWP, personal
communication, 2003). Year 3 females have an average fecundity of 500 — 700 eggs per female
and year 4 fish have an average fecundity of 1,000 — 1,200 eggs per female (J. Pravecek, MFWP,
personal communication 2003). Published accounts suggest that WCT fecundity is slightly
higher than for other subspecies and varies from 1,000 to 1,500 eggs for females with a mean
length of 14 inches (355 mm) and mean weight of 1.1 pounds (0.5 kg) (Roscoe 1974; Liknes and
Graham 1988).
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5.2.6 Egg Incubation

WCT require an average of 1,100 accumulated daily temperature units (DTU) to develop into
free-feeding fry (Lake Chelan Emergent Fry Study. Chelan County PUD. 2000). Eggs deposited
from May through June will produce emergent fry in June through July, depending on the time
of spawning and water temperatures. Washington Department of Fish and Wildlife (WDFW)
biologists (2002) suggest an optimum incubation temperature of 35°F (12.7°C).

5.2.7 Juvenile Rearing

Juvenile WCT rear in natal streams and generally emigrate downstream at age 2 or 3 (Shepard et
al. 1984). According to Liknes and Graham (1988), age 1 outmigrants may also be abundant
downstream of spawning tributaries. Shepard et al. (1984) suggest that some juvenile WCT may
move out of natal streams, overwinter in adjacent rivers, and then migrate to a lake. Juvenile
emigration may also occur at early ages during the fall (Bjornn and Mallet 1964; May and
Huston 1974, 1975), which may indicate a lack of overwintering habitat in upstream tributaries.
Those juveniles that do not move from natal areas for overwintering may move into crevices in
the substrate (Liknes and Graham 1988). =

5.3 Historical and Current Fisheries Management

5.3.1 Historical Harvest Management

MacPhee (1966) found that WCT are highly vulnerable to angling, which is thought to be a
contributing factor to their decline. Over time, angling limits for WCT have become much more
restrictive. Downs et al. (1997) state that mature males, in particular, are especially susceptible
to angling, which may explain skewed sex ratios. Angling for cutthroat trout is catch-and-
release, except for the Middle Fork Flathead and the Great Bear Wilderness, and South Fork
tributaries and lakes upstream of Hungry Horse Reservoir and the Bob Marshall Wilderness,
where it is legal to harvest three fish less than 12 inches. (Table 5-6). Since the early 1970s,
additional harvest management protection has been afforded to WCT as managers developed a
policy of not planting exotic fish species in areas where they would compete with native species.
One exception to this is kokanee salmon that have been planted throughout the Flathead River
system until the mid-1990s. Additionally, since 1982, a policy has restricted the use of non-
native fish in private ponds connected to the Flathead Lake and River system (MFWP and CSKT

2000).
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Table 5-6. Historic and Current Angling Limits for Westslope Cutthroat Trout in the Flathead -
Lake and River System

A ICh 1am
1959 10, or 10 pounds and 1 fish
1982 5
1984 5 (only 1 over 14 inches (356 mm) in River)
1986 5 (only 1 over 14 inches in River)
1990 2 in Lake, 5 (only 1 over 14 inches in River)
1992 2 in Lake, 5 (only 1 over 14 inches in River)
1994 2, only 1 over 14 inches
1996 2, only 1 over 14 inches
1998 Catch and Release only (except where wilderness

limits apply and lakes other than FHIL)
Source: MSWP and CSKT 2000 :

Tribal Halji}é;t Management

The Tribes' Fisheries Management Plan for the Flathead Indian Reservation, adopted in 1987
and amended in 1993, is guided by three basic assumptions: (1) the Tribes are committed to
managing their fisheries resources using the services of a professional staff and employing
professional management techniques; (2) the Tribes wish to manage their fish stocks to provide
fish for food, recreation, or Tribal commercial purposes consistent with their potential habitat;
and (3) the Tribes wish to manage fisheries to maintain the current species composition found in
reservation waters. An exception is where bull trout and pure strain WCT are found, they will
have priority over non-native species. The plan also describes tribal policy on the introduction of
non-native aquatic organisms, stocking, and procedures for developing regulations and
management strafegies.

State of Montana Harvest Management

Currently, there is no allowable harvest in the contiguous Flathead River system. The state of
Montana has implemented a mandatory catch and release regulation for WCT in the Flathead
River system. Wild runs established by this project in Flathead River tributaries will be protected
by the mandatory catch and release.

Harvest of WCT (5 daily and 10 in possession) is currently allowed in lakes and standard
Montana regulations apply to lake systems. These regulations do not include Flathead Lake
where WCT harvest is catch and release only. Proposed regulations for the 2004 through 2007
fishing season limit the catch of WCT to three daily and in possession for streams, rivers, lakes
and reservoirs in the Western District, within which the Flathead Subbasin occurs. However,
proposed regulations in Flathead Lake still maintain catch and release only for WCT.

The offspring of wild WCT reared at Sekokini Springs will primarily be used to initiate wild
spawning Tuns in restored or reconnected habitat. Once spawning runs are established, harvest
will be controlled through fishing regulations. Most onsite areas are regulated for mandatory
catch and release fishing, until such time as populations increase enough to sustam harvest.
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Surplus fish will be reared to maturity and then dutplanted in closed-basin lakes to provide
angler harvest as part of Montana’s Family Fishing program. Additionally, surplus fish could be
outplanted into lakes being chemically rehabilitated as part of the WCT conservation program.
This strategy will speed the recovery time of rehabilitated lakes, and provide recreational fishing
opportunities immediately after treatment.

5.4 Production Management

5.4.1 Early Production Efforts

Historically, the MFWP first attempted to establish a WCT brood program in 1952 with fish
captured from Big Salmon Lake and reared at the Jocko River State Trout Hatchery, the
Hamilton Hatchery and Libby Hatchery.” This attempt proved unsuccesstul because biologists
believed these fish were WCT-RBT hybrids. A second attempt occurred in 1954 when fish were
taken from various Hungry Horse Reservoir tributaries and initially reared at the CNFH and then
transferred to the Anaconda hatchery. After several hatcheries were closed, the remaining
broodstock were stocked and the programs ended. In'1965, the Jocko River-hatchery reared fish
from Hungry Horse Creek and Emery Creek. Hatchery practices likely caused a loss of genetic
variation within these stocks and they proved undesirable (Leary et al. 1990).

5.4.2 HHMP Program Overview

The goal of the HHMP is to mitigate fisheries losses attributable to the construction and
operation of Hungry Horse Dam. Council approved fisheries losses include 65,000 juvenile
WCT annually, to be restored using a combination of habitat restoration, dam operation changes,
harvest management, and experimental hatchery techniques. The objectives of the Sekokini
Springs facility are, therefore, consistent with the HHMP.

5.4.3 Waestslope Cutthroat Reintroduction and Supplementation Program

The present broodstock was founded in 1983, mainly from fish collected from the South Fork
Flathead River tributaries above Hungry Horse Dam and two populations in the Clark Fork
drainage. These stocks were found to be genetically pure and are reared in several hatcheries
throughout the state, in association with various tribal, state and federal agencies. These
facilities include the Flathead Lake Salmon Hatchery, Murray Springs Trout Hatchery, Jocko
River Trout Hatchery and the CNFH. The MFWP maintains the captive WCT MO012 broodstock
at Washoe Park Trout Hatchery in Anaconda, MT and rearing facilities throughout the state.
Stocking efforts aim at providing and improving recreational fishing and meeting Tribal
obligations.
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Chapter 6. Limiting Factors
6.1 Types of Limiting Factors

Limiting factors within the Flathead River subbasin vary depending on the location of the
waterbody within the subbasin. Limiting factors that are applicable to portions of the Flathead
River subbasin include the following:
o Altered Hydrograph
Floodplain Alterations — includes bank instability and floodplain restrictions
Non-native Species Interactions
Fragmentation of Habitat
Human/Wildlife Conflicts
Sedimentation
Temperature Changes
Artificial Production

6.1.1 Altered Hydrograph

Hydropower-related discharge fluctuations on the South Fork and upper mainstem of the
Flathead River have resulted in a wider zone of water fluctuation, or varial zone (nearshore
habitat), which has become biologically unproductive (Hauer et al. 1994). Reduction in natural
spring freshets due to flood control has reduced the hydraulic energy needed to maintain the river
channel and periodically resort river gravels. Collapsing riverbanks caused by intermittent flow
fluctuation and lack of flushing flows have resulted in sediment buildup in the river cobbles,
which is detrimental to insect production, fish reproduction, food availability, and security cover.
Changes in the annual hydrograph for the lower Flathead River cause the normally vegetated
varial zone to become. abnormally inundated. This does not allow riparian vegetation to exist
where it normally would. The area between the high and low water levels has become a largely
unvegetated varial zone dominated by silt, cobbles and rock. Deciduous and mixed
deciduous/coniferous vegetation has moved toward a conifer-dominated vegetative community
due to the curtailment of naturally high flows during spring runoff, for flood control, and
abnormal flow fluctuations caused by electricity generation.  Studies have also shown that
constant fluctuation in water levels and flows have not allowed a stable enough situation for
vegetation to become established (Mackey et al. 1987; Mack et al. 1990, Hansen and Suchomel
1990).

6.1.2 Floodplain Alterations

Channelization, road fill, bank armoring and other encroachments along stream segments have
narrowed channels and limited meander inside floodplains. This has created shorter channels,
steeper gradients, higher velocities, loss of bank storage and aquifer recharge capacity,
streambed armoring, and channel entrenchment. In impacted stream reaches, even minor flood
events have often resulted in significant channel deterioration. Erosion has increased, and the
number of pools and the extent of riparian cover has decreased. The changes have lowered the
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quality and quantity of fish and wildlife habitat.
6.1.3 Non-Native Species Interactions

Non-native species now threaten the diversity and abundance of native species and the ecological
stability of ecosystems in the subbasin. Illegal (intentional) and unintentional introductions of
non-native fish species have set up negative inter-species competition with native fish. Non-
native RBT and YCT have also hybridized with native WCT. The introduction of RBT and
YCT, and predation by nonnative lake trout in Flathead Lake has had adverse effects on native

WCT.
6.1.4 Fragmentation of Habitat

Fish migrations have been blocked by human caused barriers, including road culverts, dewatered
stream reaches, dams, and irrigation diversions (Morton 1955; Read et al. 1982; Weaver et al.
1983). These blockages fragment river reaches and result in less habitat available to fish that
utilize affected stream reaches.

6.1.5 Human/Wildlife Conflicts

Increasing numbers of humans in sensitive wildlife habitats has led to an increasing number of
human/wildlife conflicts. For example, humans continue to introduce non-native fish and other
nuisance aquatic species that impact native species restoration efforts, and illegal harvesting of
WCT most likely occurs in many areas. Land use practices, including road and house
construction, irrigation withdrawals and recreational uses of river systems has also contributed to
declines in WCT population abundance.

6.1.6 Sedimentation

Logging activities, road building, residential development, and agricultural practices have
increased the amount of fine sediments entering streams. Fine sediments accumulating in
spawning substrates reduce egg-to-fry survival (Weaver and Fraley 1993). In some areas
sedimentation has reduced natural reproduction to the point that it is insufficient to fully seed
available rearing habitat with juvenile fish. Pools and rearing habitat have become clogged with
sediment, reducing the productive capacity of the stream. Indirect effects of sediment include
loss of invertebrate populations due to loss of habitat and food sources. This loss is significant
because aquatic insects compose a large percentage of the WCT diet, especially during spring
and early summer, before terrestrial insects and zooplankton become the dominant prey.

6.1.7 Temperatare Changes

The removal of riparian vegetation, especially trees and overhanging shrubs, has changed stream
water temperatures, making the water warmer in the summer and colder in the winter. These
changes have interfered with fish migration, spawning and survival, and have generally degraded
the quality of stream habitats for native fish and other aquatic life. This, in turn, has affected the
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food base for the many wildlife species that feed on aquatic organisms.

6.1.8 Artificial Production

Currently, Montana’s hatchery system does not supply fish to rivers and streams. The Sekokini
Springs facility will enable propagation of genetically unique strains for initiating “wild”
spawning runs in streams scheduled for native species restoration where native WCT have been
extirpated and replicate stocks that are threatened by habitat degradation or nonmative fish
species after limiting factors are eliminated.

The progeny of wild fish produced by this program will be available for stocking certain lakes
that are proposed for treatment by the South Fork Flathead Watershed Westslope Cutthroat
Conservation Project. Nonnative rainbow trout and genetically introgressed cutthroat trout
populations will be removed using rotenone or antimycini and replaced with genetically pure
westslope cutthroat trout from the state’s captive MO12 brood stock or within-drainage stocks
reared at Sékokini Springs.

The closed-basin lakes that are planted through this program provide alternative fisheries to meet
public demands for harvest and partially offset fishing bans or reduced limits enacted for native
species recovery. This program may indirectly benefit native species recovery by redirecting
harvest away from sensitive recovery areas in the contiguous Flathead watershed.

6.2 Habitat Studies, Assessments and Planning Efforts

Habitat studies and planning efforts were addressed in Section 1.4. The state of Montana has
initiated a modified TFIM project on the Flathead River to calibrate simulations of hydraulic
conditions (stage/discharge and velocities, etc.) and fish habitat from HHD to Flathead Lake at
various discharges from HHD (Muhlfeld et al. 2000). An optimization program is scheduled for
development to allow managers to assess tradeoffs between the requirements of reservoir and
riverine biota, when conflicts occur between reservoir operation and river flow limits. MFWP
and CSKT monitor the effects of dam operation in HHR and the Flathead River and its
tributaries. Daily flow data can be examined using the IFIM mode] to determine the area of the
channel affected by dam operation. Radio telemetry was used to study habitat selection by fish
species and life cycle phase. Results were used to calibrate the IFIM model to assess species-
specific and lifecycle effects.

Numerous fish passage and habitat projects have been completed in the Flathead River subbasimn.
These include the establishment of an extensive monitoring program, installation and operation
of selective withdrawal at HHD, offsite lake rehabilitation and the development of IRCs for
HHD. IRCs are used as a tool to balance the requirements of hydropower generation and flood
control with the needs of resident and anadromous fish. Highlights include work on Hay Creek,
where more than 11.2 miles (18 km) of bull trout and WCT spawning/rearing habitat was
reconnected to the North Fork Flathead River by redefining the channel in a braided reach that
was subject to seasonal dewatering. Hay Creek flows reached the North Fork during the fall bull
trout spawning period in 1995-98. Seven fish passage projects in tributaries to HHR, proposed
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since 1954, were completed in 1997, In total, these projects expanded available adfluvial WCT
spawning and rearing habitat in HHR by 11.5 miles (18.5 km). Adfluvial WCT have spawned
upstream of all culverts that were replaced or improved through 1997. Bull trout colonization
has also been documented in 6 of 7 streams upstream of the former barriers.

Several components of the Taylor's Qutflow project were completed in 1994-98, including
reconstruction of 1.9 miles (3 km) of spawning and rearing habitat and connection (fish passage)
to the mainstem Flathead River. Projects at Taylor's Outflow, Big Creek, and in the HHR
drawdown zone have helped to develop biotechnical approaches for riparian restoration. In
1998, construction was completed at the Crossover Wetlands site, a pilot project designed to
increase productivity in the reservoir drawdown zone.

A stream naturalization project in the lower portion of Emery Creek was completed in the fall of
2000. Cooperators included MFWP, USFS, National Fish & Wildlife Foundation and Trout
Unlimited. The stream was degrading due to road encroaching on the floodplain which caused
bank erosion, channel braiding and prevented transport of alluvium. The project restored the
structural and functional integrity of the stream channel and will provide spawning habitat and
much needed deep water habitats necessary for overwintering young trout. :

Offsite, lake chemical rehabilitations have been -extremely successful in establishing popular
fisheries, creating genetic reserves, directing fishing pressure away from recovering stocks, and
eliminating sources for new illegal introductions. Fishing pressure on Lion Lake (treated in
1992) nearly doubled after treatment and has the highest pressure per acre of 509 lakes in
northwestern Montana. Devine Lake treatment removed the threat posed by introduced BKT on
native trout populations in the wilderness. Similar success has occurred on recent rehabilitation
projects at Bootjack, Murray, Dollar, and Little McGregor Lakes. In 1999 Hubbart Reservoir and
Hidden lakes were also treated to remove an illegally introduced and stunted perch population.
The lake was stocked with RBT and kokanee salmon in 2000. In this case, RBT were used
because the species can recolonize Hubbart reservoir from Bitterroot Lake upstream.
Downstream trout movement is effectively eliminated by the dam and lethal water temperatures
in the discharge stream, so there is no threat to native fish species. Angling records indicate
Hubbart Reservoir can provide upwards of 3000 angler days per year when at peak production.

In 1999, Hungry Horse Mitigation launched a program to reduce the threat of competition and
hybridization that non-native species pose to the Flathead's native trout constituent. High altitude
lakes in the North, Middle and South Fork drainages were inventoried and a database was
developed to track stocking history, angler use, genetic composition, etc. Lakes having exotic
fish populations were prioritized and the restoration program commenced with the treatment of
two lakes. Following public review and comment of the Montana Environmental Policy Act
Environmental Assessment, Whale Lake in the North Fork Flathead drainage was treated and
thus eliminated the only known exotic trout population in that drainage that lies outside of
Glacier National Park. Likewise, Tom-Tom Lake in the South Fork drainage was treated. The
project is expected to continue by treating 2-3 lakes per year until this threat is reduced or
eliminated. A 10-year program to eliminate the sources of hybrid fish in the South Fork Flathead
drainage is currently the subject of a draft environmental impact statement (DEIS) by BPA
(Grisak 2003).
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A summary of habitat improvement projects that have been completed or are proposed to be
. implemented in the Flathead River basin are listed in Table 6-1.
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Chapter 7 Risk Management Plan

7.1 Demographic Risk

Demographic risk is defined as the risk of extinction due to factors that contribute to population
growth and decline. These factors include smolt-to-adult retarn rates, birth and death rates, and
immigration and emigration rates. Smaller populations have higher risks of extinction because
chance plays a greater role in determining individual survival and breeding success. Based on
habitat degradation, genetic introgression and hybridization with other species in addition to
declining population trends, managers of WCT in Montana have determined that the Flathead
River WCT populations are at moderate risk of extirpation.

Protecting donor populations

Our plan is t6 remove no more than 25% of juveniles (age 1 through IV, approximately 70 to 180
mm TL) from donor populations in any given stream reach. Because access is limited to many
areas during winter, juveniles would be collected during summer. Collections would be
scheduled after the spawning period to reduce risk to spawning adults. Collections would not be
“one time only” as the ISRP stated, but would continue for several years to assure that progeny
represent the genetic diversity in the donor stock. Collecting fish over time and distance
(longitudinal stream reach) reduces the risk of capturing many siblings from a few spawning
events. Population estimates using the extinction method would be completed during juvenile
collections and in subsequent years to determine if removing 25% of the juveniles impacts
populations in the affected stream reach. Our rationale was that compensatory responses and
fish recruitment from adjacent stream reaches would lessen the effects on the donor population.
If the number of juveniles decreases within a population, as evidenced through electrofishing
population estimates the following year, less fish would be removed, or fish collection would
cease. A precipitous decline (>25%) in a donor population from one year to the next would
necessitate a cessation of juvenile collections.

If juvenile fish collections fail to achieve our objectives in a given location, we proposed to
collect milt and/or eggs from adult spawners. Collection of gametes would require trapping and
handling spawners, which could interrupt natural reproduction. Impacts to spawning adults
could be reduced by partially spawning females, then releasing them to spawn naturally. Access
to remote streams is limited by snow during the spawning period making gamete collection
logistically difficult. Males and females become fertile at different times, so males would have
to be held captive in the stream until females ripen, or female maturation would have to be
manipulated using hormone injections. This would require personnel at the site during the entire
spawning period. If this strategy must be used, MFWP would first estimate the number of
spawners in the donor population using electrofishing and/or migrant trapping to determine how
many adults can be safely removed. Spawning runs with less than 25 spawning pairs would be
left to spawn naturally. The program goal is to collect up to 60 mature males from each donor
stream for milt collection. This can be accomplished over several years to avoid removing more
than 50 percent of spawning males each year. In the future, if gametes from males and females
are collected, the program goal is to obtain gametes from at least 25 females and 25 males,
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collected over the spawning period. No more than 25 percent of the females would be removed -
from the donor population in any given year.

Protecting non-target organisms during fish eradication operations

Fish eradication projects will be performed by HHM, separately from the Sekokini Springs
' project.

Antimycin and rotenone were selected for chemical fish removal because the toxins break down
rapidly after treatment and effects on non-target organisms are short-term and temporary (Grisak
2003a; AFS 2000; Chandler and Marking 1982). MFWP has investigated the performance of
and the effects of rotenone and antimycin on native amphibians and WCT by laboratory assay
(Grisak et al. 2005 In press). This research produced response curves for both 24-hour and 96-
hour exposures. The 24-hour LC50 values are listed in table 1. Antimycin has been extensively
tested to measure its effect on non-target organisms. Schnick (1974) prepared a compendium of
study results’on non-target organisms and concluded that laboratory studies, field trials and case
histories from reclamation projects revealed that vertebrates, phytoplankton or aquatic plants
exposed to antimycin at fish killing concentrations demonstrated no adverse effects either short
term or long term. Late fall treatments. are advantageous because most amphibians have
metamorphosed and left the water, or have entered winter dormancy.

Table 1. Comparison of 24-hour LC50 values (+ 95% CI) for long-toed salamanders,
Columbia spotted frogs, tailed frogs and westslope cutthroat trout after exposure to
rotenone or antimycin.(from Grisak et al. 2005 In prep).

Species Life stage  Antimycin Prenfish Rotenone
(ug/L) (mg/L) (ug/L)
Long-toed salamander Larvae 225 0.10 5
(150-300)
Adult 8.0 400
(6.6-9.8) (330-490)
Columbia spotted frog Adult >250 41.5 2100
(33.9-30.9) (1695-2545)
Tailed frog Tadpole 77.6 0.04 2
{66.3-90.7) {0.03-0.05) (1.5-2.5)
Westslope cutthroat | Fry <1.0 <0.25 - <12.5
frout

To reduce impacts to bull trout or pure WCT populations downstream fish removal projects,
MFWP devised strategies to neutralize fish toxins upstream of sensitive non-target fish
populations {Grisak 2003a).
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Chapter 8. Long-term Research Monitoring and Evaluation Plan

Montana Fish, Wildlife & Parks (MFWP) and the Confederated Salish and Kootenai Tribes
(CSKT) are implementing the Hungry Horse Mitigation Program designed to offset fisheries
losses attributable to the construction and operation of Hungry Horse Dam. As part of this
Program, we are taking action to protect and restore westslope cutthroat trout (Oncorhiynchits
clarki lewisii) in the Flathead Watershed. MFWP proposed renovating an existing hatchery at
Sekokini Springs into natural rearing facility to assist in genetic conservation of the species. On
February 4, 2005, the Independent Scientific Review Panel (ISRP) provided a preliminary
review (ISRP 2005-4) of MFWP’s Master Plan and Hatchery Genetic Management Plan
(HGMP) for the Sekokini Springs Natural Rearing Facility. and Educational Center, Hungry
Horse Mitigation Project (project 199101903). The ISRP acknowledged that the renovation and
implementation of Sekokini Springs as a hatchery conservation facility would be a proactive step
to bolster populations of westslope cutthroat trout and help avoid potential listing under the
Endangered Species Act. The ISRP stated that the science related to Sekokini Springs and its
role in westslope cutthroat trout conservation in the Flathead Subbasin was, for the most part,
sufficiently sound. ISRP asked for additional information, an updated Master Plan and a long-
term Research, Monitoring and Evaluation (RM&E) Plan. MFWP therefore compiied related
RM&E actions to be carried out by Hungry Horse Mitigation and the Mainstem Amendment
Monitoring Project (project 200600800). This document describes ongoing and planned RM&E
to evaluate artificial propagation of genetically pure westslope cutthroat trout at Sekokini Springs
and the success of fish released into restored habitat.

Biological Justification

In 1999, a Memorandum of Understanding and Conservation Agreement for Westslope Cutthroat
Trout in Montana (Conservation Agreement) was developed and signed by Montana Fish,
Wildlife & Parks, U.S. Fish and Wildlife Service, Bureau of Land Management, Forest Service,
Natural Resources Conservation Service, Montana Department of Environmental Quality,
Montana Department of Natural Resources and Conservation, Westslope Cutthroat Trout
Technical Committee, Montana Chapter of American Fisheries Society, and Montana Wildlife
Federation. The goal of the Conservation Agreement is to ensure the Jong term, self sustaining
persistence of the species within each of the five major river drainages they historically inhabited
in Montana, and to maintain the genetic diversity and life history strategies represented by the
remaining local populations. The agreement lists five objectives to achieve this goal, primary
among them is to protect all genetically pure westslope cutthroat trout populations.

Renovation of the Sekokini Springs Natural Rearing Facility was recommended in the Flathead
Subbasin Plan for conserving westslope cutthroat trout populations in the Flathead watershed.
Sekokini Springs was designed by MFWP in collaboration with CSKT, HDR FishPro and US
Bureau of Reclamation technical assistance program. Goals in Subbasin Objectives 1 and 2 for
westslope cutthroat trout, directed cooperating agencies to: 1) evaluate effects of introduced
fishes on westslope cutthroat trout and implement tasks to minimize negative effects; 2) conserve
and monitor genetic diversity and gene flow among local populations; 3) incorporate
conservation of genetic and behavioral attributes of westslope cutthroat trout into recovery and
management plans; 4) conduct a genetic inventory to complete the genetic baseline (untested
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areas) and to monitor genetic changes throughout.the range of westslope cutthroat trout; 3)
experiment with micro-elemental signatures in fish scales and otoliths to determine the natal
stream of origin; 6) maintain long-term viability of conservation populations and establish wild
populations where native stocks have been extirpated; 7) develop genetic management plans and
guidelines for appropriate use of transplantation and artificial propagation (e.g. Sekokini Springs
Master Plan, HGMP and this RM&E Plan); and 8) suppress or eradicate introduced species that
compete with, hybridize with, or prey on genetically pure westslope cutthroat trout. Objective 3
directed cooperating agencies to upgrade hatchery practices...to minimize the risk of further
inadvertent introduction of non-native species in the Flathead Subbasin and implement control of
nonnative fishes. Objective 4 directed cooperating agencies to appropriately utilize rotenone or
antimycin to remove non-native species or introgressed populations and detoxify ichthyotoxins
upstream of sources of bull trout. The Hungry Horse Mitigation Program is working to complete
these objectives.

Molecular Genetic Detection of Hybridization

Monitoring and evaluation activities for the facility will include genetic monitoring to verify the
genetic makeup of fish collected. To differentiate WCT from RBT, YCT or introgressed forms,
genetic sampling may involve protein electrophoresis, paired interspersed nuclear DNA element
~ Polymerase Chain Reaction (or PINE marker) method or various mitochondrial DNA marker
techniques. Samples would be analyzed by the Montana Wild Trout and Salmon Genetics
Laboratory at the University of Montana, Missoula or another suitable laboratory.

Advances in molecular genetic methods have greatly improved the ability to detect hybridization
and characterize patterns of introgression. Molecular detection of hybridization is frequently
based on multiple diagnostic toci that are fixed or nearly fixed for different alleles in hybridizing
taxa (Ayala and Powell 1972). Diagnostic loci are the most reliable marker type for hybrid
detection and have been used extensively for describing hybrid zones (Szymura and Barton
1986), measuring barriers to genetic exchange between species (Sage et al. 1986), and
identifying nonintrogressed populations for conservation efforts (Dowling and Childs 1992).

Several classes of diagnostic molecular markers exist for identifying hybridization between
cutthroat trout subspecies and rainbow trout. Historically, allozyme electrophoresis has been
used to detect hybridization between cutthroat troui and rambow trout (Leary et al. 1987,
Allendorf and Leary 1988); however, this technique requires lethal sampling and immediate
storage of samples at very cold temperatures. The advent of polymerase chain reaction (PCR)
resolved this issue, allowing for amplification and long-term storage of DNA fragments from
nonlethal tissue samples. Subsequently, PCR-based Paired Interspersed Nuclear Element
analysis (PINE; Smithwick 2000; Spruell et al. 2001) was developed and is commonly used to
detect hybridization between most cutthroat trout subspecies and rainbow trout. The primary
shortcoming of this technique is the dominant expression of PINE fragments that limits the
utility of this method strictly to determining presence or absence of hybridization. Recently,
however, Boyver (2006) described seven diagnostic microsatellite loci for detecting hybridization
between WCT and RBT. The high level of polymorphism and codominant Mendelian
inheritance pattern at microsatellite loci make this marker type ideal for fine-scale population
genetic studies. Codominant diagnostic markers allow all genotypes to be distinguishable,

Sekokini Springs Natural Rearing Facility Master Plan 101



making it possible to categorize individuals by the type of hybrid cross and assess the likelihood '
that some individuals in the population are nonhybridized. Currently, the University of Montana
Conservation Genetics Laboratory is expanding the utility of this method by identifying
diagnostic microsatellite loci between WCT and YCT. These additional loci will be valuable for
detecting YCT introgression in drainages where this subspecies has been transplanted.

Hybridization in individuals and populations is identifiable by the presence of alleles from both
parental taxa at diagnostic loci. However, it is important to note that loci that appear to be
diagnostic may not be diagnostic for all populations of a taxon. For example, an allele typically
characteristic of RBT or YCT may occur in.some WCT populations as a result of mutation rather
than hybridization (i.e., homoplasy). The high mutation rate at microsatellite loci increases the
likelihood of homoplasy at typically diagnostic loci. However, it is possible to detect homoplasy
by examining several diagnostic loci. Hybridization is expected to result in approximately equal
rates of introgression throughout the genome. Therefore, a high frequency of a diagnostic allele
at a single.locus is likely evidence of homoplasy and not hybridization (Forbes and Allendorf
1991a). Add;uonally, we may assess the likelihood that a novel allele (i.e., one that has not been
previously identified in either taxon) indicates either hybridization or intraspecific genetic
variation based on the number of base-pair repeats.

In summary, the development of diagnostic microsatellite loci is an important advancement in
methodology for detecting and describing patterns of hybridization. Additionally, microsatellites
are valuable molecular markers for a wide range of population genetic studies including
estimation of migration among populations, detecting regions of the genome under selection, and
parentage assignment. As molecular genetic techniques continue to advance, so will our ability
to answer biological questions that will aid in the conservation of WCT.

Research and Collaboration Opportunities

The Sekokini Springs Natural Rearing Facility will provide an exceptional opportunity to address
important questions pertaining to hybridization, local adaptation, and captive breeding of
threatened and endangered species. Research and collaboration with The University of Montana,
Flathead Lake Biological Station, and Montana State University can enable opportunities for
graduate students and provide an efficient means of conducting research and promoting the

facility.

Questions remain about local adaptations in aboriginal WCT populations that have not been
experimentally tested. Local adaptations have not been related empirically to genetic differences
between divergent populations. It also remains unknown if the genetic differences observed
among the streams are the result of adaptation to local environmental pressures or resulted from
a cataclysmic population reduction, such that streams contain descendants from a small founding
population.  Long-term monitoring of genetic changes in re-established WCT populations
provides an opportunity to link genetics to observations of growth, fecundity, survival and
phenotypic traits.
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Related Mitigation Actions

The Hungry Horse Mitigation (HHM) is cooperating with the Bonneville Power Administration
and US Forest Service to complete an EIS for the South Fork Flathead Watershed Westslope
Cutthroat Trout Conservation Project (FEIS). This proposed 10+ year restoration project would
protect westslope cutthroat trout in the strongest core area in Montana by removing nonnative
fish species and hybrids from mountain lakes in the South Fork Flathead headwaters. This
project would treat two or three lakes per year with rotenone or antimycin, and within 12 months,
replace the lake populations with genetically pure westslope cutthroat trout.

Nonnative trout suppression is also occurring in selected tributaries to the mainstem Flathead
River. MFWP is tracking the expansion of rainbow trout in the mainstemn Flathead River and
the North and Middle Forks of the Flathead. Rambow trout are expanding from a few primary
sources. To control or reduce nonnative species expansion, barriers have been installed in
selected streams to prevent spawning by rainbow trout while native cutthroat are restored
{Muhlfeld et al. 2004; Grisak et al. 2003, 2004).

HHM has also reconnected spawning habitat blocked by human caused barriers in native fish
core areas (Knotek et al. 1997). Our long-term goal is to restore wild runs of native trout using
habitat restoration, fish passage and experimental aquaculture. Sekokini Springs would facilitate
these ongoing efforts by providing an isolated, controlled environment for conserving wild
populations. Where introduced species are containable, HHM uses physical means (e.g.
electrofishing, trapping and/or piscicide treatment) to suppress nonnatives. All non-native
species (e.g. RBT) or apparently hybridized or introgressed individuals collected during M&E
efforts will be held for transport to a closed-basin “put and take” children’s fishing pond called
Dry Bridge Slough on South Woodland Drive, Kalispell, Montana.

Micro-elemental research (Muhlfeld et al. 2005) is being used to determine the natal stream of
origin of individual fish. The technique shows promise as a nonlethal sampling tool that requires
the removal of one scale (more than one are actually removed) from each fish. Research on
microelemental signatures in fish scales began in 2001. This non-lethal technique proved
reasonably accurate for identifying a fish’s natal stream of origin (Wells et al. 2003; Muhlfeld et
al. 2005). Combined with genetic samples, these two layers of evidence should increase
accuracy manifold. The implications to research and management seem clear; trout are pre-
marked by elements in their natal environment. Juvenile fish captured within an unspecified
amount of time after emigration can be related back to their natal tributary.

Questions remain about the stability of elemental marks in fish scales as fish mature. Trout
scales are gelatinous and contain proportionately less minerals per mass than otoliths. Scales
consist of a matrix of collagen fibrils and mucus with plates and prismatic crystals of calcium in
the form of hydroxyapatite (Wells et al. 2003; Yoshitomi et al. 1997). As fish scales grow,
calcified structures form in plates on the exterior and spikes penetrate the collagen-mucus matrix
in the scale interior (Schonbomer et al. 1979). Unlike otoliths that are ossified in concentric
layers and, once formed, remain isolated from metabolic processes, minerals in scales can
apparently change over time. We suspect that the fish can reabsorb calcrum from the scales to
meet metabolic needs, perhaps associated with maturation. If so, the technique would have to be
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used within an unspecified time after fish emigrate’ from their natal wibutaries. To determine
when to use the technique, the persistence of microelemental signatures in fish scales must be
measured as trout mature. MFWP plans to remove scales (or otoliths) from recaptured PIT
tagged fish to empirically determine the persistence of elemental markers (St stable isotopes)
after fish leave their natal streams. Migrant class (age at which fish emigrate from tributaries)
can be determined using growth checks on scales, or through known intervals between the time
of marking and subsequent emigration. Once these are known, recently emigrated fish can be
used for future assessments to determine the relative contribution from various streams, or
changes in recruitment resulting from various mitigation actions.

Donor Populations

HHM is implementing actions that will require drainage-specific broodstocks of WCT for
restoration. Montana’s westslope cutthroat brood stock at Washoe Park State Fish Hatchery is
currently the only certified source of WCT for use in restoration, This stock (called M012) was
established from donor populations throughout the South Fork Flathead and Clark Fork rivers
and has a long history of genetic purity and fish health. University of Montana geneticists have
approved MO012 for restoration in most waters within their historic range statewide. In fact,
MO12 cutthroat have been stocked in all of the lakes proposed for restoration (Grisak 2003a).
However, four stocks of non-hybridized WCT that are genetically distinct from the M012s have
been identified within the watersheds where the 2] mountain lakes are scheduled for chemical
rehabilitation using piscicides (Grisak 2003a; EIS 2005). Unique stream populations remain in
the Big Salmon, Gordon, Youngs and Wheeler drainages.

Long-term and widespread stocking of M012 westslope cutthroat into these drainages could
result in significant genetic changes to these populations; within-drainage stocks would be
preferable, if available (Leary 2002). “Within-drainage™ stocks are genetic variants in individual
streamns within the 6™ code HUC. Development of within-drainage stocks may facilitate genetic
conservation in certain waters in the Bob Marshall Wilderness and Jewel Basin Hiking Area
where endemic stocks are unique. The cutthroat trout technical committee agreed that where
aboriginal populations differ from MO12, the most conservative strategy for restoring unique
stocks would be to use WCT either collected directly, or descended directly, from each stream as
the source of fish for restoring populations in lakes within each drainage. Where feasible and
genetically appropriate , such stocks will be developed to maintain local adaptations and genetic
diversity as westslope cutthroat trout are restored within their historic range.

MFWP collected additional genetic samples during 2005 to assess the current status of
populations in Gordon and Youngs Creeks. In the Gordon and Youngs Creek drainages, non-
lethal fin clips were obtained from approximately 30 fish per sampling location for microsatellite
analysis. A disjunct population from Big Salmon Creek, established in North Biglow Lake in
1962, was also sampled in 2005 (N=52) to assess the feasibility of developing a donor
population to restore headwater lakes in the Big Salmon drainage. The Wheeler Creek data was
derived from a small sample (N=9) in 2001, and the current status is uncertain.
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In some stream reaches, new populations can be initiated by direct translocation of fish. For lake -
restoration projects where greater numbers are needed to meet objectives, we proposed
experimental propagation to avoid impacting the donor populations. Sekokini Springs would
provide an isolation facility to “replicate” wild donor populations by rearing juvenile fish to
maturity for spawning or by collecting wild gametes to restore new self-sustaining populations in
selected drainages in the Flathead Subbasin. Up to four within-drainage stocks of native
westslope cutthroat trout could be reared to maturity to produce F1 progeny for restoring
populations.  Based on previous propagation trials at Sekokini Springs, MFWP anticipates
producing a sufficient quantity of wild WCT progeny to swamp (overwhelm with a higher
proportion of pure WCT) remaining hybrids in reclaimed lakes.

Wild fish or gametes must first be tested for genetic purity and fish pathogens before being
transplanted. Sekokini Springs has been used as an isolation facility to hold wild fish for testing
and for experiments using stream-specific or “within-drainage” stocks. The site was also used
by MFWP to collect wild gametes for infusion into the MO12 brood at Washoe Park State Fish
hatchery in Anaconda. The proposed outdoor rearing ponds and stream habitats at Sekokini
Springs were designed to maintain wild behavioral traits in wild westslope cutthroat trout reared

at the facility.

Criteria for Selecting / Certifying Donors

Prospective donor populations are sampled (60 fish) to determine genetic purity and to screen for
fish pathogens.

As donor populations are examined for use, personnel will compile reference information for
successfully replicating populations at Sekokini Springs. The population structure, mating
protocol, behavior, growth, phenotype and genetic characteristics found in each wild source
population will be used as a template for the F1 progeny of wild fish that are artificially reared
for restoration activities.

Collecting Juveniles while protecting Donor Populations

Negative demographic effects to the donor population must be considered when removing fish or
gametes from a prospective donor population. Our plan is to remove no more than 25% of
juveniles (age I through IV, approximately 70 to 180 mm TL) from donor populations in any
given stream reach. Our rationale was that compensatory responses and fish recruitment from
adjacent stream reaches would lessen the effects on the donor population. Coliections of juvenile
fish would continue for several years to assure that progeny represent the genetic drversity in the
donor stock. Collecting fish over time and distance (Jongitudinal stream reach) reduces the risk
of capturing many siblings from a few spawning events. If the number of juveniles decreases
within a population, as evidenced through electrofishing population estimates the following year,
less fish would be removed, or fish collection would cease. A precipitous decline (>25%) in a
donor population from one year to the next would necessitate a cessation of juvenile collections.
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Donor streams will be monitored to determine whether removing 25 percent of juveniles impacts
the population. Donor populations would be monitored by HHM using electrofishing apparatus
and mark-recapture or extinction method population estimates using standard electrofishing
techniques in established stream reaches prior to and after juvenile collections. Initially, donor
streams will be sampled annually to assess trends in juvenile densities and annual variation. The
reach boundaries would be documented with GPS coordinates and blocked with nets during the
population estimate. Adfluvial populations will be sampled before or after the spring spawning
run to avoid migratory fish. Because access is limited to many areas during winter, juveniles
would be collected during summer. Fish density (fish / 150 m stream length) will be used to
estimate the length of stream required to provide the appropriate number of juveniles for
collection. The timing of samples will be consistent seasonally. Comparison with subsequent
estimates during the same month the following year would provide a measure of possible
impacts caused by fish removal.

Some proposed donor streams are designated index streams that are monitored annually as part
of a juvenile population assessment conducted by MFWP. Past data from the index streams
provide a measure of natural annual variation. When fish populations decline beyond the known
annual variation in reference streams, juvenile collections will be terminated until survey results
indicate that the population has rebounded to previous levels.  Annual sampling of donor
populations will be used to assess rates of population recovery after juvenile collections cease.
Sampling in a given stream will end after the population rebounds to previous levels. We
acknowledge that annual “snap shot” population estimates are variable in the absence of fish
removal operations, so results will provide only trend information over time.

During monitoring and evaluation efforts (and collection activities), extreme care will be taken
when applying electrofishing for collection of WCT. Dwyer et al. (2001) applied three methods
of electroshocking to juvenile WCT to analyze effects from this method of fish collection. Fish
were sampled 110 and 250 days post treatment. It was found that juvenile WCT (mean weight of
172 grams) exposed to electroshocking were negatively affected, as measured by weight gain
and presence of spinal injuries. The authors express the need for caution when sampling small
populations, where individuals may be of great importance, using electroshocking equipment
(Dwyer et al. 2001). MFWP has responded by using Smith-Root electrofishing systems
specifically designed to reduce injury in fish by using 300 volt pulsed DC at 30 Hz frequency at
a pulse rate of 8 ms.

Collecting gametes

If juvenile fish collections fail to achieve our objectives in a given location, we propose to collect
milt and/or eggs from adult spawners. Collection of gametes would require trapping and
handling spawners, which could interrupt natural reproduction. Impacts to spawning adults
could be reduced by partially spawning females, then releasing them to spawn naturally.
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Access to remote streams is limited by snow during the spawning period making gamete
collection logistically difficult. Males and females become fertile at different times, so males
would have to be held captive in the stream until females ripen, or female maturation would have
to be manipulated using hormone injections. This would require personnel at the site during the
entire spawning period. If this strategy must be used, MFWP would first estimate the number of
spawners in the donor population using electrofishing and/or migrant trapping to determine how
many adults can be safely removed. Spawning runs with less than 25 spawning pairs would be
left to spawn naturally. The program goal is to collect up to 60 mature males from each donor
stream for milt collection. This can be accomplished over several years to avoid removing more
than 50 percent of spawning males each year. In the future, if gametes from males and females
are collected, the program goal is to obtain gametes from at least 25 females and 25 males,
collected over the spawning period. No more than 25 percent of the females would be removed
from the donor population in any given year. |

Demographic and Genetic Management of Drainage-Specific Broodstocks

The most conservative approach to restore trout populations and maintain local adaptations
requires developing within-drainage stocks to reestablish populations in certain waters in the Bob
Marshall Wilderness and Jewel Basin Hiking Area. A primary objective of reintroduction
programs is to maintain the genetic characteristics of the population so as to maximize the
probability of successful reintroduction into the wild. Two major types of deleterious genetic
change can occur during captivity: loss of genetic variation through genetic drift, and adaptation
to captivity through natural selection. The ultimate success of the reintroduction effort depends
on the ability to adequately address these issues.

The Sekokini Springs Natural Rearing facility would provide an isolation facility to replicate
wild, within-drainage donor populations for restoration actions in selected drainages m the
Flathead Subbasin. Up to four within-drainage stocks of native westslope cutthroat trout could
be reared to maturity to produce F1 progeny for restoring populations. Sekokini Springs has also
provided a controlled environment for collecting wild gametes for infusion into Montana’s
westslope cutthroat trout brood stock (called M012s).

Sekokini Springs also provides a controlled environment to isolate wild fish considered for
translocation while they examined for genetic purity and fish pathogens. It is extremely
important that fisheries managers do not inadvertently move hybridized individuals to recipient
waters.

The proposed outdoor rearing ponds and stream habitats at Sekokini Springs were designed to
maintain wild behavioral traits in wild, genetically pure westslope cutthroat trout brought to the
facility.
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Natural Prey Items

Mortality associated with bringing wild juveniles into aquaculture from the donor population is a
serious issue. Past experience developing the MO12 stock demonstrated difficulties in
transportation and when wild fish transitioned to hatchery feed. We propose to provide
temperature control and aeration while transporting wild trout or gametes. Once 1n isolation, we
plan to experiment with natural food and methods for supplemental feeding. The outdoor habitat
was designed to produce aquatic insects. The surface of the ponds will trap terrestrial insects
from the surrounding landscape. Additional natural food could be harvested in the wetland pond,
which will have one area with an unobstructed, gravel substrate where amphipods and insect
larvae can be seined. The University of Montana’s Flathead Lake Biological Station has also
offered expertise for culturing aquatic insects.

~ Eliminate Grading

Human handling and artificial rearing presents a risk of inadvertent selection in fish derived
through aquaculture. We proposed to produce only F1 progeny of wild fish, rather than
developing a captive brood stock. Labor intensive to collect new spawners and/or gametes for
each stocking event This short period in captivity should reduce artificial selection. We can
further reduce the risk of hatchery grading by collecting wild fish over an extended stream reach
or gametes over the course of the spawning period. Collections would occur over several years
to assure genetics of the F1 cohort represent the donor population (Stockwell and Leberg 2002).
Rearing fish in naturalized, outdoor habitat with natural food items should also reduce

domestication.
Disease Prevention

Unlike other state hatcheries, the experimental facility at Sekokini Springs can isolate wild fish
(including those considered for translocation) while they are tested for genetic purity and fish
pathogens. Juvenile fish or gametes from donor populations will be isolated in a separate water
source until they are tested for genetic purity and fish pathogens.

Approximately sixty individuals, or a number determined by the MFWP fish health specialist to
be sufficient, from each lot will be sacrificed for disease testing. Thirty fish from this same
sample will be tested for genetic purity before the fish are moved from the isolation facility
(holding tanks on a separate water source) to the outdoor ponds.

Monitoring Donor Population Trends in Recipient Waters
When Sekokini Springs becomes fully operational, MFWP plans to monitor the success of fish
plants and document any wild spawning runs we successfully initiate. Success can be measured

through juvenile population estimates, migrant counts, micro-elemental signatures, genetic
sampling and angler surveys.
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HHM conducts population estimates (Extinction method or Peterson mark — recapture) using -
electrofishing, snorkel surveys and spawning redd surveys. Redds constructed by spring
spawning trout are difficult to identify due to runoff conditions making counts less accurate.
Nonetheless, redd counts provide evidence of natural reproduction and trends in adult
escapement. Lakes are evaluated using gill net surveys to enumerate the number of fish per net,
species relative abundance and provide samples for analysis (age/growth, genetics, population
structure, etc.). Populations are also sampled using hook and line sampling and angler creel
Census.

Genetic samples from the refounded population will be compared over time to the original donor
population to assess changes due to novel environmental pressures in the new location
(Stockwell and Leberg 2002). Continued translocations from downstream populations to
headwater lakes may be necessary to avoid potential impacts to downstream populations due to
one-way gene flow. _

MFWP is iniplementing treatments using rotenone and antimycin where total eradication of the
targeted fish species is possible and likely to succeed. Where nonnatives are containable, HHM
uses physical means to suppress nonnatives. For example, rainbow trout captured in Flathead
River tributaries are relocated to closed-basin lakes for family fishing opportunities.

The Hungry Horse Mitigation (HHM) is cooperating with the Bonneville Power Administration
and US Forest Service to complete an EIS for the South Fork Flathead Watershed Westslope
Cutthtoat Trout Conservation Project (FEIS). This proposed 10-year restoration project would
protect westslope -cutthroat trout in the strongest core area in Montana by removing nonnative
fish species and hybrids from 21 mountain lakes in the South Fork Flathead headwaters. This
project would treat two or three lakes per year with rotenone or antimycin and, within 12 months,
replace the lake populations with genetically pure westslope cutthroat trout.

HHM tracks the expansion of rainbow trout in the mainstem Flathead River and the North and
Middle Forks of the Flathead River. Rainbow trout are expanding from a few primary sources.
Nonnative salmonids inhabit Flathead lake, Flathead River and selected tributaries. The
headwaters of the North and Middle Forks still contain sources of pure westslope cutthroat trout
(Hitt 2002; Hitt et al. 2003).

Nonnative fish species and hybrid populations are expanding from headwater lakes in the South
Fork Flathead River upstream of Hungry Horse Reservoir.

Barrier installation/Removal

To control or reduce nonnative species expansion, barriers have been installed in selected
streams to prevent spawning by rainbow trout while native cutthroat are restored (Muhlfeld et al.
2004; Grisak et al. 2003, 2004). HHM has also reconnected spawning habitat blocked by human
caused barriers in native fish core areas (Knotek et al. 1997). Future research should evaluate the
efficacy of these management actions by assessing the extent to which barriers elevate straying
rates and the spread of hybridization and whether reestablishing habitat connectivity promotes
the spread of introgression.
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Repopulating Streams

Remote Site Incubators (RSI’s) were used successfully by MFWP’s Libby Dam Mitigation
Program to increase the number of westslope cutthroat trout rearing in Young Creek, west of
FEurcka, Montana, Results showed that RSI’s provided increased juvenile rearing and
recruitment while damaged spawning habitat is repaired (Dunnigan et al. 2003).

Post Reintroduction Monitoring

Releases from Sekokini Springs will be monitored over time to determine which strategy is most
cost effective for reestablishing a wild population. Successful restoration of wild spawning runs
in tributaries to the Flathead River can be assessed by migrant trapping, redd surveys and
population estimation before and after fish/fegg stocking into restored or reconnected habitat.
Upstream spawning migrations into restored and reconnected streams will be sampled using
migrant traps or remote PIT tag detectors. Spawners will be examined for physical tags or
microelemental signatures in calcified fish tissues (Wells et al. 2003). MFWP is also researching
a non-lethal sampling methodology that uses DNA analysis of fin tissue and minerals
incorporated in fish scales to determine their natal stream or origin (Muhifeld et al. 2005).
Spawning success will be assessed through standard redd counts. Progeny will be assessed using
492 ft (150 m) electrofishing reaches and standard population estimates. Success can be
measured through juvenile population estimates (Peterson mark-recapture; Ricker 1975; Zar
1996), migrant counts, micro-elemental signatures, genetic sampling and angler surveys.

Fish release strategies (eyed-egg, imprint fingerling or juvenile) can be evaluated in natal streams
using electrofishing population census to monitor age-specific survival and growth.
Electroshocking apparatus will be configured to avoid damage to native fishes (Dwyer et al.
1993; Dwyer and Erdahl 1995). Fish recaptured at larger size during subsequent surveys will be
marked again using Passive Integrated Transponder (PIT) tags. MFWP estimates abundance and
survival of cutthroat trout populations by examining juvenile outmigration and adult escapement
at major spawning and rearing streams by use of migrant traps (i.e., screw and box traps) and PIT
tags. Bi-directional migrant traps and remote PIT tag detection weirs will be installed near the
mouths of spawning and rearing streams to capture and tag juvenile emigrants and adult
spawners during spring, summer, fall, and possibly winter (depending on snow and ice
conditions). Also, we will use a systematic survey to locate PIT tags each time a population
estimate is performed throughout each study stream to quantify movements and to locate missing
fish (Morhardt et al. 1999). Al captured trout will be anesthetized with MS-222, abdominally
implanted with individual PIT tags, and examined for marks including PIT tags. Additionally,
scales and tissue samples will be collected from each fish to estimate size and age-class structure,
fish growth, and scale chemistry (Wells et al. 2003; Muhlfeld et al. 2005) and molecular genetics
signatures (Kanda and Allendorf 1991).

Provided that the study fish survive in sufficient numbers to detect as spawning adults (cutthroat
trout typically spawn at 5-7 years of age; Shepard et al. 1984; Liknes and Graham 1983; Fraley
and Shepard 1989), we plan to assess the degree of homing, or straying, of each release strategy
to determine which thyroxine hormone spike is important to the homing mechanism in this
species. Quantification of juvenile return rates as determined by recapturing spawning adults in
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subsequent years will provide an estimate of subadult survival-in the river and lake system and
the potential factors (density dependent and independent) influencing age-specific survival.

Long term marks, including pit tags, pigment dyes, and stable isotope marks on calcified tissues
must be used to assess the origin of returning adults. Condition factor and incremental growth
from scales and/or otoliths will be used to describe the health of individual fish relative to the
proposed rearing strategies i.e.: eyed egg (RSIs or artificial redds), or fingerling imprint plants.
Otoliths and scales will be used to determine age at emigration and subsequent growth
increments. Total length and girth will be measured to determine condition factor.

Use the Weisberg (1986) method to back-calculate fish length using annuli and growth
increments from individual fish. This technique compares growth increments from various age
fish within each year with a composite growth rate at age from all samples. Annual variation in
growth rates can then be attributed to environmental conditions that fish experience during a
given year. The method described by Weisberg. (1986) will be used to back-calculate fish length
at age using scale and otolith annuli from individual fish. Growth increments from individual
salmonids age 1 to VI will be compared, by vearclass, with a composite growth rate at age from
all samples. We will estimate growth rates by back-calculating fish length at age using annuli
and growth increments (Weisberg 1986; Weisberg and Frie 1987).

Public Outreach

MFWP is informing the public about the threats caused by Nuisance Aquatic Species. HHM has
installed TIS systems on travel corridors to the Flathead alerting recreationists to the threat of
nuisance aquatic species and ways to avoid their spread. HHM also installed information kiosks
at primary fishing access sites. The proposed interpretive pathway at Sekokini Springs would
inform the public and school groups on the importance of native plants and animals and impacts
caused by species introductions.

Exhibits would highlight progress by HHM on westslope cutthroat trout conservation and other
current conservation issues.

Two fish viewing galleries would present an underwater view of Montana’s state fish. Fish

viewing locations would be separated from the primary culture program to reduce stress on
donor fish reared for restoration actions. The site would accommodate visiting scientists and

volunteers.
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Chapter 10.  Glossary and Acronyms

Acronyms

ADA Americans with Disabilities Act

AFS American Fisheries Society

ARM Administrative Rules of Montana
BKD Bacterial kidney disease

BKT Brook trout

BOR Bureau of Reclamation

BPA Bonneville Power Administration

cfs cubic feet per second

CNFH Creston National Fish Hatchery

CSKT Confederated Salish and Kootenai Tribes
DEIS .| Draft Environmental Impact Statement
DNA Deoxyribose Nucleic Acid

DTU Daily Temperature Units

DO Dissolved Oxygen

ESA Endangered Species Act

F1 First filial generation

FAT fluorescent antibody test

FHS . Fish Health Section

ft Feet or Foot

GIS Geographic Information Services

GPS Global Positioning System

HHD Hungry Horse Dam

HHMP Hungry Horse Mitigation Program
HHR Hungry Horse Reservoir

HUC Hydrologic Unit Code

ICBEMP Interior Columbia River Basin Ecosystem Management Project
IFIM Instream Flow Incremental Methodology
THOT Integrated Hatchery Operations Team
ITHNV Infectious Hematopoietic Necrosis Virus
IPNV Infectious Pancreatic Necrosis Virus
km kilometers

LA Landscape Approach

m meter

M&E Monitoring and Evaluation

MFISH Montana Fisheries Information System
MFWP Montana Fish, Wildkife & Parks

MOU Memorandum of Understanding

NPS National Park Service

NWPPC Northwest Power Planning Council
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NPCC Northwest Power and Conservation Council -
OMYV Oncorhynchus masou Virus (OMV)

ORV Outstandingly Remarkable Values

PIT Passive Integrated Transponder

PINE Paired Interspersed Nuclear DNA Element
PNFHPC Pacific Northwest Fish Health Protection Committee
QHA Quality Habitat Assessment model

RBT Rainbow Trout

Rkm River Kilometers

RM River Mile

RSI Remote Site Incubators

USDA United States Department of Agriculture
USFS United States Forest Service ' '
USFWS United States Fish and Wildlife Service
VHSV Viral Hemorrhagic Septicemia Virus

WCT Westslope Cutthroat Trout |

YCT Yellowstone Cutthroat Trout

Technical Terms

Acclimation. Allowing fish to adjust to environmental variables. Older hatchery practices
resulted in high mortalities because the young fish were released directly from the
hatchery, without a chance for them to adjust to the natural stream environment.
Acclimation is a process which is used to allow the fish to graduaily adjust to a more
natural environment.

Acclimation site. Sites at which young fish are held in artificial ponds to allow them to imprint
to that they return to that place to spawn.

Anadromous. A species reared in fresh water, lives in the ocean for part of the life cycle then
returns to fresh water to spawn.

Anthropogenic. Relating to human impact on nature.

Broodstock. Fish that will be spawned to create hatchery stock.

Carrying capacity. The maximum number or biomass of fish that could potentially be supported
by a given habitat, as determined by prevailing physical, chemical, and biological

conditions.

Cumulative impact. Cumulative impacts are created by the incremental effect of an action when
added to other past, present, and reasonably foreseeable future actions.

Domestication selection. Natural selection for traits which affect survival and reproduction in a
human-controlled environment.
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Empirical. Based on observation or experience.

Escapement. Fish that are allowed to spawn naturally.

Evolutionarily significant unit. A population or group of populations that is considered distinct
{and hence a “species”™) for purposes of conservation under the ESA. To qualify as an
ESU, a population must: (1) be reproductively isolated from other conspecific

populations; and (2) represent an important component in the evolutionary legacy of the
biological species. '

Extirpated. To destroy completely.

Eyed-eggs. Life stage of a fertilized egg between the time the eyes become visible and hatching
OCCUIS.

Facility. Fish culture facility used for incubation and rearing of salmon and steelhead.
Fluvial. Migrating between smaller streams and larger rivers.
Fry. Juvenile salmonid life stage following absorption of yolk sac.

Genetic drift selection. The result of a small representative sample size of a population
contributing to the next generation; genetic drift can cause reduced fitness.

Heterozygosity. In an individual that has two different chromosomes for a gene.

Homing. navigational behavior that guides species during migrations.

Imprinting. Term refers to the process where a fish records long-term memory of the chemical
nature of its natal tributary, so that it can relocate the stream as a spawning adult. The
exact timing of imprinting is believed to coincide with chemical changes and axon
development in the fish’s brain (for example, a sudden increase in thyroxine hormone
concentration).

Inbreeding depression. Reduced fitness caused by inbreeding.

Indigenous. Occurs naturally in an area or environment.

Introgression. Loss of, or changes in, population identity including foss of diversity among
populations, characteristics of adaptation with populations, or of other evolved features of
genetic organization (may occur through crossbreeding or inadvertient effects of artificial
selection).

Lotic. Of, or relating to moving water.

Metapopulations. A set of partially isolated populations belonging to the same species

Sekokini Springs Natural Rearing Facility Master Plan 127



Naturally reproducing. Adult fish spawning in a stream or river regardless of how parents were |
spawned, specifically if spawned at a hatchery. .

100-year floodplain. That portion of a river valley adjacent to the stream channel which 1s
covered with water when the stream overflows its banks during a 100-year flood event.

- A 100-year flood event is one that has a 1 in 100 chance of happening in any given year.

QOutplant. Outplanting is the process by which artificially propagated fish are released mto a
natural system.

Pathogen. A disease-causing agent.
Piscivorous. Fish eating.
Population, A group of individuals of a species living in a certain area.

Populatioﬁ viability. The overall condition and long-term probability of survival of the fish
population. =

Predation. The harm, destruction, or consumption of a prey organisms by an animal predator.

Production. Number of individuals produced from a natural environment or fish culture

facilities. - .

Race. A groi}p of individuals within a species, forming a permanent variety; a particular breed.

Raceway. Holding area or rearing facility for juvenile or adult salmonids in a hatchery.

Redd. A fish spawning depression and egg mound or “nest” created in stream sediments by
spawning salmonids as they dig a pit to remove fine sediments, then bury their fertilized
eggs with clean gravel. The depression and hump forces oxygenated water to flow
through the incubating eggs.

Reproduction. The process of forming new individuals of a species by sexual or asexual
methods.

Resident. Present year round (not migratory).

Resident Fish. Term used to describe fish that do not migrate to the ocean, used to differentiate
interior fish species from anadromous (sea run) fish.

Riparian habitat. The zone of waler-adapted vegetation which extends from the water’s edge
landward to the edge of the vegetative canopy. Associated with watercourses such as
streams, rivers, springs, ponds, lakes, or tidewater.

Salmonid. Belonging to the family salmonidae, i.e., salmon, trout, steelhead, whitefish.
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Sensitive species. Those plants and animals identified by the Regional Forester for which
population viability is a concern as evidenced by significant current or predicted
downward trend in populations or density and significant or predicted downward trend in
habitat capability. ‘

Smolt. Juvenile salmon undergoing metamorphosis mto a saltwater fish, usually during the
downstream migration period.

Smoltification. The physical and chemical process in which salmonid parr undergo as they
prepare to migrate downstrearn and enter salt water.

Species. A group of interbreeding individuals not interbreeding with another such group;
similar, and related species are grouped into a genus.

Species of special concern. Native species that are either low in number, limited in distribution,
or have suffered significant population reductions due to habitat losses.

Steethead. The sea going rainbow trout, reclassified as a Pacific salmon in 1989,
Stock. A distinct management of genetic unit of fish.

Subbasin. Subdivision of a larger drainage basin.’ The drainage or catchment area of a stream
which along with other subbasins make up the drainage basin of a larger stream.

Substrate. The material comprising the bed of a stream.
Supplementation. The use of artificial propagation m the attempt to maintain or increase natural
production while maintaining the long-term fitness of the target population, and while

keeping the ecological and genetic impacts on non-target populations within specified
biological limits.

Varial Zone. An area of wider water fluctuation caused by alterations of the hydrograph

Wild fish. A fish that has not spent any part of its life history in an artificial environment and are
the progeny of naturally-reproducing salmon regardiess of parentage.
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Appendix A

Recorded Easement to Access the Sekokini Springs Site
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ROAD EASEMENT

THIS GRANT OF EASEMENT, made the __22net_day of__Ap-i| 1998 by and
between Belton Mercantile, Inc,, a Montana corporation, of 200 Going to the Sun Road, West
Giacier, Montana 59936, hereafter called the Grantor, and the Montana Department of Fish, Wildlife
and Parks, 1420 East Sixth Avenue, P O Box 200701, Helena, Montana 59620-0701, hereafter called

the Grantee,
WITNESSETH

That the Grantor for and in consideration of the sum of One and no/100 Dollars ($1.00) and
other good and valuable consideration, the receipt of which is hereby acknowledged, does hereby
grant and convey unto the Grantee,and Grantee's guests, lessees, licensees, and visitors, a perpetual,
non-exciusive easement upon, over and along an existing road, together with-the right to enter upon
the described road easement to maintain and repair the road and to travel upon and use the same for
all lawfil purposes, including but not limited to residential and commercial uses, over and across the
land described as follows: ' '

The road easement shail consist of a thirty (30) foot right-of-way across the
Grantor's land in the SEI1/4 of Section 8, T3IN, RiISW, PMM, Flathead County,
Montana, running south from Blankenship Road to the boundary with Grantee's
leasehold interest in Section 17, T3 1N, RISW, PMM, Flathead County, Montana.

The easement is shown and depicted on Exhibit "A" attached hereto and incorporated herein
by this reference. _

This easement shall be and is appurtenant to the Grantee's 11.4 acre leasehold interest located -
in the NE1/4 of Section 17, T. 31 N, R, 19 W, Fiathead County, Montana. This leasehold interest -
is in land owned by the United States Forest Service and may be modified, renewed, transferred, or -
reissued from time to time. Any such modification, renewali, transfer, or reissue of the leasehold -

interest shall not affect this road easement. This grant of easement shall run with the land and shall
be binding upon and inure to the benefit of the parties to this easement, their respective successors
and assigns, provided that Grantee does not have the right, power or authority to assign this
easement. Furthermore, if Grantee ever abandons or ceases to retain the leaschold interest, this

easement will automatically terminate,

The Grantee agrees to hold harmiess, indemnify and defend the Grantor and its employees,
agents and contractors from and against all liabilities, penalties, costs, losses, damages, expenses,
causes of action, claims, demands or judgments, including without limitation, reasonable attorneys’
fees, arising from or in any way connected with injury to or the death of any person or physical
damage to any property, resuiting from any action, omission, condition or other matter related to or
occurring on or about the easement area, as a result of the Department's exercise of its rights granted
under this easement, unless due to the negligence or willful misconduct of the Grantor or its agents,

employees or contractors.
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The Grantee by this grant will not acquire any interest in or to the land described zbove
belonging to the Grantor save and except the right to maintain and use a road for access purposes.

To have and to hoid the easement unto the Grantee and its successors forever.

IN WITNESS WHEREOF, the Grantor executes and conveys this road easement on the day
and year first above written,

Belton Mercantile, Inc,

/Qaw@ﬂ(p

~""" Presidént
Aﬂﬁ&?ﬁﬁ“ﬁ?ﬁéﬁﬁ/
Secretary—%sarer /
. STATE OF MONTANA );
B :ss.
County of Flathead )
This instrument was acknowledged before me on So-i/ 22 . 1998 by

3 P > 4 Z_mha"jf"&"

Fuﬂ-/r}-f'{ o / uﬂifj’f"@"”

as president, and secretary-treasurer, respectively, of Beiton Mercantiie, Inc.

(SEAL) 7/’{ v (}QUE?@_

Notary Public for the State of Montana
Residing at Arar, AL
My Commission Expires 4.30-75
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Appendix B

Results of Water Quality Testing of the Sekokini Springs
Water Source

Sekokini Springs Natural Rearing Facility Master Plan B-1



Department of Fublic Health and Human Services

ENVIRCNMENTAL LABORATORY
Cogswell Biiding, m 8218, 1400 Broadway, PO BOX , Helena MT 53604 Phone 444-2842

DON SKAAR Acct#  BOOGOGTS
FISH WILDLIFE AND PARKS
- 0 #
1420 E 8TH AVE PWSID #: B000007S
HELENA. MT 59620 Raport Date; 07-Dec-41
Collected: 11/1/01
Time: 15.00
Lab#: CO1114080 ‘ ' By: DON SKAAR
D: FISH WILDLIFE AND PARKS/ SEXOHANI SPRING

Totai Ammonia as N < o mgi EPA 350.1 1448701 fh

Chloride in Water 190 mgl EPA 300.0 11/2/01 i
Niate plus Nitrite as N 6.20 mglt. EPA 300.0 1201 §h
Suifate 345 mei. EPA 300.0 1172101 5h
SCANFORMETALS BY ICP EPA 200.7 111501 gal
Aluminum < Qa2 mgil. EPA 2007 11501 gat
Arsenic ) < 008 mgiL EPA 200.7 1115701 gal
Boron < 010 mafl EPA 2007 1418101 gal
Barium " pas mafl, EPAZ00.7 111501 gal
Beryilium < 0002 mgh. EPA 300.7 111801 gal
Caleium . 475 mg/t. EPA 200.7 1115101 gat
Cadmium < 002 mgfi EFA 200.7 1115101 gal
Cobair < 901 mgit EPA 208.7 1415001 gal
Chromium < 000 moil. EPA 2007 TH5 gal
Copper < G0 mgA. EPA 2007 11415401 gai
Iron < 00 mgh, EPA 200.7 HRBELT gai
Potasshur < 1.00 mg/l ERA 200.7 111501 gat
Magnesium 14.5 mgh. EPA 200.7 11715701 gal
Manganese < 0.008 myiL EPA 2007 1118/01 gal .
Molybdenum < 00 mgil EPA 200.7 141501 gal
Sodiom 2.70 mail EFA200.7 111541 gt
Micke] - < oo mgL EPA 200.7 111501 gai
Lead < 002 mgiL EPA 2007 1141841 gal
Antimony < 010 mghl, ERA 200.7 11154 gal
Selenium < 0.08 mgi. EPA 2007 1118401 gai
Strontium 0.05 mgit. EPA 200.7 HAsm gal
Titenium < 0.005 mg/L EPA 200.7 11115101 ga
Vanadium < 0.008 mgi, EPA 260.7 114501 gal
Zine < 0008 mgh £PA 200.7 111881 gat
Total Hardness as CaCO3 179 mgi. EPA 2007 11115 gal
Hardness, Grains / Gallen 10.4 grigat EFA 2007 14415101 gal
Alkalinity in Warter 240 mgit, EFA 3102 1418/01 jnf

Approved by; /}EL’!/
o

FLAGS: < = less-than
» = greater-than
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- | Depariment of Public Health and Human Services

'"—_ ENVIRONMENTAL LABORATORY

T Cogawell au.lc’ing, Rm 8218, 1400 Broadway, PO BOX 4388, He!ena MT 596@4 Phone 444-2842

DO \fﬁ%ﬁiﬁﬁ Acct#  BOOOOLTS
FISH AND PARKS .
1420 E §TH AVE PWSID #: B0DO0OTS
HELENA. MT 50820 Report Date: 07-Dec1
Collected: 117U/
Tirne: 18:00
Lab#: (01114050 By: DON SKAAR

Sam;ﬁe iD “FISH WILDLIFE AND PARKS! SEKOKANI SPRING

- EESUUEE) IS WETHOD

7.58 units EPA 1501 11161 f

Azproved by _4%/

FLAGS: <« = less-ihan
> = greaterthan
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Department of Public Health and Human Services

ENVIRONMENTAL LABORATORY

“RESUETS®

=i

00X 4369, Helena

DON SKAAR

FISH WALDLUIFE AND PARKS
1420 E 8TH AVE

HELENA. MT

Lah#: CO111-4050

55620

Sample ID: FISH WILDLIFE AND PARKS/ SEXKOKANL SPRING

ANALYE

Acct#

MT 55604 Phone 4442642

BOOCOGTS
PWSID #: BODODO7S
Raport Date: §7-Dec-01

Coliected:  11/1401
Time: 15:00
By: DON SKAAR

Toxaphene < 100
Chiordane < 200
Dieidrin 0.020
Polychiorinated biphenyl screen 0.500
SYNTHETIC DRGANIC COMPOUNDS
di(2-ethythexyl) phitaiste < 0500
&ig2-<thythexyl) adipate < 0800
Benzol{Alpyrsne < Q020
Propachior < 0.400
Mutribuzin < 0100
Butachior < 0106
Metnlachior < {100
Hexachforobenzene < G100
Hexachiorocyclopentadiens < 0100
Alrazine < B0
Alachior < 420
Endrin <«  4.010
Hepachior < .94G
Hepachior Epoxide < Q020
Lindane {g-BHC) < 0.02C
Methoxychior < 0.100
Simazine < Q47C
Aldrin < G160
V0T - STATE MONITORED
i,1-Dichioropropens ¢ 080
cis 1 3-Dichiompropens < 050
trans 1. 3-Dighloropropene <« DBED
1.3-Dichlorohengent < 050
-Chloretoluens <« G50
Approved by: /w\_/
: FLAGS: < = lessthan

» = greaterthan
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ugil. .

ug/l.
ugil
ug/l

ugfl
ugil
ugil
ugh
ugh.
ugit.
ugfi,

BEEGEEEREEE

ugil
ugl
upi
ugh

ERA SOR

EPA 506

E£PA 508

EFA 508

EPA 508

BBA 5252
EPA 525.2
ERA 525.2
£PA 526.2
EPA 4252
EPA 525.2
EPA 525.2
EPA §75.2
EPA 525.2
EPA 525.2
EPA 5252
EPA 525.2
EPA 525.2
EPA §25.2
EPA 525.2
EPA 528.2
EFA 525.2
EPA 525.2
EPA 5282
EPA 524.2
EPA 524.2
EDA 524.2
EPA 8242
£PA 524.2
EPA 524.2

11301
111301
11301
114131
1HI3IGT
11/13/01
111307
1113
11113401
113N
1MA30t
A
1113101
111300
11113
1A
1141301
1113401
130
1H13MN
TH1C
11/13/01
11301
1113101
11501
145101
1445001
14/5/01
TS
1175401

Z555553335

55

WS
WS
WS
w8

WS
wWe
WS
WS

WS

533

33

WS
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Department of Public Heaith and Human Services

ENVIROMMENTAL LABORATORY

'!
|

Cogswell Building, Rm B219, 1400 Broadway, PQ BOX 4363, Helena M7 53604 Phone 444.2642 i

DON SKAAR
FISH WILDUFE AND PARKS
1420 E 8TH AVE

HELENA.

Lab#: CO111-4050

Sample 10 FISH WILDLIFE AND PARKS/ 8

ANAL

Rt o T

ESUFS 0

MT SBEZ0

EKOKANI SPRING

 §ESULTsy DNiYS| METHOD] EDATES ANAEAST:»

Acct ¥

Callected:

Time:
By:

BOO0OLTS
PWSEID # 80000075
Report Dates 07-Dec-01

1141701
15:.00

DON SKAAR

4-Chiorowluene < 050
Bromobanzdne <« 050
1,1, 1L, 2-Teruchloroethane < G850
1.1,2.2-Terrachioroethane < (.50
1.1-Dichitrosthans < (.50
Chicreshane < 050
Bromomethane < (.50
Chioromethane < (L5
Dibromnomethane < 058
1,2, 3-Trichlorapropane < 050
1,3-Dichlaropropane < 0.5
% 2-Dichlorapropane < (.50
Methyl Tort Buty? Ether < 150
TRIHALOMETHANES
Chisraform < {50
Bromodichloromethane < 480
Dibromochlosomethance < 080
Bromoform < 050
Total Trihelomethanes = 200
YOU - REGULATED
Benzene < (.53
Ethylbenzene < (.50
Tolmne < Q.50
arthe Xylene < (.80
mata plus para Xylene < (.50
Towl Xylenes < 200
Total BTEX < 200
1,24 Trichlorobenzene < Q50
1,2-Dichiorobenzene <« Q.50
i 4-Dichlorbenzene < Q50
\;&
Approved by Pt dd:\i
o ™ 3
FLAGS: < = less-than

o SFSATaSSRon
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ugft
ugil.
il
gl
ugl.
uph.
upfl

BEg4ad

BERAREEEE f8884

¢
2
-3

£PA 8742

EPA 5242

(EFA 524.2

EPA 524.2

EPABZ4Z

EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPAS§24.2
EPA 524.2
EPA 5242
EPA G282
EPA 524.2
EPA 524.2
EPA §24.2
£PA 524.2
EPA 524.2
EPAB24.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 524.2
EPA 242
EPA 524.2
EPA 524.2
EPA 5242
EPA 524.2

144551
1450
141501
1145101
1175101
1175501
T8I0
1175104
1175/0%
11810
1145001

-l

1115101
1115401
1178/01
1451
1118101
11601
115101
1175
1178401
11501
THEA
1145101
114601
1145/G1
TS
THEMN
TSN
1146

FES S EESSs8sssfrsiss58s5333583334:3




Department of Public Health and Human Services

a ENVIRONMENTAL LABORATORY
| Cogsweii Bullding, Rm B21%, 'MGQ fBroadway, PO BOX 4368, Helena MT 58804 Phone 444-2642

DON SKAAR Acct#:  BOCODOTS
- FiSH WILDLIFE AND PARKS PWSID % BOOGOCTS
1420 E BTH AVE
HELENA. MT 58620 Report Date: 07-Dec-01
Coflected:  1111/01
. . Time: 15:00
Lab#: C0111-4050 By: DON SKAAR

Sampie ¥E FiSH WILQL!FE AND PARKS( $EKOKAM SPRING

'RESULTES TNits] METHOD) TDAIES |

Ch_lemb_cnze:ﬁe - < 450 ugll EPA §24.2 14501

WE

" Carbon Teunshloride < B850 ugil. EPA 824.2 4503 ws
1,},1-Trichioroethane < £,80 i BPA 524.2 115101 ws
1,1,2-Trichiorethans < 080 uait, EPA 524.2 1145001 ws
1.2 Dichioroethane <  0.50 ugil EPA 524.2 1118001 ws
1,i*Dichloroethens < D30 ugi. EDA 524.2 1145401 ws
¢ls [,2-Dichiorosthene < .50 ugA, EPA 524.2 1151 ws
trans 1;3-Dichlormethens < 050 ugfl EPA 524.2 1175001 w5
Methylene Chioride < 240 ug/l. EPA 524.2 115101 ws
{,2-Dichloropropans < 0.50 ugil ERA 5242 1150 WS
Tenachioroethene < Q.80 ugfl. EFA 524.2 117501 ws
Trichioroathene < Q.50 ugfl EPA 5242 1145101 WS
Vingl Chioride < 0.50 Cugfl EPA 524.2 147501 ws
t,2-Dibromo-3-Chictopropane < 100 gl EPA 524.2 115101 ws
Styrene . < 050 ugd. EPA 524.2 148101 ws
| VOC S UNREGULATED EPA 524.2 1178101 ws
1,43+ Trichiorobenzene < 050 ugil EPA 5242 - 118001 ws
1,24 Trimethylbenzene < 050 ugil. EPA 5242 1B we
13,5 Trimethylbenzans < 050 ugh. EPA 242 115101 w4
&Bmytbm« <  0.50 ugil EPA B24.2 14801 w3
N-Bropyihenzene < DED ugft EPA 524.2 3445/ ws
tert-Buryibenzene < 030 ugtt EPA 524.2 1175101 ws
Dichlorodiflucromethane <  0.80 ug/l. EPA 824.2 1115001 ws
L2-Dibromotthane < 050 ugfl. EPA 524.2 1501 ws
Hexachiosobutadiens < D58 gl EPA 524.2 1175401 ws
isopropylbentene < D5 ugll EFA 524.2 1178101 ws
4-isopropyliciucne < {50 ugil ERA §24.2 11/8/01 W
Bromuehloromethane < LA gl EPA 524.2 115701 wE
Naphthalene < D50 ugfl. EPA 524.2 1175101 ws
sec-Butylbenzene < .50 ugit EPA S242 11801 WS

Approved by /’“\n:g\l
4

FLAGS: < = |essthan
> = greater-than
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Department of Public Health and Human Services

. o ENVIRONMENTAL LABORATORY
Cogswell Building, Rm 8219, 1400 Broadway, PO BOX 4369, Helena MT 58604 Phone d44-2642
e e e

DON SKAAR Acct#  BOO0DO7S
FISH WILDUFE AND PARKS PWSID #: 80000075
1420 E 86TH AVE Remort Date: 07.Doe.0"
HELENA. MT 59620 eport Late: D/-uec
Collected:  11/4/0%
Tima: 15:00
Lab#: C0141-4050 By: DON SKAAR

Sample ID: FiSH WILDLIFE AND PARKS/ SEKOKANI SPRING
ANALYTES: - ESULTSH ONiTs: METHOD] ZPATES K

Trichiorofiuoromethane < 4050 ugit BRA 8242 11610 ws

C%QRO?HENOXY‘HERBICEES EPA E18.3 1119101 4C

Dalapon « 100 ugfl. EPA 5183 1118101 3¢

Peazchicrophenst = 3040 ugll EPA B182 11801 Jc

2,4-D < Q100 ugil EPA 518.3 11/15/01 Jo

Dinoseb < {.200 ugfl EPA 5183 11119101 JC

Picloram {Tordon} < {300 ugit. EFAB15.3 11801 Jc

- 24,3-TP (Silvex) < 0,200 ugl EPFA §153 ERFAR: 70 Hies

. Dicamba < 140 ugiL EPA 5153 11118/01 Je
Acifluorfen < 8300 vt EPA 5153 111901 JC

Approvedoyr TN ,;é\
E o e

v
FLAGS: < = less-bhan

. : > = greater-than
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Appendix C

Water Temperature Monitoring of Hatchery Spring Source
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Sekokini Springs Natural Rearing Facility Master Plan

Water Temperature and Temperature Units,
Sekokini Springs Natural Fish-Rearing Project
{Progress Report: July 23, 18987 - March 31, 1898)

Introduction

Water flowing into the fish-rearing ponds at Sekokini Springs, MT, comes
from three main springs and one spring complex. Little is known, however, about
the springs’ sources, connectedness, and temperatures, in July 1897, the USFWS
began a 1-year project to describe water temperature patterns in the three main
springs and the spring complex. This report summarizes data collected between
July 23, 1997, and March 31, 1998 (days 1-2562).

Study Area and Methods

in each of the three main springs and the spring complex {Figure 1), water
temperstures were measured to the nearest 0.1°C with an Onset Optic StowAway
submersible thermometer programmed to record temperatures every 2 hours. Data
were downloaded and converted to °F with Onset Logbook 2.04 + software {OCC
1997) and summarized statistically and graphically with NCSS 6.0.1 {Hintze 185885)
and Grapher 1.25 (Golden Software 1994) software.

Resuits and Discussion

Upper Pond

Water flows into the Upper Pond from the Upper Spring and the Spring
Complex {Figure 1]. In the Upper Spring {Tables 1 and 2, Figure 2, and Appendix
Table 1}, mean daily temperatures were in the high 50s°F from late July through
mid-September, gradually decreased to the low 40s°F by early February, and
remained in the low 40s°F through March. For the period July 23-March 31 (252
days), mean daily temperature averaged 51°F (range, 43-59°F}, and temperature
units averaged 18.8 per day (total, 4,678). :

in the Spring Complex (Tables 1 and 2, Figure 3, Appendix Table 2}, the
Optic StowAway thermometer functioned properiy only from July 28 through
March 12 {228 days). Mean daily temperatures in the Spring Complex were in the
low-to-mid 80s°F from late July through late September, dropped to the Jow 40s5°F
by early February, and stayed in the low 40s°F through mid-March. For the 228-
day period, mean daily temperature averaged 53°F {range. 43-85°F}, and
temperature units averaged 20,7 per day {total, 4,725).

C-2
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Egg Trough Spring

in Egg Trough Spring {Tables 1 and 2, Figure 4, Appendix Table 3}, mean
daily temperatures were in the low 50s°F from late July through early October and
then slowly and steadily decreased to the mid-40s°F by the end of March. For the
period July 23-March 31 (252 days), mean daily temperature averaged 48°F
{range, 44-53°F), and temperature units averaged 18.3 per day {total, 4,115).

- Cold Spring

In Cold Spring {Tables 1 and 2, Figure 5, Appendix Table 4}, mean daily
temperatures were consistently in the low-to-mid 40s°F from July 23 through
March 31. During the 252-day period, mean daily temperature averaged 44°F
{range, 42-45°F), and temperature units averaged 11.5 per day {total, 2,802},

References

Golden Software. ’1994. Grapher 1.25 for Windows. Gelden Software,
Inc., Golden, Colorado.,

" Hintze, J. 1995, NCSS 8.0.1 for Windows. Number Cruncher Statistical
Systems, Kaysville, Utah.

. QCC (Onset Computer Corporation). 1997, Loghook 2.04 4 for Windows.
Onset Computer Corporation, Pocasset, Massachusetts.

Daniel Carty

USFWS

Creston Fish and Wildlife Center
780 Creston Hatchery Road
Kalispell, MT 59301
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Table 1.—Summary of water temperatures {°F) measured in the three main
~ springs and the one spring complex, Sekokini Springs, MT, July 23, 1857-March

31, 1998.°

Spring Dates Days Mean 5D Min Max Range
Uppar Pond- Jut 23, 1887 -
Upper Spring Mar 31, 1988 252 50.6 6.0 42.7 58.1 18.4
Upper Pond- Jut 28, 1867 -
Spring Complex®  Mar 12, 1998 228 52.7 7.8 42.6 64.8 22.2
Egg Trough Jul 23, 1997 - . .
Spring Mar 31, 1988 252 48,3 2.2 44.3 £2.5 8.2
Cold - Jul 23, 1887 - .
Spring Mar 31, 1988 252 43,85 Q.58 41,8 | 44.6 3.1

® For each site, statistics were derived from the anaiysus of mearz daily temperatures.

® The thermometer in the Upper Fond-Spring Compiex maifunczioned on March 13; consequently,
no ternperatures were recorded at that site between March 13 and March 31, 1888,

Table 2.—Summary of temperature units for the three main springs and the
one spring complex, Sekokinl Springs, MT, Juiy 23, 1987-March 31, 1998.°

Spring Dates Davs Mean sb Min Max Range
Upper Pand- Jul 23, 1897 -
Upper Spring Mar 37, 1838 252 18.8 8.0 10.7 27.1 18.4
Upper Pond- Jul 28, 1887 -
Spring Compiex®  Mar 12, 1398 228 20,7 7.8 10.6  32.8  22.2
Egg Trough Jut 23, 1897 -
Spring Mar 31, 1988 282 18.3 2.2 12.3 20.8 8.2
Cold Jub 23, 1897 - ’
Spring Mar 31, 1998 282 115 0.6 8.8 12.8 3.1

2 £or pach site, statistics are besed on daily temperature units, which were calculated as; Daily
Tls={Mean daily 'temperamra‘BZL

® The 2hermometer in the Upper Pond-Spring Complex malfunctioned on March 13; consequently,
no temperatures wers recorded at that site between March 13 and March 31, 1988,

Sekokini Springs Natural Rearing Facility Master Plan C-5
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Figure 2.~Mean daily water tempersture, daily temperature units, and
cumulative temperature units for Upper Pond- Upper Spring, Sekokini Springs, MT,
July 23, 1897 to March 31, 1998 {252 days).
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Figure 3.—Mean daily water temperature, daily temperature units, and
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curnulative temperature units for Upper Pond-Spring Complex, Sekokini Springs,

MT, July 28, 1887 to March 12, 1
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Figure 4.—Mean daily water temperature, daily temperature units, and
cumulative temperature units for Egg Trough Spring, Sekekini Sprmgs, MT, July

23, 1997 to March 31, 1898 {252 days).
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Figure 5.—Mean daily water temperature, daily temperature units, and
cumuiative temperature units for Cold Spring, Sekokini Springs, MT, July 23, 1897
to March 31, 1988 (252 days).
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I Appendix Table 1.~Water temperatures {F) and temperature units for Upper Pond-Upper
Spring @ Sekeokini Springs, MT iJuly 23, 1897 1o March 31, 1898].

Julian Cum

Date day N Mean S0 sk Min Max Range Tlls TuUs
970723 204 4 £8.4 (.49 024 B30 881 1.1 26.4 0026
870724 208 12 58.1 033 0.08 B8O Bg1 1.1 26.1 0083
870728 206 12 58.0 0.25 0.07 580 588 0.8 28.0 0078
970728 207 12 58,1 022 006 577 585 0.8 26.1 0108
870727 208 12 58.0 0,25 007 580 588 09 26,0 0133
970728 209 12 58.2 080 017 57.7 584 1.7 28.2 0157
970728 210 12 58.5 0.11 003 582 B85 0.3 28.5 0183
870730 2117 12 58.5 0.24 (.07 882 581 0.8 26.5 0210
870731 212 12 58.4 025 0.07 B5BB.2 53.1 0.9 284 0235
870801 213 12 £8.4 .18 0.05 §58.2 588 0.6 26.4 0263
870802 214 12 536 (.33 0.10 5385 587 11 26.6 0288
870803 215 12 585 0.42 (.12 B8.2 B3T 1.4 6.5 0316
8470804 216 12 585 .32 0.089 B&2 5%.4 1.1 - 2858 0342
870805 217 12 58.4 (.25 0.07 B5BBZ 531 0.8 26.4 Q368
9708086 218 12 586 0.41 0.12 EBBSH 60.0 1.4 28.6 0385
g70807 218 12 £58.4 0.15 0.04  5BZ 585 03 26.4 0422
g70808 226 12 58.5 0,13 004 BH2 B8E 0.3 26.5 0448
970808 221 12 585 0.8 0.04 BB2 538 0.8 26.5 0478
870810 222 12 E8.6 (.37 .11 582 537 1.4 28.6 050N

. 570811 223 12 - B35 040 0,12 582 53.7 1.4 26.8 (828
870812 224 12 58.3 025 0,07 582 531 0.8 28.3 0BB4
870813 228 12 58.2 .00 000 BB2 B82 00 26.2 0580
470814 228 11 58,86 0.65 020 580 534 1.4 26.6 0807
g70815 227 12 £9.1 0.08 0.02 581 E9.4 03 27.1 0834
870816 228 12 58,1 0.00 £.00 591 581 0.0 Z7.1 0861
970817 228 12 59.1 0.30 G.08 588 BO.O0 1.1 27.1 0B88
870818 230 12 58.8 .14 004 58.8 531 0.3 26.89 0715
870818 23 12 §8.0 0.28 0.07 588 §53.7 0.2 27.0 Q742
870820 232 12 £8.6 0.18 0.068 5B8.E5 581 06 26.6 {768
870821 233 12 8.8 0.00 (.00 B58% 585 0.0 26.8 (795
970822 234 12 58.4 0.1% (.06 882 588 06 26.4 (0822
870823 238 12 58.2 000 000 BR2Z 582 00 262 0848
870824 236 12 £8.2 018 0.08 5B.0 585 Q.6 26.2 0874
870825 237 12 8.1 (.18 0.05 58.0 585 0.5 281 080C
8708286 238 12 58.3 020 O0.08 580 588 03 28.3 ° 0928
870827 238 12 58.3 (.08 0.02 582 885 G3 26.3 0853
870828 240 12 58.2 (.14 ©0.04 B8O 585 08 2682 0878
870829 241 12 58.2 0.00 0.00 582 582 Q0 26.2 1005
870830 242 12 58.3 0.08 0.02 582 B8s 03 26.3 1031
970831 243 12 58.3 (.08 (.02 B82Z 5886 0.3 28,3 10568
g708M 244 12 8.3 0.08 0.02 882 B85 0.3 28.3 1084
870802 245 12 ER.2 008 0,02 580 882z 0.3 268.2 1110
870803 248 12 58,1 0.18 .04 880 B&Z 0.3 8.1 1138

App 1-1
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Appendix Tabie 1.~Water temperatures (F} and temperature units for Upper Pond-Upper
Spring @ Sekokini Springs, MT {July 23, 1887 to March 31, 1398).

Julian Cumn

. Date day N Mean =D 8E Min Max Range TuUs TUs
970904 247 12 58.1 0,18 0,05 5B.0 BB5 0.8 26.1 1182
970805 248 12 58.0 0.313 0.04 EBB.O BBZ 0.3 6.0 1188
870806 248 12 58.¢ ©0.13 0.04 530 BB2Z 0.3 26.0 1214

. 970907 250 12 58.1 0.14 0.04 B8.L0 582 0.3 26.1 1240
870808 251 12 8.1 0.14 004 580 582 0.3 26.1 1286
870808 252 12 58.0 .11 0.03 B3O BB2Z 03 26,0 1292
870810 2583 12 E8.0 0.00 0.00 580 B8O 0.0 26,0 1318
870911 284 12 £7.8 0.24 0.07 57.4 580 0.8 25.8 1344
970812 255 12 7.5 0.18 0.04 574 57.7 0.3 2585 1370
970913 56 12 576 (.14 0.04 57,4 5§77 03 25.6 1385
9705814 287 12 57.4 0,117 003 57.1 B74 0.3 284 1421
8970815 258 12 573 018 008 E6.8 E7.4 0.8 25.3 1448
870816 258 12 §7.1 008 002 E7.1 57.4 0.3 25,1 147
8708917 2680 12 £7.3 0,14 .04 5B7.1 574 03 28.3 1486
870918 261 12 B7.3 015 004 571 574 Q.3 253 1822
870918 282 12 574 0.00 GO0 574 574 0.0 254 1547
970820 263 12 7.4 0.00 000 574 874 0.0 254 1572

"870821 264 12 7.3 018 004 EB7.1 B74 0.3 25.3 1588
970922 268 12 57.2 0,11 0.03 B7.1 574 03 25.2 1823
970923 288 12 §7.3 021 0086 57.1 57.7 0.8 25.3 1648
870824 267 12 7.4 0.08 002 574 577 0.3 25.4 1874
970928 268 12 87.4 008 002 571 574 0.3 B4 16898
870928 268 12 §7.2 .13 004 571 B74 0.3 252 1724
870927 270 12 7.1 000 600 8§71 571 0.0 25.1 1748
970828 27 12 57.1 .00 000 B7,1 B7.1 0.0 2681 1774
870829 272 12 57.1 011 603 588 571 4.3 25.1 1798
470830 273 12 568 0.11 0.03 868 57.1 0.3 4.9 1824
871001 274 12  56.8 0.00 0.00 B6E 568 0.0 24,8 1848
871002 275 12 56.8 (.13 0.04 B8.6 5B8.8 0.3 24.8 1874
271003 276 12 56.6 000 000 §6.8 B8E6 0.0 24,8 1888
871004 277 12 56,5 0,13 0.04 563 5686 0.3 24.5 1823
871005 278 12 854 0.14 004 B3 568 0.3 24.4 1947
9710086 278 12 §6.3 0,00 0.00 8583 5883 0.0 243 1972
971007 280 12 56,2 0.14 0.04 5580 583 03 Z4.2 1886
971008 281 12 58.0 0.00 0.00 580 B8L 00 24.0 2020
89710089 282 12 58.0 0.0 000 58.0 580 0O 24.0 2044
871010 283 12 E6.0 0.08 0.02 557 580 0.3 24.0 2088
871011 28B4 12 EEZ 0.08 0.02 B57 5880 0.3 23.8 2082
871012 285 12 §5.7 0.00 O0.00 B5.7 857 GO 237 2118
871013 286 12 5E.6 0.14 (.04 555 B57 0.3 23.8 2138
871014 287 12 85,5 0.00. 000 655 555 0.0 23.5 2182
871018 288 12 55.3 (.18 0.0 552 857 08 23.3 2188
871018 282 12 §5.2 (.16 Q.08 B52 B7 0.8 23.2 2208

App 1-2
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Appendix Table 1.—Water temperatures {F} and temperature units for Upper Pond-Upper
Spring @ Sekokini Springs, MT {July 23, 1897 to March 31, 18588}

Julian - Cum
Date day N Mezn 8D 8 Min Max Range TUs Tus
871017 280 12 86,2 Q.12 003 549 555 0.6 23.2 2232
g71018 281 12 55.0 0.1 005 54.8 855 0.8 23.0 2266
871018 282 12 54,9 0.08 002 549 552 03 228 2278
871020 283 12 54.9 0.18 0.05 546 852 0.6 22.8 230
871021 284 12 54.86 GO0 000 546 548 00 22.6 2324
971022 285 12 546 (.13 0.04 543 5486 O3 226 2346
971023 . 286 12 54.4 0,11 0.03 54.3 5.6 0.3 22.4 2388
§71024 297 12 54.3 0.11 0.03 541 543 03 22.3 233
5710285 288 12 54.2 0.14 0.04 54.1 543 0.3 22,2 2413
871028 289 12 54.1 0.00 0.00 54,1 541 00 22,1 2438
971027 300 12 54,0 0.13 0.04 538 B4.1 03 22.0 2487
971028 301 12 £3.8 oO.11 003 §3.8 541 0.3 21.8 2478
871029 302 12 53.8 008 0.02 85385 53.8 03 21.8 2501
a71030 03 12 53.% 0.08 0.02 535 538 03 21.6 2522
971031 04 12 3.4 ©0.13 004 532 535 03 21.4 2543
27111 aos 12 53.3 031 0.03, 53.2 535 0.3 21.3 28568
871102 306 12 53.2 .00 0.00 §83.2 832 0.0 21.2 2588
871103 307 12 53.1 0.15 0.04 528 83.2 0.3 21.1 2807
271104 308 12 53.0 ©.11 0.03 5289 832 03 21.0 2628
. 871105 08 12 528 0,15 0.04 527 528 0.3 20.8 2648
871106 30 12 2.7 .11 .03 527 828 03 20.7 2870
871107 311 12 59.6 0.12 0.04 524 527 O3 20.6 2680
571108 312 12 52.4 000 600 524 B24 0.0 20.4 2711
971108 313 12 523 014 0.04 521 824 0.3 203 273t
971110 314 12 57,1 000 0.00 521 521 0.0 20,1 2781
871111 315 12 52.0 013 0.04 3518 B21 0.3 200 21
g71112 318 12 51,8 0.00 G00 £1.8 51.8 0.0 18.8 2741
971113 317 12 51.7 0.14 O0.04 818 B1.&8 03 18.7 281¢
871114 318 13 51.8 0.20 0.08 §1.0 51.8 0.8 19.6 2830
871115 318 12 1.5 0.08 002 5i1.3 51.8 0.3 19.5 2848
971118 320 12 513 011 0.03 513 516 03 19.3 2868
871117 321 12 1.2 O.11 003 5810 513 0.2 19.2 2888
871118 322 12 51.0 ©0.00 000 B0 B51.6 9.0 18.0 2807
a71118 323 12 51.0 0.00 000 B1.0 B1.0 0.0 18.0 2928
871120 324 12 508 0.14 0.04 507 Bi.0 0.3 18.8 2844
871121 328 12 0.7 0.00 0.0 B0.7 807 0.0 18.7 2983
g71122 326 12 50.7 0.13 0.04 BG4 507 0.3 18.7 2882
71123 327 12 50.4 0.00 000 504 504 00 18.4 3000
a71124 azs 12 50.2 0.14 0.04 502 804 0.2 18.3 3018
871128 328 12 50.2 0.00 0.00 50.2 80.2 Q0 18.2 3037
871126 3a30 12 43.8 0.11 0.03 48,9 50.2 0.3 17.9 3055
871127 33 12 49.8 013 0.04 486 488 03 17.8 3072
871128 332 12 496 0.1 003 486 49.8 03 17.8 3080
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Appendix Table 1.—\Water temperatures {F} and temperature units for Upper Pond-Upper
Spring @ Sekokini Springs, MT [July 23, 1897 to March 31, 1998).

Juiian Cum

" Date day N Mean SD SE Min Max Range TUs TUs
871129 333 12 48.5 013 0.04 493 486 03 17.8 3108
871130 az4 12 493 008 0.02 483 436 0.3 17.3 3135
971201 338 12 483 011 0.03 480 483 0.3 17.3 3142
971202 336 12 48.0 0.00 0.00 480 4%.0 0.0 17.0 -3188
971203 337 12 49.0 0.11 003 48,8 49.0 0.3 17.0 3176
871204 338 12 48.8 0.00 000 488 488 0.0 16.8 3183
971205 338 12 48,8 0.00 0.00 488 488 0.0 16.8 3210
971208 340 12 48.6 0.14 D04 48,5 48.8 0.3 18.6 3226
871207 341 12 485 (.00 0.00 4858 485 Q.0 16,5 3243
971208 342 12 48,5 G.00 0.00 485 485 0.0 16.5 3258
971208 343 12 48.2 G608 0,02 482 485 0.3 18.2 3276
871210 344 12 48.2 0.00 000 48.2 48,2 0.0 16.2 3232
871211 348 12 48.2 0.00 0.00 48.2 48.2 0.0 16.2 3308

- 871212 346 12 48.0 0.14 0.04 47.9 48.2 0.3 16.0 3324
971213 347 12 47.9 000 Q.00 47.8 47.8 0.0 18.8 3340
971214 348 12 47.5 0.00 000 47.8 473 0.0 16.9 3358

871218 . 348 12 47.7 011 003 477 478 03 18.7 3371
871216 380 12 47,7 000 000 47.7 477 .0 187 3387
8971217 351 12 47,7 0.00 90.00 477 47.7 0.0 18.7 3403
8971218 352 12 47.5 0.14 0.04 474 47.7 0.3 15.5 3418
871218 353 12 47.4 000 0,00 47.4 47.4 0.0 18.4 3434
871220 354 12 473 0,11 0.03 4717 47.4 0.3 15.3 3448
g71221 385 12 47.1 0.08 o.02 471 4&74 0.3 18.1 3484
971222 358 12 47.1 G000 000 471 47.1 0.0 15.1 3479
871223 357 12 47.1 .08 002 4688 471 0.3 18,1 3484
g71224 358 12 46.8 008 . .02 468 471 03 14.8 3809
871225 388 12 46,8 0.00 000 48.8 488 0.0 14.8 3524
871226 3B0 12 48,8 013 0.04 48.5 48.8 0.3 14.8 3539
871227 361 12 46,6 0.11 Q03 485 468 0.3 14.6 3553
871228 382 12 46,5 000 Q.00 4635 465 0.0 145 3588
871228 383 12 48,5 0.00 O0.00 465 465 0.0 14.5 3582
871230 364 12 46,5 0.13 $.04 483 48685 0.3 14,5 3597
871231 368 12 463 Q.00 000 483 4863 0.0 14.3 3811
a8o01n 1 12 48.3 .00 0.00 483 483 0.0 14.3° 3625
980102 z 12 48.2 0.14 0.04 46.0 4863 0.3 14.2 3838
880143 3 12 46,0 Q.00 000 460 4580 0.0 14.0 3883
8980104 &4 12 48.0 0.00 Q.00 48.0 480 0.0 14.0 3667
Q80108 B 12 48,0 000 000 46.0 48.0 0.0 14.0 3881
880108 6 12 45,7 0.08 0.00 457 480 0.3 13.7 3685
880107 7 12 45,7 0.00 0.00 457 457 0.0 13.7 3709
980108 8 12 457 0.11 003 454 457 03 13.7 3723
280102 g 12 48,5 0,11 0.03 484 457 0.3 13.8 3738
8BO11C 10 12 45.4 000 000 454 484 040 13.4 3749
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l Appendix Table 1.~Water temperatures (F} and temperature units for Upper Pond-Upper
Spring @ Sekokini Springs, MT (July 23, 1987 to March 31, 1998}

Julizn Cum
Date day N Mean SD Sk Min Max Hange TUs TUs
980111 11 12 454 013 004 452 454 0.3 134 3763
980112 12 12 45.2 0.08 002 452 454 03 13.2 3776
880113 13 12 452 000 0.00 452 452 00 13.2 3789
980114 14 12 452 000 0.00 452 452 00 13.2 3802
980115 15 12 4541 012 004 449 452 0.3 13.1 3815
880116 i6 12 449 008 002 448 452 03 12.9 3828
380117 17 12 449 000 000 448 448 00 12.9 3841
980118, 18 12 449 000 000 443 449 00 12.9 3854
980118° 18 12  44.8 043 004 446 449 03 12.8 3867
980120 20 12 44.6 0.11 0.03 446 449 03 12.6 3879
980121 21 12 446 000 000 446 446 00 12.6 3892
980122 52 12 446 000 000 446 446 00 12.6 3905
980123 23 12 44.4 014 004 443 448 03 . 12.4 3917
980124 24 12 443 008 002 443 446 03 12.3 3929
980125 25 12 443 000 000 443 443 0.0 12.3 3942
980126 26 12 444 0.00 0.00 443 443 00 12.3 3954
980127 57 12 443 000 000 443 443 0.0 123 3968
980128 78 12 443 000 000 443 443 00 12.3 3979
980129 23 12 442 0.14 004 440 443 03 122 3991
. 980130 30 12 441 013 004 440 443 03 121 4003
980131 31 12 441 011 003 440 443 03 121 4015
980201 32 12 440 000 0.00 44.0 440 0.0 12.0 4027
980202 33 12 440 000 000 440 440 00 12.0 4039
880203 34 12 440 008 002 43.8 440 03 12.0 4051
980204 35 12 439 014 004 43.8 440 0.3 11.9 4063
980205 36 12 438 013 004 43.8 440 03 11.8 4075
980206 37 12 43.8 013 004 43.8 44.0 0.3 11.8 4087
280207 38 12 438 000 000 43.8 43.8 0.0 11.8 4098
980208 38 12 43.8 000 000 43.8 43.8 0.0 11.8 4110
380209 40 12 438 000 000 438 438 0.0 11.8 4122
080210 41 12  43.8 000 0.00 43.8 43.8 00 11.8 4134
980211 42 12 438 000 006 43.8 43.8 0.0 11.8 4146
9B0212° 43 12 437 0413 0.04 435 43.8 03 117 4157
980213 44 12 436 D014 004 435 438 03 11.8 4169
980214 45 12 435 011 003 435 43.8 03 11.5 4180
980215 46 12 435 008 0.02 43.5 438 03 115 4182
380216 47 12 435 008 002 643.5 43.8 03 115 4203
980217 46 12 435 008 002 435 43.8 03 115 4215
280218 49 12 435 000 0.00 43.5 435 0.0 115 4226
980218 €0 12 43.5 012 003 43.2 43.8 0.6 11.5 4238
980220 51 12 434 014 004 43.2 435 0.3 11.3 4249
980221 52 12 434 014 0.04 432 435 03 11.3 4260
380222 £3 12 434 013 D04 432 435 03 11.3 4272
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Appendix Table 1.~Water temperaturgs [F} and temperaturs units for Upper Pond-Upper
Spring @ Sekokini Springs, MT {July 23, 1887 to March 31, 1828),

Julian Cum
{ate day N Mean 8D SE Min Max Range TuUs Tus
9486223 B4 12 43,3 0.25 0.07 43.2 440 0.8 11.3 4283
980224 85 12 43,3 013 0.04 43.2 435 03 11.3 4294
980225 56 12 433 0413 004 43.2 435 0.3 11.3 4306
880228 57 12 432.2 011 003 43.2 435 03 11.2 4317
880227 58 12 43.3 0.25 0.07 43,2 440 0.8 11.3 4328
980228 5% 12 43.3 025 007 43.2 440 0.8 11.3 433¢
ago3am 60 12 43.2 011 .03 432 435 03 11.2 4351
880302 61 12 43,2 000 0.00 43.2 43.2 40 11.2 4382
980303 62 12 43.2 0.00 000 43.2 432 0.0 11.2 4373
SB0304 63 12 43.2 011 003 43.2 438 0.3 11.2 4384
880305 64 2 43,2 0.00 0.00 -43.2 43.2 0.0 11.2 4385
S80306 6% 12 43,3 0.24 007 432 440 0.8 11.3 4407
gBC307 66 12 431 0.18 0.08 42.8 435 0.6 11,1 4418
880308 67 12 43,0 0.14 0.04 423 43.2 Q.3 11.0 4428
880308 88 12 43.0 014 008 428 43.2 03 11.0 4440
886310 £3 12 431 033 0,09 429 440 11 11,1 4451
980311 .70 12 43.0 014 0.04 42.8 43.2 0.3 11.0 44862
880312 71 12 43,1 0.25 0,07 429 43383 08B 111 4473
980313 72 12 43.0 0.13 0.04 429 432 0.3 11.0 4484
9B0314 73 12 43.0 0.18 005 429 43.58 0.8 11.0 4485
880315 74 12 43.0 0.11 003 428 432 03 11.0 4506
980316 75 12 43.0 0.32 008 4285 440 1.1 11.0 4517
980317 78 12 43.0 0.17 0.05 42,8 435 0.6 11.0 48528
8980318 77 12 43.0 011 0.03 42.8¢ 432 03 11.0 48538
880318 78 12 A3.0 024 0.07 428 43,8 Q.8 11.0 4BB0
9806320 78 12 429 011 003 428 428 03 10.9 45861
980321 BO 12 42,9 0.11 003 326 4283 03 10.9 4572
380322 a1 12 42.8 0.14 0.04 428 428 03 10.8 4582
8980323 82 12 42.8 0,14 0.04 428 428 0.3 10,8 4533
886324 83 12 42.8 0185 004 426 429 0.3 10.8 4604
880328 84 12 42.8 014 004 426 429 03 10.8 4815
980326 85 12 42.8 0,14 0.04 42.6 428 03 10.8 4628
880327 83 12 42.8 015 0.04 428 423 03 10.8 4636
880328 87 12 42,8 025 007 426 435 0.8 10.8 4647
980328 g8 12 42.8 025 007 426 435 0.8 10.8 4658
980330 89 12 42,8 0.258 0.07 426 435 0.8 10.8 4669
880331 a0 6 42,7 014 0068 42,6 4298 03 10,7 4679
App 1-8
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I ' Appendix Table 2.—Water temperatures {F} and temperature units for Upper Pond-Spring
Complex @ Sekokini Springs, MT LJuly 28, 1887 to March 31, 13981,

Julian Cum
Date day N Mean SD SE Min Max Range TUs TUs

No dats collected at this site from July 23-27

§70728 208 B 63.4 0.00 000 8634 8634

0.0 314 003

870728 . 210 12 63.3 0.11 0.03 B3.1 €34 03 31.3 Q0a3
870730 231 12 63.4 0.08 0.02 634 636 03 31.4 Q084
8970731 212 12 3.5 0.14 0.04 634 63.6 0.3 31.5 0125
8970801 13 12 3.6 013 004 63.4 636 03 3.8 0157
970802 214 12 63,7 608 002 &63.8 638 03 31.7 0189
970803 215 12 63.8 0.1 0.04 63,8 63.82 03 3i.8 022
870804 218 12 £3.9 0.00 000 63.9 '83.8 0.0  31.8 0252
970805 217 1Z2 84.0 0.13 0.04 63.8 64.2 03 32.0 0284
870806 218 12 64,2 0.12 Q.04 63.8 ©B4.5 0.6 32.2 0317
870807 218 12 843 011 0.03. 64.2 6435 0.3 32.3 0349
970808 220 12 4.4 0.14 0.04 64.2 645 03 32.4 Q381
270808 221 12 64.5 000 0.00 645 645 0.0 32,5 0414
870810 222 12 64.4 0,18 005 64,2 64.8 0.8 32.4 0448
. 870811 223 12 - B4.7 018 0.05 645 651 0.8 327 0478
870812 224 12 64.8 Q.17 0.05 6&4.5 651 0.8 32.8 0812
870813 228 12 4.7 018 0405 645 651 0.8 32.7 0544
870814 226 11 §4.7 €.5% .18 84.2 EB.0 1.8 32.7 0577
§70815 227 12 843 045 0.13 863.8 8657 1.7 32.3 08608
870818 228 12 4.0 017 005 838 645 0.6 32.0 0641
870817 228 12 64.1 0,83 0.5 63.6 654 1.7 32.1 0673
870818 230 12 3.8 021 006 636 645 0.8 31.9 0705
870819 231 12 §4.0 0.47 014 €36 654 1.7 32.0 0737
870820 232 12 §3.8 042 012 863.8 651 1.5 31.8 Q768
870821 233 12 3.7 038 011 634 648 1.4 31.7 0801
§70822 234 12 3.7 ©.81 .18 63.4 651 1.7 31.7 0833
870823 235 32 £3.4 045 013 631 845 1.4 31.4 0384
870824 238 12 £3.1 .00 006 63.7 6831 0.0 311 0885
270825 237 12 63.2 0.47 ©€.13 62.8 642 1.4 31.2 0826
870828 238 12 $3.2 054 Q.18 62,8 645 1.7 31.2 Q858
870827 238 12 631 0.5¢ 017 62.8 68435 1.7 31.1 0888
970828 240 12 629 0.14 0.04 62.8 63.1 0.3 30,8 1020
g70828 241 12 £2.8 042 012 628 64.2 14 30,8 1080
870830 242 12 62.8 038 0.10 628 638 1.2 a8 1081
870831 243 12 62.8 0.18 0.08 62.8 63.4 0.8 308 1112
870801 244 12 £2.9 .40 011 62,8 63.9 1.2 30,9 1143
870802 2485 12 62,8 040 011 628 639 1.2 30,9 1174
970803 248 12 2.7 ©0.1% 008 825 631 0.8 30.7 1205
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Appendix Table 2.—Water temperatures {F) and temperature units for Upper Pong-Spring
Complex @ Sekokini Springs, MT [July 28, 1897 to March 31, 1888)°,

Sekokini Springs Natural Resring Facility Master Plan

Judian Cum
[ate day N Mean 8D SE Min Max Bange TUs TuUs
870304 247 12 626 033 008 622 634 1.2 30.6 1235
870808 248 12 2.3 0.33 0.10 82.2 834 1.2 30.3 12886
8709086 248 12 62.4 0.40 0.11 82.2 834 1.2 304 1298
270907 280 12 82.2 0.43 0.12 618 634 1.4 30.3 1328
470808 251 12 624 048 0.13 822 636 1.4 30.4 1357
870908 82 12 2.2 052 0,15 818 638 1.7 30.2 1387
870810 283 12 520 0,13 004 619 622 03 300 1417
870811 254 12 82.0 (.18 0.04 €1.9 822 0.3 30.0 1447
870812 258 12 820 013 0.04 81.8 822 0.3 30.0 1477
970913 2586 12 62.0 0.43 90.12 81.8 634 1.7 30.¢ 18507
g70814 W7 12 81.9 0.08 002 818 B1.2 0.3 29.89 1537
870815 258 12 $1.7 011 0.03 61.8 61,83 0.3 28.7 1867
870918 289 12 81,7 0.08 0.02 61.6 81.8 0.3 28.7 1588
870817 260 12 81.8 0,17 0.05 61.4 B1.8 0.8 29.6 1826
970918 . 281 12 81.4 0.00 0.0¢ 8614 614 0.0 28.4 1655
70819 262 12 81.2 0.26 0.07 61,1 81.8 0.9 28,2 1685
970820 263 12 61.2 0.23 €.10 81,1 822 1.4 29.2 114
970821 L 264 12 80.8 0.2 007 60.8 B1.8 0.8 28.9 1743
a70822 2685 12 80.7 0.18 008 805 611 068 287 1IN
870923 - 266 12 §0.6 ©0.17 O.05 60.5 B1.1 0.6 28.6 1800
970924 287 12 80,8 0.17 008 802 808 0.8 28.5 1828
70828 288 12 60,2 0.17 005 53¢ BOS5 0.6 28.2 1857
870826 268 12 Bo.8 0.00 000 B985 B9 0.0 27.9 1884
870827 270 12 9.8 (.13 0.04 53.8 B53.9 03 278 1912
870828 2N 12 £§8.6 000 O0.00 5358 5886 0.0 27.6 1840
870928 272 12 587 ©0.23 007 584 &£H0.2 0.3 27.7 18868
870830 273 12 5.4 0.18 0.06 584 588 0.8 27.4 1885
871001 274 12 9.4 008 002 5834 5386 03 27.4 2022
871002 2795 12 59.2 0.18 C.05 581 58.8 0.8 27.2 2050
871003 276 12 §9.1 Q.00 0.00 581 . EB21 0.0 27.7 2077
871004 277 12 58.0 0.4 0.04 58.8 531 0.3 27.0 2104
871005 278 12 58,8 0.08 0.02 585 588 0.3 26.8 2130
871008 2738 12 8.6 0.14 0.04 58.5 588 03 26.8 2157
71007 280 12 8.5 0.08 0.02 585 588 0.3 268,56 2184
871008 281 12. 58.3 0.19 005 5B82Z 588 0.8 26,3 2210
971008 282 12 8.2 0.00 000 582 B3z 00 26,2 2238
871010 283 12 E8.2 .13 004 578 882 03 26,2 2262
a710Mm 284 12 B0 ©.08 0.02 57.8 582 03 26,0 2288
871012 288 12 7.8 0.17 0.05% §7.7 EBB2 0.8 258 2314
271013 286 12 £§7.7 0.00 Q00 5B7.7 BZ7 0.0 287 2340
g971014 287 12 576 (.13 004 B74 527 03 25.6 2388
971015 - 288 12 k7.4 0,11 0.03 574 577 0.3 25.4 2381
871016 288 12 £7.2 014 004 571 574 03 25,2 2418
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|I Appendix Table 2.—Water temperatures (F] and temperatura units for Upper Pond-Spring
Complex @ Sekakini Springs, MT {July 28, 1987 1o March 31, 1988}°.

Julian Cum

Date day N Mean 8D SE Min Max Range TUs TUs
971017 298¢ 12 7.1 0.11 0.03 &7.1 §7.4 03 251 2441
571018 291 12 £6.9 0.14 0.04 S6.8 571 0.3 24,9 2466
971019 292 12 56.5 0.14 0.04 583 568 0.6 245 2481
871020 293 12 6.5 0.17 0.05 56.3 56.8 0.6 245 2515
871021 294 12 583 0.11 0.03 56.3 56.6 03 243 2638
871022 295 12 8.0 0.08 0.02 56.0 563 0.3 240 2563
871023 286 12 §5.8 0.13 0.04 557 560 0.3 23.9 2587
971024 o287 12 §5.7 0.08 0.02 557 56.0 03 237 2611
971025 298 12 555 0.14 004 554 557 0.3 235 2635
971026 299 12 R4 0.00 0.00 B854 554 00 234 2658
871027 200 12 554 0,13 0.04 652 554 03 234 2681
971028 301 12 55.1 0.08 0.02 54.89 552 0.3 231 2705
871029 302 12 54,9 0.00 0.00 54.9 549 00 229 2727
971030 303 12 547 0.14 0.04 546 548 03 227 2750
971031 304 12 545 0.17 0.05 54.3 548 0.6 225 2773
871101 308 12 545 0.15 004 54.3 546 03 225 2785
971102 306 12 4.3 0.00 0.00 54.3 543 0.0 223 2818
971103 307 12 543 0.00 0.00 54.3 543 00 223 2840
871104 308 12 543 0.13 004 540 543 03 223 2862
871105 208 12 54.1 0.11 0.03 54.0 543 03 22,1 2884
. 371106 310 12 540 0.00 000 540 540 0.0 22.0 2906
871107 311 12 3.9 0.14 004 53.8 540 03 21.9 2928
871108 312 12 53.7 0.13 004 535 53.8 03 21.7 2850
871109 313 12 535 0.11 003 535 538 0.3 21.8 287
971110 314 12 3.2 0.08 002 532 535 03 212 2893
871111 318 12 3.2 0.12 0.03 529 535 0.6 21.2 3014
971112 316 12  53.0 0.14 0.04 529 532 03 21.0 3038
871113 317 12 52.9 0.14 0.04 526 532 06 209 30586
971114 318 12 52.8 028 008 526 53.5 08 20.8 3076
871115 318 12 2.7 0.2% 007 526 B53.B 0.8 207 3087
871118 320 32 52.6 0.22 0.06 52.4 53.2 08 206 3118
971117 321 12 52.4 0.00 ©0.00 524 524 0.0 204 3138
971118 322 12  §2.3 012 0.04 521 524 03 203 3158
871118 a23 12 B52.0 0.14 0.04 51.8 521 03 200 3178
971120 324 12 51.8 0.00 0.0¢ 51.8 51.8 0.0 18.8 3198
871121 325 12 51.6 0.13 0.04 51.5 51.8 03 18.6 3218
871122 326 12 51.4 0.19 0.05 51.3 51.8 0.6 19.4 3237
871123 327 12 51.2 0.13 0.04 51.0 51.3 0.3 18.2 3256
971124 328 12 51.0 0.00 000 51.0 51.0 0.0 180 3275
971125 32 12  50.8 0.13 0.04 5O.7 51.0 03 188 3294
971126 330 12 507 0.17 0.05 50.4 51.0 0.8 187 3313
971127 331 12 50.4 .12 0.03 501 507 0.6 184 333
971128 332 12 502 0.08 002 501 504 0.3 182 3348
971129 933 312  50.1 0.13 0.04 48.8 501 0.3 181 3367
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Appendix Table Z.--Water temperatures {F] and temperature units for Upper Pond-Spring
Complex @ Sekokini Springs, MT (July 28, 1897 to March 31, 1988)°.

Julian Cum
Date day N Mean SD SE Min Max Range TUs TuUs
871130 334 12 48.9 008 Q.02 488 501 03 17.8 3385
871201 336 12 48.8 0.24 007 4886 504 09 17.8 3403
971202 336 12 486 008 0.02 4838 488 0.4 17.86 3421
971203 337 12 49.4 (.14 0.04 493 43936 0.3 17.4 3438
971204 338 12 49.3 0.00 0.00 48.3 483 0.0 17.3  345%
971208 338 12 49.3 0.08 002 49.3 48368 0.3 17.3 3473
871208 34G¢ 12 48.3 0.00 000 483 4353 00 17.3 3480
871207 341 12 49.3 0.08 0.02 48.0 483 0.3 17.3 3507
871208 342 12 48.0 008 0.02 49.0 483 0.3 17.0 3524
871208 343 12 48.0 000 0.00 490 430 ¢.0 17.0 3841
371210 344 12 48.0 0.08 002 480 483 03 17.0 3588
871211 345 12 48.8 (.14 0.04 4B.7 43,0 0.3 18.8 38578
g71212 346 12 48,7 014 0.04 485 490 0.6 18,7 38582
871213 347 12 4885 011 0.03 48,8 487 0.3 16,5 3608
871214 348 12 48.4 013 004 48.2 4835 0.3 16.4 382%
§71218 348 12 48.2 G.11 003 482 485 0.3 16.2 3841
871216 380 1 48,2 000 600 482 48.2 0.0 18.2 3887
871217 381 12 482 0,12 0.03 472 485 (0.8 18.2 3673
971218 352 12 47,8 000 000 47.2 478 0.0 15.82 3888
871218 383 12 47.8 017 Q.08 47.68 4382 0.6 15.8 3705
71220 354 12 47.8 0.14 004 47.6 47.8 03 158 3721
g71221 385 12 47.8 008 (002 478 47.8 03 15.68 37386
g71222 358 12 476 021 008 47.4 478 086 15.6 3752
871223 357 12 47.4 (.00 0.00 47.4° 47.4 0.0 15.4 3787
971224 358 12 47.2 014 004 477 474 03 15,2 3783
G712285 358 12 47.2 014 004 471 474 0.3 18.2 3798
871228 380 12 47.1 000 000 471 471 0.0 15.1 3813
871227 381 12 47.1 C.00 0.0 471 471 0.0 15.1 3828
871228 3gz 12 46.8 (.14 004 48.8 47.1 03 14.8 3843
871228 363 12 46.8 000 0.00 46,8 4838 0.0 14.8 3858
871230 364 12 48,7 014 004 465 468 03 147 3872
871231 385 12 48,5 000 0.00 46585 465 00 14.5 3887
980101 1 12 46,5 0.00 Q.00 48,5 485 00 145 3901
880102 2 12 46,2 016 008 48.0 485 08 14.2 3915
280103 3 12 48.0 000 Q.00 480 450 0.C 14.0 3828
880104 4 12 458 €158 0.04 487 480 0.3 13.8 3943
880108 g 12 45,7 008 002 487 480 0.3 13.7 34987
980106 8 12 48,7 000 000 457 487 0.0 13.7 3871
280167 7 12 4568 0.14 (.04 454 457 0.3 13.8 3984
280108 8 12 45.2 013 004 451 454 0.3 13.3 3887
880108 g 12 454 011 0.03 454 487 (0.3 13.4 40711
380110 10 12 454 (000 000 454 484 0.0 13.4 4024
280111 11 12 45,4 0,28 0407 451 480 CO.8 13.4 4038
880112 12 12 452 011 003 451 454 0.3 13.2 4051
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Appendix Tabie 2.—Water temperatures {F} and temperature units for Upper Pond-Spring
Camplex @ Sekokini Springs, MT {July 28, 1997 10 March 31, 1898)°

Jukian Cum
Date day N Mean 8D SE Min Max Range TuUs Tus
880113 13 12 451 0,08 0.02 451 454 03 13.1 4084
880114 14 12 45,1 011 003 44.8 451 0.3 13.1 4077
980115 15 12 44.7 0.4 004 446 448 0.3 12.7 4080
880118 16 12 44.4 019 005 443 448 08 12.4 4102
280117 17 12 443 031 003 443 448 0.3 12.3 4118
880118 18 12 44,2 0.24 007 440 448 0.8 12.2 4127
880119 18 12 44.0 (.12 0.03 43,7 443 Q.8 12.0 4139
880120 . 20 12 43.8 0.14 0.04 43,7 44.0 0.3 11.8 4151
a8 2 21 12 43,7 0.08 002 437 44.0 0.3 11.7 4162
980122 22 12 43.7 0.00. 0.00 43.7 43.7 0.0 11.7 4174
880123 23 12 43.7 008 002 434 43.7 03 11.7 4188
980124 24 12 43.7 000 000 43,7 43.7 0.0 117 4187
880128 25 12 436 0.14 004 434 437 03 11.6 4208
980126 28 12 43.6 (.18 004 434 43,7 Q.3 11.6 4221
980127 27 12 43,6 014 004 434 43,7 03 11.6 4232
980128 28 12 437 0.24. 007 434 443 0.8 11.7 4244
880128 298 12 437 0168 0.0 43.4 440 0.6 11.7 42588
880130 30 12 435 0£.13 0.04 43.4 43.7 0.3 11.5 4267
880131 31 12 435 0.25 0.07 43.4 443 0.8 11.5 4278
980201 3z 12 43.4 011 003 432 434 03 11.4 42380
. 880202 33 12 - 433 0.14 004 43,2 434 0.3 11.3 4301 -
280202 34 12 433 0.14 Q.04 43.2 43.4 03 11.3 4313
280204 35 12 43.4 031 008 43.2 440 0.8 11.4 4324
aq0208 36 127 433 0.22 008 43.2 437 0.6 11.3 4338
980206 a7 12 43.2 0.08 0.02 432 434 03 11.2 4347
980207 38 12 43,2 011 Q.03 43.2 434 0.3 11.2 4388
980208 39 12 43,2 000 000 432 43.2 00 11.2 4363
T 980208 40 12 43.0 15 004 429 43.2 0.3 11.0 4380
880210 41 12 43.0 0:23 0.07 429 434 0.8 11.0 4391
980211 42 12 42,9 011 0.03 4283 432 03 0.9 4402
980212 43 12 42.89 0,11 0.03 428 43,2 03 10.8 4413
880213 44 12 42,9 0,08 0.02 429 432 03 10.8 4424
980214 45 12 43,1 038 011 428 440 1.1 11.1 4435
880215 48 12 43,1 0.28 .08 42.8 437 Q0.9 11,1 4446
880216 47 12 43,2 019 0.08 43.2 437 08 11.3 4457
980217 48 12 434 038 0.10 432 443 11 11.4 4468
980218 49 12 43.4 032 0.08 432 443 1.3 11.4 4480
980218 B0 12 435 045 0.13 43.2 4486 1.4 11.8 4482
88022¢ 51 12 43.4 035 Q.10 43.2 443 1.1 11.4 4803
880221 52 12 43.2 0.13 0.04 432 434 03 11.2 45814
880222 53 12 43.2 0.1t 003 432 43.4 0.3 11.2 4528
880223 54 12 43,9 0258 0.07 43.2 440 0.8 11.3 4537
a80224 1 12 433 014 .04 43.2 434 02 11.3 4548
980225 58 12 43.3 019 0.05 43.2 437 0.8 11.3 45EB8
App 2-B

Sekokimi Springs Natural Rearing Facility Master Plan C-20



Appendix Table Z.~Water temperatures {F) and temperature units for Upper Pond-Spring
Complex @ Sekokini Springs, MT {July 28, 1997 to March 31, 1998)"

Julian Cum
Date tay N Mean 35D SE Min Max Range TUs TUs
880228 57 12 43,3 0.22 008 43.2 43.7 0.8 11.3 4571
880227 B8 12 43.3 018 Q.08 43.2 43.7 Q08 11.3 4582
880228 58 12 43.2 .40 0.12 428 443 14 11.2 4583
§a80301 60 12 43.0 018 0.068 429 434 0.6 11.0 4604
880302 61 12 43,2 0.43 0.2 428 443 1.4 11.2 4815
980303 82 12 43.0 0.15 0.04 428 43.2 03 11.0 4826
980304 63 12 43.0 0.18 0068 429 434 056 11.0 4837
880305 84 12 43.0 0.23 007 429 434 086 11.0 4848
980306 1513 12 43,1 049 0.14 428 443 1.4 11,1 4688
980307 66 12 43.0 Q.14 0.04 4283 432 03 11.0 4870
480308 67 12 43.0 033 0140 428 440 14 11.0 4681
880309 68 12 42.8 .36 0.10 426 43.7 14 10.8 48692
880310 68 12 42,6 0.47 0.14 423 437 1.4 10.6 4703
880311 70 12 42.8 047 0.14 423 437 1.4 10.8 4714
280312 7t 12 43,1 047 014 426 440 1.4 11.1 4728
980313 72 0
8580314 73 0
980318 .74 0
‘980316 75 o
980317 76 0
980318 77 ¢
980318 78 o
8980320 78 g
880321 820 0
880322 81 0
980323 82 0
980324 . 83 0
89803285 84 4]
880328 85 0
880327 86 g
8980328 87 aQ
280329 88 0
880330 83 o
0

280331 80

a The Opiic StowAway thermometer did not function properly from March 13-31, 1988, so no
termnperatures were recorded during that time.
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Appendix Tabie 3.—Water temperatures {F) and temperature units for Egg Trough Spring @

Sekokini Springs, MT {July 23, 1997 to March 31, 1938

Julian Cum

Date day N Mean SD SE Min Max FRange TUs Tus
970723 204 B 525 0.23 0.10 Bz2 527 086 6.5 0020
870724 208 12 524 0.28 0.08 5189 817 0.8 20.4 Q041
§74725 06 12 52.4 0.32 009 51.9 B30 1.1 20.4 0081
870726 207 12 §2.3 Q.30 0.08 5.8 BLT7 0B 20.3 0082
8970727 08 12 52,3 034 0.0 518 B27 08 20.3 0102
870728 208 12 525 - 0.34 0.10 52.2 53.0 0.8 20.8 0122
870728 210 12 25 0.25 0.07 B52.2 B53.0 0.8 0.8 0143
970730 211 12 §2.56 0.16 0.0 522 527 0.8 20,5 0163
870731 212 12 82.4 0.30 0.08 B22 63.0 0.8 20.4 Q184
870801 213 12 E2.5 0.25 0407 522 B27 08 20.5 0204
970802 214 12 %2.4 028 007 B2 BZ7 06 20,4 0225
970803 218 12 £2.3 032 0.08 518 827 08 20.3 0245
970804 216 12 523 054 010 51.8 527 08 . 203 0Z6b
970805 217 12 52.4 0.21 0.08 8522 527 06 20.4 (286
9708086 Z18 12 §2.3 0,30 €08 '51.9 527 0.8 20.3 0306
870BG7 218 12 52.2 0.23 007  51.9 524 0.8 20.2 0326
970808 220 12 52.0 021 0.06 51.6 524 OB 20,0 0346
870808 221 12 51,7 0£.23 0,07 51,3 518 08 19.7 0368
970810 222 12 51,8 045 413 51.1 522 1.1 18.6 (0385
870811 223 12 %1.7 046 013 5B1.1 B2 1.1 18.7 0405
970812 224 12 51.8 .34 010 513 522 0.8 1.8 0425
870813 225 12 51.8 '0.24 007 B1.6 522 Q.86 18.8 0445
870814 226 1% 51,8 0,32 010 51.6 524 0.8 18.9 0465
870815 227 12 51.7 0.27 0.08 513 522 0.8 18.7 0484
970816 228 12 515 0.14 004 B1.3 518 03 19,5 0604
970817 228 12 515 030 0092 511 5.8 08 19.8 0523
570818 230 12 513 ©0.33 011 BL8 BLe 11 18.3 0543
870818 231 2 51.4 024 007 511 51.8 0.8 19.4 (B82 .
970820 232 12 51.3 0.43 012 508 81.8 1.1 19.3  08®1
870821 233 12 51.4 0.34 010 51,1 519 OB 19.4 Q601
970822 234 12 51,3 048 0.13 508 81.8 1.4 18.3 0820
970823 238 12 51.1 0.40 011 BLS B8 1.1 19.1 0639

C 270824 238 12 $1.1 0.11 0.03 51.1 813 0.3 19.1 0658
970828 237 12 51,1 0D.28 0.08 508 516 0.8 19.1 0877
970826 238 12 5.0 0.38 0.10 505 513 08 19.0  (A86
870827 233 12 50.89 0.33 0.08 505 513 0.8 18.9 0715
870828 240 12 806 0.33 008 502 511 08 18,86 €734
870828 241 12 BO.7 G.27 ©.08 BOS Bi.1 06 18.7 £753
870830 242 12 0.5 0.45 0,13 489 511 1.1 188 07N
Q70831 243 12 507 038 0.11 489 B1.1 1.1 18.7 Q730
870801 244 12 50.8 0,32 0.09 505 8.3 0.8 18.8 0808
870802 248 12 50.8 €40 012 502 B1.3 1.1 18.8 0827
$70803 246 12 50.8 0.22 0.08 508 513 0.6 18.2 0848
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f\ppendiér Table 3.—Water temperatures (F} and temperature units for Egg Trough Spring @
Sekokini Springs, MT {July 23, 1887 to March 31, 1588).

Julian Cum
Date day - N Mean 8D SE Min Max Hange TUs TUs
970804 247 12 50.8 0.27 (008 505 §1.3 0.8 18.8 0865
870808 248 12 5058 0.42 (.12 4539 511 1.1 18.5 0884
870808 249 12 50.8 0.28 0.07 B50.2 8B1.1 Q.8 18.6 0802
870807 280 12 50.3 0.46 ¢.13 487 50.8 1.1 18.3 0820
870808 281 12 50.8 038 0.10 488 8B1.1 1.1 18.% 0938
870908 252 12 80,3 .48 0.14 437 BOE 1.1 18.3 0867
870810 283 12 503 038 0.1 487 508 1.1 18.2 0975
g70911 254 12 50.3 8.29 0.08 48%3% 505 0.6 183 0984
870812 285 12 50.4 Q.18 0.05 499 505 0.8 184 1012
970813 258 12 50.1 0.58 (.76 484 502 1.4 18.1 1030
970814 2587 12 50.4 0,15 0.04 B0.2 805 0.3 18.4 1048
970815 258 12 50.2 0.12 0.03 4%9 508 0.6 18,2 1067
9708186 258 12 BQ.1 0,18 .05 48.8 505 0.8 18.1 1085
970817 260 12 EQ.1 Q.18 008 488 505 0.8 18.1 1103
870818 261 12 49.8 008 002 4987 48.9 0.3 17.8 1121
870918 262 12 49.8 0.28 0.08 484 BO.2 0.8 17.8 1139
870820 . 263 12 49.8 0.37 011 484 802 G.8 17.8. 1157
870921 264 12 4.9 042 Q.12 484 BGS 1.1 172.8 1174
870822 285 12 49.8 (.44 0.13 484 BO5 101 17.8 1182
870823 266 12 48.9 052 0,15 494 508 1.1 17.8 1210
870824 287 12 50.0 0.48 0.14 424 508 1.4 18.0 1228
970825 268 12 50.1 0.83 0.1 424 508 1.4 18.1 1246
870926 288 12 50.2 0.21 008 488 BOE 0.8 18.3 1268
870827 270 12 £0.2 0.11 003 488 50.2 03 18.2 1283
870928 271 32 503 G.14 004 502 505 03 18.3 1301
897082898 272 12 EC.3 (.41 012 487 BOE 1.1 18.3 1319
870930 273 12 E0.3 051 0.16 497 508 1.1 18.3 1338
871001 274 12 508 0.24 007 50.2 508 08 18.5 13568
971002 278 12 504 0.14 004 50,2 505 03 18.4 1374
9710063 276 12 50.2 011 C.03 43,9 502 03 18.2 1383
871004 277 12 50.3 0.23 0.7 489 508 OB i8.3 1411
871005 278 12 50.2 0,16 (.05 4838 B0OS8 0.8 18.2 1429
871006 279 12 5C0.0 030 0.08 457 B5OSE 0.8 18.0 1447
871007 280 12 49.8 0.32 0.0%8 484 BOE 1.1 17.8 1468
871008 281 12 486 0.38 0.11 481 50.2 1.1 17.6 1482
871008 282 12 4.5 0.22 0.06 494 49.9 0.8 17.5 1800
971010 . 283 12 48,7 0.28 0.08B 4854 B0.2 0.8 17.7 1518
971011 284 12 49,5 022 0068 484 489 0686 17,6 1838
a71012 288  iZ 485 (.18 0.08 484 498 0.8 17.8 1553
871013 286 12 49,7 026 008 484 498 0.8 17.7 1570
g71014 287 12 438 022 008 484 B50.2 0.8 17.8 1588
871015 288 12 43,9 028 0.08 487 BO5 0.8 17.8 1806
8710186 288 12 48.6 048 0.74 487 BOE 1.4 17.8 1624
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Appendix Table 3.—Water temperstures {F) and temperature units for Egg Trough Spring @
Sekokini Springs, MT {July 23, 1897 to March 31, 1888).

Julian Cum
“Date day N Mean 5D SE Min Max Range TUs TUs
871017 280 12 4.6 081 018 438 BMLs 1.7 17.6 16843
971018 23 12 43.8 038 031 481 505 1.4 17.8 16568
871018 282 12 49.4 .40 011 488 498 1.1 17.4 1676
8971020 283 12 48,1 0.8 016 485 4383 1.4 17.1 1694
871021 294 12 43,1 Q.87 018 485 4885 14 17,1 1711
Q71022 288 12 43.2 044 013 485 487 1.1 17.2 1728
971023 . 288 12 48.2 040 0,12 4838 483 1.1 17.2 1745
971024 287 12 488 0.41 0,12 483 494 11 16.8 1782
8971025 288 12 49.0 0.40 012 483 484 14 17.0 1778
871026 288 12 49.5 030 009 49.1 498 0.8 17.5 1786
871027 300 12 43.4 0.35 010 48.8 4838 1.1 17.4 1814
871028 am 12 49.2 034 (.10 48.8 49.7 0.8 17.2 1831
971029 302 12 435 0,14 0.04 494 497 03 . 175 1848
971030 303 12 4.4 0,13 0.04 49.4 487 03 172.4 18686
971031 304 12 484 0.68 0.02 484 48,7 03 17.4 1883
871101 308 12 483 0.33 0.0% 488 438 1.1 17.3 1801
871102 306 12 48.8 0.37 0.11 485 484 0.8 16.8 1817
871103 307 12 48.9 052 0,158 483 48.4 11 16.8 1834
871104 age 12 48.3 030 Q.08 48.8 488 1.1 17.3 1882
. 871105 308 12 489 041 0.12 485 49.7 1.1 16.8 1968
871106 310 12 48.0 0.44 013 485 487 1.1 17.0 1888
871107 311 12 48.1 021 0.068 488 434 06 17.1 2002
971108 2 12 48.8 0.25 007 48B3 48,1 0.8 16.8 2018
971108 313 12 48.3 €41 012 477 481 1.4 16.3 2038
971110 314 12 48.2 0.33 0.08 480 488 0.8 16.2 2052
971111 318 12 47.9 (.44 013 474 485 1.4 18.9 2068
g7z 318 12 48.1 0.43 012 47.7 488 1. 18,1 2084
871113 317 12 48.0 048 0.14 474 488 1.4 18,0 2100
g71114 318 1 47.7 0B84 0.16 47.1 485 1.4 15.7 2118
g71115% 318 12 47.%8 080 0.18 4858 483 1.4 18,8 2131
8711186 320 12 47,5 085 0.16 485 483 1.4 16,58 2148
871117 3 12 483 0.18 0.05 48.0 4858 08 18.3 2163
971118 322 12 486 0.14 0.04 485 488 03 18.6 2179
971118 323 12 48.7 0.15 0.04 485 48.8 03 16.7 2186
871120 324 12 48.6 0.24 0.07 480 4883 0.8 16.6 2213
871121 328 12 48.8 0.14 0.04 485 48.1 0.8 18.8 2228
871122 326 12 483 0.38 011 47.7 488 1.1 16,3 2246
§71123 327 12 48,1 0.36 0,10 477 485 0.8 16,1 2262
971124 328 12 48.7 0.22 0.06 483 48.1 Q.8 16.7 2279
871125 39 12 48.3 0.21 0.06 48.0 485 Q0.8 168.3 2285
971128 336 12 48.1 0.25 007 477 485 Q8 16,1 2311
871127 331 12 48.2 0.38 .11 474 485 1.1 16.2 2327
971128 332 12 48,7 0.22 0.06 4B.5 43.17 0.8 18.7 2344
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Appendix Table 3.~Water temperatures {F] and temperature units for Egg Trough Spring @
‘ Sekokini Springs, MT {July 23, 1897 1o March 31, 1988).

Julian Cum
Date day N Mean 5D SE Min Max Range TUs TuUs
871128 333 12 48.4 0.28 .08 48.0 43.8 0.8 18.4 2380
871130 334 12 485 026 008 480 488 0.8 168.% 2377
871201 3358 12 48,4 033 0.09 47.7 488 1.1 16.4 2393
871202 338 12 477 031 0.02 474 483 0.8 18,7 2409
871203 3387 12 47.9 0,18 0.08 47.7 483 0.8 15,8 2428
871204 338 12 47,8 0.21 006 474 483 0.8 15.9 2441
971208 33z 12 476 022 0.08 47.7 48.0 0.8 15.6 2487
871206 340 12 47.5 020 006 471 417 0.8 18.6 2472
971207 341 12 47.4 0.23 0407 471 477 06 15.4 2487
871208 342 12 47.8 0.25 007 471 48.0 0.8 15.8 2503
871209 343 12 48.0 0.18 0©.08 47.7 483 0.6 16.0 2518
8971210 44 12 47.6 0.41 0,12 48,92 480 1.1 15.6 2835
271211 348 12 47.9 0.2% 007 477 483 0.6 15.89 2550
gr1212 348 12 47.2 D30 Q0% 468 477 0.8 15.2 2588
871213 347 12 47.4 0.18 008 47.1 47.7 0.6 15.4 2581
971214 348 12 47.4 025 007 471 477 0.8 18.4 2587
871215 348 12 48.0 018 0,05 477 483 0.8 18.0 2813
871216 asn 12 48.1 0.18 Q.04 480 483 03 16.1 2628
871217 351 12 482 008 002 480 483 03 16.2 2645
g71218 382 12 47.89 0,13 .04 47.7 480 0.3 15,9 2661
71218 383 12 47.6 0.22 008 47.1 47.7 Q.6 158 2676
Q71220 354 12 47.8 020 008 471 477 068 18.5 2882
971221 355 12 47.7 017 0.08 47.4 480 0.6 18.7 2708
a71222 358 12 47,2 0B 008 468 474 08 18.2 2723
971223 3857 12 47.2 Q.22 0.08 459 474 06 15.2 2738
971224 358 12 45.8 031 0.02 483 471 0.8 14.8 2783
87122% 358 12 47,0 0,18 .08 488 474 0.6 15.0 2768
971228 ‘380 12 47.2 0.13 0.04 47.1 47.4 0.3 18.2° 2783
8971227 as 12 47.2 0.28 0.08 486.89 47.7 0.8 15.2 2788
971228 382 12 475 0,13 ©.04 474 477 03 15,5 2814
8971228 383 12 47.6 0.31 0.08 47.1 48.0 O.B 15.6 28279
971230 a64 12 47.8 0.13 Q.04 477 480 03 16.8 2845
871231 385 12 47.8 .14 0.04 474 4777 0.3 15.8 2861
8980101 1 12 47.9 017 005 47.7 483 0.8 15,9 2877
980102 2 12 47.0 0.81 0.24 480 480 1.8 15.0 2882
2980103 3 12 46.0 0.289 0.08 4553 463 0.8 14.0 2308
880104 4 12 46,5 .21 G068 46.3 488 Q0.8 14.5 2920
9801058 5 12 47.0 0.22 0.08 468 47.4 (.8 15.0 2838
280108 ] 12 47,3 015 0.04 47.1 474 0.3 15.3 2850
880107 7 12 47.1  0.14 0.04 462 474 0.8 15.1 2865
880108 & 12 48,2 0.51. 018 452 471 1.8 14.2 2880
80108 9 12 45.1 0.51 0158 444 458 1.4 13.1 2893

10 12 45,2 0.12 0.03 44,83 455 0.6 13.2 3008

886110
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Appendix Table 3.—Water temperatures (F) and temperature units for Egy Tmugfz Spring @
Sekokini Springs, MT (July 23, 1987 to March 31, 1988}

Julian Cum

Date: day Y, Mean 8D SE Min Max Range TUs TuUs
80111 11 12 44,86 038 G311 44,1 45.2 1.1 12.6 3018
880112 12 12 445 068 0.20 43.B 455 1.7 12.8 3031
880113 13 12 456 .32 0.08 452 48.0 0.8 13.6 3045
-880114 14 12 48.8 0.24 007 483 48.2 0.8 14.5 3059
a8011s 15 12 47.1 0.08 002 469 47.1 03 15.1 3074
980116 16 12 47,1 G112 003 46,83 474 08 15.1 3088
S80117 - 17 12 47.1 020 Q.08 4639 474 08 15.1 3104
g80118 18 12 47.2 0.14 004 463 474 0.6 16.2 3120
8980118 18 12 47.0 0,19 0.058 458 474 08 15.0 3135
880120 20 12 47,2 Q.08 0602 471 47.4 03 15.2 3180
880121 21 12 47.0 0.14 Q04 488 471 0.3 15.0 3185
886122 22 i2 46.8 017 005 466 471 0.6 14.8 3180
8980123 23 12 464 0.23 0.07 480 466 0.8 14.4 3184
980124 24 12 48.8 0.20 0.068 48,6 47,1 0.6 14.8 3208
980125 28 12 46.8 Q.20 008  46.6 47.1 0.8 14.8 3224
g80126 26 12 46.8 0.21 0.05 488 47.1 0.8 14.8 3238
480127 27 12 46.9 D.00 000 469 463 0.0 14,9 3283
880128 28 12 4B.6 020 0.08 48.3 468 0.8 14.6 3268
880128 29 12 46.4 .14 004 48.3 486 0.3 14.4 3282
. 880130 3¢ 12 46.8 0.26 0.07 48B3 471 4.8 14.6 3287
380131 31 12 46.4 028 008 460 48,3 0.8 4.4 3311
28020 32 12 48,1 0.19% 0.08 46.0 488 0B 14.1 3328
880202 a3 12 48.1 0.14 (.04 46,0 463 0.3 14,1 3340
880203 34 12 45,7 051 0,158 44.8 483 1.4 13.7 3383
880204 a5 12 46.1 0.28 Q.08 458 46.6 0.8 14.1 3387
980205 38 12 48,1 .45 0.13 455 46,8 1.4 14,1 3381
BRO2086 37 12 48.0 044 013 48585 466 1.1 14.0 3385
880207 asg 12 48,5 (.24 .07 463 4882 0B 14.5 3410
880208 38 12 48.3 0.28 (.07 486.0 48.8 0.5 4.3 3424
880208 40 12 46,4 0,14 004 483 4686 0.3 4.4 34389
880210 41 12 48.3 019 0.0% 46.0 48.86 0.6 14.3 3483
980211 42 12 48,3 0.23 0.07 48.0 4885 0.6 14.3 3487
880212 43 12 48,3 032 .08 480 46.2 0.8 14.3 3482
980213 44 12 463 0.22 0068 48.0 466 0.8 14,3 34986
a80214 45 12 48,1 030 008 455 48.8 1.1 14,1 3510
8980215 48 12 48.3 0.28 0.08 48.0 46,8 0.8 14.3 3524
980216 47 12 48,3 0.223 0.07 4B8.0 486.8 0.8 14.3 3538
980217 48 12 45,6 0.48 014 448 4863 1.4 13.6 3852
880218 48 12 459 038 0.11 455 46.6 1.1 13.8 3568
980219 50 12 48,7 045 (.13 44.8 483 1.4 13.7 388¢
880220 51 12 458 0.4%8 0.14 482 46.6 1.4  13.8 3883
880221 52 12 48,1 0.24 007 458 483 0.8 14,1 3608
880222 83 12 48,1 0.14 0.04 4B.0 46.3 03 14,1 3622
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Appendix Table 3.~\Water temperatures {¥] and temperature units for Egg Trough Spring @
Sekokini Springs, MT (July 23, 1997 to March 31, 1998).

Julian Cumn
. Date day N Mean SD SE Min Max FRange TUs  TUs
880223 54 12 46.1 (.18 Q.08 48.0 48.8 0.6 14.1 3638
480224 BE5 12 45.6 (.34 0.10 452 4B6.0 0.8 13.6 3649
980225 56 12 458 0,23 0.07 45% 463 0.8 13.8 3663
980226 57 12 45.3 0.42 .12 446 4B.0 1.4 13.3 3877
980227 58 12 45.5 0.31 0.08 452 48.0 0.8 13,8 3690
880228 53 12 48,2 033 0.10 44,9 458 0.8 13.2 3703
980301 680 12 45.8 0.36 0.10 455 483 0.8 13.8 3717
880302 81 12 45.8 038 Q.11 452 463 1.1 13.8 373
980303 G2 12 45.8 020 0.08 455 46.0 0.8 13,8 3748
980304 83 12 45.3 0.28 0.07 44.2 458 0.8 13.3 3788
980305 84 12 446 040 0,311 441 482 1.1 12.6 3771
280306 85 12 448 035 010 44,7 452 1.1 12.6 3783
880307 86 12 44.3 0.81 0.18 43.8 452 1.7 12.3 37586
280308 B7 12 44.8 0.28 0.07 444 452 0.8 12.8 3808
880309 68 12 44,8 0.286 0.08 44.6 4B.2 (.8 12.9 3821
980310 59 12 44.9 0.40 (.11 44.1 455 1.4 12.89 3834
980311 70 12 45.4 0.26 0.07 452 458 0.8 13.4 3848
© 880312 71 12 457 0.31 0.08 455 48B3 0.8 137 3881
980313 72 12 456 0.57 017 44,8 48.3 1.4 13.6 3878
880314 73 12 45.6 0.48 0.14 449 483 1.4 13.6 3888
980318 74 12 45.8 050 0.14 452 45.6 1.4 13.8 3802
880318 75 12 45.8 0.17 005 455 48.0 0.8 13.8 3918
980317 76 12 48,5 QG168 005 452 458 0.8 13.5 3930
980318 77 12 453 032 008 448 458 .8 13.3 3843
980319 78 12 451 045 013 444 458 1.4 3.1 38586
880320 78 12 453 O.51 0,16 448 480 1.4 13,3 3988
880321 80 12 45.3 0.25 0.07 448 458 (.8 13.3 3883
880322 81 12 48,5 0.00 000 455 455 0.0 13.8 3838
980323 82 12 458 0.186 0.05 452 458 0.8 13.8 4010
880324 83 12 454 G317 005 452 488 0.8 13.4 4023
9803285 84 12 45.2 0.26 0.08 44.2 455 0.8 13.2 40386
8BO326 85 12 45.2 0.12 0.03 44.8 4585 0.8 13.2 4048
280327 86 12 45.1 014 0.04 449 452 0.3 13.1 4082
9B0328 57 12 451 022 008 448 458 0.8 13.1 4076
980329 g8 12 45,2 030 0.02 4493 458 0.8 13.2 4088
880330 B39 12 48,2 030 0.08 448 458 0.8 13.2 4162
880331 80 6 45.1 0.34 0.14 448 4858 0.8 131 4118
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Appendix Table 4.—Water temperatures (F} end temperature units for Coid Spring @

Sekokini Springs, MT {July 23,1997 to March 31, 1398},

Julian Cum
‘Date day N Mean SD SE Min Max Hange TUs TuUs
970723 204 4 42.9 040 620 426 435 08 10.8 C0M1
870724 206 12 427 017 0.08 426 43.2 0.5 10.7 0022
970725 208 12 42,6 0.08 002 426 42,8 4.3 10.6 0032
8707286 207 12 42,7 0.13 004 428 428 03 10.7 Q043
870727 208 12 42.7 0.18 008 428 43.2 08 10.7 0054
970728 208 12 42.7 018 0,08 426 43.2 086 10,7 00684
970728 . 210 12 42.7 011 0.03 428 42.3 4.3 10.7 Q075
970730 211 12 42,7 011 003 426 428 03 10,7 0086
970731 212 12 42.7 022 008 42.6 432 0.6 10,7 0086
§70801 213 12 42.8 0.22 Q.08 42.6 432 0.8 10.8 0107
970802 214 12 42.8 0.189 008 426 43.2 0.8 10.8 0118
870803 218 12 42.8 (.22 008 4268 43.2 06 10.8 0129
270804 216 12 42.8 025 0.07 426 43.2 06 .10.8 0139
970805 217 12 42.8 0.22 0.06 426 43.2 0.8 10.8 0150
970806 218 12 42.8 0.24 0.07 426 432 0.6 1068 0181
970807 218 12 42.7 0.14 004 426 42.9 03 167 0172
970808 220 12 42.7 0,13 0.04 428 4289 03 10.7 0182
70808 221 12 427 014 0,04 4286 42.89 03 10.7 0183
970810 222 12 42.8 0.28 0.07 428 43.2 0.6 10.8 0204
870811 223 12 42,8 033 008 426 435 08 10.8 0216
970812 224 12 42.9 £33 0.09 426 435 0.8 108 0226
270813 225 12 42,8 0.14 004 42.6 428 03 10.8 0236
970814 2268 12 42,9 (.14 0.04 42.6 43.2 0.8 10.8 0247
970815 227 12 429 0.14 0.04 428 43.2 0.8 10.9 0258
870818 228 12 42.8 0.13 €04 428 428 03 10.8 0268
970817 228 12 42,8 023 007 428 432 06 10.8 0280
870818 230 12 42,9 021 008 426 432 0.8 10,8 Q2%
970818 N 12 43.0 Q.13 0.04 428 43.2 0.3 11.0 Q302
870820 232 12 43.0 0.14 .04 42,8 432 0.3 1.0 0313
970821 233 12 43.0 0,14 04 428 432 0.3 11.0 Q324
870822 234 12 43,1 0.22 0.06 428 435 0.6 1.1 Q338
870823 238 12 43,1 0.22 0.06 428 435 0.6 11.1 0346
970824 238 12 43.0 0.14 004 428 43.2 03 11.0 0357
970825 237 12 43.0 0.14 004 42,8 43.2 0.3 11.0 03868
970828 238 12 43,1 0.24 0.07 429 435 0.8 11.1 0378
970827 238 12 43.1 .20 6006 423 435 0.6 11.1 0330
970828 240 12 43,1 0.14 0.04 42,8 43.2 03 11.1 G401
8708238 241 12 43.1 0.14 (.04 428 43.2 0.3 11,1 C412
870830 242 12 43,1 0,23 007 429 435 0.8 1.1 0423
§70831 243 12 43,2 0,21 008 42,89 435 0.8 11.2 0434
870801 244 12 43,2 0.13 0.04 43,2 435 0.3 11.2 0£4485
870802 245 12 43.3 022 006 432 437 0.6 11.3 0457
970803 248 12 43.3 (.14 0.04 432 435 0.3 11.3 0468
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Appendix Table 4,—Water temperatures {F} and temperature units for Cold Spring @
_ Sekokini Springs. MT (July 23,1897 w March 31, 1898).

Julian Cum
Date day N Mean 8D SE Min Max Range TUs TuUs
870G804 247 12 433 0,22 006 43.2 43,7 08 11.3 0480
4708086 248 12 43,3 018 008 43.2 43.7 0.8 11.3  ©43t
970806 248 12 43,3 0285 0.07 43.2 437 06 11.3 0502
870807 250 12 43,3 022 008 43.2 43.7 06 11.3 0813
970808 281 12 43.4 028 007 432 43.7 0.8 11.4 (525
870808 252 12 43.4 025 0.07 43.2 43.7 Q.8 11.4 (836
970810 283 12 43.3 0.14 004 43.2 435 4.3 11.3 0848
a70811 254 12 43.32 014 004 432 435 0.3 11.3 (858
970812 255 12 43.4 0.3 Q.04 43,2 43.85 0.3 11.4 {0570
470913 256 12 43,5 0.40 0,12 432 446 1.4 1.5 (0582
870914 257 12 43.4 018 Q.08 43.2 43.7 0.8 114 05983
970815 258 12 43.4 008 002 432 435 0.3 11.4 08608
870916 288 12 43,4 0,18 0.05 43.2 437 0.6 11.4 0816
970917 260 12 43,5 0.00 000 435 435 00 11.5 0827
870018 261 12 43,8 (.00 000 438 43585 0.0 11.5 0838
870818 262 12 43,58 008 (.02 43.58 4377 0.3 1.5 065G
870820 283 12 43,6 022 008 43.2 440 0.8 11.5 OBB2
870821 284 il 43,86 0,28 008 43.8B 443 0.8 -11.8 0873
8970822 285 12 43,7 0.24 007 438 440 0.8 11.7 (685
9470823 2686 12 43.8 0.43 0.12 435 448 1.4 11.8 (0697
a70824 287 12 43.9 0.49 0.14 43.%8 448 1.4 11.8 0708
970925 2588 12 44.0 045 0,13 43.7 451 1.4 12.0 0721
9705926 288 12 43.8 0.117 0.03 437 440 0.3 11.8 0733
a70827 270 12 43,7 0.00 000 43.7 43.7 0.0 11.7 0744
970928 271 12 43.8 0.14 004 437 440 0.3 11.8 0758
870829 272 12 438 Q.25 007 437 443 0.8 11,8 (788
870930 273 12 43,9 0,22 0.08 43.7 443 08 11.8 {780
871001 274 12 44.0 017 008 43.7 443 0.6 12.0 Q782
971002 275 12 44.0 000 0.00 440 440 0.0 12.0 (804
971003 278 12 43.8 014 0,04 32377 44.0 0.3 11.8 C818
F71004 277 12 43,8 018 0.08 43.7 443 08 11.8 0828
971008 278 12 438 018 0.04 43,7 440 03 11.8 0840
871008 274 12 43.8 0.14 0.04 437 440 (.3 11.8 (851
871007 280 12 43,8 Q.14 0.04 43,7 440 03 11.8 0883
871008 281 12 43,8 .13 0.04 437 440 0.3 11.8 (0878
971008 282 12 43,8 .08 0.02 437 440 0.3 11.8 (Bg7
871010 283 12 43.8 .14 0.04 43,7 440 0.3 11.8 0889
871011 284 12 43,8 0,13 0.04 437 440 03 11.8 0810
371012 288 12 43.8 011 0.03 43,7 440 0.3 1.8 0822
9710613 288 12 43.9 0.14 0.04 437 440 03 11.8 09834
871014 287 12 44,0 0,11 003 43,7 440 6.3 12.0 0846
971618 288 12 441 0,18 005 440 448 0.8 12.1 {£gE88
871018 2889 12 440 (.28 008 437 448 0.8 12.0 D870
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Appendix Table 4,~Water ternperatures {F) and temperature units for Cold Spring @
Sekokini Springs, MT [July 23,1987 1o March 31, 1888),

Julian _ LCum
Date day N Mean 8D SE Min Max Range TUs Tus
a7i;7 280 12 440 0.28 0.08 43.7 44,86 0.8 12.0 0882
871018 291 12 44,1 0.19 0.08 440 4468 0.8 12.1 08954
871013 282 12 440 0.25 0.07 -43.7 4486 0.8 12.0 1006
871020 283 12 44.0 0.2 0.08 43.7 446 0.8 12.0 1018
871021 2894 12 44.0 0.23 0.07 43.7 443 08 126 1030
871022 285 12 440 0.22 0.08 43.7 443 0.6 12.0 1042
871023 . 288 i2 44.1 0.13 0,04 440 443 0.3 12.1 1054
871024 297 12 43.8 0.21 0.06 437 44.3 0.6 11.2 1088
g71025% 298 12 43,9 0.21 Q.08 437 443 0.8 11.8 1078
4710286 289 12 44.2 0.14 0.04 440 443 03 12.2 1080
o727 300 12 44.2 0.14 004 440 44.3 0.3 12.2° 1103
871028 301 12 44.1 0.17 008 43.7 443 0.8 12.1 1118
971028 | 302 12 443 0.08 0.02 440 443 0.3 12.3 1127
871030 303 12 44.2 Q.11 0.03 . 44.0 44.3 0.3 12.2 1138
971031 304 12 44.0 0.00 0.00 440 440 00 12.0 1151
871101 305 12 43.0 0.14 0.04 437 443 08 12.6 11863
871102 308 12 43.8 0.14 004 437 440 03 1.8 1178
871103 307 12 43.8 (.22 0.08 437 443 08 11.82 1187
871104 308 12 442 018 D.OS 440 446 0.6 12.2 1188
. 871105 308 12 44.2 0,189 0.05 440 4486 €6 12.2 121
871106 310 12 442 0.22 0.06 440 4486 0.6 12.2 1223
871107 311 12 443 0.00 0.00 44.3 443 00 12.3 1236
a71108 3z 12 243 0.14 0.04 440 4486 0.6 12.3 1248
71109 313 12 44.1 0.19  0.05 44.0 446 Q.8 12.1 1280
871110 314 12 4241 0,18 0.05 440 44.86 0.6 12.1 1272
871111 316 12 44.0 025 007 43,7 446 0.8 12.0 1284
oMtz 316 12 44.1 0.17 0.05% 43,7 443 0.8 12,1 1298
871113 317 12 44.0 Q.27 O0O.0B 43.7 446 0.8 12.0 1308
871114 318 12 43,8 022 006 43,7 44,3 08 11.8 1320
871118 318 12 43.8 0.30 0.08 435 443 0.8 11.8 1332
g71116 320 12 43.8 0.33 008 435 443 0.8 11.8 1344
871117 321 12 440 018 0.058 43,7 443 0.8 12,0 1358
871118 322 i2 44.1 0.14 0.04 440 443 0.3 12.1 1368
871118 - 323 12 447 0.13 0.04 44.0 443 03 12.2 1380
a71126 . 324 12 44,3 0.4 0.04 44.0 44,6 06 12.3 1382
971121 325 12 245 0,14 0.04 44.3 448 03 12.5 1405
971122 326 12 444 0.1 0.05 443 44.8 0.8 i2.4 1417
8971123 327 12 44.3 0.17 0.05 44.0 44.6 0.6 12.3 1430
871124 328 12 446 0.11 003 44.6 44.8 0.3 12.8 1442
871125 328 12 445 0.14 0.04 443 446 03 125 1455
8711286 330 12 444 0.14 0.04 443 448 03 12.4 1487
a71127 331 12 44.3 0.14 0.04 44.0 446 0.6 12.3 1478
871128 332 12 443 0,18 0.05 443 448 0.6 12.53 1492
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Appendix Table 4.—Water temperatures (F} and temperature units for Cold Spring @
Eekokini Springs, MT (July 23,1897 w March 31, 1998),

. Judian Cum
‘Date day N Mean SD e Min ~ Max Range TUs Tis
§711249 333 12 44.4 0.14 0.04 44,3 448 0.3 12.4 1BO4
971130 334 12 44.4 0.13 004 44.3 4486 023  12.4 1517
871201 338 12 444 0.13 0.04 44.3 448 03 12.4 1529
871202 338 12 441 018 005 440 4485 D8 12,1 1541
871203 337 12 44.7 0.13 0.04 440 443 03  12.1 1583
871204 338 12 44.0 0.12 003 437 443 0.8  12.0 1585
871205 338 12 43.8 0.13 0.04 437 440 03  11.8 18577
871206 340 12 43.8 0.13 004 437 440 03 11.8 1589
971207 341 12 43.8 0,11 003 43.7 44.0 0.3 118 1600
971208 342 12 43.8 .15 0.04 437 440 03 118 1812
871208 343 12 44,7 0.13 004 440 443 03 121 1624
871210 344 12 44,0 018 0.05 437 443 0.6 120 1838
871211 345 12 44.% 014 0.04 440 443 03 121 1848
971212 346 12 43.8 0.258 0,07 435 443 08 11.8 1880
971213 347 12 43.8 008 002 43.7 440 03  11.8 1872
871214 348 12 43.8 021 0068 435 440 08 11.8 1884
871218 . 348 12 44.2 0.16 0.05 440 448 0.6 12.2 1586
871218 350 12 44.3 0.08 002 44.0 443 03 123 1708
871217 381 1z 443 008 002 443 448 03 123 1721
871218 352 12 44,3 011 0.03 443 4485 0.3 123 1733
871219 353 12 44.0 0.17 0.08 43.7 443 06  12.0 1748
871220 as4 12 43,9 015 004 437 440 03 118 1787
971221 ass 12 44.17 018 0.058 440 446 08 121 17869
871222 356 12 438 014 004 437 440 03  11.8 1781
871223 357 12 43.8 0.14 0.04 437 440 03 1.8 1783
871224 358 12 43,7 014 - 0.04 435 440 OB 117 1804
89712258 359 12 43,8 014 004 437 440 0.3 11.8 1818
1971226 380 12 43.9 0,15 0.04 437 44.0 03 11.9 1828
971227 381 12 44.0 0.17 005 43.7 44.3 05 12.0 184D
971228 382 12 44.1 0.14 004 44.0 443 0.3 121 1882
971228 363 12 442 0.14 0.04 34,0 443 03 12.2 1884
. 871230 364 12 444 013 004 443 448 03  12.4 -1877
971231 385 12 44.3 000 0.00 44.3 443 00 12,3 1889 .
980101 1 12 445 0,13 004 443 446 03 125 1902
980102 2 12 420 0.33 010 43.5 446 1.1 12.06 1814
980103 a 12 435 000 000 435 435 0.0 1.5 1928
80104 4 12 43.5 ©0.11° 0.03 435 437 03 11.5 1836
Q80105 5 12 437 0.00 0.00 43,7 43.7 0.0 117 1948
880106 & 12 437 0.08 002 435 437 03 117 1860
880107 7 17 43.7 0.00 0.00 437 43.7 0.0 117 1872
980108 8 12 43,4 0.22 005 42.8 437 08 11.4 1983
980108 g 12 430 030 008 428 435 0.8  11.0 1994
980110 10 12 43,7 0,14 004 42,9 432 03 11,1 2008
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Appendix Table 4.—~Water temperatures {F] and temperature units for Cold Spring @
Sekokini Springs, MT {Juiy 23,1897 10 March 31, 1988},

Julian Cum
Date day N Mean SD SE Min Max FRange TUs Tls
880111 11 12 42.8 0,18 008 428 43.2 0.6 10.8 2016
880112 12 12 42.86 0.28 0.08 423 428 08 10.86 2026
880113 13 12 43,1 0.14 0.04 429 432 03 11,17 2037
980114 14 12 43.4 0.11 0.03 43.2 43.5 03 11.4 2048
a80118 15 12 43,5 0.11 003 4385 43.7 O3 11.8 20860 .
280116 16 12 43.5 0.14 004 43,5 43.7 03 11.5 2072
880117 17 12 43.56 0.14 0.04 43.5 43.7 0.3 11.6 2083
880118, 18 12 42,7 0.16 {08 43,5 440 086 11.7 2085
880118 18 12 43.6 0.18 0.08 43.5 440 0.8 11.6 2107
980120 20 12 43.7 018 008 435 440 0.8 11.7 2118
8980121 21 12 43.5 0.14 0.04 43.5 43.7 0.3 11.8 2130
980122 22 12 43.5 0.13 0.04 435 43.7 0.3 11.8 2142
880123 23 12 43.2 0.21 006 4283 435 0.6 - 11.2 2183
280124 24 12 42.5 (.14 0.04 435 43.7 03 i1.6 2164
980125 25 12 43,5 0.14 064 435 437 03 11.8 2176
9B0126 2B 12 43.6 0.19 0.0 435 440 0.8 11.8 2187
880127 27 12 43,7 0.13 004 435 43,7 03 11.7 2183
880128 28 12 43.6 0.19 005 435 44.0 06 11.8 2211
980128 28 12 43.5 Q.17 0.08 435 440 0B 11.6 2222
. 980130 3o 12 43.6 0.28 0.08 435 443 0.8 1.8 2234
88013 31 12 435 0.33 010 43.2 443 1.4 11.8 2245
80201 32 12 43.3 (.18 0.05 43.2 437 0.6 1.3 2257
980Z202 3z 12 43.2 0.13 0.04 43.2 435 0.3 1%1.2 2268
980203 34 12 43.0 0.30 0.09 426 435 0.8 1.0 2278
880204 38 12 43.4 035 0.10 432 443 1.1 11.4 2290
880205 38 1z 43.5 040 0.12 429 443 14 11,5 2302
880206 37 12 43.4 028 0.08 4289 43.7 08 11.4 2313
880207 38 12 43.7 0.23 0.07 435 440 0.8 11.7 2328
980208 32 12 43.6 .14 0.04 43.8 43.7 063 11.68 2336
880208 40 12 43.7 008 0.02 435 43.7 03 11.7 2348
980210 41 12 43,8 0.28 0.08 435 443 0.8 11.6 2360
880211 42 12 43.6 0.22 0.068 435 440 0.8 11.6 237N
880212 - 43 12 43.7 030 0.08 435 443 0.8 11,7 2383
880213 44 12 43.7 018 0.05 435 440 0.6 11.7 2388
a80214 45 12 43,7 .27 008 435 443 0.8 11.7 2408
980215 48 12 43.8 0.14 004 438 4490 0.6 11.8 2418
880218 47 12 43.8 0.14 0.04 43,5 4406 U8 11.8 2430
880217 48 12 43.5 0.26 0.08 43.2 440 OB 11.5 2441
880218 45 12 43.6 0.22 006 435 44.0 0.8 11.8 2453
g80218 50 12 43.4 0.28 0,08 43.2 440 0.8 11.4 2484
980220 51 12 43.8 0.3¢ 008 43.2 440 08 11.5 2476
980221 B2 12 43.5 0.13 0.04 4385 43.7 0.3 11.5 2487
980222 83 12 43.5 0.13 0.04 435 43.7 0.3 11.5 2488
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Appendix Table 4.~Water temperaturas (F) and temperature units for Cold Spring ®
Sekokini Springs, MT Luly 23,1897 w March 31, 1898l

Jutian Cum
Date day N Mean SD Sk Min Max PRange TUs Tus
880223 54 12 43.6 0.28 0.08 435 443 0.8 11.6 2510
880224 55 12 43,3 018 Q.05 43.2 43.7 0.6 11.3 2522
980225 56 12 43.3 028 0.08 43.2 440 08 11.3 2533
980226 57 12 431 023 0.07 428 437 0.8 11.1 2544
980227 58 12 43.2 0.24 0.07 42,9 43.7 0.8 11.2 2888
380228 59 12 431 0.28 008 428 43.7 0.8 11.1 2887
980301 80 12 43.3 0,18 0.0 43.2 43.7 0.8 11.3 2578
880302 81 12 434 038 0,11 42383 44.0 1.1 11.4 2588
980303 62 12 43.2 008 002 43.2 435 0.3 11.2 2600
380304 63 12 43.2 018 005 42.8 435 0.6 11.2 2612
980305 64 12 4289 025 007 428 43.2 0.8 .10.8 2623
4803086 65 12 42.8 0.217 0.06 428 43.2 0.8 10.8 2633
280307 65 12 42.8 030 0.09 423 432 0.8 10.8 2644
8380308 67 12 42.89 017 0.08 4268 43.2 0.8 10.8 2658
980308 68 12 43,0 015 0.04 428 43.2 0.3 11.0 2666
880310 £8 12 43.0 0.22 0.06 426 4358 (.8 11.0 2677
880317 7G 12 43.2 021 Q.06 42.8 435 0.8 11.2 2888
980312 7 12 43.4 033 Q.11 43.2 443 11 114 2700
280313 72 12 433 044 013 42.8 440 1.1 11.3 7N
880314 73 12 43.3 0.38 G171 428 440 11 1.3 2722
980315 74 12 434 031 0.08 43.2 440 (.8 11.4 2734
980318 75 12 43.3 018 0.068 43.2 437 0.6 11.3 2745
880317 76 12 43.2 0186 0.05 423 435 0.8 11.2 2756
8980318 77 12 43.0 0.22 0.08 42.3 435 0.8 11.0 27867
280318 78 12 43.0 £.22 008 429 438 0.8 11.0 2778
880320 7@ 12 43.0 (.18 0.05 429 435 08 11.0 2788
880321 80 12 43.0 .14 004 429 43.2 0.3 11.0 2800
880322 a1 12 42.8 0.11 Q.03 429 43.2 0.3 10.8 2811
880323 82 12 42.8 000 000 429 4298 0.0 10.9 2822
880324 83 12 42.8 0.14 004 423 428 086 10.6 2833
880328 84 14 42,4 (014 004 423 428 0.3 10.4 2843
880326 85 12 423 .14 004 42,1 428 0.8 10.3 2853
880327 86 12 421 Q.00 Q.00 421 421 0.0 0.1 2883
880328 a7 12 418 0.1 0.058 41.B 423 0.8 08.9 2873
980329 83 12 41.7 020 006 415 421 0.8 097 2883
980330 89 12 416 022 0.06 41.5 421 0.8 09.6 2883
980331 80 8 41.8 011 0.08 415 41.8 043 08.5 2802
App 46

Sekokini Springs Natural Rearing Facility Master Plan




Appendix D

Geology Report for Sekokini Springs
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Photograph 99-1  View of the existing hatchery building.

Photograph 99-2  View of a lower pond at the Sekokini Springs site.
Photograph 99-3  View of a channel that connects ponds at the site.
Photograph 99-4  View of one of the lower ponds at Sekokini Springs.
Photograph 99-5  View of one of the springs on the eastern end of the site.

Photograph 99-6  View of the westernmost spring at the Sekokini Springs site.

Photograph 99-7  View of an eroded channel in the glacial debris at the site.

Sekokini Springs Natural Rearing Facility Master Plan

Follows Page

Page

LT N B N R L )

D-4




SUMMARY AND CONCLUSIONS

Sekokini Springs has existed as a private fish hatchery/rearing site for over 40 years under a
special uses permit on land managed by the Flathead National Forest. The site is approximately
12 acres in size and is adjacent to the Flathead River. The Sekokini Springs site is located m
Flathead County about 10 miles northeast of Columbia Falls, Montana.

The Montana Fish, Wildlife and Parks (MFWP) hopes to develop the site, which contains four
existing springs, into an experimental fish hatchery and educational center for bull and cutthroat
trout. They have requested assistance from the Bureau of Reclamation (Reclamation) under the
States Assistance Program for the construction of the center.

The major structures required at the site are a moderate-sized residence for the site manager and
a medium-size fish hatchery building (existing structure may be upgraded). Also needed are
spring capture boxes, head gates, weirs, pipelines, habitat viewing windows, walking paths, and
a fish separating platform at the river. A parking lot with restrooms will be constructed near the
access road to the site. Some of the existing ponds will be enhanced and used and others will be
filled and sloped to make stream channels for fish habitat.

The surficial geologic units exposed at the site consist of a thin veneer of forest soil covering a
shallow thickness of alluvium overlying a great thickness of glacial debris. The soil is composed
of silty fines, fine sand, and organic matter. The alluvium is composed of an unconsolidated,
heterogeneous mixture of hard subrounded to rounded sand, gravel, and cobbles deposited by the
Flathead River. The alluvium was derived in part from reworked glacial debris. Thickness of
the alluvium is highly variable in the area with a maximum thickness of 50 feet reported by
regional researchers. The glacial debris is composed of a heterogeneous mixture of crudely
layered clay to silty, bouldery glacial till and thinly bedded, fine-grained lacustrine deposits. The
glacial debris could be several hundred feet thick at the site.

The various slopes around the site in the alluvium and glacial debris are highly variable in slope
angles and heights. The slope angles vary from 2H:1V (25 degrees) to 3/4H:1V (50 degrees).
The height of the slopes vary with the maximum height being about 30 feet along the upper
ponds and along the river. The condition of the slopes is generally stable. Vegetation in the
form of grass, shrubs, and trees covers most of the slopes. Minor slope failures have occurred at
the site in areas where water has overtopped the ponds and washed a ravine into the glacial slope.

The four springs at the site should supply the water needed to operate the hatchery and maintain
the streams. This is based on the fact that a private hatchery operated for over 30 years at the
site. By capturing the springs and running them through a control structure, the water can be
directed to various stream channels, ponds, and hatchery sites or over a waste-way to the river.

To assist with the site preparation for the hatchery, geologic mapping and site explorations
should be conducted at the site. The explorations can be conducted with a backhoe to determine
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the engineering properties of the glacial till and lacustrine sediments to support the slopes and '
structure that will be constructed at the site.

Topography and/or aerial photography of the site should be prepared to assist with the site
layout for stream channels, ponds and other structures.

Removal and replacement of existing structures at the site will require moderately deep (up to 25
feet) excavations into the glacial till and associated materials. These temporary cut-slopes
should be laid back to 1 1/2H:1V for safety.
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INTRODUCTION
Background and Purpose

Sekokini Springs has existed as a private fish rearing site for over 40 years under a special uses
permit on land managed by the Flathead National Forest. The site is approximately 12 acres in
size and is adjacent to the Flathead River. The existing site consists of a metal hatchery shed,
approximately 60 feet by 30 feet in size, seven shallow ponds, and shallow channels connecting
the ponds (photographs 99-1 and -2). The ponds were developed around three springs that flow
directly into the ponds. Access around the site is by narrow dirt roads that are overgrown with
shrubs and small trees {(photographs 99-3 and -4).
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Montana FWP hopes to develop the site into an experimental fish hatchery and educational
center for westslope cutthroat and bull trout. They envision the development of a natural stream-
type habitat for the fish with underwater viewing windows, walkways, and informational signs to
educate the visiting public. The hatchery building will be replaced or upgraded from its present
deteriorated condition, a residence for the site manager will be constructed, and a parking lot
with restrooms will be added to the site. MFWP has requested assistance from Reclamation
under the Western Montana Water Conservation Program for the construction of the center.

A one-day site visit was conducted on May 28, 1999 with MEWP officials and representatives
from the Bureau of Reclamation, Pacific Northwest Regional Office. The work is planned to
start during the summer and fall of 1999 and the project should be completed by 2002. The first
phase of the project will be to capture the four onsite springs into flow control structures; and
replace or upgrade the hatchery building {photographs 99-5 and -6). During the summer and fall
of 2000 through 2002, ponds and channels, viewing and fish handling areas, a manager’s
residence, and parking area will be constructed.

Location

The Sekokini Springs site is located in T.31 N., R.19 W, section 17, on the Hungry Horse,
Montana 7.5-minute Quadrangle. The site is located in Flathead County about 10 miles
Northeast of Columbia Falls, Montana. The site is accessible from the west by the North Fork
and Blankenship Roads and from the east by State Highway 2 and Blankenship Road (figure 1).

Proposed Features

The major structure at the site will consist of a moderate-size residence for the site manager and
a medium-size fish rearing building. Minor structures will consist of concrete spring capture
boxes, head gates, weirs, pipelines, habitat viewing windows, walking paths, and a fish
separating platform at the river. A parking lot with restrooms will be constructed near the access

road to the site.
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Some of the existing ponds will be enhanced and used and others will be filled in to make stream
channels for habitat (figure 2). Water will be moved to the river down an existing road that will
be converted to a stream channel. '

LOCAL GEOLOGY

The site is located in the eastern portion of the Northern Rocky Mountains physiographic
province (USGS 1959). The main structural features near the site are the southern end of the
northwest-trending North Fork Valley to the west and the northwest-trending Apgar Mountains
to the east. The North Fork Valley is a long trough that extends well into British Columbia and
lies along the western margin of Glacier National Park (Bureau of Mines and Geology 1963).
The Apgar Mountains are considered a part of the mountain ranges forming Glacier National
Park (USGS 1959). The rocks forming the rugged mountain ranges in and around Glacier
National Park are units of the Precambrian Belt Series (USGS 1959). The Belt Series rocks dip
to the east leaving steep rock faces to the west (USGS 1959). The rocks are shallow sea bed
deposits of fine sand, silt, and clays that have undergone metamorphism to form shales,
argillites, quartzite, and limestone. Mud cracks, ripple marks, banding, and early fossils are
common featares in the rock units. ‘ ‘

The local area around the site was covered with glacial ice leaving only the highest mountain
peaks exposed above the ice sheet (Bureau of Mines and Geology 1963). Much of the
spectacular scenery in the area, such as sharp peaks and U-shaped valleys, was formed by the
glacial activity. During late-Pleistocene, glacial deposits and associated lacustrine deposits
refilled the lower valleys excavated by the earlier glaciation to depths of hundreds of feet
(Bureau of Mines and Geology 1963). Streams, first fed by meltwater from the glaciers,
reworked the glacial debris and produced meanders, flood plains, and terraces along their
channels (Bureau of Mines and Geology 1963). Recent alluvial gravels up to 50 feet thick cover
many of the older glacial deposits near the major streams (Bureau of Mines and Geology 1963).

SITE GEOLOGY
Topography, Geomorphology, and Drainage

A detailed geologic study of the site has not been conducted and the geologic summary presented
below was developed from one-day of field observations and a library search of regional
mapping. The topography of the Sekokini Springs site consists of a elongated, mostly flat, river
terrace eroded into older glacial debris located about one mile east of the confluence of the North
Fork and Middle Fork of the Flathead River (figure 1). The proposed site is at the southern end
of the river terrace, which is about 80 to 100 feet above the present river level. The large river
terrace is about three-quarters of a mile long and one-half mile wide (figurel). Glacial features
such as morainal ridges, kettle lakes, and pothole topography are located northeast and upslope
from the site (figures 1 and 3). The nearest exposed, in situ rock to the site is located about one
mile northeast at the northern end of Lake Five. The rock units are meta-sediments of the Belt

Series (figure 3).
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The general trend of both ground and surface water is to the southwest from the kettle lakes '

located northeast of the site at elevation 3265 to 3256 feet, to the Flathead River located along
the southwest side of the site at elevation 3100 feet. The four springs that daylight along the
northeast side of the site at about elevation 3200 feet are most likely related to the ground-water
movement from the kettle lakes (figure 3). Another indicator that the springs are associated with
the kettle lakes is documented by MFWP. In the past, MEWP had poisoned the lakes to remove
trash fish. The poison was carried underground, about one mile over several days, to the existing
hatchery ponds where the fish were killed. Three of the springs at the site are directed by ditches
into the existing site ponds. The fourth spring located along the east side of the site flows down
slope through a small, naturally armored, channel to the river.

Geologic Units

The surficial geologic units exposed at the site consist of a thin veneer of forest soil covering a
shallow thickness of alluvium overlying a great thickness of glacial debris. The soil is composed
of silty fines, fine sand, and organic matter. The alluvium is composed of an unconsolidated,
heterogeneous mixture of hard subrounded to rounded sand, gravel, and cobbles deposited by the
Flathead River. The alluvium was derived in part from reworked glacial debris. Thickness of
the alluvium is highly variable in the area with a maximum thickness of 50 feet reported by
regional geologists. The glacial debris is composed of a heterogeneous mixture to crudely
layered clayey to silty, bouldery glacial till and thinly bedded. fine-grained lacustrine deposits.
The thickness of the glacial debris could be several hundred feet thick at the site.

Visual classification of hand-collected samples of the glacial debris from the site consists of Silty
Sand with Gravel and Cobbles (SM)gc to Silty Gravel with Sand and Cobbles (GM)sc. The
percent of fines in the samples ranged from 15 to 30 percent. The reworked glacial debris and
outwash deposits in the glacial debris could have less fines. Scattered boulders to over three feet
in diameter were noted around the site.

Observations made at several localized washouts at the site that have eroded small channels into
the terrace reveal a weathered, red to brown, lacustrine clay layers in the glacial all (photograph
09.7). The thickness and lateral extent of the clay layers are unknown.

Siopes

The various slopes around the site in the alluvium and
glacial debris are highly variable in slope angles and
heights (photographs 99-2 and 99-3). The slope angles
vary from 2H:1V (25 degrees) to 3/4H:1V (50 degrees).
The height of the slopes is varied with maximum height
of 30 feet along the upper ponds and along the river. The
condition of the slopes is generally stable. Vegetation in
the form of grass, shrubs, and trees is covering the slopes.
The only slope failures observed at the site are in areas where water has overtopped the ponds
and washed a rugged ravine into the slope (photograph 99-6).
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FINDINGS

Sekokini Springs Hatchery site is located on a large, mostly flat, river terrace about 80 to 100
feet above the Flathead River. The large river terrace was eroded through the glacial debris that
mantles most of the local area. The hatchery site is located toward the southern end of the large
terrace where several narrow, lower river cut terraces were formed as the river erodes down

through the glacial debris.

The site was selected because four springs daylight at the site, which was previously a private
hatchery. Montana FWP officials would like to enhance the site by making natural stream
channels and ponds for rearing bull trout and cutthroat trout. Several buildings, viewing
windows, walking paths, and a parking lot with restrooms will be added to the site. Concrete
headworks and a control structure will be installed at each pond and along channels between

ponds.

The terraces where the hatchery site is located were formed by the river eroding into the glacial
material composed of silty to clayey, bouldery till, and lacustrine sediments. These materials
should form a stable foundation for the structures at the site. The existing slopes at the site have
had some localized instabilities in the past. ~These failures are in areas where water has
overtopped the existing dikes and embankments causing extensive erosion into the till. The
majority of the slopes are remaining stable at slope angles ranging from 20 to 50 degrees with
heights up to 30 feet. '

The four springs should supply the water needed to operate the hatchery and the stream system at
the site. This judgment is corroborated by the operation of a private hatchery at the site for over
30 years. By capturing the springs and running them through a control structure, the water can
be directed to various stream channels, ponds, and hatchery sites or over a waste-way to the
river.

RECOMMENDATIONS

To assist with the site preparation for the hatchery, geologic mapping and site explorations
should be conducted at the site. The explorations can be conducted with a backhoe to determine
the engineering properties of the glacial till and lacustrine sediments to support the slopes and
structure that will be constructed at the site. In areas where low density lacustrine sediments are
encountered under a structure, the footing area should be over excavated and backfilled with a

suitable material.

Topography and/or aerial photographs of the site should be prepared to assist with the site
layout for stream channels, ponds, and other structures.

Removal or replacement of some existing structures at the site will be required. These

excavations will be moderately deep excavations (up to 25 feet) into the glacial till and
associated materials. These temporary cut-slopes should be laid back to 1 1/2H:1V for safety.
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Appendix E
Geotechnical Investigation of Sekokini Springs Site

Prepared by NTL Engineering and Geoscience
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Tel. (406} 453-5460
Fax, {4063 7616635
ntiengineering.com

1387 13" Avenuc SW
BO. Box 3269
Great Falls, MT 594033264

February 12, 2003

Fishpro, Inc.
3780 SE Mile Hill Drive
Port Orchard, WA 98366

Attention: Mr, Mike McGowan

Suobject: Preliminary Geotechnical Investigation Reconmaissance
Sekokini Springs Natural Fish Hatchery
East Bank of Flathead River Near Blankenship Bridge
Flathead County, Montana

Dear Mr. MoGowan:

At your request, we are providing a preliminary geotechnical investigation reconmnaissance
repott for the proposed Sekokini Springs Natural Fish Hatchery and Juvenile Rearing Facility along
the east bank of the Fiathead River, about 1 mile east of the Blankenship Bridge in Flathead County,
Montana. These services were performed in accordance with our proposal dated December 18,
2002, and your written anthorization to proceed. The report provides general geotechnical
engineering recommendations to assist in the feasibility evaluation of this project. The report also
provides recommendations for future explorations and analyses to evaluate the global stability of
the site and the subsurface conditions in the vicinity of the planned structures.

PROJECT OVERVIEW

Based on discussions with you and Mr. Andy Belski with Water Consulting, Inc., we
understand the Sekokini Springs Fish Hatchery has not been operational for a few years and is the
propesed site of a natural fish hatchery and juvenile rearing facility. Many ponds and stream
channels fed by springs along the hillside are present on the site. The proposed construction will
consist of regrading the existing ponds and berms, construction of an above/below ground fish
viewing window, consiruction of various fish passage and sorting structures, and construction of a
retaining wall near the current building at the northeast corner of the property. Construction of an
cducational facility and residence located above the slope at the north edge of the site may also be
constructed as future improvements. A preliminary site plan with the proposed improvements and
existing topography is attached,
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Sckokini Springs Natural Fish Hatchery : Febraary 12, 2003
Flathead County, Montana Page 2

RECONNAISSANCE

NTL visited the site with Andy Belski of Water Consuliing, Inc. on December 4, 2002, At
the time of this visit, the site was covered with about 2 inches of snow. The site is located on a
relatively steep hiliside along the north bank of the Flathead River. Ponds and stream channels are
present on a relatively flat bench between refatively steep slopes. The ground north of the relatively
flat bench extends upward with slopes as steep as 1H:1V. The ground south of the bench extends
dowmward to the Flathead River with slopes generally ranging from about 134H:1V to 2H:1V.
Elevations range from about 3,210 feet at the north edge of the site to 3,155 feet on the bench near
the center of the site to about 3,105 feet at the south edge of the site along the Flathead River.

Based on observations during the December 4™ site visit, it appears that significant erosion
has occurred in the vicinity of all stream channels with relatively steep gradients. It also appears
that significant erosion of the downhill berrn along the south side of Pond 7 has occurred in 3
locations, possibly during a storm or runoff event when Pond 7 was full and water flowed over the
top of the lower berm. At the time of this site visit, minimal water was present in the ponds and
Streams,

Observations along eroded stream banks or areas of pond overtopping indicate soils
generally consist of silty sand and gravel. Previous ldb testing results, provided by Fishpro Inc.,
indicate soils in the vicinity of the existing ponds and berms consist of gravel with sand and sandy
silt/silty sand.

CONCLUSIONS AND RECOMMENDATIONS

The majority of the proposed improvenents consist of regrading existing stream channels
and ponds. We anticipate carthen water retention structures, such as berms constracted of
compacted soil, will be constructed around ponds and possibly stream channels to control the flow
of water and reduce the risk of avertopping during the design weather events. Proposed structures
also consist of a two-story fish viewing window near the center of the site, various fish and water
control structures throughout the stream channels, and a retaining wall between 6 and 8 feet in
height near the building in the northeast corner of the property. Future buildings consisting of anew
educational facility and new residence may also be constructed at the north edge of the site in the
near future. In conjunction with the normal geotechnical study for evaluating the suitability of the
site for the proposed structures, we recommend a subsurface investigation to evaluate the global
stability of the site be conducted.
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Sekokini Springs Natural Fish Hatchery February 12, 2003

Flathead County, Montana Page 3

During our December 4% site visit, numerous springs and evidence of wet areas were
observed along the north slope of the site, bordering the relatively flat bench. Water from the
springs and wet areas is collected by stream channels and ponds on the benck. The ground slopes
downward from the north edge of the site at arelatively steep slope. The steep slopes continue south
of the bench, down to the north bank of the Flathead River. Undulating and hummocky terrain is
present on the relatively flat bench and in localized areas on the lower hillside. The bench also
reduces in width to the east and west of the site, and grades back into a relatively continuous slope
from the Flathead River to the top of the slope above the proposed fish hatchery improvements.
Based on topography, the presence of seeps and springs, and the presence of a large fast flowing
river at the toe of the lower slope, it appears the majority of the fish hatchery site may be constructed
~ on a landmass that has experienced downhill movement in the past. We understand the existing fish

‘hatchery was constructed in the mid 1950, and we are unaware of noticeable slide activity during
‘the life of the fish hatchery.

Prior to final design, we recomimend a more detailed global stability study be conducted to
evaluate the potential for Jandmass movement in the vicinity of the proposed improvements. The
study should include detailed field reconnaissance and mapping, review of aerial photographs of the
area, a global stability analysis, and possibly geotechnical borings and installations of slope
inclinometer tubes and piezometers. The slope inclinometers can serve as an indicator of landmass
movement when properly installed and periedically evaluated. Piezometers provide a means to
measure the static groundwater level for use in stability analysis and foundation design. The scope
of such investigation is somewhat dependent on the acceptable level of risk determined by the
owner; first order risk assessment can be made following geological mapping and field
reconnaissance and a review of aerial photographs. If it appears previous movement has occurred,
we recommend a minimum of 3 to 4 borings be drilled to depths of about 60 te 70 feet in the vicinity
of the movement to evalnate subsurface materials and groundwater conditions as well as facilitate
the possible installation of slope inclinometers. Instrumentation should be instailed well in advance
of final design to allow extended-term assessment of groundwater fluctuations and slope
movements/response.

We also recomnmend a final geotechnical engineering report be conducted for the proposed
structures and earthwork. The investigation should consist of shallow borings or test pits in the
vieinity of proposed earthwork, the fish viewing window, retaining wall, and future building
improvements. The investigation should address foundations for all structures in addition to
increased lateral earth pressures on embedded walls due to the lack of a drainage zone behind the
walls. We recommend the final geotechnical investigation report also provide recommendations to
reduce erosion on the siream banks. Repair of existing erosional features due o the apparent
overtopping of berms during flood events should also be addressed. Future ponds should be
designed with overflow spillways that will guide the water into riprap armored stream channels
during large flow and flood events. A cerfain level of risk is inherent when constructing ponds and
impounding water in the vicinity of steep hillsides and areas of marginal stability. Constructing
relatively impermeable liners in the botton and on the banks of all ponds and stream channels will
help minimize the risk of saturating the hiflside and triggering an unstable condition. Riprap over
a thickness of bedding gravel can usually be placed over the top of liners.
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Sekokini Springs Natural Fish Hatchery February 12, 2003
Flathead County, Montana Page 4

We anticipate a final geotechnical investigation will consist of detailed geological field
reconnaissance and mapping of the site, review of aerial photographs, 3 1o 4 geotechnical borings
advanced to a depth of 60 to 70 feet with installation of slope inclinometers and piezometers, a
global stability analysis, shallow borings or test pits in the vicinity of proposed earthwork and
structures, and preparation of a report. We estimate the total cost for a final geotechnical
investigation for this site will be about $30,000.00. An additional $5,000.00 shonid be budgeted for
periodic evaluation of the slope inclinometers and piezometers over several seasonal cycles. If
minimal evidence of large landmass movement is observed during review of aerial photographs and
the geological field reconnaissance, the borings with installation of slope inclinometers and
piezometers will likely not be necessary and the cost of a final geotechnical investigation will be on
the order of $15,000.00. In our opinion, the more detailed study will provide much more

- information for making a final decision on developing the site,

LIMITATIONS

NTL Engineering & Geoscience has strived to prepare this report in accordance with
generally accepted geotechnical engineering practices in this area solely for use by the client for
feasibility study purposes and is not intended as a construction or bid document representing
subsurface conditions. The conclusions and recommendations presented are based upon the limited
data obtained during our December 4%, 2002 site visit and topographic information provided by
Water Consulting Engineers of Whitefish, Montana.

Please contact us with any questions regarding our preliminary reconnaissance findings or
if we can be of further service in project development,

Sincerely,

Joshua C. Smith, P.E.
Project Engineer

e 6? :
(}Efy% ninnj—P,E.

Senior Geotechnical Engineer

JCS/GAQ
Enclosures
In four copies
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North Fork Flathead River Tributaries - Genetic Analysis
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Appendix G

Middle Fork Flathead River Tributaries - Genetic Analysis

Sekokini Springs Natwural Rearing Facility Master Plan G-1



Appendix H. Genetic analysis data for Middle Fork Flathead tributaries and lakes. A 100~
under the WCT column indicates a 100 percent genetically pure population of WCT in that
waterbody.

Middle Fork Flathead

| GENETICS*
NAME Sample. Date Sample Size.  RB WCT =
Almeda Lake 2335 9/22/2001 25 100
Bear Creek 10118 7/29/1998 13 100
Bergsicker Lake 1710 9/12/1995 16 100 i
Challenge Creek 337 8/24/1989 25 100 .
Coal Creek 1913 8/16/1998 1 100 -
Coal Creek 1914 8/18/1998 5 53 947
Cox Creek 359 9/29/1989 25 100
CupLake . 1649 8/26/1994 5 100
Cup Lake 1650 8/26/1994 17 100 .
Dickey Lake 2331 1312001 24 100
East Tranquil Basin Lake 1621 7/11/1995 34 89"
Elk Lake , 1647 8/11/1994 24 100
Essex Creek 1917 712711998 10 100
Essex Creek . 1918 7/27/1998 10 27 942
Flotilla Lake 1622 8/1/1995 10 6 93
Harrison Lake 10119 8/30/2000 15 1.7 98.3 §
Lincoln Creek 1925 9/23/1998 22 185 815 -
Marion Lake 1619 8/5/1994 24 76 18
Middle Fork Flathead River 358 9/27/1989 I8 100 -
Middle Fork Flathead River 871 10/1/1993 8 100 @%
Middle Fork Flathead River 978 8/2/1994 26 100 %g%
Middle Fork Flathead River 1282 8/11/1998 25 100 .
Moose Lake 1646  8/11/1994 5 6 94 %
Ole Creek 1928 8/17/1998 10 100 %
Park Creek 10117 8/20/1998 22 100 @%
Pinchot Creek 1929 8/18/1998 10 100 §
Rubideau Creek 10114 &/7/200] 12 1.1 889 .
Scoft Lake 1651 8/1/1995 10 100 .
Stanton Creek 10115 8/11/2001 15 23 917 §>«3
Stanton Lake 1648 9/16/1994 1 100 %%
Tunnel Creek 1180 9/11/1996 26 100 }%
Tunnel Creek 10116  8/11/2001 25 100 %5‘
West Tranquil Basin Lake 1620 7/14/1994 9 57 43 =

* Blanks indicate no data

Sekokini Springs Natura! Rearing Facility Master Plan



Appendix H

South Fork Flathead River Tributaries
Genetic Analysis

Sekokint Springs Natural Rearing Facility Master Plan H-1
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Appendix I

All Flathead River Tributaries
Genetic Analysis

Sekokini Springs Natural Rearing Facility Master Plan -1
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Hatchery Genetic Management Plan/Template



HATCHERY AND GENETIC MANAGEMENT PLAN
RESIDENT FISH EDITION
(HGMP-RF)

Hatchery Program:
Montana Fish, Wildlife & Parks

Sekokini Springs Natura] Fish Rearing Fac1llty

‘ Species:
Wild Genetically Pure Westslope Cutthroat

Agency / Operator:
Montana Fish, Wildlife & Parks

Watershed and Region:
Flathead Subbasin, Mountain-Columbia
Ecological Province

ate Submitted:
September 2004

ate Last Updated:
September 2004
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SECTION 1. GENERAL PROGRAM DESCRIPTION

1.1) Name of hatchery or program.
Sekokini Springs Natural Rearing Facility — Westslope Cutthroat Trout Restoration

1.2) Species and population (or strain) under propagation, ESA\ population status.
Westslope Cutthroat Trout, Oncorhynchus clarki lewisi
1.3) Responsible organization and individuals

Name (and title): Brian Marotz, Fisheries Program Manager
Gary Bertellotti, Hatchery Bureaun Chief

Agency or Tribe: Montana Fish, Wildlife, & Parks

Address: 490 North Meridian Road Kahspell MT 59901

Telephone: (406) 751-4546

Fax: (406) 257-0349

Email: bmarotz @state.mt.us; ghertellotti @staté.mt.us _

Other agencies, Tribes, co-operators, or organizations involved, including
contractors, and extent of involvement in the program:

Confederated Salish and Kootenai Tribes, US Bureau of Reclamation, US Forest
Service, US Fish and Wildlife Service.

1.4) Funding source, staffing level, and annua!l hatchery program operational costs.

This project is part of the Hungry Horse Fisheries Mitigation Program funded by Bonneville
Power Administration (BPA). BPA contributions to date include $ 72,000 to purchase the
improvements (a private trout farm) on land owned by the US Forest Service, $57,000 for a
gravity water routing system and spring caps to protect the small hatching facility against disease
contamination and $26,000 to replace the building’s exterior and insulate the interior. This
HGMP will be appended to the Master Plan for the facility being finalized by FishPro, a
subsidiary of HDR Consulting, for Montana Fish, Wildlife & Parks (MFWP), BPA and US

Bureau of Reclamation (BoR)

Prior to assuming the special use permit, BPA funded the USFWS Creston National Fish
Hatchery to experimentally hatch and rear westslope cutthroat trout at the site to assess the water
source. MFWP contributed services to conduct a fish disease inventory at the site and determined
the water source to be free of all reportable fish pathogens. The BoR Technical Assistance

v
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Program provided additional funding (at approximately $50,000/yr) during the design / planning
phase. The BoR funded a high-resolution topographical map of the site and details of proposed
improvements and contributed a $70,000 grant for a water conservation exhibit on the proposed

interpretive trail at the site.

Fish have been removed from the facility pending completion of the spring caps and water
routing system. The single Fish Culturist position was funded at 0.5 FTE untl repairs were
completed. The staff position is currently vacant pending completion of the 3-step APR process.
Ultimately, MFWP recommends a two person staff. Annual operation is estimated at $200,000.

1.5) Location(s) of hatchery and associated facilities.

The Sekokini Springs site is located in Flathead County, Montana, about 10 miles northeast of
Columbia Fa}ls Montana (T.31 N., R. 19 W., Sec. 17, Hungry Horse, Montana 7.5 minute
Quadrangle the location has been recorded in the state GIS data base). The physical address is
5625 Blankenship Road, Columbia Falls, Montana. 59912 (Mail should be directed to 490 North
Meridian, Kalispell, MT 59901). The site is located approximately 1 km downstream of the

confluence of the North and Middie Forks, near Blankenship Bridge. The Forest Service lease
involves 11.4 acres on terraced land overlooking the Flathead River.

1.6) Type of program(s).

Sekokini Springs is part of an Integrated Recovery Program for westslope cutthroat trout within
the Flathead River Watershed, Montana. This artificial production facility is integrated with
habitat restoration, fish passage improvements, nonnative fish species suppression, modified dam
operations, water temperature control via selective withdrawal at Hungry Horse Dam and offsite
mitigation in closed basin lakes within the watershed. This project will also coordinate with
Montana’s Rose Creek Facility, scheduled for completion in September 2004. The new Rose
Creek facility will provide additional capacity for hatching and rearing of progeny from wild
westslope cutthroat trout conserved at Sekokini Springs.

1.7) Purpose (Goal) of program(s).

The goal of this program is the restoration of westslope cutthroat trout in the Flathead
Watershed by conserving genetically diverse indigenous stocks.

The goal of the Hungry Horse Mitigation Program is to mitigate fisheries losses attributable to
the construction and operation of Hungry Horse Dam. Council approved fisheries losses include
65,000 juvenile westslope cutthroat trout annually, to be restored using a combination of habitat
restoration, dam operation changes, harvest management and experimental hatchery techniques.
The Sekokini Springs site will be used in the restoration of westslope cuithroat in the
Flathead Drainage by preserving and replicating pure genetic stocks from donor
populations within the Flathead Watershed. Wild progeny from endemic donor populations
will be raised in restored natural habitat at the site to preserve behavioral traits and provide
8
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gametes for reestablishing F1 progeny in selected areas where the species has been impacted or
extirpated. The site will also conserve remnant populations that are threatened by nonnative
species or environmental damage. Rescued fish will be protected at the site and raised to create a
donor population for reintroduction to their aboriginal habitat after the threats have been

eliminated.
1.8) Justification for the program.

Native populations of westslope cutthroat trout in the Flathead system have declined due to loss
of spawning and rearing habitat, genetic introgression / hybridization and through negative
interaction with nonnative fish species. Seventy-eight miles of high quality, low gradient
spawning and rearing habitat were lost due to inundation when Hungry Horse Reservoir filled
(FWP and CSKT 1991). Habitat degradation and fish passage barriers have eliminated nearly 60
percent of the habitat once available to native westslope cutthroat and bull trout (Fraley et al.
1989). The Hungry Horse Mitigation program is striving to offset these habitat losses by
protecting remaining habitat and by restoring and reconnecting damaged habitats. In certain
areas, there is a need to reestablish pure populations of westslope cutthroat trout in the restored

habitat.

Nonnative species or environmental damage in some. locations threatens remnant populations of
genetically pure cutthroat and there is a need to conserve the genetic diversity of the species.
Genetic inventories of existing stocks of westslope cutthroat trout have revealed that
hybridized/introgressed populations in headwater lakes are escaping downstream and threatening
pure populations of westslope cutthroat trout.  Lake rehabilitation has been initiated to remove
this threat to pure native stocks. BPA recently drafted an Environmental Impact Statement
(DEIS) for removing nonnative fish species and genetically introgressed cutthroat trout from
lakes in the South Fork Flathead River headwaters upstream of Hungry Horse Dam. A source of
genetically compatible fish is needed to replace these populations. Currently, the state’s MO12
brood stock is being strengthened using wild stocks to continue the excellent record of
maintaining a genetically diverse and disease-free source of westslope cutthroat trout. Sekokini
Springs has been used to facilitate this stock maintenance and can be used develop additional
local strains for species recovery in Flathead River tributaries. The hatchery portion of the
Hungry Horse Mitigation program was redirected to experimental culture of native species as
directed by the Hungry Horse Mitigation Plan (MFWP and CSKT 1991) and Implementation
Plan (1993). The Northwest Power Planning Council (NPPC) approved the plans and amended
their Columbia Basin Fish and Wildlife Program (Measure 10.3A, NPPC 1994).

The for this project, the restoration of WCT is historic ranges of the Flathead River Subbasin
using genetically pure indigenous stocks, is consistent with the Westslope Cutthroat Trout
Conservation Agreement [1999, Memorandum of Understanding (MOU)], which states the

following:

The management goal for westslope cutthroat troui in Montana is to ensure the long-
term, self-sustaining persistence of the subspecies within each of the five major river

9
NMFES HGMP Tempiate - 12/30/99




drainages they historically inhabited in Montana (Clark Fork, Kootenai, Flathead, upper
Missouri, and Saskatchewan), and to maintain the genetic diversity and life history
strategies represented by the remaining local populations.

The goal of the MOU is to ensure that population aggregates persist, with at least one of the local
populations remaining viable for a period of more than 10 years (2-3 generations of fish). Once
a population becomes viable, monitoring at a frequency of at least once every 10 years must be
done to document its persistence. According to the Conservation Agreement, each tributary that
supports WCT, regardless of length, is considered a population.

The Sekokini Springs site has potential to become a primary focus of our native westslope
cutthroat trout recovery program in the Flathead Watershed. To assess the potential for the
Sekokini Springs facility to successfully rear WCT, experimental trials were conducted with the
MO12 stock of WCT in 1997-1999 and 2001. The results of the experimental rearing of WCT
successfully ‘demonstrated, over several seasons, that an experimental conservation-rearing
program at Sekokini Springs could occur. The site offers a unique combination of natural habitat
for onsite restoration work and a small trout rearing facility. Four natural springs of varying
water temperatures and the isolated setting provide an opportunity for small scale, experimental
rearing of native species under natural habitat conditions. Sekokini Springs can provide an
isolation facility (separate effluent management) to hold wild fish until they can be tested for fish
pathogens and genetic purity. Individual genetic stramns of pure westslope cutthroat trout can be
protected and replicated for reintroduction to aboriginal habitats.  Experimentation on fish
imprinting will be used to initiate wild runs. Where successful, adults returning to their natal
waters will be recaptured to assess the effectiveness of various imprinting strategies (e.g. eyed
eggs as compared to fingerling imprinting). In the future, it may become possible to obtain
gametes from newly created alternative sources (as opposed to remmant donor populations) for
hatchery assisted recovery actions elsewhere in the Flathead watershed.

The Sekokini Springs facility will be used to establish varying sources of genetic material to
restore populations with different genetic complements than the state’s captive MO12
broodstock held at Washoe Park Hatchery in Anaconda, MT. Westslope cutthroat trout at
Sekokini Springs will be reared in naturalized habitat to avoid domestication. A variety of
rearing techniques will be used including: native substrate, floating cover, submerged structures,
and natural feed supplementation in rearing ponds utilized to rear F1 juveniles that are as similar
to their wild counterparts as possible. The Sekokini Springs facility would be mnovative by
incorporating natural rearing environments, to the extent possible, and enhancing WCT
populations through rearing of multiple unique genetic populations over time.

1.9)  List of program “Performance Standards”.

(1) By 2007, conserve the genetic and life history diversity of at least one westslope cutthroat
trout population in the Flathead Subbasin by replicating the donor stock held in natural
habitat at Sekokini Springs;

(2) Restore and initiate viable, naturally spawning pepulations using reintroduction strategies by
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2013;
(3) Reintroduce pure populations where hybridized/introgressed populations have been removed;

(4) Provide harvest in closed-basin lakes to offset lost angling opportunity due to harvest
restrictions or fishing bans designed to minimize adverse effects to wild populations;

(5) By 2007, create an interpretive area for public education on the benefits of native species and
their recovery.

1.10) List of program “Performance Indicators”, designated by "benefits’ and ''risks."”
1.10.1) “Performance Indicators” addressing benefits.

(1) By 2007, conserve the genetic and life history diversity of at least one westslope
cutthroat trout population in the Flathead Subbasin by replicating the donor
- stock held in natural habitat at Sekokini Springs.

Pre- and post-treatment inventories of the genetic makeup of the targeted fish populations will be
used to measure trends in genetic purity. A genetically pure population is one in which 100
percent of tested individuals, through genetic analysis, show no evidence of hybridization or
introgression with other species or subspecies. Depending on the goals for each site, genetic
sampling may involve protein electrophoresis, paired interspersed nuclear DNA element — PCR (
or PINE marker) method or various mitochondrial DNA marker techniques, to differentiate
westslope cutthroat trout from rainbow, Yellowstone cutthroat or introgressed forms. The
Montana Wild Trout and Salmon Laboratory at the University of Montana, Missoula or suitable

laboratory will analyze samples.

The diversity of life history strategies is related to total available habitat. For instance, assuring
access to historic habitat by fluvial or adfluvial spawners, or by protecting resident forms by
isolating headwater populations above barriers. The Hungry Horse mitigation program is
assessing recruitment from and genetic integrity of fluvial and adfluvial trout in selected ndex
streams (primary spawning streams and habitat enhancement sites. Experiments use PIT tags
and remote detectors, migrant trapping, radio telemetry and microelemental signatures in fish
scales to assess spawning success and determine the natal stream of origin of individual fish.

(2) Restore and initiate viable, naturally spawning populations using reintroduction
strategies by 2013,

Successful restoration of wild spawning runs of genetically pure westslope cutthroat trout in
tributaries to the Flathead River can be assessed by migrant trapping, redd surveys, population
estimation and genetic inventory, before and after habitat restoration or reconnection. In earlier
mitigation projects, runs of native fish had been extirpated prior to habitat restoration or fish
passage improvements. Assessment of experimental imprint plants of marked eyed eggs or fry
has shown that fish survive and rear in test streams through emigration (smolt stage). After such
treatments, redd surveys revealed that a spawning run had been reestablished. Our goal is to
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assess whether imprint plants of eggs and/or fry return to spawn as adults. Unfortunately, the
origin of the spawning adults could not be determined using marking technology available at the
time (e.g. tags or tetracycline marking did not always persist through adult returns or was only
detectable through lethal methods and thus counter-productive). We are now assessing tools to
determine spawner origin and to assess the effectiveness of various techniques for establishing
runs. Non-lethal sampling techniques such as microprobe spectrometry of the protein matrix in
scales have yielded promising results (Wells et al. 2003; Muhlfeld et al. — In review).
Experiments using batch marking to cold-mark otoliths in trout fry are ongoing, but require
lethal sampling (otolith removal) to assess the presence of a mark.

(3) Reintroduce pure populations where hybridized/introgressed populations have
been removed. -

The westslope cutthroat population in the Flathead subbasin will benefit by increasing the
number of wild, genetically pure spawning populations and by reducing the threat to pure
populations from nonnative species and hybridized/introgressed populations. The success of
chemical rehabilitation is assessed through pre- and post-treatment inventory using gill nets,
electrofishing and/or U/W visual inspection. Late fall treatment of closed-basin lakes has
produced total eradication of the target fish species in several case studies. Pure populations are
reintroduced and monitored as described in 4 below.

(4) Provide harvest in closed-basin lakes to offset lost angling opportunity due to
harvest restrictions or fishing bans designed to minimize adverse effects to wild

populations.

Providing alternative opportunities for angler harvest benefits remaining wild populations of
westslope cutthroat trout. Natural westslope cutthroat trout populations in most Montana rivers
are protected by mandatory catch and release regulations.

Offsite lakes receiving yearlings and spawners from the facility will provide opportunities for
harvest, partially offsetting restrictive regulations elsewhere in the Flathead River system. The
offsite lakes program is monitored through periodic gill net surveys, angler interviews and the
annual statewide angler creel census. Stocking rates are established to a large degree by trial and
error, and then refined to optimize post-stocking survival and growth. Gill netting provides data
on species relative abundance, growth rates and fish condition factor. Angler surveys are
qualitative indicators of catch rates, angler satisfaction and rough estimates of harvest. Although
rigorous quantitative analyses of CPUE, survival and total harvest are possible, the number of
lakes involved makes this level of monitoring economically impractical, unless certain lakes are
used as indices.

(5) By 2008, create an interpretive area for public education on the benefits of native
species and their recovery.

This aspect could be measured in terms of visitor days, school groups instructed or patron
satisfaction indices. Qur goal is to inform the public about the need to protect aboriginal stocks
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or reestablish native trout where they have been extirpated. The site will also present the relation
between habitat restoration and artificial culture techniques.

1.10.2) “Performance Indicators” addressing risks.

Onsite and offsite mitigation projects will use the Sekokini Springs facility as a source of
genetically compatible westslope cutthroat trout to expand the existing range of the species
where native populations have been extirpated or to conserve threatened populations. Our goal
is to protect aboriginal stocks or, where natives were extirpated, replicate nearest neighbor
stocks, or to replace nonnative, hybridized or introgressed populations. Since genetic inventories
have documented problem areas, our strategy is to reduce or eliminate existing risks to the
integrity of pure native stocks. '

Removing gametes or fish from a donor population presents a risk to that population. Given this,
we propose to capture wild juveniles or partially spawn adults to collect gametes for rearing at
Sekokini Springs. Removal of juveniles is less likely to disrupt natural reproduction in the donor
population. Capture of juveniles can be accomplished before or after spawning adults are
present in the stream, thus eliminating risk to the spawning population. Incremental removal of a
subset of the rearing population over time during each of three to five years will provide a
random selection from the available genetic material, while protecting the remaining wild
juveniles. Numbers to be removed will be limited to take no more than 25 percent of the
estimated juvenile population in a given year.

Donor streams will be monitored to determine whether removing 235 percent of juveniles impacts
the population. Initially, donor streams will be sampled annually to assess trends in juvenile
densities and annual variation. Mark-recapture population estimates will be performed using
standard electrofishing techniques prior to or during juvenile collections. Ad fluvial populations
will be sampled before or after the spring spawning run to avoid migratory fish. Fish density
(fish / 150 m stream length) will be used to estimate the length of stream required to provide the
appropriate number of juveniles for collection. The sampling reach will be recorded using GPS
coordinates. Some proposed donor streams are designated index streams that are monitored
annually as part of a juvenile population assessment conducted by MFWP. Past data from the
index streams provide a measure of natural annual variation. One year following juvenile
collection, the population in the sampling reach will be surveyed for comparison. The timing of
samples will be consistent seasonally. When fish populations decline beyond the known annual
variation in reference streams, juvenile collections will be terminated until survey results indicate
that the population has rebounded to previous levels. Annual sampling of donor populations
will be used to assess rates of population recovery after juvenile collections cease. Sampling in a
given stream will end after the population rebounds to previous levels.

Our fish health specialist will allow transport of juveniles (as opposed to gametes or eyed eggs)
to an isolation facility at Sekokini Springs from sources having a long history of reportable
pathogen negative status. Subsequent fish health testing will be accomplished in the isolation
facility before juvenile fish are released into the rearing habitat. Individuals to be reared at the
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facility will be individually marked and non-lethally inventoried for genetic purity. Only
genetically pure populations will be used to produce family crosses of F1 progeny. This strategy
was designed to reduce the risk to the donor population, disease transmission to the rearing
habitat and protection/conservation of genetically pure stocks for restoration actions.

Alternatively, wild gametes may be collected from adult spawners throughout the spawning run.
Allowing for escapement of a percentage of the wild population and techniques that partially
spawn adults before releasing them to continue to spawn naturally can reduce risk to the
spawning population. If only a few adults can be safely removed from the donor population,
collections can be made over a series of years to assure that the resulting progeny represent the
genetic diversity in the original population. In captivity, wild juveniles can be reared to maturity
and spawned to produce F1 progeny. Differing age at maturity will allow cross-fertilization
between year classes. Donor populations will be monitored to assure that gamete or juvenile
collections do not impact the wild populations.

1.11) Expécted size of program.
_ 1.11.1) Proposed annual broodstock need (maximum number of fish).

Sekokini Springs will not be a traditional broodstock facility. Instead, gametes from wild
spawners or juveniles will be held until maturity to provide a source of F1 gametes or fry for use
in imprint planting experiments. Once a spawning run is established in the restored or reopened
habitat, the captive population will be released into a closed-basin lake to provide a recreational
fishery and to make space available for another experimental stock. The number of fish to be
reared at Sekokini Springs will vary depending on annual needs for specific genetic stocks and
the genetic makeup of each stock. The facility master plan proposes out-door rearing of up to
four isolated genetic stocks. Rearing in nearly natural habitat is intended to maintain wild

behavioral traits.

We anticipate that up to 1,000 individual juveniles will be removed from a given donor
population each year (based on a percentage of the population estimated through electrofishing
estimates, not to exceed 25 percent of the donor population). Sixty individuals from each lot will
be sacrificed from each lot for disease testing before the fish are moved from the isolation
facility (a separate water source) to the natural outdoor rearing habitat. Fish will be reared to
maturity to produce approximately 300 spawning adults within each of the four rearing ponds.
Progeny from crosses will be held separately through the fry stage and released to targeted
recovery streams at a density not to exceed the density of wild trout in a comparable stream-by-
stream order, gradient and flow range.
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1.11.2) Proposed annual production and fish release levels (maximum number) by
life stage and location.

et Number
up to 1,000 :
Juvenile survival to spawn 67%
Fish health sampling 60
Number of juveniles surviving to spawn 630
Ratio of males to females 1:1
Number of females 315
% spawn at age 3 37% 115
% spawn at age 4 - 59% 185
% spawn at age 5 63% 200
Fecundity per female
age 3 500 57,500
age 4 1.000 185,000
age 5 : 1,200 240,000
Number of green eggs produced 482,500
Green to eyed egg survival 65%
Total eyed egg production per population 313,625
Eyed egg distribution by Stocking Program
. RSPs 25% 78,406
Artificial Redds 20% 62,725
Smolt Release 550, 172,494
Number of eyed eggs surviving to fry
RST's 60% 47,044
Artificial Redds 10% 6,273
Smolt or Imprint fingerling release program 75% 129,371
Number of fry surviving to 4 inch smolt for 85% 109,965
release
Assumptions: Production for each population will occur over 3 years assuming fish will mature between
age 3 and 5. Fecundity based on MO12 for age 3 and 4 (Sweeney 2003 pers. comm.), age 5 estimated.
Ratio males to fernales based on MOQ12 (Sweeney 2003 pers. comm..). Age at maturity estimated based
on combination of MO1?2 observations and wild population information (Gresswell 1988). Survival ro
spawn based on MO12 (Sweeney 2003 pers. comm.). Egg, fry and smolt survival based on MO12
{Sweeney 2003 pers. comm.},

1.12) Current program performance, including estimated survival rates, adult production
levels, and escapement levels. Indicate the source of these data.

Experimental hatching and rearing began in 1997 and was completed by 2001. Approximately
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90,000 eyed-eggs (M012 westslope cutthroat stock) were transferred from Washoe Park State
Fish Hatchery in Anaconda, Montana, hatched and reared at Sekokini Springs. Fish were reared
with automatic feeders and minimal attention, remotely from Creston Hatchery. The growth and
condition of juveniles at the Sekokini facility was encouraging (the fish were robust and had all
their fins). Fish outplanted to Rogers Lake appeared similar to wild trout, with rapid growth and
vibrant color. Survival was high enough that stocking rates were cut by 25 percent the following
year. No data are available from other closed-basin lakes.

1.13) Date program started (years in operation), or is expected to start.

Experimental culture began in 1997. Fish were removed from the site in 1999 and the facility
was not operated again until 2001. In 2000, three water sources were isolated for disease
prevention by capping the spring sources and removing the original “head pond” at the site.
Water was collected for on-demand, gravity feed to a valve box in the small hatchery building.
Water temperatures in the various springs can be mixed to achieve a target temperature in the
facility. In 2001, MFWP installed 14 rearing troughs and plumbing in the hatchery building.
The facility was tested in January 2002 when MFWP began rearing approximately 90,000 eyed
MO12 westslope cutthroat eggs in the facility. The fish were reared using automatic feeders
checked weekly. After this initial test, roughly 21,000 4-inch smolts were stocked in a local
lake and the facility is remains vacant pending the 3-step APR review. In the future, we plan to
begin experiments with wild fish from nearest neighbor donor populations.

1.14) Expected duration of program.

The program combines experimental artificial propagation for restoring westslope cutthroat and
an interpretive center. Artificial propagation will address the needs of specific recovery actions
and experiments directed toward cutthroat restoration. When a particular restored stock is secure
and self-sustaining in the wild, the stock will be removed from the facility to make room for
other needs. It is uncertain how many years it will take to restore wild, self sustaining
populations in a given recovery area, however, we anticipate about 10 years per stock. Surplus
fish will be released in closed-basin lakes to provide angling opportunity. Captive stocks (of
approximately 200 fish per restored stream reach) will be retained for public education and
viewing as part of the proposed interpretive trail exhibits.

1.15) Watersheds targeted by program.

Flathead River Drainage (HUC 17010208) including the main