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Background and Introduction
•

The lower Rattlesnake dam was constructed in the early 1900s, along with ten other
additional dams in the present day Rattlesnake Wilderness, to augment the water
supply for the City of Missoula. In 1979, Montana Power Company sold the dams
and water rights to Mountain Water Company. Mountain Water Company stopped
using Rattlesnake Creek as the water supply for Missoula in 1983.

•

In 2017 the City acquired the approximately 45 acre lower Rattlesnake dam property
and water rights, along with the additional Rattlesnake Wilderness dams, through
purchase of the former Mountain Water Company. Mountain Water Company is
now known as Missoula Water, and is a publicly-owned utility, owned and operated
for the benefit of Missoula and its residents.

•

The US Forest Service requires annual monitoring and maintenance as part of the
special use permits for ownership of the dams. Increased maintenance and
inspections are necessary and add significantly to the cost of the dams. The City has
evaluated the cost benefits of dam ownership and determined that all dams either
need to be decommissioned or rehabilitated.

•

The water storage rights associated with the Rattlesnake Wilderness Area dams
remain a valuable asset to the Missoula Water utility.

•

The City, MFWP and TU have formed a partnerships to work collaboratively to
evaluate and plan projects at the wilderness dam sites to address site restoration,
fisheries, public recreation, public safety and liability.

Project Vision
The City of Missoula, Trout Unlimited and Montana Fish, Wildlife and Parks are
invested in the Missoula community and the stewardship of Rattlesnake Creek
resources. Since the lower Rattlesnake Creek Dam was determined by the City
to be inoperable and non-essential, removing the dam and restoring the site
helped restore habitat for native fish and terrestrial wildlife, improve water
quality, reduce maintenance costs and provide scenic open space and
recreational opportunities for the Missoula community.
The City, TU and MFWP desire to work collaboratively to evaluate options for
removing or rehabilitating the dams on the mountain lakes and restoring
Rattlesnake Creek. Implementing a strategy for improving conditions at the
Wilderness dams will preserve valuable water rights, address site restoration,
fisheries, public recreation, public safety and liability.

Project Goals
•

Goal 1: Reduce and/or eliminate Missoula Water’s costs of operation
and maintenance for the wilderness dams.

•

Goal 2: Reduce dam safety hazards and satisfy regulatory agency
requirements

•

Goal 3: Decommission and/or rehabilitate dams to provide maximum
public and environmental benefit considering cost

•

Goal 4: Balance the restoration of wilderness character with the need
to reduce capital and maintenance costs and preserve historical
elements

•

Goal 5: Maintain and/or modify Missoula Water’s existing eight lake
storage water rights to protect against non-use or abandonment

History of Wilderness Lakes and Dams
•

In 1871 Worden and Higgins organized the first water plant on Rattlesnake Creek to serve Missoula residents which became
known as Missoula Water Works and Milling Company. By 1900 the demand for water frequently exceeded the availability
during periods of high use.

•

Water storage for the system was built by adding eight small reservoirs in the Wrangle Creek and Lake Creek basins in the
western headwaters of Rattlesnake Creek.

•

From 1911 to 1921 a series of dams were built on the natural lakes making it possible to control the storage of a total of
820,000,000 gallons of water

•
•

The dams vary in height from 8 to 20 feet and are built of dirt and reinforced with wooden crib rock filled centers
Each spring heavy snowmelt was captured in the reservoirs and drawn off when needed to meet downstream requirements by
opening hand operated valves at the dams.

•

In 1980, much of the land in the headwaters of Rattlesnake Creek was designated as the Rattlesnake Wilderness and National
Recreation Area. The Rattlesnake Creek portion of the water utility system was discontinued shortly thereafter as a daily water
supply source after Giardia was discovered in 1983, and the water company transferred all water supply to groundwater wells in
the Missoula valley aquifer.

•

The City of Missoula acquired ten dams on eight mountain lakes in the Rattlesnake Wilderness Area during the 2017 acquisition
of the Mountain Water Company in 2017.

The Dams - Overview
The City of Missoula acquired 10 dams built on eight high mountain lakes in the present day Rattlesnake Wilderness Area

Summary of City Water Storage Rights
• Water rights include eight Statements of Claim to store water in the headwater lakes. Rattlesnake
water rights have a period of use from January 1 to December 31
• In-stream flow rights in Rattlesnake Creek (56 cfs) are separate rights and have already been
protected by adding wells as points of diversion

Lake

Water Right
Priority Date

Claimed Flow
Rate (cfs)

Estimated Duration to
Claimed Volume
Drain at Claimed Flow
(Ac-ft)
Rate (Days)

Big Lake

8/30/1919

5.22

623

60

Carter Lake

11/6/1923

1.43

170

60

Glacier Lake

8/30/1919

1.76

212

61

Little Lake

8/30/1919

2.50

300

61

McKinley Lake

8/13/1923

1.64

195

60

Sanders Lake

8/30/1919

7.54

905

61

Sheridan Lake

8/30/1919

0.30

115

194

Worden Lake

9/8/1923

0.28

104

190

Photos of the Wilderness Lakes

Dam and Emergency Spillway at Carter Lake

Dam and Outlet Gates at Big Lake

McKinley Lake Dam

Sanders Lake

Lolo National Forest
• Easement Dams:
• 5 dams currently under easement.
• Use, maintain, reconstruct, operate, and remove; to affect with storage waters, structures, dams, pipes and associated facilities, including
trails; and to use and maintain certain roads.
• Safety oversight: not under regulatory authority of the USFS.
• USFS does not have jurisdiction.
• Although the city has a “right” of access, it is subject to reasonable regulation by the USFS.
• Actions taken on NFS land outside the easement areas or actions that will impact NFS lands and resources require USFS to be involved.

• Permit Dams:
• 5 dams under 1 special use permit issued by the Lolo NF & regulated by the USFS.
• Operation and maintenance of dams, associated flooded acres & access roads & trails. A new decision would be required if permit dams
are proposed to be decommissioned.
• Safety Oversight: Permit requires holder to conduct hazard assessments of all dams under permit (by a qualified engineer) & USFS is to
review & approve (Regional Director of Engineering)
• USFS is the authorizing agency on all actions proposed, authorized & implemented on NFSL. The Forest Service will be the lead agency
regarding the Nepa process and final determination of a selected action.
• Use of 3rd party contractor(s) to assist with the analysis is likely, but the Forest Service will be engaged throughout.

• Final proposal needed to:
•
•
•
•

Review overall scope and scale of the proposed action
Determine the level of analysis
Identify timelines for planning and implementation
Identify opportunities for public participation

The Rattlesnake Wilderness Act
• The Rattlesnake National Recreation Area and Wilderness Act of 1980
• P.L. 96-476
• 28,000 acre NRA, 33,000 acre Wilderness

“Certain lands on the Lolo National Forest in Montana have high value for
watershed, water storage, wildlife habitat, primitive recreation, historical,
scientific, ecological, and educational purposes.”
• Special Provision Language:
“Nothing in this Act shall be construed to permit the Secretary to affect or
diminish any water right which is vested under either State or Federal law at
the time of enactment of this Act, nor the rights of the owner of such water
right to customary and usual access, including necessary motorized use over
and along existing roads and trails to any facilities used in connection
therewith, and the right to operate and maintain the facilities.”

Preserving Wilderness Character
“… each agency administering any area designated
as wilderness shall be responsible for preserving the
wilderness character of the area and shall so
administer such area for such other purposes for
which it may have been established …”
-1964 Wilderness Act Sec 4(b)

Untrammeled
Natural
Undeveloped
Solitude or Primitive &
Unconfined Recreation
Other Features of Value

Summary of the City’s
Maintenance Obligations
•

Missoula Water crews have performed annual maintenance of all dams
for many years

•

Dams require annual maintence to remove blockages from spillways
and periodic removal of woody vegetation growing on the dam.

•

Dams are continuing to deteriorate as log crib structures and outlet
pipes continue to degrade

•

A number of outlet structures are no longer functional, making it
difficult to control water levels

•

All work in the wilderness is expensive, either requiring helicopter time
or numerous hours of driving & hiking time

•

Work is largely manual, but power tools are allowed

•

In previous years, Montana Conservation Corps crews have been
employed for 1-2 weeks/year to perform manual maintenance work.

Maintenance
Obligations Continued
•

This City is also required to “maintain all existing roads and trails”
required for access and “prevention and control of noxious weeds
and/or exotic plants of concern” in these areas. (USFS special use permit MIS331)

•

Prior to City ownership Mountain Water replaced 2 bridges in the
Rattlesnake Corridor.

•

For the past 3-years City Conservation Lands Management staff have
developed and implemented invasive species management plans with
funding from Missoula Water.

•

For the past 3-years trail clearing has been a collaboration between
USFS and City Staff.

•

Existing access roads and trails beyond the wilderness boundary are
deteriorating and will require repair at some point.

•

Preparation of Operating and Maintence plans, coordination of annual
work and year-end reports/documentation entails significant staff time.

Initial Vegetation and Weed Surveys
• Floristic inventory of McKinley Lake
Dam
– 50 vascular species
– No species of concern
– 3 non-native species

• Preliminary Assessment of
vegetation recovery at Little Lake

– Natural recovery occurring where lake
fluctuations are not
– 1 species of concern (Pinus albicaulis),
1 potential species of concern (Sedum
borschii)

• 3 Seasons of weed mapping and
treatments

Preliminary Reptile and Amphibian Surveys
• Visual encounter surveys Summer
2019 and 2020
• 4 Species documented
–
–
–
–

Columbia Spotted Frogs
Long-Toed Salamanders
Tailed Frogs
Wandering Garter Snakes

• No evidence of amphibian breeding
occurring in the impounded lakes
surveyed
• Natural lakes, ephemeral wetlands,
creeks, and ponds provide the best
amphibian and reptile habitat

RATTLESNAKE CREEK DRAINAGE
FISHERIES AND AQUATIC CONTEXT
Upper Rattlesnake Cr

Ladd Knotek
Montana Fish, Wildlife & Parks

Sheridan Lake

High Elevation ‘Mountain’ Lakes
Rattlesnake National Recreation Area & Wilderness

Total: 45 Lakes > 1 acre
Lakes with Trout: 16
Fishless Lakes: 29
Elevation Range: 5,600 – 7,700 ft

Glacier Lake

Rattlesnake Lake #23

Introduced Trout Species
Rattlesnake Wilderness Lakes
Westslope Cutthroat Trout

Yellowstone Cutthroat Trout

Rainbow Trout

Rattlesnake Basin Wilderness Lakes
Limited Fishing Pressure

Rattlesnake Creek
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Management of Dams on
Headwater Lakes
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EXISTING STORAGE CAPACITY OF
IMPOUNDED RATTLESNAKE LAKES
•
•
•
•
•
•
•
•

Sanders L. 905 ac-ft (1,098)
Big L.
623 ac-ft (798)
Little L.
300 ac-ft
Glacier L. 212 ac-ft
McKinley L 195 ac-ft
Carter L.
170 ac-ft
Sheridan L. 115 ac-ft
Worden L. 104 ac-ft

Outlet Dam at Big Lake

Sanders Lake Outlet Structures

Potential Benefits of Enhanced
Storage and Flow Management at
Headwater Lakes
• Increased Base Flows
• Temperature Moderation (cooling) in Upper
Reaches

Data Collection Activities
•

•

•

•

MFWP and TU have collected stream
temperature information in Rattlesnake Creek at
12 locations
Permanent streamflow gauge installed by MT
DNRC in Greenough Park, Temporary sites
monitored by TU
Lake bathymetry maps completed by MFWP,
Partial ground topography of dams surveyed by
City
Conducted flow release from Big Lake in August
2019 and monitored effect on Rattlesnake Creek
stream temperature and streamflow

Basic Dam Decommissioning Plan
• Decommissioning a dam means that the
embankment is breached to its full depth.
• A dam could also be partially breached,
meaning it would be removed to a certain
depth, depending on many factors.
• Generally, a stable breach channel would
be excavated through the dam
embankment to safely route a 100-year or
larger flood. Excavated material could be
blended within the surrounding ground in
the reservoir footprint. The existing outlet
gates and towers would be removed.

Basic Dam Rehabilitation Plan
Any dam rehabilitation project would address
deficiencies on the existing dam, as identified in
previous inspections, to bring the dam into
compliance with Forest Service standards. Proposed
repairs may include:
• Performing a geotechnical investigation and
analysis;
• Addressing seepage issues by lining the
upstream slope with an impermeable liner;
• Addressing slope stability concerns by adding fill
on the downstream slope;
• Slip-lining both outlets with HDPE pipe;
• Replacing the outlet valves, towers and /or
walkways;
• Repairing voids on the dam crest.

Excavation and Dam Preparation

Geomembrane Liner Installation

• The feasibility study evaluated dam options in terms of the relevant criteria
including capital costs, life cycle costs, benefits, regulatory agency
requirements and other factors.

2018 Rattlesnake Dams
Feasibility Study

• Preliminary results indicated that Big Lake dam, Sanders Lake dams, and
Glacier Lake dam are good candidates for rehabilitation as they have the
largest storage capacities and the lowest cost per acre-foot to rehabilitate. All
other dams are recommended to be decommissioned.
• Increased evaluation and consideration of community need, long-term
maintenance costs, climate change and environmental impacts of
decommissioning/rehabilitating dams is needed.

Table 9-7. Summary of Alternatives
Rehab Cost ($)

Rehab Cost ($/acft)

Rehab Cost
Rank

Increase Storage
($/ac-ft)

Increase Storage Rank

Decommission
($)

Decommission
Rank

Existing
Storage (ac-ft)

Proposed
Increase (ac-ft)

Proposed Final
Storage
(ac-ft)

$1,312,000

$2,106

2

$2,235

2

$400,530

7

623

175

798

Carter Lake

$706,396

$4,155

5

$4,932

4

$179,985

6

170

60

230

Glacier Lake

$474,830

$2,240

3

$2,764

3

$126,987

3

212

84

296

Little Lake

$1,125,346

$3,751

4

$5,402

5

$473,200

8

300

74

374

McKinley Lake

$1,083,533

$5,557

7

$6,701

6

$172,591

5

195

72

267

Sanders Lake

$1,170,884

$1,294

1

$2,084

1

$159,388

4

905

193

1,098

Sheridan Lake

$547,799

$4,763

6

$6,903

7

$99,509

1

115

45

160

Worden Lake

$600,811

$5,777

8

$8,007

8

$114,672

2

104

41

145

Lake

Big Lake

Next Steps and Timeline
Activity

Timeframe

Public Outreach

Spring/Summer 2021

Pilot Project Development
• Dam Decommissioning
Preliminary Decommissioning Design

Spring/Summer 2021

Further Data Collection
• Dam Decommissioning
• Dam Rehabilitation
Fundraising and Project Planning

Summer/Fall 2021

Environmental and Historical Compliance

Year 2022

Planning and Permitting

Winter 2022/2023

Final Design and Bid Documents

Winter/Spring 2023

Site Preparation and Construction

Summer/Fall 2023

Construction and Site Closure

Fall 2023

Revegetation and Monitoring

Summer/Fall 2024

Summer/Fall 2021

Winter 2021/2022

For more information:
• Go to https://www.engagemissoula.com/rattlesnakewilderness-dams
• Review the 2018 Rattlesnake Dams Feasibility Study
and other materials
• Fill out the public survey available on the site
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