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1. Introduction

The Stillwater Valley Watershed Council (SVWC) is a group of local residents who have worked together
since 2007 to address resource issues in the Stillwater River Watershed. The following mission statement is
quoted from their web site:
We will provide an open forum in which all interested parties may work in a collaborative effort to sustain
our rural quality of life and protect and enhance our natural resources. We are committed to research and
educating our valley residents and the public about our Watershed and the steps we can take to preserve
and maintain the integrity of the river, the land and the beauty of our valley. We will endeavor to bring
together public, private and government resources, funding, and grants to achieve our goals.

1.1 Purpose of the Assessment

The SVWC, in a continuing effort to protect and enhance the natural resources in the Stillwater Valley, has
initiated a follow-up project to the 2013 Upper Stillwater Valley Assessment. The 2015 assessment includes
major streams in the Rosebud Creek drainage. They include West Fishtail Creek (0.4 miles), Fishtail Creek
(13.7 miles), West Rosebud Creek (21.0 miles), East Rosebud Creek (12 miles) and Rosebud Creek (4 miles).
The primary objectives for the assessment were to:
o Compile and summarize all pertinent resource data and information to complement and direct the
field assessment.
o Collect and summarize field data with special attention to irrigation infrastructure, riparian corridor
condition, and noxious weed infestations.
o Provide conceptual recommendations and prioritization of restoration opportunities. The
recommendations serve as a precursor to an alternative analysis, cost estimate, and design for
individual projects.

1.2 Acknowledgements

The Stillwater Valley Watershed Council is a locally-led watershed group making great strides in maintaining
the unique values associated with the Stillwater River Watershed. The people listed below spent a lot of
time contacting and encouraging their neighbors to participate in this assessment. Their friendship made it
a pleasure to work on this project.
o Tim Schaff
o Mike Lorash
o Raymond Lien
o Joan Brownell
o Burt Williams
o Ole Sherwood
o J.O. and Erica Hash
o Tanya Lester, Stillwater Conservation District
o and, especially Lindsey Clark, SVWC Coordinator.

2. Background Information
2.1 General Watershed Descriptions

Fishtail Creek, West and East Rosebud Creeks and Rosebud Creek are located within the Stillwater River
Watershed which comprises approximately 684,000 acres.
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Fishtail Creek begins at the confluence of West and East Fishtail Creeks and flows about 14 miles before
joining West Rosebud Creek near the Town of Fishtail.
West Rosebud Creek originates in the Beartooth Mountains that includes 84 mountain lakes. The West
Rosebud Creek drainage encompasses 213.4 square miles. The majority of the drainage, 124.7 square
miles, is administered by the Custer National Forest. The remaining 88.7 square miles is deeded private
land.
East Rosebud Creek also originates in the Beartooth Mountains with 76 mountain lakes. The East Rosebud
Creek drainage includes 182.1 square miles of which 108.8 square miles are within the Custer National
Forest. The stream discharges into East Rosebud Lake at the wilderness boundary, then passes through
mostly private lands until it joins the West Rosebud near Ole’s Corner.
Rosebud Creek begins at the confluence of West and East Rosebud Creeks and flows about 4 miles before
joining the Stillwater River just north of Absarokee.

2.2 Hydrology
There is a limited amount of stream flow data available for these streams. An active USGS Gage Station on
West Rosebud Creek is listed as West Rosebud Creek near Roscoe (06204050). This gage station is located
at Northwestern Energy’s power plant below Mystic Lake. It has been collecting discharge data since 1965.
Another USGS gage station has recently been installed below the re-regulation dam on West Rosebud Lake.
The re-regulation dam attenuates the fluctuating flows released through the upstream power plant. This
gage station began collecting discharge data in October 2007 and is listed as West Rosebud Creek at
Emerald Lake Campground near Roscoe (06204070).
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2.3 Brief History

The Crow Tribe once occupied all lands in the Stillwater River Watershed. In 1875, the Crow Agency was
relocated from Fort Parker, east of Livingston, to the west bank of Butcher Creek near its confluence
with East Rosebud Creek. The Butcher Creek location was the headquarters of the Crow Reservation
until 1884 when it was again relocated to its present site on the Little Big Horn River near Hardin, MT.
The Bozeman Trail crossed the divide from Red Lodge Creek and descended a steep slope into the Rosebud
Creek valley. Jim Bridger opened the route through this area in June 1864, and three weeks later John
Bozeman followed his route as he led the first train of 30 wagons over the Bozeman Trail. The steep
descent to the Rosebud Creek valley was noted in the diaries of many train travelers. From the base of the
hill the Bozeman Trail went down the east side of the valley to the Rosebud Creek crossing just below the
confluence of West Rosebud Creek and East Rosebud Creek and then went northwest over hills to the
Stillwater River valley. In August 1866 Bridger led a large train down the east side of Rosebud Creek to a
new crossing above its confluence with the Stillwater River. The new route then went up the south side of
the Stillwater River to the earlier crossing, avoiding the hills.
The present Town of Absarokee was originally settled by S.T. Simonsen. He arrived in the area eleven days
before the federal government opened land for settlement on October 15, 1892. The first building
Simonsen erected was a log hotel. A post office soon followed and was given the name Absarokee. It
opened for business on January 13, 1893. He later built a store, hotel, livery stable, blacksmith shop and
saloon.
Absarokee began to grow and, in 1905, a town site was platted and surveyed aligning Main Street parallel
to Rosebud Creek. Today, Absarokee is an unincorporated town. According to the 2010 U.S. Census, it has
a population of 1,150.
The Crow, called the Apsáalooke in their own Siouan language means "children of the large-beaked bird." It
is said that French interpreters translated the name as “people of the crows," and the Native Americans
became known as the Crow. Variants of the name include Absaroka, of which “Absarokee” is a derivative.
Fishtail began as a post office which was established in 1900. A store was set up soon after the post
office arrived. In 1908 a saloon, blacksmith shop, hotel and livery barn were built. In 1913, the Town of
Fishtail was platted.
Today, Fishtail is unincorporated and according to the 2010 census, has a population of 478. Noted
locations include the Cowboy Bar and Grill and the Fishtail General Store, which was founded in 1900.
Roscoe is an unincorporated community in Carbon County. As of the 2010 census, it had a population of
15. Roscoe depends on light tourism and features the Grizzly Bar & Grill.

3. Assessment Methodology

Fieldwork was completed in July – September of 2015 by Warren Kellogg (Stream and Watershed
Consulting) under contract with the Stillwater Valley Watershed Council. In addition to walking all four
streams, several landowners were interviewed to obtain a historical perspective of the river and
understand the issues associated with each stream.
The Fishtail Creek, West Rosebud Creek, East Rosebud Creek, and Rosebud Creek Assessments focused on
in-channel/floodplain infrastructure condition and functionality, riparian forest sustainability, channel
3

stability, and noxious weed infestations. Observations and restoration recommendations are based upon
professional judgment and 37 years of experience working on Montana streams.
The 2015 color aerial photography (NAIP – National Agricultural Imagery Program) was used as the base
photography for the assessment. Reference maps (scale 1:10,000) are included at the back of this report.
Older aerial photography/maps were referenced during the assessment to determine trends over time.
Detailed field notes and digital site photos were taken during the field assessment. Each site was
documented with GPS coordinates, as listed in Appendix A. All sites referenced in the report are labeled on
the attached maps.
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4. Observations and Planning Considerations
4.1. Fishtail Creek
The Fishtail Creek assessment began at the US Forest Service (USFS) boundary on West Fishtail Creek and
ended where Fishtail Creek joins West Rosebud Creek, north of Fishtail. There are 0.4 miles of West Fishtail
Creek and 13.7 miles of Fishtail Creek included in the assessment. East Fishtail Creek was not included.
The land use along Fishtail Creek is primarily agriculture that includes hay production and livestock grazing.
Land ownership varies in size from less than 20 acres to several hundred acres. Some properties are leased
for summer grazing. A subdivision and other small tracts along Fishtail Creek are non-agricultural, although
some landowners have a small number of livestock.
Hydrology: There is a limited amount of flow data for the Fishtail Creek drainage. East and West Fishtail
Creeks had flows recorded at their respective confluences from May 1985 to April 1986. The Fishtail Creek
mainstem had flow data collected at the Fiddler Creek Road crossing (Site FC-4) from August 1981 to
September 1983. Field measurements and peak flows were recorded on lower Meadow Creek immediately
upstream from the Highway 419 crossing from 2003 to 2014. All flow information can be accessed on the
USGS National Water Information System Website.
Water Quality: The Montana Department of Environmental Quality lists Fishtail Creek as partially
supporting aquatic life and cold water fishery. The primary reason is “exceedences in lead and iron
concentrations.” The sources of these pollutants are unknown and may be natural. An abandoned coal
mine near Meadow Creek is mentioned as a possible source of pollution, but no water quality testing has
been done to determine lead and iron concentrations at this location.
Fisheries: The Montana Fish Wildlife and Parks (MFWP) MFISH web site lists brown trout as common,
rainbow trout as abundant and mountain whitefish as rare for Fishtail Creek. Upstream on the West and
East Forks of Fishtail Creek, brook trout are listed as being present.
MFWP has an instream flow water reservation with a priority date of Dec. 1978. The water reservation
varies by month ranging from 4.1 cfs in January to 51.5 cfs in June. The West and East Forks of Fishtail
Creek also have water reservations. The lower two miles of Fishtail Creek has been designated as being
“periodically dewatered”.
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Reach FC1: US Forest Service Boundary (West Fishtail Creek) to Site FC-4 (Fiddler Creek Rd Crossing)
(Fishtail Creek– Map #1)
Reach Description and Recommendations
Surface Geology: The headwaters of Fishtail Creek are covered with glacial deposits of unsorted clay to
boulder size material transported and deposited by glaciers. The surface topography is rolling hills and
hummocky terrain. Downstream of the USFS boundary, West Fishtail Creek and Fishtail Creek flow through
a narrow valley bordered by Upper Cretaceous shale and sandstone formations.
Channel Characteristics: This channel is a high gradient (3.6%), cobble/boulder lined channel that is
moderately entrenched with a very low sinuosity (1.1). Sinuosity is channel length divided by valley length.
The channel is a series of riffles/rapids with irregular pools. Woody debris has recently been removed from
the West Fishtail Creek channel. The bed and banks along this reach are stable.

West Fishtail Creek downstream from
the US Forest Service boundary.

Riparian Characteristics: The riparian plant community is dominated by black cottonwood, alder,
chokecherry, ponderosa pine, and spruce. It is in good to excellent condition along most of this reach. A
short section of stream corridor along lower West Fishtail Creek has been logged within the last 10 years.
Isolated patches of riparian have been cleared for roads and houses.
Noxious Weeds:
 Spotted knapweed and Canada thistle infestations are intermittent.
 Houndstongue and hoary alyssum are less common.
 Oxeye daisy plants are present from Site FC-1 upstream to the power line crossing.
Reach Recommendations:
1. Woody Debris: Unless woody debris is diverting stream flow into a bank and undercutting important
infrastructure (i.e. bridge, road, headgate, etc.), leaving the debris in the channel provides important
fish habitat.
2. Noxious Weed Control: Continue long-term weed control. Target oxeye daisy infestations upstream
from Site FC-1.
Site FC-1 Stream Crossing – Private Bridge
The bridge is a railroad car with no abutments.

Priority: None

Site FC-2 Stream Crossing – Private Bridge
Priority: Low
The steel beam bridge is supported on vertical concrete-filled steel pipe abutments with timber plank
facings. Large boulders have been placed against the west road approach directing flow into the east
abutment. The timber planks are cracked.
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Concrete-filled steel pipe abutment
with timber plank facing.

Recommendation: This crossing should eventually be replaced with a bridge that has a span of at least 10
feet longer than the existing bridge. Abutments need immediate repair.
Site FC-3 Irrigation Headgate
Priority: None
The irrigation headgate is located on the east bank. It has a concrete headwall and steel slide gate. A
gravel wing diversion extends a short distance upstream from the headgate.
Site FC-4 Stream Crossing – County Crossing (Fiddler Creek Road)
Priority: High
The county crossing is constructed of an 8’ x 10’ arch pipe faced with large boulders at the inlet and
boulders/concrete blocks at the outlet. This crossing serves as a “pinch point” that has created excessive
bedload deposition immediately upstream. The bedload deposit has forced the stream to split into two
separate channels. They join just before entering the pipe inlet. During some high flow events, the pipe
does not have adequate capacity and flood waters overtop the road on the west approach.

Arch pipe inlet under the
Fiddler Creek Road.

Recommendation: This crossing should be replaced with a bridge that has a span of at least 40 feet.
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Reach FC2: Site FC-4 (Fiddler Creek Road Crossing) to Site FC-9 (Private Bridge)
(Fishtail Creek - Maps #1 and #2)
Reach Description and Recommendations
Surface Geology: This reach is located within the Dean Basin. The basin is a geologic dome that is an
uplifted sphere-shaped feature bordered on the outside by younger rock layers with progressively older
layers towards the inside. It is a common geologic feature that often generates oil and gas development.
The Dean Field was originally developed in 1965 and, to-date, has produced nearly 100,000 barrels of oil
and 9.3 million cubic feet of natural gas. There are only a few active gas wells in the Dean Field, but new
extraction technology has created renewed interest in the Dean Dome and surrounding area.
The Dean Basin is covered with colluvium which is locally derived slope-wash deposits mainly of sand, silt,
and clay. It is a thin veneer (up to 30 feet thick) over bedrock. An 80-foot high alluvial terrace on the
northwest side of Fishtail Creek parallels Fishtail Creek across most of the Dean Basin. There is an active
gravel pit on the south end of the terrace.

Dean Dome: Younger rock
formations (Kjr) on the outer
circle with progressively older
rocks (Ktn) towards the inside.
Qat denotes a high alluvial
terrace that parallels Fishtail
Creek (Montana Bureau of
Mines and Geology Geologic
Map).

Channel Characteristics: Fishtail Creek continues to have a high channel gradient (2.6%), although it is
significantly less than Reach FC1 (3.6%). It is a gravel/cobble lined channel, moderately entrenched, with a
low sinuosity (1.1). The channel is characterized by long riffles and occasional pools. A short segment of
stream near Site FC-6 is depositional, slightly more sinuous, and less entrenched. The bed and banks along
this reach are stable. Old channel traces show that the stream once meandered across the floodplain more
than it does now.
Riparian Characteristics: The upper half of this reach has a large farmstead and winter feeding pasture on
the adjacent floodplain. Black cottonwood trees border the stream with a thinly scattered shrub
understory. The lower half of this reach, beginning near Site FC-7, has a riparian forest dominated by black
cottonwood, patches of aspen, and chokecherry that is in excellent condition. Woody debris, fairly
common in the channel, is important for fish habitat, but may also cause periodic operation and
maintenance issues with irrigation headgates and bridges.
Noxious Weeds:
 Houndstongue and Canada thistle plants are common along the entire reach.
 Poison hemlock can be found in the heavy-use areas between Sites FC-4 and FC-5.
Reach Recommendations:
1. Riparian Fencing: In areas of high livestock concentration (i.e. feeding and calving areas), temporary
fencing could help manage livestock and reduce impacts on the stream corridor.
2. Noxious Weed Control: Continue long-term weed control.
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Site FC-5 Pipeline
Priority: None
A steel pipeline suspended across Fishtail Creek is used to transport oil or gas from wells located to the
east. It is unknown if it is still being used.
Site FC-6 Irrigation Headgate
Priority: None
The irrigation headgate is located on the west bank. The headwall is prefabricated steel with a slide gate.
A small cross-channel rock check is associated with the headgate. The structure appears functional, but has
not been used in recent years.
Site FC-7 Open Irrigation Ditch
Priority: Medium
An open irrigation ditch is located on the west bank. A water-control structure is located down-ditch, but
has recently been washed out.

Irrigation ditch entrance
with no headwall or gate.

Recommendation:
Alternative #1: Reconstruct a new headwall/control gate on the stream bank and a hand-placed crosschannel rock check structure to provide adequate head. This may require a small amount of rock rip-rap to
protect the structure.
Alternative #2: Reactivate the upstream irrigation headgate at Site FC-6 and abandon this point of
diversion. Make whatever improvements are necessary to the irrigation system served by the irrigation
headgate at Site FC-6 to accommodate irrigated lands traditionally served by the Site FC-7 irrigation system.
Site FC-8 Stream Crossing – Private Bridge
Priority: Low
The bridge is a railroad car without abutments. It is no longer used for vehicle access, but may still have 4wheeler and/or foot traffic. Without abutments, the bridge’s low profile causes woody debris to hang up
on it during high flows.

An old bridge crossing
on Fishtail Creek.
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Recommendation: The bridge at Site FC-9, about 1,000 feet downstream, provides vehicle access to the
east side of the stream. The bridge at Site FC-8 may no longer be needed. Removing the bridge would
prevent future debris jams and subsequent overbank flooding.
Site FC-9 Stream Crossing – Private Bridge
Priority: None
The bridge is a railroad car with concrete abutments. The concrete abutment on the east bank shows
minor scouring.
Buildings and old corrals are located upstream on the west terrace. The corrals are infrequently use.
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Reach FC3: Site FC-9 (Private Bridge Crossing) to Site FC-42 (Fish Pond Headgate)
(Fishtail Creek - Maps #2, #3, and #4)
Reach Description and Recommendations
Surface Geology: Most of this reach (Site FC-10 to FC-35) is bordered by the Upper Cretaceous Judith River
Formation. This geologic unit is characterized by fairly resistant shale and sandstone sedimentary rock. As
a result, the Fishtail Creek valley is relatively narrow, ranging from 800 to 1100 feet wide. The lower end of
this reach (Site FC-35 to FC-42) is further restricted by hard volcanic rock that erupted from the Sliderock
Mountain volcano. This formation is very resistant, forming cliffs and rugged topography. It has
constrained the Fishtail Creek valley to less than 500 feet wide. The valley bottom is covered by alluvial
deposits of gravel, sand, and clay.

Reach F3 Geology: Judith River
Formation (Kjr) restricts the Fishtail
Creek valley along most of this reach.
The volcanic Sliderock Formation (Klsr)
restricts it further on the lower end
(Montana Bureau of Mines and
Geology Geologic Map).

Channel Characteristics: Fishtail Creek’s channel gradient progressively decreases and sinuosity increases
as it moves downstream. On the upper half of this reach, the channel gradient averages 1.2% and the
sinuosity is 1.2%. On the lower end, the channel gradient drops to 0.9% while the sinuosity rises to 1.5%.
Fishtail Creek is a gravel/cobble lined channel with alternating riffles and pools.
In-channel woody debris is common along this reach. It is especially important for fish habitat. There are
sites where debris jams have created bedload deposition and redirected the stream channel. Some woody
debris has been generated by recent beaver activity along the stream.
The bed and banks along this reach are generally stable although some sections of stream bank have been
extensively armored. This bank armoring is often associated with low-density riparian vegetation that has
been historically cleared or heavily grazed. The natural armoring provided by dense vegetative root masses
has been lost in these cases. There are sections of Fishtail Creek that have been mechanically straightened.
This has inevitably caused the stream channel to down-cut several feet. The entrenched channel no longer
allows flood waters to access the historic floodplain. High energy flows are forced to remain in the
entrenched channel, often resulting in accelerated bank erosion. This situation has motivated some
landowners to armor the eroding banks.
Riparian Characteristics: Most of the riparian corridor is used for livestock grazing and hayland production.
Some properties have houses, outbuildings, and small corrals located next to the active creek channel.
Some landowners lease grazing rights to outside parties without including a detailed grazing prescription.
Most tracts are annually grazed during the summer months with unrestricted livestock access to the
stream. Over time, continuous summer grazing of the stream corridor will result in a simplification of the
riparian plant community characterized by an aging cottonwood tree overstory with few shrubs or young
cottonwood seedlings in the understory. As the cottonwood trees age and die out, there will be little re11

growth to replace them. As the riparian forest thins, the reduced root mass along the bank will lead to
more channel instability and the open canopy will promote the proliferation of noxious weeds.

Sections of the riparian corridor have
been cleared of vegetation. The lack
of shrubs and trees make the stream
bank especially vulnerable to
accelerated erosion.

The Fishtail Creek Subdivision (10-15 acre tracts) is located on the lower end of this reach. These tracts are
either un-grazed or have a small number of domestic livestock. On some tracts, riparian vegetation has
been partially cleared for landscaping.
Noxious Weeds:
 Houndstongue, mullein, bull thistle, Canada thistle and leafy spurge infestations are common along
Fishtail Creek and the adjacent floodplain for the entire length of this reach. They should be addressed
in each landowners weed management plan.
 Yellow toadflax and spotted knapweed patches are small and few in number. These weeds should be
targeted for total eradication.
 Hoary alyssum is occasionally found along Fishtail Creek. It is an introduced annual to short-lived forb that,
in 2008, was designated a noxious weed in Montana. Toxicity to horses has been reported when green or
dried forage is contaminated by more than 30 percent. It can proliferate in forage crops, pastures, and
rangelands and rapidly fills in areas disturbed or overgrazed. Maintaining healthy stands of riparian
vegetation are the best ways to prevent weed infestations.
 Birdsfoot trefoil is a clover-like, dense mat forming invasive plant that can choke or shade out native
vegetation. It is an introduced plant that was used as forage and erosion control. Heavy infestations
can be treated with repeated mowing or herbicides.

Birdsfoot trefoil. Even though it is a
pasture legume that was intentionally
planted in the past, it has become an
invasive plant that is competing with
the native riparian plant community
along Fishtail Creek.

Reach Recommendations:
1. Woody Debris: In most cases, leaving woody debris in the channel is recommended. It provides
important fish habitat and silt/sand deposition that is critical for new riparian tree and shrub growth
and floodplain development (especially for entrenched channels). In situations where cross-channel
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debris jams are threatening infrastructure (i.e. bridge, headgate, buildings, etc.), the careful removal of
debris may be warranted.
2. Riparian Grazing Management: Develop and implement a livestock grazing plan that will improve and
sustain the riparian plant community. This recommendation is especially targeted towards landowners
who lease their property for grazing. An effective grazing plan may include fencing, off-stream water
development, noxious weed control, and rotation grazing. The local NRCS office or other qualified
riparian management specialists can help develop a site-specific grazing plan to meet landowner
objectives and improve the riparian plant community.
3. Small Tracts: Small tract landowners should retain as much riparian vegetation as possible to provide
for long-term channel stability and wildlife habitat. Removing live and dead plants to create a park-like
environment is counterproductive to a healthy stream corridor. Instead of widespread “clean-up” of
the stream corridor, establishing narrow trails through the dense riparian growth for access is
encouraged.
Site FC-10 Irrigation Headgate
Priority: Low
The irrigation headgate located on the east bank has a prefabricated steel headwall and metal slide gate. A
cross-channel rock check was built with large boulders. The headgate is off-set from the channel causing
silt and woody debris to accumulate in front of the structure.

Irrigation headgate and cross-channel
check structure. The headgate is silted
in and cannot be used during low flows.

Recommendation: If the headgate is used in the future, it should be relocated about 25 feet upstream,
closer to the check structure. This would eliminate the siltation and woody debris problem. The rock check
is well placed. Only a few rocks need to be reset.
Site FC-11 Stream Crossing – Private Bridge
Priority: None
The bridge is a railroad car with no abutments. Both stream banks are faced with large boulders. The
boulders are encroaching into the channel causing a “pinch-point”.
Site FC-12 Bank Stabilization – Rip-Rap
Priority: Medium
The rip-rap includes pieces of metal, concrete, and rock scattered along 20 feet of the north bank. This site
is located 220 feet downstream from the bridge crossing at Site FC-11. The rip-rap is mostly ineffective.
Some of the metal debris is sloughing into the stream. Some active bank erosion is occurring, but the loss
of land has been minimal over the last 20 years.
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Rock/concrete rip rap and metal debris
scattered along the channel bank.

Recommendation: Remove all metal debris from the channel bank to prevent it from sloughing into the
stream. Land lost to bank erosion over the last 20 years has been minimal. Installing bank armor at this
site is not recommended.
Subreach Description: Site FC-13 to Site FC-15
This section has a series of small developed tracts along Fishtail Creek. There are new buildings, rip-rapped
banks, flood channel dikes, and riparian clearing that have occurred over the last 5 to 15 years along this
subreach.
Site FC-13 Stream Crossing – Private Bridge
Priority: None
The bridge is a railroad car with no abutments. Large boulders have been placed above and below the
bridge for protection. There is about 50 feet of active bank erosion upstream from the bridge on the north
bank. An old pen and building are located less than 60 feet from the eroding bank. The extent and rate of
erosion over the last 20 years has been low. The building is not in immediate jeopardy.
Approximately 150 feet of rock rip-rap, constructed of small round boulders, lines the downstream north
bank. A garage is located on the bank adjacent to the rip-rapped bank.
Site FC-14 Bank Stabilization – Rock Rip-Rap
Priority: Low
Rock rip-rap, constructed with small round boulders, lines both sides of the stream. The rip-rap is mostly
intact except for a few short sections on the southeast bank that are failing. These failed sections may lead
to a more severe erosion problem if left untreated. Unrestricted livestock access has contributed to a wide,
shallow channel and unstable stream bank.
Recommendation: Repair the southeast bank rip-rap with well-placed angular rock. Use power fencing to
manage horse access to the channel. Proper management will allow bank vegetation to reestablish and the
channel to stabilize. Incorporate a water gap or develop an off-stream livestock water system if needed.
Site FC-15 Bank Stabilization – Rock Rip-Rap/Channel Dike
Priority: Medium
A channel dike on the north bank has blocked-off what was once an active stream channel. The dike is over
150 feet long and faced with large angular rocks. Blocking off this “relief channel” and adjacent floodplain
has forced high water flows to concentrate in the active channel increasing pressure on downstream banks
and floodplains. As a result, additional rip-rap and floodplain dikes have been installed downstream from
Site FC-15.
Birdsfoot trefoil and houndstongue infestations are especially heavy in the vicinity of this site.
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Recommendation: To lessen flood water damage to downstream banks and buildings, the dike at Site FC15 should be modified to provide flood relief. Dike modifications would include a cross-channel grade
control allowing high water to access the side channel during a predetermined flood event. The grade
control would prevent the side channel from becoming the main channel.
Site FC-16 Stream Crossing – Private Bridge
Priority: None
The bridge is a railroad car with piling abutments and stacked board facings. The bridge was built on a
straight, stable section of stream.
Site FC-17 Irrigation Headgate
Priority: Medium
An old irrigation headgate located on the north bank is in total disrepair and no longer used. The headgate
once delivered irrigation water to a 20 acre hay field. According to the landowner, when the irrigation ditch
conveyed water, his house basement was often flooded.
The riparian plant community in the vicinity of this site is in excellent condition. Young cottonwood
regrowth and understory shrubs are common along the stream. Birdsfoot trefoil and Canada thistle
infections were noted.

Washed-out irrigation
headgate on the left bank.

Recommendation: If the irrigation system is reactivated, the headgate needs to be replaced with a new
headwall and slide gate. If the headgate can’t be set low enough, a small rock check in the channel may be
necessary. The ditch above the house should be replaced with 300 to 500 feet of buried pipe to prevent
seepage into the landowner’s basement. If the irrigation headgate is not rebuilt, the inlet should be
plugged and approximately 50 feet of ditch filled in to prevent flood water from accessing the ditch.
Site FC-18 Stream Crossing – Private Bridge
Priority: None
The bridge is a steel beam bridge that is used very little. About 150 feet of rock rip-rap line the north bank
downstream from the bridge. Old ranch outbuildings and corrals are on the adjacent floodplain.
Site FC-19 Bank Stabilization - Rock Rip-Rap
Priority: None
Rock rip-rap lines 300 feet of the north bank along the toe of the Hwy 419 right-of-way. The rip-rap
consists of large angular rock dumped off the highway.
At this site, the Fishtail Creek channel is depositional making it wide and shallow. Woody debris is
common. Several small wetlands are scattered across the adjacent floodplain.
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Site FC-20 Stream Crossing – Private Bridge
Priority: Low
The bridge is a railroad car with no abutments. A horse shed and pen are located downstream from the
bridge on the south bank. There is a thin riparian buffer between the pen and stream.
Recommendation: Reset the north fence to widen the buffer between the horse pen and stream to at least
15 feet.
Site FC-21 Irrigation Headgate
Priority: Medium
The irrigation headgate is located on the northeast bank. It has a concrete headwall with no wing walls and
a canal gate. A short rock diversion extends into the channel. The headgate is inset into the bank; woody
debris and silt tend to settle in front of the gate during high flows.

Conceptual design showing a reconfigured rock
diversion. The gap next to the headgate would
be closed with portable concrete blocks during
late summer months.

Irrigation headgate with a short rock diversion
extending upstream.

Recommendation: Construct a cross-channel weir to elevate and divert water into the headgate (see
conceptual drawing above). The weir (~30 feet) would slightly arc upstream. The diversion would be built
with large footer rocks keyed into the river bed. Portable pre-cast concrete blocks could be used to fill the
high water by-pass opening next to the headgate during late summer, low flow periods. It would take two
blocks (1500 – 2000 lbs. each) to maintain elevation to the headgate. The blocks can be cast in a wide
variety of sizes, shapes, and weights to fit the diversion alignment, stream velocity, and equipment lift
capacities. These blocks would be placed after summer run-off and removed in the fall after the irrigation
season. Bedload and floating debris would easily pass during high water and winter ice would be less of a
problem. This design would require additional operation time to place and remove the blocks each year,
but it would significantly decrease annual maintenance costs of debris and silt removal. Implementation of
these recommendations would require a detailed engineering design to determine project feasibility, weir
alignment, rock size, estimated costs, etc.
Site FC-22 Stream Crossing – Private Bridge
Priority: None
The private bridge provides access to buildings and property on the south side of Fishtail Creek.
Site FC-23 Bank Stabilization - Rock Rip-Rap
Priority: None
There are several hundred feet of intermittent rock rip-rap on both sides of the stream channel,
downstream from the private bridge at Site FC-22. The rip-rap consists of rock varying in size from small
round cobbles to large angular rocks. There are tires, concrete rubble, and other materials incorporated
into some rip-rapped segments.
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Site FC-24 Solid Waste
Priority: Medium
A small dump located on the north bank includes metal, tin, and old fencing materials.

A small farm dump on the floodplain
next to Fishtail Creek.

Recommendation: Excavate and remove all materials from the dump. Once the material has been
removed, reclaim the site by shaping and seeding the disturbed areas. Special attention should be give to
weed control until the site is fully reclaimed. When removing material from this site, the scattered material
on Site FC-23 could easily be included.
FC-24A Irrigation Headgate
Priority: Medium
This irrigation headgate is located on the south bank and is tied into the valley wall (sandstone bedrock). It
is an old headgate with a large concrete headwall and wood slide gate. A dike/rock diversion extends
upstream about 25 feet from the headgate. A small pipe next to the headgate allows some water and
sediment to return to the stream. The orientation of the headgate and dike/diversion creates a floating
debris trap during early summer high flows. The upstream bend is slowly migrating downstream. If left
unchecked, the stream may flank the headgate and diversion.

The dike/rock diversion extends upstream from
the headgate at an angle. The upper bend is
slowly migrating in a downstream direction and
may eventually flank the diversion.

Conceptual design showing a reconfigured
rock diversion.

Recommendation: Replace the north headgate wing wall so it is perpendicular to the headgate inlet.
Reconstruct the diversion with a large rock weir using a J-hook orientation (see conceptual drawing above).
The weir (~25 feet) would slightly arc upstream. The diversion would be built with large footer rocks keyed
into the stream bed. Two portable pre-cast concrete blocks could be used to fill the high water by-pass
opening next to the headgate during late summer when stream flows are low. The blocks can be cast in a
wide variety of sizes, shapes, and weights to fit the diversion alignment, stream velocity, and equipment lift
capacities. These blocks would be placed after summer run-off and removed in the fall after the irrigation
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season. Bedload and floating debris would easily pass during high water and winter ice would be less of a
problem. This design would require additional operation time to place and remove the blocks each year,
but it would significantly decrease annual maintenance costs and extend the life of the headgate structure.
Another option is to build a permanent concrete by-pass structure using flash boards to adjust the water
elevation. Implementation of either option would require a detailed engineering design to determine
project feasibility, weir alignment, rock size, estimated costs, etc.
Monitor the upstream bend on the north side. It may eventually need to be armored to prevent the stream
from flanking the headgate and diversion.
Site FC-25 Stream Crossing – Private Bridge
Priority: None
The bridge is an old railroad car with no supporting abutments. Round boulders face both banks beneath
the bridge. Scouring around the boulders may eventually jeopardize bridge integrity. Rock rip-rap has
been installed upstream along the south bank and downstream along the north bank.
Site FC-26 Off-Stream Ponds Headgate
Priority: None
A headgate and large cross-channel rock check divert water to three ponds on the south bench. The
headgate, rock check structure, and ponds were originally built in 1968. The rock structure has recently
been reconstructed. The headgate has an inlet screen that is only partially effective. The rock structure
was built in “steps” with an overall lift of about 6 feet. It is not a fish passage barrier. A foot bridge crosses
the check structure.
Pond 1 receives silt through the headgate and is becoming increasingly shallow on the north end. Pond 3 is
eutrophic (heavy algal growth) during late summer months, probably due to warm water temperatures and
excessive nutrients. Ponds 1 and 2 do not become eutrophic which is unexplained. More evaluation is
necessary to determine why Pond 3 becomes eutrophic and to identify possible treatment options.
Sections of large angular rock rip-rap line the south bank bends upstream and downstream from the
headgate and rock structure.
Site FC-27 Bank Stabilization – Rock Rip-Rap
Priority: None
Small angular rock rip-rap has recently been installed on the northeast bank. A portable water pump is
being used to fill water trucks for road dust abatement and wildfire control.
The riparian corridor is mostly open with scattered understory shrubs. Encouraging more understory
growth and young cottonwood plants would ensure a sustainable riparian forest. The landowner has been
pursuing a vigorous weed control program.
Site FC-28 Portable Irrigation Pump
Priority: None
The pump is located on the south bank and is used to deliver irrigation water to nearby hayfields. It was
developed as an alternative point of diversion to the upstream headgate at Site FC-24A. The pump is
located on a sharp bend where active bank erosion is occurring. A log in the channel is exacerbating the
erosion problem by diverting the current directly into the bank. The pump does not appear to be in use.
The channel is very sinuous with several woody debris jams. Most debris jams are not causing channel
stability problems, and instead, are providing good fish habitat.

18

Site FC-29 Stream Crossing – Private Bridge
Priority: None
The 16-foot wood-beam bridge is supported by wood pilings faced with planks. Due to the short span, the
abutments encroach into the stream channel. The bridge was built at the apex of a bend causing high flow
energy to be directed towards the south abutment.
Rock rip-rap armors the south bank, both downstream and upstream from the bridge. A pipe outlet
upstream from the bridge drains a pond on the south floodplain. The pond is eutrophic (algal growth)
during the late summer months.
Downstream an old barn and corrals, built on the south floodplain, appear to be infrequently used. The
riparian corridor is a narrow, discontinuous band of black cottonwood trees along the south bank.
Site FC-30 Irrigation Headgate
Priority: Low
The headgate is a concrete structure located on the north bank. It includes a headwall and waste way, both
controlled by slide gates. The structure’s footings are showing signs of scour. The 3-foot high crosschannel check structure was built with large rocks and concrete. Fish passage is probably not impeded;
but, due to its high profile, floating debris does hang-up on the structure.
Downstream, rock rip-rap lines about 250 feet of the north bank, protecting the delivery ditch that runs
parallel to the stream. Seepage is evident along several segments of the ditch.

Irrigation headgate and crosschannel rock check structure.

Recommendation: This ditch delivers water to a field over one mile away. Some ditch segments are
leaking and causing down-slope sub-irrigation. It is recommended that an assessment of the entire
irrigation system be completed to identify headwork improvements and conveyance ditch water efficiency
opportunities.
Subreach Description Site FC-31 to FC-34
This subreach is very dynamic, due to the large amount of woody debris in the channel. Sources of debris
are primarily upstream riparian deadfall and beaver activity. A large debris jam has plugged the channel
next to some ranch buildings creating a depositional channel that is shallow, wide and braided. As of this
assessment, several active headcuts may eventually shift the main stream flow into the south channel.
The riparian corridor is in good to excellent condition. It is currently managed using a high intensity/short
duration grazing system during the spring. Leafy spurge and birdsfoot trefoil infestations are common; an
infestation of yellow toadflax was noted southwest of the buildings.
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Recommendation: Unless infrastructure is being threatened by debris-caused backwaters or ice jams, it is
suggested that woody debris be left in-place. The physical and biological integrity of the stream are directly
linked to in-channel woody debris. If it becomes necessary to remove woody debris from the channel, it
should be done in a limited and strategic manner.
Continue the current grazing management strategy along the stream corridor. It is an approach that is
compatible with good riparian management. Special attention should be given to yellow toadflax; total
eradication is attainable.
Site FC-31 Irrigation Headgate & Floodplain Dike
Priority: Medium
The headgate and wing rock diversion are located next to the south valley wall. The headgate was
constructed from prefabricated steel. A rock wing diversion extends about 80 feet upstream from the
headgate. During high flow periods, the headgate and diversion become silted in with bedload and
material sloughing off the valley wall. Floating debris also collects behind the diversion. Silt deposits and
woody debris must then be removed each summer to maintain an adequate flow into the ditch.
Approximately 270 feet downstream from Site FC-31, rock rip-rap has been placed along a bend to keep the
stream from breaching into the irrigation delivery ditch.
An old dike about 600 feet long perpendicularly transects the floodplain north of Site FC-31. There is
standing water on the upslope side of the dike. The dike has been breached to allow some surface
drainage, but with limited effectiveness. The entire floodplain is sub-irrigated due to the floodplain dike
and seepage out an irrigation ditch. Reed canarygrass covers large portions of the floodplain.

A rock wing diversion extends upstream from the
headgate. Removing silt deposits and woody
debris are an annual maintenance concern.

Recommendations:
Irrigation Headgate: The headgate should be relocated about 30 feet upstream from the existing headgate
and a two-stage cross-channel rock check should be constructed with large angular rocks to provide a 2foot lift. This headgate/diversion configuration would effectively pass most silt and woody debris,
significantly reducing annual maintenance while providing a more reliable head of water into the ditch.
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Conceptual drawing of headgate and
rock check structure orientation.

Floodplain Dike: A detailed topographic survey of the dike and surrounding floodplain would determine the
feasibility of grading segments of the dike back to historic floodplain levels. Additionally, the Yates Ditch
should be investigated to pinpoint seepage areas and formulate treatment alternatives.
Site FC-32 Stream Crossing – Private Bridge
Priority: None
The bridge is a railroad car supported on concrete block abutments. This bridge is the only access to ranch
properties on the south side of the stream, including several buildings and old corrals.
Approximately 80 feet of rock rip-rap line the south bank immediately above the bridge.
Site FC-33 Bank Stabilization – Rock Rip-Rap & Car Bodies
Priority: Medium
Rock rip-rap armors a sharp channel bend. Downstream from the rip-rap, 6 - 8 old car bodies line a straight
section of channel along the north bank. An “isthmus” about 65 feet long separates the armored bend
from the channel downstream from Site FC-34. The rock rip-rap has reduced the possibility of an avulsion
and the loss of 600 feet of channel.

Rock rip-rap and old car
bodies line the stream bank.

Recommendation: Leave the rock rip-rap on the channel bend. Remove the car bodies from the
downstream bank. Immediately after removing the car bodies, shape the bank and plant native shrubs and
a sod-forming grass mixture. Since this site is close to a domestic well, providing first year irrigation to the
reclaimed site would assure establishment.
Canada thistle and leafy spurge infestations are common along this site. There are also poison hemlock and
burdock plants along the creek and in nearby corrals that could easily be eradicated.
Site FC-34 Irrigation Headgate
Priority: None
An old concrete headgate is located on the north bank. Woody debris has jammed up against it, diverting
the current towards the south bank. The headgate once served a relatively small number of acres, but
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hasn’t been in use in over 10 years. This irrigation system is not shown on the 1946 Water Resources
Survey.
Subreach Description Site FC-34 to FC-35
Several decades ago, nearly 1200 feet of stream channel was straightened and over 20 acres of riparian
forest cleared between Sites FC-34 and FC-35. As a result, the channel has become vertically entrenched
up to 3 feet and is dominated by long riffles and an occasional shallow pool. The historic floodplain is no
longer accessed as it once was. The riparian forest is a fraction of its pre-settlement extent (downstream of
Site FC-35 provides a contrasting view of what this subreach may have once looked like).
Recommendation: The least expensive approach to begin restoring channel function and improve fish
habitat is to allow woody debris to remain in-place. To speed the process, additional woody debris could
be brought in and strategically placed to augment what is already there. Woody debris would add
complexity to this subreach by accelerating the long-term formation of a floodplain within the entrenched
channel and providing immediate benefits to fish habitat. Cabling or pinning the debris to the channel
bottom or bank is not recommended. The current riparian management approach should be continued
and the buffer fence maintained. When the opportunity arises, the riparian corridor fencing could be
relocated to either widen the riparian buffer (now less than 30 feet) or create a special management
riparian pasture.
Site FC-35 Irrigation Headgate – Yates Ditch
Priority: High
The Yates Ditch headgate is constructed of prefabricated steel with a canal water gate. A 130-foot long
buried pipe connects the headgate to an open ditch. The cross-channel rock structure provides a 1-foot lift
while effectively passing floating debris. A Parshall flume has been set further down the ditch.

The Yates Ditch headgate and
low-head rock check structure.

Recommendation: The Yates and West Rosebud Ditches are the two largest irrigation ditches in the Fishtail
Creek drainage. During dry years, late summer flows in lower Fishtail Creek can be significantly depleted.
A comprehensive assessment of the Yates and West Rosebud Ditches to evaluate infrastructure condition
and conveyance ditch efficiency is recommended. This assessment would have active involvement and
input from the water users.
Subreach Description Site FC-36 to FC-38
Nearly every bend, on both sides of the channel for about 3,800 feet, have been armored with rock rip-rap.
The channel is wide and shallow with a few pools. The bordering riparian corridor consists of a black
cottonwood overstory and an open understory that has limited shrub or young cottonwood tree growth.
Livestock have full access to the stream corridor. Long-term sustainability of the riparian forest along this
subreach may be in jeopardy.
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Recommendation: The narrow valley poses a challenge in developing and managing riparian pastures.
Portable electric fencing is an option in establishing a flexible rest-rotation grazing system. A well-designed
rest rotation system will provide better use of the available forage and offer needed rest to the stream
corridor. There may also be opportunities to improve the irrigation system on adjacent pastures that
would increase forage production. The location of the fencing, grazing rotation schedule, and irrigation
system design would depend upon the landowner’s operation and pasture orientation. NRCS technicians
can be requested to assist with a detailed grazing management plan and irrigation improvement design.
Cost-share may also be available to help with project implementation.
Site FC-36 Bank Stabilization – Rock Rip-Rap
Priority: High
The channel bank is intermittently armored with rock rip-rap along both sides of the stream. This is a
2,000-foot reach where heavy livestock use has contributed to bank instability. The open overstory and
lack of riparian understory threatens long-term sustainability of the riparian forest. See recommendation
above.
Site FC-37 Stream Crossing – Private Bridge
Priority: None
The bridge is constructed of steel beam stringers with concrete abutments. There is minor encroachment
into the channel from the abutments.
A barn and corrals are located downstream on the south bank. There is no manure pack which indicates
very little recent use.
Site FC-38 Bank Stabilization – Rock Rip-Rap
Priority: None
Several short segments of rock rip-rap are located along both sides of the stream at this site and upstream.
Riparian vegetation is mostly absent.
Subreach Description Site FC-39 to FC-43 Fishtail Creek Ranch Subdivision
There are nine tracts in this subdivision that border Fishtail Creek. Tracts range in size from 10 to 16 acres.
Most tract owners do not have livestock, although some have llamas and horses. Most have maintained a
stream corridor in good condition; however, there are places where the riparian vegetation has been
partially cleared to accommodate landscaping. Some woody debris has been removed from the channel to
mitigate flooding or ice jams.
Recommendation:
Riparian Management: To maintain an intact and healthy riparian corridor, clearing and mowing of riparian
vegetation should be limited to a narrow trail system. It is possible to enjoy the unique values associated
with riparian areas without causing major impacts. For small tracts with domestic animals, managing the
riparian area with either permanent or portable fence is the only viable option.
Noxious Weed Control: The subdivision is heavily infested with leafy spurge and to a lesser amount by
Canada thistle, houndstongue, and mullein. Riparian management should include a vigorous program to
actively control noxious weeds. The Stillwater County Weed District can assist landowners develop a tractspecific weed management plan.
Channel Stability and Fish Habitat: Unless there is a significant threat to infrastructure (i.e. buildings or
roads) from floods or ice jams, woody debris should be left in the channel. Removing wood from the
channel does not benefit the stream in any way. It is important for long-term channel stability and as fish
habitat.
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Site FC-39 Irrigation Structure – West Rosebud Ditch
Priority: High
The West Rosebud Ditch headgate, located on the north bank, consists of a concrete headwall and two
metal slide gates. A rock wing diversion extends upstream from the headgate. Woody debris tends to
collect on the rock diversion during high flows. A Parshall flume with a 4-foot throat is set in the ditch a
short distance from the headgate.

The West Rosebud Ditch headgate
and rock diversion structure.

Recommendation: The Yates and West Rosebud Ditches are the two largest irrigation ditches in the Fishtail
Creek drainage. During dry years, late summer flows in lower Fishtail Creek can be significantly depleted.
A comprehensive assessment of the Yates and West Rosebud Ditches should be completed to evaluate
infrastructure condition and conveyance ditch efficiency. This assessment would be done with active
involvement and input from the water users.
Site FC-40 Old Irrigation Structure
Priority: None
This is an old irrigation cross-channel check structure dated October 1964. There are concrete blocks on
both sides of the channel with a cross-channel sill between them. Boards were once used to check water
into an irrigation system. This structure may have been the headworks of the Tunnel-Gilbert Ditch;
however the 1946 Water Resources Survey shows the headworks being located several hundred yards
downstream. More recently, the concrete blocks serve as supports for a foot bridge that is currently
washed out.
Site FC-41 Bank Stabilization – Rock Rip-Rap
Priority: None
Rock rip-rap armors about 150 feet of the north bank next to a house that is located less than 20 feet from
the active channel. The riparian has been partially cleared to accommodate landscaping. Over the last 40
years, the landowner has experienced ice and debris jams that back water onto the floodplain and around
the buildings.
Site FC-42 Fish Pond Headgate
Priority: None
The pond headgate is located on the east bank. It has a concrete headwall, metal slide gate, and a mesh
screen covering the inlet. The date 11/1975 is inscribed on the headwall. Water is delivered to a
neighbor’s fish ponds about 900 feet down-valley through a buried pipeline. The headgate is located on a
sharp “S” curve that sometimes jams with woody debris. This plugs the inlet and debris removal becomes
necessary.
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Reach FC4: Site FC-42 (Fish Pond Headgate) to the Confluence with West Rosebud Creek
(downstream from Site FC-54)
(Fishtail Creek – Maps #4 and #5)
Reach Description and Recommendations
Surface Geology: Beyond Site FC-43 (Highway 419 Bridge), the landscape transitions from a narrow canyon
constrained by hard volcanic rock to open rolling hills. From Site FC-43 to the Grove Creek Road Bridge
(Site FC-51), Fishtail Creek flows through the less resistant Upper Cretaceous Hell Creek Formation
consisting of interbedded sandstone and mudstones rock. As a result, the valley becomes much wider. As
Fishtail Creek enters the West Rosebud valley, the north side of the valley is bordered by the Tullock
Member - Fort Union Formation, a younger geologic formation (Paleocene) that is a steep 200+ foot high
bluff. The valley bottom is covered by thin deposits of alluvial gravel, sand, and clay.

Reach FC4 Geology: The Hell Creek
Formation (Khc –green color) is less
resistant than the hard volcanic rock
(red color) which explains the wider
valley and rolling hills.

Channel Characteristics: The channel gradient (0.8%) and sinuosity (1.4) are similar to the lower end of
Reach FC3. The channel substrate is primarily small cobbles and gravel. The stream is an alternating
sequence of long riffles and small pools.
Very little in-channel woody debris exists due in part to a low-density riparian forest and less downfall.
The banks are generally stable, although sections of stream bank have been extensively armored over the
years. This bank armoring is often associated with low-density riparian vegetation that has been historically
cleared or thinned due to heavy use. There are also sections of Fishtail Creek that have been mechanically
straightened. Straightening of the channel has caused it to vertically down-cut up to 3 feet below the
floodplain elevation. This forces high energy flows to concentrate in the entrenched channel resulting in
accelerated bank erosion.
Riparian Characteristics: The land use is predominantly small ranches with livestock grazing and hay
production. In the past, the stream corridor has been heavy grazed and possibly cleared of riparian
vegetation. The black cottonwood overstory is thin. Very few shrubs or young cottonwood seedlings can
be found in the understory. Most of the understory is a dense stand of grass and/or wetland plants. As the
cottonwood trees age and eventually die, there will be little re-growth to replace them.
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Open riparian corridor with intermittent
black cottonwood trees along Fishtail Creek.

Noxious Weeds:
 Canada thistle and leafy spurge infestations are common along Fishtail Creek and the adjacent
floodplain. Houndstongue, birdsfoot trefoil and mullein are also present, but to a lesser extent.
Burdock and black henbane plants can be found in old corrals or disturbed areas.

Leafy spurge infestations are
common along Reach FC4.

Reach Recommendations:
1. Riparian Grazing Management: Develop and implement a livestock grazing plan to improve and sustain
the riparian plant community. Encouraging age diversity of riparian trees and shrubs will assure longterm sustainability and channel stability. A grazing plan may include fencing, off-stream water
development, weed control, and rotation grazing. The local NRCS office or other qualified riparian
management specialists can help develop a site-specific grazing plan that is compatible with landowner
objectives while improving the riparian plant community.
2. Noxious Weed Control: Some landowners have been actively spraying weeds. Special attention should
be given to leafy spurge as it is especially prevalent along this reach. Some of the riparian corridor is
difficult to access by 4-wheelers because of uneven or sub-irrigated terrain. For effective control,
backpack spraying may be necessary for hard-to-access areas.
Subreach: Site FC-42 to FC-44
This subreach was not included in the assessment.
Site FC-43 Stream Crossing – Public Bridge - Highway 419
Priority: None
This bridge was built in 1994. It is a concrete bridge with a 43-foot span. It was last inspected in 2013 with
no major deficiencies.
Site FC-44 Bank Stabilization – Rock Rip-Rap
Priority: None
From Site FC-44 to FC-48, nearly every channel bend is armored with rock rip-rap. Most rip-rap is old. A
segment of rip-rap, upstream from the bridge at Site FC-45, will be extended in the near future.
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Site FC-45 Stream Crossing – Private Bridge
Priority: Low
The bridge was installed four years age. It replaced a bridge washed out during the 2011 flood. The bridge
is an old railroad car supported on concrete abutments.
The next two bends downstream from the bridge are armored with rock rip-rap. An irrigation siphon
passes beneath the stream channel in the same vicinity. A small bull pasture borders the stream corridor
on the north bank.
Recommendation: Establish a riparian buffer between the bull pasture and the stream. It is recommended
that the south fence be relocated outside the riparian corridor and main floodway, approximately 80 feet
from the active channel.
Site FC-46 Bank Stabilization – Rock Rip-Rap/Dike
Priority: None
Approximately 300 feet of angular rock rip-rap and a 1-3 foot high floodplain dike extend along a bend on
the east bank.
Site FC-47 Stream Crossing – Private Bridge
Priority: Low
The bridge is constructed with steel beams set on concrete abutments and has a span of 15 feet. The
abutments encroach into the channel nearly 10 feet causing a “pinch-point”. The bridge is located on a
bend and high water flows are directly impact the south abutment. The abutment wall is cracking and the
footings are becoming undermined. Two long segments of rock rip-rap have been installed upstream from
the bridge.

Narrow bridge creating a “pinchpoint” in the stream channel.

Recommendation: When the bridge is replaced, it should be built with a span of at least 30 feet to
accommodate high flows.
Site FC-48 Bank Stabilization – Rock Rip-Rap
Priority: None
The first channel bend downstream from Site FC-47 is armored with 175 feet of rock rip-rap. Nearly every
channel bend between Site FC-48 and FC-49 is also lined with bank armor.
Subreach Description Site FC-49 to FC-51
A large percentage of the stream channel may have been straightened in the past. As a result, the channel
has become entrenched by as much as 2 to 3 feet. Due to the vertical downcutting, old rock rip-rap has
been undermined, sloughing into the channel, or left perched high on the channel bank.
The riparian corridor is nearly devoid of trees or shrubs and a dense stand of reed canarygrass dominates
the vegetation. Because of the extensive root system of this grass, a high water table and past grazing
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practices new tree or shrub growth are being severely inhibited. Without treatment, the likelihood of
having a sustainable riparian forest along this segment of stream is low.
A series of off-channel ponds on the east floodplain, excavated less than 10 years ago, are fed by a high
groundwater table. Some ponds become heavily eutrophic during late summer months.
Recommendation:
Riparian Management: Develop and implement livestock grazing plans for the riparian corridor. A
riparian grazing plan may require fencing, off-stream water development, weed control, and/or a
specialized grazing approach depending upon the situation. In addition, planting of native species (i.e.
willow, alder, water birch and black cottonwood) along the stream channel is necessary to reverse the
decline in riparian trees and shrubs. The local NRCS office or other qualified riparian management
specialists can help develop site-specific grazing plans and provide information on riparian shrub and tree
plantings.
Site FC-49 Stream Crossing – Private Bridge
Priority: None
The bridge is a railroad car with large rock abutments. Elevated road approaches have been built on both
sides of the bridge because of the low floodplain. The bridge does not appear to be in use. Rock rip-rap
lines the upstream north bank bend and downstream south bank.
Site FC-50 Bank Stabilization – Rock Rip-Rap
Priority: None
Large angular rock rip-rap lines the south bank. A 20-foot segment is partially failing. Some of the rip-rap is
being undermined because of channel downcutting.
Site FC-51 Stream Crossing – Grove Creek Road Bridge
Priority: None
The Grove Creek Road Bridge is constructed with concrete beams and abutments. The abutment toes are
faced with rock.
Rock rip-rap lines both banks immediately upstream from the bridge. Two pipe outlets exit the south bank
discharging water from nearby ponds.
Downstream, rock rip-rap, a dike and old buildings are located on the south channel bank and floodplain.
Pieces of metal are scattered along the channel. The riparian corridor is in good condition although leafy
spurge infestations are heavy. Some weeds have been recently sprayed.
Site FC-52 Stream Crossing – Private Bridge
Priority: None
The bridge is a railroad car set on steel support abutments with wood plank facings.
Site FC-53 Fish Pond Headgate
Priority: Low
The pond headgate is located on the north bank. It has a slide gate attached to the pipe inlet with no
headwall or inlet screen. The gate has been tilted from either ice or high flows. A few rocks have been
placed next to the headgate for protection. A 120-foot long buried pipe delivers water from the headgate
to two ponds. The ponds are at least 20 years old. The first pond is shallow from silt brought in during high
water. The second pond is deeper and has fish.
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Small headgate that serves two fish
ponds on the adjacent floodplain.

Recommendation: The headgate should be rebuilt with a headwall and screened inlet. The old slide gate
may be salvageable.
Site FC-54 Stream Crossing – Private Bridge
Priority: None
The bridge is a railroad car with stacked flat sandstone rock abutments. The bridge provides access to an
airplane hangar and air strip on the north side of the stream.
Upstream, rock rip-rap lines both sides of the channel above the bridge. Debris jams and gravel deposition,
500 feet downstream from the bridge, have created channel braiding. The riparian corridor is mostly open
along the north bank. Fishtail Creek joins West Rosebud Creek about 0.4 miles downstream from this site.
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4.2 West Rosebud Creek

The West Rosebud Creek assessment began at the US Forest Service (USFS) boundary at Pine Grove
Campground and ended where it joins East Rosebud Creek north of Ole’s Corner. This assessment includes
21.0 miles of West Rosebud Creek.
Land use along West Rosebud Creek is predominantly livestock grazing and hay production. There are a
few small tracts that are non-agricultural.
Mystic Lake
The Mystic Lake Dam is a hydroelectric project located on upper West Rosebud Creek. It is owned and
operated by Northwestern Energy who, in late 2014, purchased it from PPL Montana.

Mystic Lake Dam located in
the Beartooth Mountains.

Mystic Lake was originally a natural lake in the Beartooth Mountains that occupied 343 surface acres. In
1926, Montana Power Company built a dam, adding approximately 104 surface acres. The concrete archtype dam is 45 feet high and 368 feet long. The powerhouse contains two turbines with a capacity of 11.25
MW.
Mystic Lake Dam is used to store water during high runoff months (May through July). It is classified as a
“storage generation” project because it uses the water stored in its reservoir to generate electricity. It is
operated in base load and peaking modes depending on water availability, electric demands, and license
constraints.
In 1978, a small re-regulation earth-fill embankment dam was constructed near the outlet of West Rosebud
Lake. The dam is 19 feet high and holds between 320 and 410 acre-feet of water. This dam regulates the
peaking flow releases from the Mystic Lake powerhouse.
Hydrology: An active USGS Gage Station on West Rosebud Creek is listed as West Rosebud Creek near
Roscoe (06204050) on the USGS National Water Information System web page. This gage station is located
at Northwestern Energy’s power plant below Mystic Lake and has been collecting discharge data since
1966. Another gage station has recently been installed below the re-regulation dam on West Rosebud
Lake. This gage station began collecting discharge data in October 2007 and is listed as West Rosebud Creek
at Emerald Lake Campground near Roscoe (06204070). Since there is a limited amount of data, it is not
compiled in this report.
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• West Rosebud Creek near Roscoe MT (06204050)
Flow measurements have been recorded from 1966 to the present. The top five peak flows over the last
50 years are:
o
o
o
o
o

June 28, 1970:
June 18, 1974:
July 6, 1975:
July 10, 1983:
July 6, 2011:

1,470 cfs
1,480 cfs
1,630 cfs
1,570 cfs
1,210 cfs

Water Quality: The Montana Department of Environmental Quality (MDEQ) has listed West Rosebud Creek
as partially supporting aquatic life. This impairment determination is based upon benthic
macroinvertebrate sampling results that indicate moderate impairment. Confidence in these results is
medium. MDEQ acknowledges that further investigation is warranted.
Fisheries: The Montana Fish Wildlife and Parks (MFWP) MFISH web site lists brown trout and rainbow trout
as being abundant; brook trout are less common. Yellowstone cutthroat trout are found in the headwaters,
the level of hybridization is unknown.
MFWP has an instream flow water reservation with a priority date of Dec. 1978. The water reservation
varies by month. From the West Rosebud Creek mouth to Fiddler Creek, it ranges from 48.6 cfs in January
to 331 cfs in June. The reach from Fiddler Creek to Line Creek is 38.2 cfs in January and up to 358.4 cfs in
June.
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Reach WRC1: US Forest Service Boundary (Pine Grove Campground) to Site WRC-3 (West Rosebud
Road Bridge)
(West Rosebud Creek – Maps #1, #2, and #3)
Reach Description and Recommendations
Surface Geology: The surface geology in the vicinity of Reeves Lake and Cold Creek is mostly landslide
deposits. These deposits are an unconsolidated mixture of soil and blocks of bedrock transported down
steep slopes due to mass wasting. Towards the middle of this reach, landslide deposits transition into
glacial surface deposits that are more stable. Glacial deposits consist of unsorted clay to boulder size
material transported and deposited by glaciers. Surface topography is hummocky for both types of
deposits. The narrow West Rosebud Creek valley consists of mixed deposits of alluvial gravel, sand, silt and
clay.
Channel Characteristics: The average channel gradient is 1.5%. The stream channel has a gravel-cobble
substrate with occasional large boulders scattered in and along the channel (glacial erratics). The channel
varies from being naturally entrenched with a low sinuosity where the river valley is narrow to less
entrenchment with a higher sinuosity where the valley is wider. Average reach sinuosity is 1.2 (sinuosity is
channel length divided by valley length). The channel is typically a series of long riffles with irregular pools;
however, some sections have small rapids. The bed and banks are generally stable with a few exceptions.
Riparian Characteristics: The upper end of this reach is dominated by alder, water birch, willows,
ponderosa pine, lodgepole pine, and spruce. Further downstream, black cottonwood trees gradually
become more common. The riparian plant community is in good condition except for small sections of
stream where heavy browsing and bank trampling by livestock and/or wildlife have occurred.
Noxious Weeds:
 Intermittent infestations of spotted knapweed, Canada thistle, and houndstongue can be found along
the stream corridor. Bull thistle and mullein are present but less common.

West Rosebud Creek: approximately 1 mile
downstream from the US Forest Service
boundary.

Reach Recommendations:
 Noxious Weed Control: From Mystic Lake through US Forest Service land and Reach WRC1 (single
ownership), spotted knapweed control should be a high priority. Treating noxious weeds in the West
Rosebud Creek headwaters benefits both on-site conditions as well as reducing/eliminating a seed
source that contributes to the spread of weeds downstream. A multi-year cooperative weed
management program between the US Forest Service, the private landowner, the Stillwater County
Weed District, and the SVWC should be considered.
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Site WRC-1 Stream Crossing – Private Bridge
Priority: None
The bridge is an old railroad car supported on concrete abutments. The east abutment encroaches about 8
feet into the channel. 50 feet of rock rip-rap lines both banks immediately above the bridge.
Site WRC-2 Irrigation Headgate – Oakley/Parker Ditch
Priority: High
The Oakley/Parker headgate, located on the east bank, is the uppermost irrigation headgate on West
Rosebud Creek. The headgate is constructed of prefabricated steel. It has a slide gate and concrete check
structure (6-foot wide opening between the headgate and a small island). The headgate and check
structure often plug with silt and woody debris that needs to be periodically removed.
A 320-foot section of ditch borders the downstream channel. When full, the ditch has as little as 6 inches
of freeboard before it overtops the berm. This is due to cattle wearing down the berm and woody debris in
the ditch raising the water level. If water overtops the ditch berm, there is potential for the ditch to breach
that could be catastrophic.
Excessive ditch seepage along the Allen Grade may be affecting the West Rosebud Road.

The Oakley-Parker irrigation headgate
plugged with silt and debris.

Recommendation: The concrete check structure next to the headgate should be rebuilt with a much wider
opening to more effectively pass silt and debris during high flows. Portable concrete blocks could be used
to check water during low flow months. The blocks would then be removed after the irrigation season.
Restrict livestock access on the ditch berm next to the stream. Remove woody debris from the ditch
annually.
Consult with the Stillwater County Road Department to determine if lining sections of the ditch would be
benefit the long-term integrity of the West Rosebud Road.
Site WRC-3 Stream Crossing – Allen Grade Bridge
Priority: None
The uppermost bridge on the West Rosebud Road is constructed with laminated wood beams set on
concrete abutments. The bridge was erected in 1986. The Federal Highway Administration is currently
partnering with Stillwater County to replace the bridge with a two-lane structure and realign the road
curves coming into and out of the bridge.
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Reach WRC2: Site WRC-3 (West Rosebud Road Bridge) to Site WRC-12 (West Rosebud Creek Road
Bridge)
(West Rosebud Creek – Maps #3 and 4)
Reach Description and Recommendations
Surface Geology: For most of this reach, West Rosebud Creek flows through a narrow, deep valley. The
upper end of the reach (between Sites WRC-3 and WRC-4) is bordered by hummocky, glacial terrain. The
landscape transitions into high, flat terraces of bedrock (Upper Cretaceous shale and sandstone) overlain
with a coarse gravel veneer that is 10 to 30 feet thick.
Channel Characteristics: The overall channel gradient is steeper (2.3%) than upstream Reach WRC1. It is
also less sinuous (less than 1.1) although there are several split channel segments along its length. The
channel is cobble-boulder lined with a small amount of woody debris, mostly along the channel fringe. The
bed and banks along this reach are generally stable. On the lower end (between Sites WRC-9 and WRC-11),
there several historic channel traces across the east floodplain. Flood flows could potentially access these
old channels although there have been a series of floodplain dikes built to prevent this from happening.

West Rosebud Creek near Site WRC-5.
Most of this reach is characterized by a
high gradient channel bordered by a
dense riparian forest.

Riparian Characteristics: The riparian plant community is in good to excellent condition along most of
Reach WRC2. The riparian forest is dominated by a black cottonwood overstory with occasional aspen
groves and scattered conifers. The understory is a mix of alder, chokecherry, willow, black hawthorn, and
dogwood. Small riparian areas have been cleared for roads, a power substation and buildings.
Noxious Weeds:
 A large spotted knapweed infestation is located on the west slope downstream from Site WRC-3.
Smaller infestations of knapweed continue along the entire reach.
 Leafy spurge was first noted on the west side of West Rosebud Creek across from the power substation,
downstream from Site WRC-3
 Houndstongue and Canada thistle are common throughout the reach.
Reach Recommendations:
 Noxious Weed Control: Leafy spurge infestations were first noted in this reach. Aggressive control of
leafy spurge and spotted knapweed benefits both on-site conditions as well reducing/eliminating a seed
source that contributes to their spread downstream along the stream corridor and into multiple
irrigation systems. The cooperative weed project suggested under Reach WRC1 should be expanded to
include this reach.
Site WRC-4 Irrigation Headgate – Miller Ditch (Abandoned)
Priority: None
Old irrigation headgate is located on the east bank. The age of the headgate is unknown, but the Miller
Ditch dates back to at least 1903 as shown on the original Government Land Office survey maps. The
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headgate has an 8-foot headwall, but no wing walls or control gate. The headgate appears to no longer be
in use.
Site WRC-5 Irrigation Headgate (Abandoned)
Priority: None
The inlet is on the west bank. It is a 36 inch diameter pipe jutting out of the bank with cobble/boulder riprap around the pipe inlet. The pipe outlet delivers water to a shallow pond created by beaver dams, but
there is no water in the ditch. If the irrigation system is reactivated, the headgate needs to be rebuilt.
Site WRC-6 Floodplain Dike
Priority: None
The large cobble dike is approximately 100 feet long by 5 feet high and is located on the west bank. It is
located at the end of a split channel. It is fairly old and has been breached in a few places. The dike
probably maintains the main stream channel so that it does not bypass the downstream irrigation headgate
at Site WRC-7 on the east bank.
Site WRC-7 Irrigation Headgate – Phillips Ditch
Priority: Low
The Phillips Ditch headgate is located on the east channel along a braided section of West Rosebud Creek.
The headgate has a 20-foot long concrete headwall and slide gate. The check/overflow has a 6-foot
opening controlled with removable boards. The side channel is partially blocked with hand-placed rocks to
maintain flow to the headgate. The wing wall footings are scoured and need repair.

Phillips Ditch headgate.

Site WRC-8 Irrigation Headgate
Priority: Medium
The headgate is on the east bank. It is an old concrete headwall with a check board system that is
ineffective. The structure’s footings are showing severe scouring. It is assumed that the ditch is
currently being used.

Old irrigation headgate without a water
control gate. Structure footings show
excessive scour.

35

Recommendation: If this headgate continues to be used, it should be rebuilt with a headgate and control
gate. If not, it should be removed and the bank rebuilt to prevent high flows from entering the ditch.
Site WRC-9 Floodplain Dike
Priority: None
This 100-foot long, 6-foot high floodplain dike parallels the stream channel on the east floodplain. It is
constructed of mixed-size gravels. It was probably built to prevent high flows from accessing an old flood
channel that could threaten the West Rosebud Road and small tract developments.
Site WRC-10 Floodplain Dike
Priority: None
This floodplain dike, built with 1-2 foot diameter boulders, is about 250 feet long and up to 6 feet high.
Similar to the Site WRC-9 dike, it is located along the east floodplain and blocks high flows from entering an
old creek channel.
Site WRC-11 Irrigation Headgate
Priority: High
The headgate is an old concrete structure with a 4-foot opening and no water control gate. It is located on
the lower end of a low floodplain cobble dike on the east bank. The structure footings are severely
scoured. A small hand-placed cobble diversion extends out from the headgate. The ditch conveys water to
a large fish pond and three landowners with small acreages.
Fiddler Creek enters West Rosebud Creek on the west side about 1200 feet downstream from Site WRC-11.

Irrigation headgate without a water
control gate. Severe scouring is
occurring on the structure footings.

Recommendation: This headgate should be rebuilt with a new headwall and water control gate.
Site WRC-12 Stream Crossing – West Rosebud Creek Road Bridge
Priority: None
The 88-foot span bridge was built in 2004 with concrete T-beams and abutments. There is about 150 feet
of round boulder rock rip-rap upstream from the bridge along the south bank.
Upstream from the bridge, approximately 65 feet of the northeast bank has eroded over the last 17 years.
The bridge “pinch-point” is contributing to the accelerated channel migration. If the channel continues
migrating northeasterly, the north approach to the bridge may become threatened.
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The 1996 channel bank lines, shown in red, overlay a 2013 aerial photo. The white arrow
shows the extent and direction of channel migration over the last 17 years.
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Reach WRC3: Site WRC-12 (West Rosebud Road Bridge) to Site WRC- 42 (Highway 419 Bridge at
Fishtail)
(West Rosebud Creek – Maps #4, #5, #6 and #7)
Reach Description and Recommendations
Surface Geology: At the upper end of this reach, (West Rosebud Road Bridge to the Ingersoll Creek Road
Bridge), the stream flows through a relatively narrow valley. The valley is bordered on the north by an
extension of the resistant Sliderock Mountain volcanic formation. The Upper Cretaceous Judith River
formation (sedimentary shale and sandstone) makes up the gently sloping, irrigated land south of the
stream corridor. The valley opens up downstream from the Ingersoll Creek Road Bridge. The creek follows
the east valley wall which is a high terrace (200+ feet above the stream corridor) of Fort Union sandstone
overlain with alluvial gravels 10 to 30 feet thick. On the west side of the stream, the irrigated valley is over
a half mile wide with deposits of alluvial gravel 10 to 40 feet thick, bordered by the Hell Creek formation
(sandstone interbedded with claystone, siltstone, and shale) characterized by rock outcrops and rolling
hills. The active stream corridor is covered by alluvial deposits of gravel, sand, and clay.

West Rosebud Creek flows along the east
valley wall. The valley wall is resistant Fort
Union sandstone. Sandstone blocks
occasionally slough off the steep bluff into
the channel.

Channel Characteristics: The channel gradient becomes less (1.5%) and sinuosity slightly higher (1.2)
compared to upstream Reach WRC2 (2.3% and 1.1 respectively). On the lower half of this reach, the
gradient increases to 1.6% and the sinuosity drops to 1.1. It is a cobble-gravel lined channel, slightly
entrenched, with ready access to its floodplain. Large blocks of sandstone bedrock can be found in the
lower reach sloughing off the east bluff. The stream consists of long continuous riffles with an occasional
pool. The channel bed and banks are generally stable.
Riparian Characteristics: The riparian plant community is dominated by black cottonwood, alder,
chokecherry, water birch, and black hawthorn. The majority of the riparian corridor is in good to excellent
condition. Grazing is managed with riparian fencing along most of the corridor. Moderate to heavy grazing
occurs on isolated sections. Several non-agricultural tracts have been cleared to accommodate buildings
and landscaping.
Noxious Weeds:
 Canada thistle and mullein infestations are common along the entire reach.
 Houndstongue, spotted knapweed, and leafy spurge are present, but less common.
 Small patches of black henbane and bull thistle are found in disturbed or heavily used areas.
Reach Recommendations:
1. Riparian Pastures: Establish riparian pastures in areas where grazing is uncontrolled in the stream
corridor. This may require livestock water development, fencing (permanent or power), and a high
intensity/short duration rotation system.
38

2. Noxious Weed Control: Continue long-term weed control. Open, dry meadows within the riparian
corridor are especially vulnerable to infestations of spotted knapweed and mullein. These areas should be
targeted for weed control. The Stillwater County Weed District can help landowners develop a weed
management plan specific to their property.
Site WRC-13 Irrigation Headgate
Priority: None
The headgate is located on the north bank. It consists of a 10-foot wide metal plate headwall (partially
bent) and slide gate. The headgate is well aligned on the lower end of a channel bend. An in-channel
diversion is not necessary. Rock and concrete rip-rap protect the headgate. This headgate and ditch are
not shown in the 1946 Water Resources Survey.
Site WRC-14 Open Side Channel – Irrigation
Priority: None
An open side channel on the north bank conveys water to a headgate (Site WRC-15). The headgate is
located about 1,400 feet down the side channel. Rock rip-rap and a flow deflector upstream from the side
channel opening prevent the stream from breaching into the side channel. The side channel opening is
periodically cleared of woody debris and gravel to maintain an adequate flow to the headgate during late
summer months. A rock grade control sill is located on the side channel about 15 feet down from the inlet.
Site WRC-15 Irrigation Headgate
Priority: High
The headgate is located on the side channel described above (Site WRC-14). The structure has two
adjoining headwalls, each with a slide gate. The smaller gate delivers water to an irrigation ditch on the
north bank. The larger slide gate controls water elevation and passes unused water back to the side
channel. Immediately south of the structure is a high water overflow channel that periodically plugs up
with sediment and woody debris. The alignment of the headgate and overflow act as a sediment and
debris trap that requires regular cleanout. This site serves as a fish passage barrier most of the year except
during high flow periods when the overflow channel is activated.

Irrigation headgate located on a side channel.
The high water overflow channel is shown on
the right side of the structure.

Recommendation: Install a headgate slightly upstream from its current location and construct a two-stage
cross-channel rock check to provide about 2 feet of lift. This proposed orientation effectively passes most
silt and woody debris and would no longer be a barrier to fish passage. Annual maintenance would also be
significantly reduced. For even better sediment and woody debris transport during high flows, two
portable concrete blocks could substituted for rock next to the headwall. These concrete blocks are placed
in the channel during late summer low flows and removed in the fall after the irrigation season.
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Conceptual drawing of headgate and
rock check structure orientation.

Portable pre-cast blocks can be
custom built to fit the alignment
and size of the diversion.

Site WRC-16 Stream Crossing – Private Bridge
Priority: Low
The bridge is a railroad car. The south end of the bridge is set on the terrace bank and the north abutment
is a steel pipe crib filled with large boulders.
Recommendation: Two trees on the south end of the bridge should be cut down before they are
undermined and jeopardize the bridge. Leave the stumps in the bank.
Site WRC-17 Stream Crossing – Private Bridge
Priority: None
The bridge near the main ranch buildings is a railroad car set on concrete block abutments. There is 140
feet of rock rip-rap on the north bank, halfway between Sites WRC-16 and WRC-17, near an old bridge
crossing shown on the 1903 Government Land Office survey map.
Site WRC-18 Bank Stabilization – Cobble Dike
Priority: None
A cobble dike, approximately 200 feet long and 2 - 4 feet high, parallels the south bank. It prevents high
water from overtopping the Sleepy Hollow Road and/or flanking the bridge (Site WRC-19).
Site WRC-19 Stream Crossing – Sleepy Hollow Road Bridge
Priority: None
The bridge has a 60-foot span with concrete T-beams set on concrete abutments. The abutment footings
are faced with large cobbles. The bridge was built in 2004. Upstream from the bridge, short sections of
rock rip-rap line both banks. This same crossing is shown on the 1903 Government Land Office survey map.
Site WRC-20 Irrigation Headgate – Spray - Garwin and Cushing Ditches
Priority: High
The headgate, located on the north bank, has a concrete headwall and wood slide gate with a 7-foot
opening. The date inscribed on the structure is October 1931. A 35-foot rock wing diversion extends
upstream from the headgate. The structure wing wall footings are being severely scoured. Floating debris
collects in front of the structure because there is no by-pass associated with the headgate. There is
approximately a 2 – 2½ foot elevational difference between the creek and the headgate opening.
The headgate sits at the head of an old channel along a braided section of stream. The channel now serves
as an irrigation canal that conveys water to two separate headgates on the old channel. The two ditch
headgates were not evaluated.
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The Spray - Garwin and Cushing headgate
located at the head of an old stream channel.

Recommendation: It would be cheaper to replace this 85 year old structure than to continually repair it.
In addition, a permanent cross-channel weir should be constructed to elevate and divert water into the
headgate. The weir (60 feet) would arc upstream and connect to the south bank. It would be built with
large footer rocks keyed into the river bed and overlain with large rocks to raise the water to the necessary
elevation.
To provide passage of floating debris and bedload, a by-pass chute could be incorporated into the weir next
to the headgate. The chute opening would be at least 15 feet wide. During the irrigation season when
flows are down, portable pre-cast concrete blocks could be placed in the gap to check the water up to the
needed elevation. Two blocks (1500 – 2000 lbs. each) would be enough to fill the gap. The blocks can be
cast in a wide variety of sizes, shapes, and weights to fit the diversion alignment, stream velocity, and
equipment lift capacities. The blocks are placed after early summer high flows and removed in the fall
following the irrigation season. This recommendation requires a detailed engineering design to determine
project feasibility, weir alignment, rock size, chute opening, estimated costs, etc. A project of this nature
may be competitive for state/federal financial assistance.
These two ditches have paralleled each other since they were built over 100 years ago. It is unclear why
they were never consolidated since they use the same headgate; and along most of their length, are less
than 250 feet apart. Consolidation of ditches can be difficult due to the initial expense, operational
responsibilities, equitable water distribution, and past conflicts. However, it is not impossible and would
have several long-term benefits. If consolidated, the ditch’s capacity may need to be increased to deliver
sufficient water to the water users. Consolidation also has the benefit of significantly reducing long-term
maintenance costs and impacts to the river. Whether or not ditch consolidation is possible, a
comprehensive evaluation of both systems to determine water conveyance efficiency and infrastructure
condition should be considered.

Conceptual drawing of the recommended
headgate and rock cross-channel check
structures.
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Site WRC-21 Bank Stabilization – Rock Rip-Rap
Priority: None
Approximately 250 feet of angular rock rip-rap lines the north bank. The rip-rap begins at an old bridge
approach and follows the stream bank along a pasture. The bridge approach is acting like a jetty, diverting
the current away from the bank. A short section of rock rip-rap armors the south bank across from the
north bridge approach. There is more rock rip-rap on the downstream bend.
Site WRC-22 Stream Crossing – Private Bridge
Priority: None
The bridge is a railroad car sits on elevated road approaches. There are no abutments. The banks under
the bridge are faced with cobble rock. Rock rip-rap lines 200 feet of the upstream south bank. A riparian
fence parallels the stream on the north bank creating a 5 - 20 foot buffer between the active stream
channel and a winter feeding pasture. Corrals are located over 200 feet away on a low terrace.
Site WRC-23 Bank Stabilization – Rock Rip-Rap
Priority: None
Rock rip-rap stabilizes the base of a high terrace on the north side of the stream. A ranch house sits on the
terrace overlooking the stream. Immediately downstream, two old ponds were built on an inside bend.
They are partially silted in and become eutrophic (algae covered) in late summer.
Site WRC-24 Stream Crossing – Ingersoll Creek Road Bridge
Priority: None
The 54-foot span bridge is constructed of laminated wood beams and supported on concrete
abutments. The bridge was built in 1988. An October 2012 inspection recommends that the bridge be
replaced. Downstream, the first bend is lined with cobble rip-rap.
Site WRC-25 Open Side Channel – Hogan Ditch
Priority: None
An open side channel on the northwest bank conveys water to the Hogan Ditch headgate located 2,200 feet
down the side channel. The side channel entrance requires periodic cleaning to insure that late summer
flows enter the side channel and reach the Hogan Ditch headgate (Site WRC-26).
Site WRC-26 Irrigation Headgate – Hogan Ditch
Priority: Low
The headgate is on the northwest side channel (Site WRC-25) described above. The Hogan Ditch is over 115
years old as depicted on the 1900 Government Land Office survey map. The current structure includes a
concrete headwall and metal slide gate. An overflow/check structure with a 10-foot opening extends
across the side channel. This structure regulates the water elevation at the headgate with removable
boards. Both structures are in good condition. A Parshall flume with a 3-foot throat is located 80 feet
down-ditch from the headgate. The flume is no longer providing accurate flow measurements. A water
gap provides livestock access to the Hogan Ditch at the same location as the flume.
Recommendation: Move the corral’s water gap a short distance down-ditch from the Parshall flume and
reset the flume so it functions properly.
Site WRC-27 Stream Crossing – Private Bridge/Corrals
Priority: Low
The bridge is a railroad car supported by steel frame abutments with plank facing and rock backfill. It has a
40-foot span.
Downstream, adjacent to corrals and small pens, approximately 350 feet of rock rip-rap line the west bank.
The corrals and outbuildings are less than 15 feet from the channel, separated from the stream by either a
fence or concrete wall. There may be surface run-off during snowmelt or intense rain events.
Recommendation: Request the local NRCS office to complete a CAFO evaluation to determine if the corral
system contributes a significant amount of nutrients to the stream.
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Site WRC-28 Irrigation Headgate
Priority: None
The headgate is incorporated into the base of a bluff on the east bank. It has prefabricated steel plate
headwall/wings and a metal slide gate. A rock diversion/check of large boulders extends about half way
across the channel. Between the headgate and rock diversion, an overflow/check structure has an 8-foot
opening. The water elevation at the headgate is adjusted with removable boards. The system appears to
function well.
This irrigation system is shown on the 1946 Water Resources Survey, but not on the 1900 Government Land
Office survey map. A portion of the irrigated lands served by this ditch was originally riparian forest cleared
sometime after 1900.
Subreach Description: Site WRC-29 to Site WRC-37
Heavy livestock use on certain segments of this subreach has prevented the riparian forest from
regenerating and is contributing to bank instability. The encroachment of the West Rosebud Road into the
historic stream corridor adds to the challenge of managing livestock grazing in a narrow valley bottom.
Recommendation: Develop and implement a riparian grazing plan that makes use of available forage while
maintaining a sustainable riparian corridor. An effective grazing plan may require fencing, off-stream
water development, weed control, and rotation grazing. The local NRCS office or other qualified riparian
management specialists can help develop a site-specific grazing plan to meet landowner objectives and
improve the riparian plant community.
Site WRC-29 Stream Crossing – Private Bridge
Priority: Medium
The bridge is a railroad car supported on the west bank by concrete-filled steel pipes and stacked concrete
blocks. The east abutment is steel pilings with wood plank facing and rock backfill. The abutments slightly
encroach into the channel. Because the bridge is located on a bend, high energy flows are directed at the
west abutment.
Upstream from the bridge, both banks have short segments of rock rip-rap to protect the bridge. Minor
bank erosion is occurring on the upstream end of the east bank rip-rap. If the erosion continues, the
stream could flank the rip-rap and jeopardize the east bridge abutment.
The West Rosebud Road was built on the historic floodplain. Since the floodplain was truncated and the
stream forced to the east, bank disturbance and flooding has increased downstream from the bridge.
Downstream from the bridge, rock rip-rap and a 2 – 3 foot high dike parallel the stream on the west bank
near the West Rosebud Road. Active bank erosion between the rip-rap and the bridge may eventually
threaten the road.
Recommendation: Repair the rock rip-rap on the east bank above the bridge and the rock rip-rap next to
the West Rosebud Road. If the bridge is replaced, consider relocating it 100 feet upstream on a more
stable channel section and add 15 feet to the bridge’s span.
Site WRC-30 Stream Crossing – Private Bridge
Priority: Low
The bridge is a railroad car with steel pipe supports faced with tin and sheet metal. Immediately upstream
from the bridge, rock rip-rap lines the east bank. Old equipment parts, tin sheeting, and other metal debris
are scattered along the nearby terrace and low floodplain. Some debris may eventually end up in the active
channel.
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700 feet upstream from the bridge, an old cobble floodplain dike and 170 feet of cobble rip-rap follow the
west bank.
Recommendation: Remove and dispose of metal debris scattered on the terrace and floodplain. Its value
as recycled metal may help defray project costs.
Site WRC-31 Irrigation Headgate – Nels-Thomas Ditch
Priority: None
The Nels-Thomas Ditch headgate is located on the west bank near some ranch buildings. The headgate has
a concrete headwall and metal slide gate. A large rock J-hook diversion extends about 40 feet into the
channel. The headgate and diversion appear to function well. A Parshall flume with a 3-foot throat is
located 200 feet down-ditch from the headgate. This irrigation system is shown on the 1900 Government
Land Office survey map making it over 115 years old.
Site WRC-32 Stream Crossing – Private Bridge
Priority: None
The bridge is a railroad car with concrete pipe supports and wood plank facing. The bridge approaches are
elevated on both banks.
Downstream from the bridge, 300 feet of large cobble rip-rap line the west bank. Approximately 60 - 80
feet of the rip-rap has failed. A large pond on the adjacent floodplain was constructed about 15 years ago.
Site WRC-33 Bank Stabilization – Rock Rip-Rap
Priority: None
Approximately 150 feet of large cobble rip-rap line the east bank. Less than ¼ mile downstream, 550 feet
of rock rip-rap protects the West Rosebud Road ROW and a small tract development. A headgate has been
incorporated into the downstream end of the rip-rap diverting water through a landscaped area associated
with the small tract. It is unclear if the diverted water returns to the stream or feeds a series of ponds
further downstream.
Site WRC-34 Stream Crossing – Private Bridge
Priority: Medium
The bridge is a railroad car supported on concrete wall abutments with corrugated steel sheeting and
cobble backfill. Since the bridge is on a bend, the east abutment is being directly impacted by high energy
flows. This has caused the concrete wall and steel sheet cribbing to fail. The bridge span of 35 feet is too
short for the stream and is creating a “pinch-point” in the channel.
Both sides of the stream have floodplain ponds that were built within the last 20 years. They are fed by
irrigation ditches and/or groundwater. Some pond perimeters act as dikes that restrict flood waters from
accessing the historic floodplain. A water wheel was installed on the bridge that may be associated with
the ponds.
Downstream from the bridge, two small rock jetties on the west bank are located next to some buildings.
Across from the jetties, extensive beaver activity on a side channel has resulted in multiple trees being
fallen and several dams built causing backwater conditions, siltation, and widening of the channel.
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This bridge is located on a channel
bend. The east abutment is directly
impacted and severely scoured.

Recommendation: The east bridge abutment needs repair. If the bridge is replaced, relocate it to a more
stable section of stream and add at least 15 feet to the span.
Site WRC-35 Stream Crossing – Private Bridge
Priority: None
The steel truss bridge has a 65 foot span and concrete-filled steel box abutments faced with steel plates.
The bridge is located on a straight stable reach and well designed. There is an old gravel pit on the east
floodplain next to the bridge.
Site WRC-36 Stream Crossing – Private Bridge
Priority: None
The bridge is a railroad car with steel pipe cribs and cobble backfilled abutments. Upstream from the
bridge, short sections of rock rip-rap line both banks.
Downstream from the bridge, the west bank has been rip-rapped for 400 feet. The rip-rap is a mix of
angular rock/concrete/timbers/cobbles. The Dempster Ditch headgate (Site WRC-37) is incorporated into
the rip-rap.
On the east floodplain, a 2-3 foot high cobble dike parallels the stream for about 200 feet. It prevents high
flows from flooding an adjacent winter feeding area.
Site WRC-37 Irrigation Headgate – Dempster Ditch
Priority: None
The Dempster Ditch headgate sits on the west bank downstream from the bridge (Site WRC-36) described
above. It has a concrete headwall and a steel slide gate. A 20-foot rock diversion extends out into the
channel that effectively elevates the water at the headgate while passing most floating debris. The
Dempster Ditch is shown on the 1900 Government Land Office survey map, although the original headgate
appears to have been located ¾ mile downstream from its current location.
For about ¼ mile downstream from the headgate, several banks have been armored with cobble rip-rap.
The west bank is buffered by a riparian fence.
Subreach Description Site WRC-37 to WRC-42
There are several small tracts along this subreach that are non-agricultural. Tract size ranges from 1 to 25
acres. Most tract owners have maintained a stream corridor that is in good condition; however, some
riparian vegetation has been partially cleared to accommodate landscaping.
On the lower end of the subreach, the Rosebud Isle Fishing Access Site and the Town of Fishtail border the
stream on the east floodplain. These developments have a cumulative effect on West Rosebud Creek:
riparian clearing, floodplain restrictions, and water quality (stormwater runoff and septic).
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This subreach is primarily a straight channel that follows the east valley wall. Local residents claim that this
reach of stream was channelized 40 to 60 years ago. Flood channels on the west floodplain may have once
been mainstem channels, but now run water only during high flows.
Recommendations:
Stream Corridor Management: Unless buildings or other infrastructure are in jeopardy of flooding or ice
jams, the mainstream and flood channels should not be restricted. Further, an intact and healthy riparian
corridor should be maintained between the active stream channel and developments. For small tracts with
domestic animals, managing the riparian area with either permanent or portable fence may be the only
viable option. Fish habitat is sparse along this subreach; woody debris should be left in the channel to
serve as fish cover and refuge.
Noxious Weed Control: Leafy spurge is common along this subreach. Lesser amounts of Canada thistle and
houndstongue are present. Landowners are encouraged to aggressively control noxious weeds. The
Stillwater County Weed District is available to assist landowners in developing a tract-specific weed plan.
Site WRC-38 Bank Stabilization – Cabled Logs/Trees
Priority: Low
The bank stabilization covers approximately 120 feet of the west bank. The stream is straight along this site
with a few overflow channels on the west floodplain. The bank stabilization includes logs/trees anchored
to the bank and other items such as rocks, hay bales, tires, firewood, pallets, and a plastic tarp. Straight
sections of channel normally don’t require bank protection, but the addition of logs/trees may improve fish
habitat.

Logs/trees anchored to the stream bank.

Recommendation: Remove all materials from the active channel except the anchored logs/trees. To lessen
the potential scouring of the anchored logs/trees, pack smaller brush on the back-side of the cabled logs.
Site WRC-39 Headgate – Side Channel
Priority: None
The side channel headgate is on the east bank upstream from the Fish, Wildlife and Parks Rosebud Isle
Fishing Access Site. The headgate includes concrete-filled steel pipe supports and a wood slide gate with a
13-foot opening. There is no in-channel check diversion. A dike faced with rock rip-rap parallels the
channel upstream from the headgate. An old ditch above the dike is plugged with rock although it may still
run water during high flows. Immediately downstream from the headgate is a 150 foot long by 6 foot high
dike faced with large angular rock rip-rap. Both dikes were built to prevent high flows from entering the
side channel and flooding the Town of Fishtail.
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Headgate at the entrance of a side channel
that passes through a residential area on the
south end of Fishtail.

Recommendation: Before winter freeze-up, the headgate at Site WRC-39 should be closed to minimize
winter flow into the side channel. Remove the hand-placed rock dams and woody debris from the channel
each fall to prevent ice build-up and potential winter flooding in the Town of Fishtail.
Site WRC-40 Irrigation Headgate – Woodard Ditch
Priority: None
The Woodard Ditch headgate is located on a side channel about 700 feet downstream from the side
channel headgate described in Site WRC-39. The headgate has a prefabricated steel headwall and metal
slide gate with a cross-channel rock check. The headgate is in good condition and appears to function well.
The Woodard Ditch is shown on the 1900 Government Land Office survey map in its current location. The
original ditch system was constructed sometime in the 1890s.
Site WRC-41 Bank Stabilization – Rosebud Isle Fishing Access Site
Priority: High
The Rosebud Isle Fishing Access Site (FAS) is an 11 acre recreational area south of Fishtail that lies on the
east floodplain between the main channel and the side channel (Site WRC-39). A growing gravel bar on the
west bank is pushing the stream into the FAS road causing accelerated bank erosion. Immediately
upstream from this eroding bank, a short section of rock rip-rap is being flanked and is contributing to the
situation. The main channel is currently 70 feet from the side channel. If left unchecked, the FAS road may
wash out and West Rosebud Creek could breach into the side channel.
On the downstream west bend, a small corral system is located on the low terrace overlooking the stream.
The corral system has been modified to divert surface runoff from reaching the stream. Further
downstream, a section of large angular rock rip-rap lines an outside terrace bend.

Active bank erosion cutting into
the Rosebud Isle FAS road.
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Recommendation: The eroding bank should be shaped and armored. This may require shifting the FAS
road further east. However, if this bank is armored, the downstream bend may receive increased high flow
pressure.
Site WRC-42 Stream Crossing – Highway 419 Bridge
The bridge, built in 1991, is 80 feet long and constructed of concrete.

Priority: None

Rock rip-rap extends upstream from the Highway 419 Bridge on both sides of the channel. Small tracts
have been developed close to the active channel.
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Reach WRC4: Site WRC-42 (Highway 419 Bridge at Fishtail) to Downstream from Site WRC-52 (Confluence
with East Rosebud Creek)
(West Rosebud Creek – Maps #7 and #8)
Reach Description and Recommendations
Surface Geology: On the upper end of this reach, from the Town of Fishtail to the Fishtail Creek confluence,
the geology and landscape are similar to lower Reach WRC3. The valley is very wide where Fishtail Creek
and West Rosebud Creek valleys merge. The irrigated valley is generally overlain with alluvial gravel, 10 to
40 feet thick, bordered by the rolling hills of the Hell Creek formation (sandstone interbedded with
claystone, siltstone, and shale). Downstream from the West Rosebud Creek/Fishtail Creek confluence, the
valley becomes narrower due to the more resistant Fort Union sandstones that border both sides of the
valley. The active stream corridor is covered by alluvial deposits of gravel, sand, and clay.

Reach WRC4 Geology: Downstream
from the Fishtail Creek/West
Rosebud Creek confluence, the more
resistant Tongue River Member, Fort
Union Formation (Tftr) results in a
relatively narrow valley.

Channel Characteristics: From the Town of Fishtail (Site WRC-42) to the Ross-Flanagan Ditch headgate (Site
WRC-48), the channel gradient averages 1.4% and sinuosity is 1.1, similar to upstream Reach WRC3. Once
Fishtail Creek joins West Rosebud Creek, the stream hugs the north valley wall. The south floodplain shows
traces of multiple channels indicating that the stream historically had a lower gradient, higher sinuosity,
and probably a more extensive riparian forest. Downstream from the Ross-Flanagan Ditch headgate, the
channel gradient decreases (1.2%), sinuosity increases (1.2), and the stream becomes increasingly
depositional and braided as the West Rosebud Creek valley merges with the East Rosebud Creek valley.

The West Rosebud Creek channel is wide,
shallow, and braided at the lower end of
this reach.

Riparian Characteristics: The condition of the riparian forest along this reach is mixed. The entire reach is
dominated by a black cottonwood overstory. The riparian corridor that is in good condition has a diverse
understory consisting of alder, juniper, and young cottonwood plants. In other sections, heavy livestock
grazing during the summer months has contributed to an open, dry riparian forest with little or no
understory and very few replacement plants necessary for long-term sustainability. These riparian areas
are more susceptible to weed infestations and forage quantity/quality is compromised.
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Noxious Weeds:
 Leafy spurge infestations are found throughout the reach. Fishtail Creek may be a significant seed
source.
 Mullein, houndstongue, and Canada thistle infestations are common.
 Spotted knapweed, birdsfoot trefoil, yellow toadflax, and bull thistle are less common, intermittently
scattered along the stream corridor.
Reach Recommendations:
1. Riparian Pastures: Develop and implement a riparian grazing plan that makes use of available forage
while maintaining a sustainable riparian plant community. An effective grazing plan may require
fencing, off-stream water development, weed control, and rotation grazing. The local NRCS office or
other qualified riparian management specialists can help develop a site-specific grazing plan to meet
landowner objectives while improving the riparian plant community.
2. Noxious Weed Control: Each property should have a current weed management plan. Spotted
knapweed should be targeted in dry open riparian areas. To be effective, long-term weed control
requires a detailed riparian grazing management plan.
Site WRC-43 Bank Stabilization – Rock Rip-Rap
Priority: None
Over 400 feet of angular rock rip-rap lines the west bank along a farm road and buildings. A 2-foot high
floodplain dike is associated with a portion of the rip-rap.
Site WRC-44 Bank Stabilization – Rock Rip-Rap
Priority: None
Approximately 300 feet of angular rock rip-rap lines the west bank near a farm yard. A 2 - 3 foot high dike
is associated with the rip-rap. Corrals are located 140 feet west of the rip-rapped bank.
Site WRC-45 Irrigation Headgate
Priority: None
A small irrigation headgate is located on an east side channel. It has a steel headwall, slide gate, and an 8
foot long unburied section of corrugated metal pipe extending into the ditch. A hand-placed rock check
crosses the side channel. It provides approximately 1-foot of lift at the headgate inlet. The headgate/rock
check system appears to function well.
Site WRC-46 Bank Stabilization – Rock Rip-Rap
Priority: None
300 feet of angular rock rip-rap armor the west channel bend adjacent to an irrigated pasture. Small
segments of rip-rap need minor repair.
Site WRC-47 Stream Crossing – Private Bridge
Priority: None
The narrow bridge is a railroad car with an 80-foot span and no abutments. The bridge is supported by
concrete/treated timbers on each bank.
Corrals/farm outbuildings are located on the south bank near the bridge. The corrals appear to be
infrequently used. Upstream from the bridge, along the south bank, a fence provides a 20 to 40 foot
riparian buffer. Downstream, a panel fence with a 15-foot buffer separates the corrals from the stream.
Site WRC-48 Irrigation Headgate – Ross–Flanagan Ditch
Priority: Medium
The Ross-Flanagan headgate sits on the north bank next to a sandstone outcrop. It is a concrete box
structure with an inset wood slide gate and a debris rack at the entry. The structure is very old and has
recently been reinforced with concrete. A rock weir extends upstream 2/3 of the way across the channel at
a 45° angle. Floating debris may collect at the structure during high flows. This irrigation system is shown
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on the 1900 Government Land Office survey map, so its original construction was sometime during the
1890s.

The Ross-Flanagan headgate.

Recommendation:
Option 1: Build a new headgate. See the conceptual drawing below. The downstream wing walls should
be set at an angle more in-line with the stream bank and the slide gate placed at the front of the structure.
A short section of downstream bank needs to be pulled back to align with the wing wall. Reorient the rock
weir to butt up against the headgate and be aligned in an upstream arc across the channel. This design
provides ready passage of woody debris and eliminates the need for a debris rack and inset slide gate.

Option 1: Conceptual design of new
headgate and rock weir alignment.

Option 2: Retrofit the existing headgate by realigning the downstream headgate wing wall and pull back
the stream bank as described above. The rock weir alignment described in Option 1 also applies here.
To effectively pass floating debris and bedload, incorporate a by-pass chute into the rock weir next to the
headgate. The chute opening would be at least 15 feet wide; however, the optimal opening size should be
determined by a detailed survey and design. Later in the irrigation season when flows are down, portable
pre-cast concrete blocks could be placed in the chute to raise the elevation of the water at the headgate. It
would likely require two blocks (1500 – 2000 lbs. each) to fill the gap. The blocks can be cast in a variety of
sizes, shapes, and weights to fit the diversion alignment, stream velocity, and equipment lift capacities.
These blocks are placed late in the summer during low flow periods and removed in the fall after the
irrigation season. This recommendation requires a detailed engineering design to determine project
feasibility, weir alignment, rock size, chute opening, estimated costs, etc.
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Since this is an old and fairly large irrigation system with multiple water users, a comprehensive systemwide evaluation of water conveyance efficiency and infrastructure condition would be worthwhile.
Site WRC-49 Floodplain Dikes
Priority: None
Old floodplain dikes built from gravel and large rocks parallel the stream along both banks. Their original
purpose is unknown. Immediately downstream, 400+ feet of rock rip-rap armor an outside bend and flood
channel on the south side. The rip-rap may have been installed to protect a nearby barn and corral when
the flood channel served as the main channel.
On a north side channel, beaver are actively harvesting cottonwood trees and have built a large dam at the
channel outlet. Sediment behind the dam has filled and widened the side channel. An area of about ½ acre
is being affected. New cottonwood growth was noted on cut stumps and in sediment deposits.
Site WRC-50 Stream Crossing – Private Bridge & Breached Pond
Priority: High
The bridge is a railroad car supported by stacked concrete pipe sections with plank facing. Immediately
upstream from the bridge, two braided channels merge. The current is directly impacting the south
abutment causing minor scouring. The north bridge approach is nearly 10-feet high and serves as a
floodplain barrier.
At the lower end of the property on the north floodplain, a dike has been breached allowing the stream to
access a fish pond. The riparian forest was cleared and the pond constructed 10 to 20 years ago. The pond
is rapidly filling with silt. If the stream continues to erode into the pond, a high degree of overall instability
will occur along this segment of stream.
Downstream for the next mile, the riparian corridor has been moderately to heavily grazed, creating an
open riparian corridor with little understory. Several segments of bank have been modified with log
revetments, rock rip-rap, car bodies and floodplain dikes.

The south bridge abutment is directly
impacted by high energy flows.

Recommendation: This south bridge abutment needs additional protection. Angular rock should be placed
at the base of the abutment along with a small flow deflector immediately upstream. A flood by-pass
should be incorporated into the north bridge approach as either a graded dip or a large pipe through the
road.
The breached pond needs a detailed geomorphic evaluation to provide viable restoration options. Options
may include rebuilding and armoring the stream bank that separates the pond from the stream. A less
expensive option is to allow the pond to continue silting in, eventually turning it into a wildlife wetland
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area. It is important to note that any bank armoring installed at this site will add pressure to the
downstream bend.
Site WRC-51 Stream Crossing – Private Bridge
Priority: Medium
The bridge is a railroad car supported on concrete-filled metal pipe abutments with wood plank facings and
backfill. Because of the low-profile floodplain, the bridge approaches have been elevated to provide
sufficient freeboard over the stream channel.
The condition of the riparian forest differs on each bank. The south bank is an open cottonwood forest
with very little understory due to heavy livestock grazing pressure. The north riparian forest has a diverse
understory that provides potential long-term regeneration.
About 900 feet upstream from the bridge, two open side channels cross the south floodplain for nearly a
mile before entering East Rosebud Creek above its confluence with West Rosebud Creek. The side channels
appear to have late summer flow charged with West Rosebud Creek and return flows from the Woodard
Ditch.
Recommendation: Develop and implement a riparian pasture grazing plan that makes use of available
forage while maintaining a sustainable riparian forest. An effective grazing plan may require fencing, offstream water development, noxious weed control, and rotation grazing.
There are 6 - 7 landowners with property on the two side channels. A detailed assessment should be
completed by a fisheries biologist to determine fish spawning and refuge potential. A cooperative project
could be developed with interested landowners to identify and implement habitat improvements.
Site WRC-52 Open Irrigation Ditch
Priority: None
The entry to an irrigation ditch is located on the north bank, 300 feet downstream from the private bridge
at Site WRC-51. The ditch opening is located on a braided section of stream. The main channel has been
gradually shifting south over the last 20 years. The ditch entrance is on a backwater/side channel. It
appears that the ditch delivers water to a series of shallow ponds built in old stream channels on the north
floodplain. A wood panel placed at the ditch entrance does not effectively regulate water into the ditch. A
corrugated metal pipe has recently washed out in the ditch below the entrance. There is about 80 feet of
large angular rock rip-rap along the bank immediately below the ditch opening.
About 650 feet downstream from this site, a 200 foot section of rock rip-rap lines a bank that is off the
active stream channel. The stream has shifted nearly 250 feet away from the rip-rapped bank over the last
18 years.
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4.3 East Rosebud Creek

The East Rosebud Creek assessment began at the US Forest Service (USFS) boundary on East Rosebud Creek
and ended at the West Rosebud Creek confluence downstream from Ole’s Corner. This assessment
includes 20.8 miles of East Rosebud Creek.
Land use along East Rosebud Creek is predominantly livestock grazing and hay production. There are two
subdivisions and several small residential tracts along the stream. Ownership varies from less than 10 acres
to several thousand acres.
Hydrology: There are no current USGS gage stations on East Rosebud Creek. Very few flow measurements
have been collected in the past. A gage station (# 06203000) located near Roscoe was active from 10-011920 to 07-29-1921. Another gage station (#06203500) also located near Roscoe was active from 10-011921 to 09-30-1924. The flow data can be found on the USGS’s National Water Information System web
site.
Water Quality: Based upon numerous studies and assessments, the Montana Department of
Environmental Quality has concluded that East Rosebud Creek is fully supporting all beneficial uses.
Fisheries: East Rosebud Creek originates high in the Beartooth Mountains where there are 76 mountain
lakes, of which 30 contain fish populations. A variety of non-native and hybrid native trout inhabit these
lakes. Some non-hybridized Yellowstone cutthroat trout can be found in the upper headwaters.
The Montana Fish Wildlife and Parks (MFWP) MFISH web site lists brown trout as common, rainbow trout
as abundant for the lower 12 miles and brook trout as rare for the lower 22 miles of East Rosebud Creek.
East Rosebud Creek is rated as a high value fishery.
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Reach ERC1: Upstream from Site ERC-1 (US Forest Service Boundary) to Site ERC-6 (East Rosebud
Road Bridge)
(East Rosebud Creek – Maps #1 and #2)
Reach Description and Recommendations
Surface Geology: This reach is a classic U-shaped glacial valley. It is bordered by superficial deposits of
unsorted clay to boulder size material that was transported and deposited by alpine glaciers. The surface
topography to the west is typically rolling hills and hummocky terrain, and to the east is a steep ridge that
rises nearly 1,000 feet above the stream valley. The exception lies between Sites Sites ERC-2 and ERC-4,
north of Black Butte, where landslide deposits of unconsolidated soil and blocks of bedrock are more
common.
Channel Characteristics: The channel is very sinuous with large point bars and a low floodplain. The
average channel gradient is 0.2%. The valley between Sites ERC-3 and just below Site ERC-4 is a glacial
outwash with a depositional channel that is wide, shallow, and braided. The channel has long slow glides
and an occasional pool. The stream is subject to frequent lateral movement across the floodplain. There
are traces of meander cutoffs and abandoned channels across the valley.

Wide, shallow channel
on a glacial outwash.

Riparian Characteristics: A wildfire spread through the area near the U.S. Forest Service boundary about 20
years ago. There is dense re-growth of black cottonwood, alder, aspen, and willow. Between the US Forest
Service land and the Black Butte Ranch Subdivision, the riparian corridor is about ¼ mile wide and in
excellent condition. Small exceptions exist where riparian vegetation has been cleared for home
construction and landscaping. Downstream from the Black Butte Ranch Subdivision, the riparian corridor
and floodplain average ½ mile wide. Much of it is sub-irrigated. A large percentage of the riparian
vegetation on the east floodplain has been converted to hay land; however, the riparian corridor (primarily
alder and willow) is still widespread. On the lower end of the reach, water gaps and riparian fencing are
being used to manage livestock grazing in the stream corridor.
Noxious Weeds:
 Spotted knapweed and Canada thistle are the most common weeds along this reach. Spotted
knapweed is often found in dry open areas and Canada thistle more so in sub-irrigated areas.
 Houndstongue and bull thistle are also present, but less common.
Reach Recommendations:
1. Noxious Weed Control: Organize a cooperative weed management program that includes the US Forest
Service and landowners within the stream corridor and the valley uplands. The main focus would be
spotted knapweed control.
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2. Small Tract Assistance: Develop and implement a small tract outreach and assistance program that
targets the Rosebud Lake Association and the Black Butte Ranch Subdivision property owners to help
them better understand how to minimize their impacts on the river and surrounding lands. Program
topics would include noxious weed management, water rights, native riparian vegetation, septic
maintenance, suitable building locations, and basic river dynamics.
Site ERC-1 Bank Stabilization – Rock Rip-Rap
Priority: None
Approximately 200 feet of boulder/cobble rip-rap armor a 10-foot high terrace on the east bank. A foot
bridge spans the channel at the bottom end of the rip-rap. The rip-rap is failing upstream from the bridge,
but it does not pose an immediate problem. Riparian vegetation has been cleared and landscaped on the
terrace bank. A house was built about 80 feet from the channel.
Site ERC-2 Bank Stabilization – Rock Rip-Rap
Priority: None
On the next bend downstream from Site ERC-1, there is 300 feet of cobble/large boulder rip-rap that line a
6 to 10 foot high terrace. The armored terrace bank is causing large point bars to form upstream and
accelerated channel migration downstream. The riparian vegetation has been cleared and a house built
less than 40 feet from the channel.
Site ERC-3 Stream Crossing – Private Bridge
Priority: None
The bridge is a railroad car with concrete-filled pipe sections set on end with a wood plank facing and
cobble backfill. Boulders/cobbles line the toe. There is a small pile of rocks in the channel upstream from
the bridge that may be remnants of an old footbridge.
Site ERC-4 Gravel Pile
Priority: None
Screened or washed gravel has been piled on the west floodplain about 90 feet from the active channel. It
is not known where the gravel was mined or its purpose.
Site ERC-5 Bank Stabilization – Rock Rip-Rap
Priority: None
A constructed “bench” armored with 400 feet of cobbles/boulders lies along the base of a high terrace on
the west bank. A house with landscaping is on the terrace above the armored bank.
Site ERC-6 Stream Crossing – East Rosebud Road Bridge
Priority: None
The 120-foot bridge is constructed of timber beams and a mid-channel support (wood crib with fill). The
abutments are wood pilings with timber plank facing and backfill. The bridge was built in 1993.
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Reach ERC2: Site ERC-6 (East Rosebud Road Bridge) to Site ERC-19 (Highway 78 Bridge)
(East Rosebud Creek – Map #3 and #4)
Reach Description and Recommendations
Surface Geology: At the upper end of this reach the glacial landscape transitions into a valley and upland
terraces overlain with alluvial gravels up to 40 feet thick. At the lower end of this reach, near the
community of Roscoe, East Rosebud Creek cuts through the Roscoe Dome. This dome is a geologic
anticline which is an uplifted elliptical-shaped feature bordered on the outside by younger rock layers with
progressively older layers towards the middle. It is a common geologic feature sometimes associated with
oil and gas development. There has been exploration in the area, but no development has occurred.

Roscoe Dome: Younger rock
formations on the outer ellipse
with progressively older rocks
towards the inside.

Channel Characteristics: On the upper end of this reach, the stream has a high gradient (2.7%), narrow,
boulder-filled channel that is moderately entrenched. It is a continuous series of long riffles and short
rapids with an occasional pool. Downstream from Site ERC-9, the channel becomes slightly more sinuous
(1.2) and braided with a channel gradient that steadily decreases to 1.6% near Site ERC-18 (Roscoe).

East Rosebud Creek channel on the
upper end of Reach ERC2. It is a
boulder-filled channel bordered by
glacial deposits.

Riparian Characteristics: The riparian corridor along the upper end of this reach (Site ERC-6 to ERC-9) is a
narrow band along an entrenched channel. Further downstream, the riparian area becomes more
extensive. Black cottonwoods are the dominant overstory species. Understory shrubs include alder,
snowberry, willow, chokecherry, and hawthorn. The riparian corridor is in good to excellent condition.
Noxious Weeds:
 Spotted knapweed, Canada thistle and houndstongue infestations are intermittently found along the
stream channel and most irrigation ditches.
 Spotted knapweed is especially abundant in the community of Roscoe.
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Reach Recommendations:
Noxious Weed Control: Target spotted knapweed infestations along the stream corridor, the irrigation
ditches and the community of Roscoe.
Site ERC-7 Irrigation Headgate – Red Lodge-Rosebud Irrigation District
Priority: Low
This large irrigation headgate is located on the east bank. The headgate structure is dated 11/1998. The
headgate includes a concrete headwall with two metal slide gates. Flash boards are used in the adjoining
overflow/check structure to adjust the water elevation at the headgate. There is a 40-foot long buried
corrugated metal pipe between the headgate and the canal. A concrete Parshall flume with a 10-foot wide
throat is located 150 feet down-canal. Spotted knapweed plants are common along the canal right-of-way.
The stream channel at this site rapidly transitions from a wide, shallow, flat channel to a narrow, high
gradient series of riffles and rapids.

The Red Lodge-Rosebud Irrigation
District headgate.

Recommendation: This is a large irrigation system with multiple water users. A comprehensive systemwide evaluation of water conveyance efficiency, infrastructure condition, fish entrainment, and noxious
weed mapping should be considered.
Site ERC-8 Irrigation Headgate – Antelope Basin Ditch
Priority: Medium
The headgate, located on the west bank, has a steel plate headwall and slide gate. There is a 90-foot rock
wing diversion that extends upstream and across the channel. The diversion alignment directs floating
debris and silt deposits towards the headgate. Silt and debris removal appear to be an on-going
operational issue.

The Antelope Basin Ditch
headgate and rock diversion.
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Recommendation: The rock diversion weir should be realigned as a 75-foot weir arcing slightly upstream
and connecting to the east bank (see the conceptual drawing below). It would be built with footer rocks
keyed into the river bed and overlain with large rocks to raise the water to the necessary elevation.
To provide passage of floating debris and bedload, a by-pass chute could be incorporated into the weir
close to the headgate. The chute opening would be at least 15 feet wide; however, the optimal opening
size would be determined by a detailed hydrology/hydraulic analysis. During the irrigation season when
flows are down, portable pre-cast concrete blocks would be placed in the gap to check the water up to the
needed elevation. It would take 2 blocks (1500 – 2000 lbs. each) to fill the gap. The blocks can be cast in a
variety of sizes, shapes, and weights to fit the diversion alignment, stream velocity, and equipment lift
capacities. These blocks would be placed after summer run-off and removed in the fall following the
irrigation season. Implementation of the recommendations would require a detailed engineering design to
determine project feasibility, weir alignment, rock size, chute opening, estimated costs, etc.

Conceptual drawing of the realigned rock
cross-channel check structure. It shows the
portable blocks next to the headgate.

Site ERC-9 Irrigation Headgate – John George Ditch
Priority: None
A small rock diversion directs water into the open side channel. The John George Ditch headgate is located
on the side channel. The headgate is a concrete headwall with a 4-foot wide metal slide gate. A crosschannel rock check structure elevates low flows into the headgate. The structure is relatively old, but
functions well.
Site ERC-10 Irrigation Headgate (Abandoned)
Priority: None
This old headgate is high on the east bank. The headgate has a concrete headwall and slide gate. The front
of the headgate is blocked with sand and woody debris. It is no longer used.
Site ERC-11 Stream Crossing – Private Bridge
Priority: None
The 35-foot bridge is a railroad car supported on concrete abutments. The abutments encroach into the
channel to compensate for the short bridge span.
Site ERC-12 Irrigation Headgate – George-Dana Ditch
Priority: Low
The headgate is located on the east channel of a braided section of stream. The structure has steel plate
wing walls and a 6-foot wide metal slide gate attached to a used H2SO4 tank. Small rock is pushed across an
adjacent overflow channel to divert water towards the headgate. The headgate is set back from the
overflow channel and collects floating debris during high flows.
Recommendation: To minimize floating debris and sediment build-up at the headgate, the structure
should be reset 20 feet further up the side channel. The wing wall would be realigned to parallel the
overflow channel. This would enable debris and sediment to bypass the headgate during high flows. The
rock diversion weir at the head of the overflow channel would be about 65 feet long and arc slightly
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upstream (see the conceptual drawing below). Footer rocks would be keyed into the river bed and overlain
with large rocks to raise the water to the necessary elevation.

George-Dana Ditch headgate located on a side
channel.

Conceptual drawing of recommended headgate
and rock check alignment.

Site ERC-13 Small Corral/Barn/Farmyard
Priority: None
The corrals on the west bank are infrequently used. A water gap into East Rosebud Creek is associated
with the corrals. A foot bridge spans the channel upstream.
Site ERC-14 Irrigation Headgate
Priority: None
The headgate, located on the west bank, has a concrete headwall and metal slide gate. A cobble wing
diversion extends about 70 feet upstream from the headgate. Very little flow can enter the headgate
during late summer months. It may only receive limited use, possibly during early summer high flows.
Site ERC-15 Stream Crossing – Private Bridge (Pioneer Pottery)
Priority: None
The bridge is a steel beam bridge supported on concrete abutments. Hand-placed cobble rip-rap lines the
west bank, upstream and downstream from the bridge. Several buildings are located on both sides of the
stream.
Site ERC-16 Irrigation Headgate
Priority: None
The headgate is located on the west bank. It has a steel plate headwall and a 4-foot wide slide gate. The
stream channel is wide and shallow at this site. A cobble wing diversion extends upstream at a 45° angle
from the headgate. Cobble rip-rap and a floodplain dike buffer the farm road above the headgate.
Site ERC-17 Headgate
Priority: None
The headgate on the east bank has a concrete headwall, no wing walls, and a metal slide gate. A 40-foot
buried pipe connects the headgate and ditch. A pushed-up cobble diversion extends 80 feet upstream from
the headgate. A livestock water gap enters the stream channel upstream from the structure. It is not
known whether this headgate is used.
Site ERC-18 Stream Crossing – East Rosebud Road (Roscoe)
Priority: None
The public bridge has a 77-foot span and is built with concrete T- beams and supported on large concrete
abutments. Large angular rocks protect the abutment toes. The bridge was built in 2010. An inspection
done in December 2012 recommends that the bridge be replaced because of its substandard load carrying
capacity.
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Small pens and a water gap are located on the east bank upstream from the bridge. Grass growing in the
pens indicates that they receive limited use.
The community of Roscoe is located on the west bank. A dike 2-3 feet high has recently been built around
a set of buildings upstream from the bridge. The bridge’s low clearance may create a backwater effect that
causes out-of-bank flooding. Rock rip-rap has been placed on the east bank downstream from the bridge
adjacent to a house built between the Highway78 ROW and the active stream channel.
Spotted knapweed infestations are abundant between the two bridges (Sites ERC-18 and ERC-19).
Site ERC-19 Stream Crossing – Highway 78 Bridge (Roscoe)
Priority: Medium
The bridge has a 112-foot span and is constructed with concrete T-beams and supports. Since high flows
can pass behind the supports, cobble rip-rap has been placed between the supports and stream bank. The
bridge was built in 1959. Short sections of rock rip-rap line both sides of the channel upstream from the
bridge.
Further upstream, the stream is actively eroding into a bend on the west bank less than 30 feet away from
the highway leading into Roscoe. A large point bar on the opposite bank is pushing the current into the
bend exacerbating the erosion problem.

Bank erosion upstream from the Highway
78 Bridge that may eventually threaten the
highway leading into Roscoe.

Recommendation: Encourage the Carbon County Road Department and/or the Montana Department of
Transportation (MDOT) to proactively address the eventual erosion threat to the highway leading into
Roscoe.
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Reach ERC3: Site ERC-19 (Upper Highway 78 Bridge - Roscoe) to Site ERC-44 (Lower Highway 78
Bridge)
(East Rosebud Creek – Map #4, #5 and #6)
Reach Description and Recommendations
Surface Geology: The upper end of this reach, near the community of Roscoe, passes through the northern
end of the Roscoe Dome. The dome is a geologic anticline that is an uplifted elliptical-shaped feature
bordered on the outside by younger rock layers with progressively older layers towards the center. It is a
common geologic feature that often attracts oil and gas development.
The East Rosebud Creek valley along this reach is bordered by high terraces (Coleman Bench - east side)
consisting of bedrock that is progressively younger going north. It begins with the Hell Creek Formation
(Upper Cretaceous) sandstones and mudstones, gradually transitioning into the Fort Union Formation
(Paleocene) interbedded sandstones, siltstone, and shale. The terrace benches range in elevation from 200
to 400 feet above the valley bottom overlain with alluvial gravel up to 20 feet thick.
The valley bottom is mostly alluvial gravel fill of various depths. The valley fringes are a mix of alluvial
gravel, colluvium (slope-wash deposits), and landslide deposits (unconsolidated soil and blocks of bedrock).
Channel Characteristics: On the upper half of the reach, the channel is primarily a single-threaded channel
with an average gradient of 1.6%. Sinuosity falls between 1.1 and 1.2. On the lower half of the reach, the
stream becomes more braided. Sinuosity increases and channel gradient decreases (1.2%). Beaver activity
and woody debris jams are more evident on the braided sections.

The East Rosebud Creek channel near the
upper Tuttle Road Bridge. The channel is
a series of long, shallow riffles and an
occasional pool.

From Site ERC-18 (Roscoe) to Site ERC-21, the Highway 78 ROW diagonally transects the historic floodplain.
This feature has reduced the floodplain by as much as 80%, restricting it to the east side of the highway.
The stream channel is unnaturally straight and may have been rerouted when the highway was first built.
The truncated floodplain and reconstructed channel are the likely reason for vertical channel down-cutting
and the subsequent bank rip-rap and dike construction along this ½ mile section.
Riparian Characteristics: The riparian plant community is dominated by black cottonwood and intermittent
aspen groves. Thinleaf alder, chokecherry, yellow willow, and black hawthorn are commonly found in the
understory. Along this reach, the riparian plant community generally has a sustainable diversity of species
and age classes.
Noxious Weeds:
 Canada thistle and houndstongue are commonly found along the entire reach.
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 Spotted knapweed infestations are especially heavy in the community of Roscoe. Areas that have been
previously disturbed (i.e. dikes, rip-rapped banks, bridges, cleared riparian areas, etc) are also
susceptible to this noxious weed.
 Leafy spurge infestations become more evident downstream from the upper Tuttle Road Bridge.
 Bull thistle, yellow toadflax, and mullein are present throughout the reach, but less common and more
scattered than the weeds mentioned above.
Reach Recommendations:
Noxious Weed Control:
 Leafy spurge infestations should be targeted for total eradication. During the 2015 assessment, leafy
spurge was first observed in Reach ERC3. Most infestations are relatively small and scattered.
Organizing an information campaign and cooperative weed management program targeting leafy
spurge should be considered.
 Yellow toadflax patches are small and few in number. When found, these weed patches should be
marked and treated until fully eradicated.
 Houndstongue, mullein, bull thistle, and Canada thistle infestations are commonly found along this
reach. They should be included in each landowners weed management plan for long-term control.
Site ERC-20 Bank Stabilization – Rock Rip-Rap& Floodplain Dikes
Priority: None
Approximately 300 feet of large cobble and boulder rock rip-rap lines the west bank. The riparian forest
was cleared and a house built about 20 feet from the rip-rapped bank.
A cross channel “diversion” is causing water to pool at a downstream end of the rip-rap. It appears to be a
headgate-type diversion, but no headgate is evident. There are small ponds on the west floodplain so
perhaps an infiltration gallery or rock-covered inlet has been incorporated into the rip-rap.
Approximately 900 feet downstream, additional rock rip-rap lines the west bank. This rip-rap extends
about 400 feet and has been in place for a long time; trees are growing up through it. Short sections are
beginning to fail. There is a gravel/cobble dike on top of the bank of an equivalent age. It is possible that
this dike was built with materials dredged from the adjacent stream channel.
Site ERC-21 Stream Crossing – Private Bridge - Rosebud Isle Retreat Subdivision
Priority: None
This bridge provides access to small tracts located between the main East Rosebud Creek channel and a
high-water side channel.
The Rosebud Isle Retreat tracts are located within the 100-year floodplain. There are no permanent
structures although some tracts have RVs parked on them. Some riparian forest has been cleared for
landscaping.
The entrance to a side channel between Sites ERC-20 and ERC-21 is open, allowing seasonal flows to access
the east perimeter of the subdivision. The side channel appears to be used for recreation and a source of
domestic irrigation. During late summer months, the side channel is dry.
Downstream from the bridge, the Selleck-Scott Ditch headgate is located on the west bank. This headgate
was not evaluated.
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Site ERC-22 Bank Stabilization – Rock Rip-Rap
Priority: None
Approximately 500 feet of cobble/boulder rip-rap armor the east bank bend. Some concrete slabs were
incorporated into the rock rip-rap. It appears to have been recently repaired.
Immediately downstream, a series of old rock jetties were placed against the west terrace bank. Their
original purpose may have been to maintain channel alignment towards an old wood headgate (Site ERC23) located downstream on the opposite bank.
Site ERC-23 Irrigation Headgate (Abandoned)
Priority: None
The old wooden headgate is located on the east bank. It hasn’t been used in a long time. The structure
entrance is about 2 feet off the channel bottom indicating channel scouring. This is the last remaining
wood irrigation structure found on East Rosebud Creek.
Site ERC-24 Irrigation Headgate – Selleck-Espeland Ditch
Priority: None
The Selleck-Espeland irrigation headgate sits on the west bank immediately upstream from where East
Rosebud Creek becomes braided. It has a concrete headwall and metal slide gate. The rock diversion is
minimal, but appears to work well.
Site ERC-25 Stream Crossing – Private Bridge & Rock Rip-Rap
Priority: None
Downstream from Site ERC-24, the channel splits. The west channel is lined with rock rip-rap extending
down to the bridge. A house sits on the west bank about 70 feet from the rip-rapped channel. The riparian
forest has been partially cleared to accommodate landscaping. On the lower end of the east channel, rock
rip-rap lines a bend and an old cobble floodplain dike blocks a flood channel. Two bridges cross the split
channels accessing a series of small ponds on the east floodplain. The bridges were not evaluated.
Site ERC-26 Stream Crossing – Private Bridge
Priority: None
The bridge is a railroad car with concrete abutments. The abutment footings show minor scouring.
Upstream from the bridge, short sections of rock rip-rap line both sides of the channel. On the first bend
downstream from the bridge, over 200 feet of cobble blanket a low bank. The rip-rap material may have
been dredged from the adjacent channel.
Site ERC-27 Bank Stabilization – Rock Rip-Rap
Priority: Low
Long segments of rock rip-rap line two high terrace bends on the west bank, downstream from Site ERC-26.
The rip-rap extends half way up the terrace banks.
The first segment of rip-rap is 150 feet away from the Highway 78 ROW. A small pile of metal and wood
debris was dumped on the downstream end of the rip-rap. This debris may enter the stream during future
flood events. The second segment appears to be relatively new with recent beaver activity on the
downstream end.
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Small pile of wood and metal
debris dumped on the bank.

Recommendation: Remove and dispose of all wood and metal debris on the bank.
Site ERC-28 Stream Crossing – Private Bridge
Priority: None
This bridge was not evaluated. Rock rip-rap lines 200 feet of the east bank, upstream from the bridge. The
alignment of the armored bank creates a large eddy/pool. Approximately 600 feet downstream from the
bridge, the west bend is lined with large angular rock and slabs of concrete. A large point bar on the
opposite side of the stream is pushing the current into the west bank. A house was recently built less than
10 feet from the armored bank.
Site ERC-29 Irrigation Headgate
Priority: High
The headgate is incorporated into rock rip-rap and a floodplain dike on the west bank. The headgate
consists of a treated wood headwall and metal slide gate. Woody debris piles up in front of the headgate
limiting the flow into the ditch. This headgate may have infrequent use.
A cross-channel log/rock structure is located 600 feet upstream. It is likely not permanent and requires
annual maintenance or replacement following high water. On the west bank, an uncontrolled, open pipe
diverts water out of the stream. No record of a water right was found for this diversion.

Cross-channel log and rock structure
with an open pipe on the west bank.

Recommendation: If there is a legal right to divert water at this location, this structure should be
totally replaced with a permanent structure that has less impact on the stream. The design would need
to include a headwall, control gate, and possibly a rock diversion. If this is not a permitted structure, it
should be removed.
Site ERC-30 Stream Crossing – Private Bridge & Corrals
Priority: Medium
This bridge has a 50-foot span with steel beam construction. The west abutment is concrete; the footings
are being scoured. The east abutment has steel supports with concrete footings. Long segments of rock
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rip-rap line the upstream bend - east side and the downstream bend - west side. A small set of corrals and
buildings on the downstream west bank are less than 15 feet from the stream.
Recommendation: Even though the corrals are relatively small, there may be manure/nutrients that reach
the stream during intense rainstorms and snowmelt runoff. Unless this corral system has already been
evaluated, the local Natural Resources Conservation Office in Joliet should be contacted to complete an onsite assessment to determine if there are water quality issues and to help develop cost-effective
alternatives to address the problem.
Site ERC-31 Bank Stabilization – Rock Rip-Rap
Priority: None
Approximately 80 feet of rock rip-rap armors the west bank adjacent to farm buildings and pens. A 10 to 30
foot buffer separates the pens and the rip-rapped bank. Minor bank erosion is occurring on the
downstream end of the rip-rap.
Site ERC-32 Stream Crossing – Private Bridges
Priority: High
There are two bridges at this site. The 60-foot bridge spans East Rosebud Creek and a 30-foot bridge
crosses an eastside channel/ditch. The main channel bridge is a railroad car supported on concrete
abutments. Scouring is occurring under the abutment footings. There is 120 feet of rock rip-rap upstream
between the bridge and the side channel/ditch opening.
The smaller bridge has steel beams on concrete supports. The side channel is kept open to maintain flow
to the Tuttle-Luther irrigation headgate located about ½ mile down the side channel, past Tuttle Lane.
Downstream from the two bridges, the main channel is as close as 60 feet from the side channel/ditch.
That distance has not changed appreciably over the last 20 years; however, there is potential for the main
channel to capture the side channel/ditch either from bank erosion on the main channel or head-cutting
from the side channel/ditch during high water events. If the side channel/ditch ever becomes the main
channel, a tremendous amount of damage could occur downstream.

2013 aerial photo shows the narrow
buffer between the main East Rosebud
Creek channel and the side channel.

Recommendation: The narrow buffer between the main channel and side channel/ditch should be
closely monitored. If the buffer becomes less than 30 feet, relocate the side channel/ditch further east
or armor the main channel bank and side channel to prevent further scouring and/or head-cutting.
Site ERC-33 Stream Crossing – County Bridge – Upper Tuttle Lane
Priority: None
The bridge has concrete beams and abutments. To prevent the stream from flanking the bridge, a 6-foot
high dike and rock rip-rap line the upstream west bank. On the opposite bank, a gravel/cobble dike has
been pushed up from the creek channel. Further upstream, a side channel is blocked by another dike.
Large infestations of spotted knapweed cover these dikes.
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Site ERC-34 Bank Stabilization – Rock Rip-Rap
Priority: None
An eroding terrace bank has been shaped and rip-rapped with cobbles and gravel. The armored bank is a
bend about 40 feet from the Highway 78 ROW. The bank armor is partially effective as some minor bank
erosion is occurring. The channel segment downstream from the Tuttle Lane Bridge is braided and
constantly shifting across the floodplain. It is possible that the main channel will eventually shift east,
lessening the pressure on this bank.
Site ERC-35 Irrigation Headgate – Kyle/Ferster/Seeley Ditch
Priority: None
The headgate is located on the west bank with a concrete headwall and metal slide gate. A cross-channel
concrete sill/check structure elevates water at the headgate. Flash boards are used in a 6-foot wide
opening next to the headgate to adjust the water elevation. The cross-channel sill ties into a small concrete
box structure on the east bank. The headgate is protected with rock rip-rap upstream and downstream
from the structure.
Site ERC-36 Bank Stabilization – Rock Rip-Rap & Jetty
Priority: None
This site includes a series of armored bends and dikes intended to keep the stream from jeopardizing the
Lower Tuttle Lane Bridge.
The uppermost bend has a rock jetty that transitions into 250 feet of rock rip-rap. The rip-rap consists of
large boulders, cobbles, and concrete slabs. It is mostly intact; although a short section on the lower end is
beginning to fail. Downstream on the opposite bank, cobble rip-rap lines the bend. A short gravel dike
blocks off a flood channel. Another segment of rip-rap lies along the east bank immediately above the
bridge. It is approximately 500 feet long, consisting of large angular rocks or cobbles with some concrete
slabs and roped-in log revetments.
Site ERC-37 Stream Crossing – County Bridge: Lower Tuttle Lane
Priority: Medium
A steel beam bridge sits on concrete abutments and a mid-channel support. The abutment and center
support footings are severely scoured. The bridge is currently closed to traffic.

The Lower Tuttle Lane Bridge. The
bridge support footings are severely
scoured.

Recommendation: If the bridge is replaced, the design should include a span of at least 80 feet without a
mid-channel support. Currently, the road and bridge approaches act as a cross-valley floodplain dike. The
west road approach should be modified to include flood relief in the form of a large pipe placed through
the road fill. If the bridge is not replaced or repaired, it should be removed from the channel.
Site ERC-38 Bank Stabilization – Rock Rip-Rap & Floodplain Dike
Priority: None
Rock rip-rap and a floodplain dike follow the first bend, west bank, downstream from the bridge. The riprap consists of angular rock and large cobbles.
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An old 75 hp irrigation pump, placed on a buried culvert sump, is located 60 feet from the rip-rapped bank.
Further downstream, rock rip-rap lines the west bank next to several buildings and landscaped grounds.
There is a 100-foot long gravel dike on the lower end of the rip-rap. Additional old gravel dikes continue
downstream.
Site ERC-39 Stream Crossing – Private Bridge & Rock Rip-Rap
Priority: None
A private bridge and associated rock rip-rap were not evaluated. They are located on a 1,600-foot section
of stream not included in the assessment.
Site ERC-40 Floodplain Dike
Priority: None
A cobble dike on the west bank is 250 feet long and 3 - 5 feet high. The cobbles and gravel were likely
dredged from the stream channel. The dike is over 30 years old; young trees are growing through it.
Site ERC-41 Irrigation Headgate – Butcher Creek – Rosebud Ditch
Priority: Medium
The Butcher Creek-Rosebud Ditch headgate is inset in a constructed side channel (180 feet long). The
headgate is tied into a bluff on the east side of the stream. It consists of a concrete headwall with a metal
slide gate. The check structure adjacent to the headgate has a 10-foot wide opening. The water elevation
at the headgate is adjusted with flash boards. The boards are not being removed at the end of the
irrigation season causing silt and floating debris to accumulate in front of the headgate. Overall, the
structure is in fair condition; however, the check structure’s concrete apron is being undermined.

The Butcher Creek-Rosebud Ditch headgate
looking upstream at the constructed side
channel.

Conceptual drawing of the relocation and
alignment of the headgate and rock check.

Recommendation:
Option 1: Relocate a new headgate about 180 feet upstream near the entrance of the constructed side
channel. See the conceptual drawing above. The J-hook rock weir would butt up against the structure and
be aligned in an upstream arc into the channel. This design would allow floating debris to easily pass and
minimize the need to remove sediment and debris in front of the headgate.
Option 2: Enlarge the existing check structure opening to more effectively pass sediment and woody
debris. If too wide for flash boards, the use of concrete blocks would be a viable alternative to lift late
summer low flows. Removing the flash boards or concrete blocks after every irrigation season would
extend the life of the structure.
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Site ERC-42 Active Bank Erosion
Priority: Low
Active bank erosion is occurring on the west bank. Only 45 feet separate the eroding bank from the
Highway 78 ROW. The bank has migrated almost 15 feet over the last 18 years. Trees being undermined
and falling into the channel are accelerating the erosion rate by diverting the current into the bank.
Recommendation: Encourage the MDOT to proactively address the erosion threat to the Highway 78
ROW.
Site ERC-43 Bank Stabilization – Rock Rip-Rap
Priority: None
A long segment of angular rock rip-rap lines the toe of the Butcher Creek – Rosebud Ditch above the
highway bridge (Site ERC-44). The ditch follows the stream 15 to 20 feet above the active channel on the
east bank.
Site ERC-44 Stream Crossing – Highway 78 Bridge
Priority: High
The 155-foot long bridge includes concrete beams, abutments, and two center supports. It was built in
1959. A remnant of the old bridge abutment lies on the west bank about 80 feet upstream from the bridge.
Due to the lack of floodplain and relatively narrow “pinch-point” created by the bridge, the stream channel
above the bridge is wide and depositional. Long segments of rock rip-rap line both banks. The bridge is
scheduled for replacement.
Recommendation: In the design of the new Highway 78 Bridge, the MDOT should be encouraged to
incorporate an adequate span across the channel that requires no more than one center support. Flood
relief through the west highway approach should also be considered.
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Reach ERC4: Site ERC-44 (Lower Highway 78 Bridge) to Site ERC-50 (Floodplain Dike at the
Confluence of West and East Rosebud Creeks)
(East Rosebud Creek – Maps #6 and #7)
Reach Description and Recommendations
Surface Geology: The irrigated valley at most is one mile wide, overlain with alluvial gravel that is 10 to 40
feet thick. The valley is bordered by the Tongue River Member, Fort Union Formation (Paleocene) geologic
formation made up of resistant sandstones interbedded with shale, siltstone, and coal beds. This formation
is characterized as steep uplands over 200 feet above the valley bottom. The hilltops have a veneer of old
alluvial gravel that varies in depth.
Channel Characteristics: The channel gradient gradually increases from 1.3% at the Highway 78 Bridge to
1.5% at the confluence with West Rosebud Creek. Sinuosity remains constant at about 1.2. The channel is
depositional, dynamic, and highly braided with a large amount of woody debris. Other than the lower ½
mile below Ole’s Corner, very little development has occurred within the stream corridor. Subsequently,
very few rip-rapped banks or floodplain dikes can be found along this reach.
Riparian Characteristics: The riparian plant community is dominated by a black cottonwood and aspen
overstory with a thinleaf alder and willow understory. The riparian forest is in good to excellent condition.
The exception is a short segment upstream from the Highway 419 Bridge where channel instability and
bank erosion are occurring largely due to the decline of deep-rooted vegetation from heavy livestock use.
Noxious Weeds:
 Canada thistle and leafy spurge infestations are common along the entire reach.
 Houndstongue, mullein and spotted knapweed plants are less frequent.
 Yellow toadflax and bull thistle are present; however, individual plants and small patches are
intermittent.

Reach ERC4 is a depositional and highly braided
channel with a large amount of wood debris.

Reach Recommendations:
Noxious Weed Control: Encourage landowners to develop a specific weed management plan in cooperation
with the Stillwater County Weed Department.
Site ERC-45 Irrigation Headgate – Eggen-Piper Ditch
Priority: Low
The headgate is 550 feet downstream from the Highway 78 Bridge (Site ERC-44) on a secondary channel on
the east bank. The concrete headwall and metal slide gate are slightly inset into the channel bank which
causes some build-up of floating debris in front of the headgate. A hand-placed cross-channel rock
diversion and plastic tarps have been placed across the secondary channel to divert water towards the
headgate during low flows.
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The Eggen-Piper Ditch headgate
located on a secondary channel.

Recommendation: Relocate the headgate approximately 50 feet further upstream from its current
location. Tie the structure into the terrace bank and orient the headgate to readily by-pass woody debris.
A rock diversion may not be necessary at this new location.
Site ERC-46 Stream Crossing – Private Bridges
Priority: None
The bridges span the main stream channel and a smaller side channel. The main stream channel bridge is
constructed of steel trusses and wood beams supported on abutments that are vertically oriented
concrete-filled pipes with rock rip-rap facing. The side channel bridge is constructed of steel beams
supported on concrete abutments. Local landowners claim that the side channel was once the RosebudAgency Ditch. The bridges are about 15 years old.
Immediately upstream from the main bridge, an old cobble dike along the east bank prevents the main
channel from breaching into the old irrigation ditch. The dike appears to be constructed from material
dredged out of the adjacent channel. Large pieces of metal are embedded in the channel upstream and
downstream from the main bridge.
During late summer months, stream flow in the side channel is reduced to a trickle. Immediately below the
bridge, a diversion was pushed across the side channel diverting water to a constructed pond on the east
floodplain.
Site ERC-47 Irrigation Headgate – Rosebud-Agency Ditch
Priority: High
The Rosebud-Agency headgate is on a secondary channel. The old headgate is made from plate steel with
a wood slide gate. A temporary cobble diversion, built from in-channel materials, extends over 70 feet
upstream from the headgate. The diversion usually needs repair or replacement after high flow events.
The current location of the headgate and ditch is shown on the 1900 Government Land Office survey map
making the irrigation system approximately 120 years old. Local residents say that a Rosebud-Agency Ditch
headgate was once located approximately ¾ mile upstream before the stream breached into the ditch
below Site ERC-46.

71

A temporary cobble diversion, built from inchannel materials, diverts waters towards the
Rosebud-Agency headgate.

Conceptual design showing a reconfigured rock
diversion.

Recommendation: Reconstruct the diversion with a large rock weir using a J-hook orientation (see
conceptual drawing above). The weir (~35 feet) would slightly arc upstream. The diversion would be built
with large footer rocks keyed into the stream bed. One portable pre-cast concrete block could be used to
fill the high water by-pass chute next to the headgate during late summer months when stream flows are
down. The concrete block can be cast in a wide variety of sizes, shapes, and weights to fit the diversion
alignment, stream velocity, and equipment lift capacities. This portable block would be placed after
summer run-off and removed in the fall following the irrigation season. Bedload and floating debris would
easily pass during high water and ice would be less of a problem in the winter. This new design would
require additional operation time to place and remove the blocks each year, but it would significantly
decrease annual maintenance costs, extend the life of the headgate structure, and eliminate the need for
maintenance permits. Implementation of the recommendations would require a detailed engineering
design to determine project feasibility, weir alignment, rock size, estimated costs, etc.
Site ERC-48 Stream Crossing – Highway 419 Bridges
Priority: None
There are two bridges at this site, both built in 1992. The 90-foot long concrete bridge crosses the main
channel. It has two sets of vertical concrete-filled metal pipe supports. The concrete abutment toes are
faced with rock rip-rap. Upstream and downstream from the bridge, the west bank is lined with rock riprap. Rock rip-rap extends nearly 500 feet downstream along the east bank. Old bridge concrete abutments
remain in-place 75 feet downstream from the bridge.
The side channel bridge is a concrete bridge with the same design as the main channel bridge. It is 60 feet
long with two sets of in-channel supports. Old bridge abutments are in-place immediately downstream.
Rock rip-rap lines the upstream east bank for 150 feet and the downstream west bank for 300 feet.
Vorhes Cabin Sites Subdivision: The subdivision runs 800 feet downstream from the bridges on the west
bank and center island. There are 9 small tracts. Most tracts have houses, outbuildings, roads, and
landscaping although riparian clearing is minimal.
Site ERC-49 Butcher Creek Confluence
Priority: High
Butcher Creek enters a side channel of East Rosebud Creek downstream from the Highway 419 Bridge (Site
ERC-49) on the east side. The water entering the side channel is highly turbid. The channel bottom is
covered with silt for several hundred feet downstream from the confluence. Montana DEQ has Butcher
Creek listed as not supporting aquatic life uses due to an excessive bedload and habitat alteration. Butcher
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Creek is used as an irrigation waste water conveyance during the summer. Major alterations in Butcher
Creek flows have caused extensive vertical and lateral channel erosion.

Butcher Creek enters the East Rosebud
Creek side channel. Summer flows are
augmented by irrigation waste water.

Recommendation: The Stillwater Valley Watershed Group could contact the landowners along Butcher
Creek and the water users discharging irrigation waste water into the creek to determine their interest in
participating in a comprehensive stream assessment to identify options for reducing irrigation impacts on
the stream. Butcher Creek is 27 miles long.
Site ERC-50 Floodplain Dike
Priority: None
The 80-foot long gravel dike is located on the east bank near the confluence with West Rosebud Creek, 450
feet upstream from the Niche Bridge. Material used for the dike was likely dredged from the adjacent
stream channel.
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4.4 Rosebud Creek

The Rosebud Creek assessment began at the confluence of West and East Rosebud Creeks, north of Ole’s
Corner. It concludes at the Stillwater River confluence approximately one mile north of Absarokee. There
are 3.8 miles of Rosebud Creek included in the assessment.
The land use along Rosebud Creek is primarily small tract residential development with a limited amount of
agricultural use. Several subdivisions and the Town of Absarokee border Rosebud Creek.
Hydrology: USGS Gage Stations on Rosebud Creek are currently inactive. One station near the Highway
420 Bridge (Site RC-15) on the north side of Absarokee was active from 1910 through 1914. A later gage
station was located at the Niche Bridge (Site RC-1) below the West and East Rosebud Creek confluence.
This gage station collected discharge data from April 1935 to October 1969 and is listed on the USGS Water
Information web site as Rosebud Creek near Absarokee (06204500). The chart below shows the peak flows
recorded during that 34 year period. The top five peak flows were:
o June 22, 1937: 4,850 cfs
o July 8, 1942:

3,870 cfs

o June 3, 1948: 4,180 cfs
o May 29, 1956: 3,820 cfs
o June 15, 1967: 5,790 cfs

The flow record at this USGS gage station was after Mystic Dam was built on upper West Rosebud Creek
(1926). The flood storage capacity of Mystic Lake is reflected in the peak flows recorded at this gage
station. Before Mystic Dam, average annual peak flows on Rosebud Creek were probably higher.
Water Quality: The Montana Department of Environmental Quality (MDEQ) has listed Rosebud Creek as
fully supporting all beneficial uses except for aquatic life. The reason for the “moderate impairment” listing
for aquatic life is based upon a 2004 macroinvertebrate bioassessment. MDEQ acknowledges that further
investigation is warranted.
Fisheries: The Montana Fish Wildlife and Parks (MFWP) MFISH web site lists brown trout, rainbow trout,
mountain sucker, and longnose dace as being common to Rosebud Creek. Mountain whitefish numbers are
abundant.
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Reach RC1: Site RC-1 (Niche Road Bridge) to Site RC-19 (Bank Stabilization – Rock Rip-Rap)
(Rosebud Creek – Maps #1 and #2)
Reach Description and Recommendations
Surface Geology: The Rosebud Creek valley is ½ to ¾ mile wide from the West and East Rosebud Creek
confluence through the Town of Absarokee. The lower 0.9 miles of Rosebud Creek merges with the
Stillwater River valley making it much wider. Both valleys are overlain with alluvial gravel that is 10 to 40
feet thick. The Rosebud Creek valley is bordered by the Tongue River Member, Fort Union Formation (Tftr)
geologic formation that is resistant sandstones interbedded with shale, siltstone, and coal beds. This
formation is characterized as steep uplands rising over 300 feet above the valley bottom. The east ridge is
covered by a veneer of old alluvial gravel deposits (Qat4) up to 20 feet thick. The active stream corridor is
covered by relatively recent alluvial deposits of gravel, sand, and clay.

The major geologic formation bordering the
Rosebud Creek valley is the resistant Fort Union
sandstone (Tftr). There is a thin veneer of
alluvial gravel (Qat4) on the eastern ridge.

Channel Characteristics: This reach begins on a highly braided section of stream at the West Rosebud/East
Rosebud Creek confluence. Between the Niche Bridge and the Town of Absarokee, the channel is
depositional with large gravel point bars. It is braided, but less than historic levels because of the
widespread use of bank armor and floodplain dikes. The channel has an average gradient of 0.8%.
Within the last 50 years, the stream corridor and floodplain have been extensively developed. Many flood
channels have been blocked with dikes to prevent damage to property developed on the historic
floodplain. Over the last hundred years, Rosebud Creek has been constrained to a single channel with
minimal braiding.

The Rosebud Creek channel against the west
valley wall near the Town of Absarokee.
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Riparian Characteristics: The riparian corridor along the upper half of this reach is intact and in good
condition. Between Absarokee and the Stillwater River, several subdivisions and small tracts have cleared
riparian vegetation to accommodate houses and landscaping. Some small pastures bordering the stream
corridor have heavy livestock use. The riparian overstory is dominated by middle-aged black cottonwood
trees and aspen groves with an understory of golden current, thinleaf alder, chokecherry, and willow.
Young black cottonwood trees are commonly found on point bars and the low floodplain.
Noxious Weeds:
 Leafy spurge is abundant along the entire reach.
 Canada thistle, mullein, spotted knapweed, houndstongue, henbane, bull thistle and birdsfoot trefoil
are also present, but in lesser amounts.
Reach Recommendations:
Noxious Weed Control: Encourage small tract landowners and irrigation water users to develop long-term
weed management plans focusing on leafy spurge and spotted knapweed control.
Small Tract Assistance: Develop and implement a small tract outreach and assistance program for small
tract owners, subdivisions, and Absarokee residents to help them better understand how to minimize their
impacts on the river and surrounding lands. Program topics would include noxious weed management,
native riparian vegetation, septic maintenance, suitable building locations, and basic river dynamics.
Woody Debris: Unless woody debris is diverting stream flow towards valuable infrastructure (i.e. bridge,
road, headgate, etc.), the debris should be left in the channel to provide important habitat for aquatic life
and disperse high energy flows.
Site RC-1 Stream Crossing – Niche Road Bridge
Priority: Medium
This 122-foot span bridge was built in 2003. It is constructed of pre-stressed concrete T-beams and
abutments. Rock rip-rap has been placed against the abutment toes to prevent scouring.
Angular rock rip-rap lines both banks upstream from the bridge. The west bank rip-rap extends nearly 700
feet up Rosebud Creek and West Rosebud Creek. Over 200 feet of small cobbles line the east bank
downstream from the bridge. Thin concrete slabs have been placed on top of the bank below the cobble
rip-rap.

Concrete slabs that have been
placed on top of the bank.

Recommendation: Remove the concrete slabs from the stream bank. If the stream migrates further east,
the concrete slabs will be undermined and slough into the active channel. This material is not suitable for
bank protection and may actually accelerate erosion if end up in the channel.
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Site RC-2 Irrigation Headgate – Sylvester-Beasley Ditch
Priority: High
This ditch delivers water to approximately 75 acres of agricultural lands and to several Absarokee residents
for lawn/garden use.
An open ditch on the downstream end of a secondary channel (east side) conveys water to the SylvesterBeasley headgate. The ditch entrance does not have a water control structure. The headgate is located
900 feet down the ditch with an overflow rock ramp that diverts unused water back to the stream. The
secondary channel and ditch entrances are subject to bedload blockage. Periodically, the water users
remove gravel to keep the secondary channel and ditch open for late summer flows.
Relatively new rock rip-rap lines the east bank downstream from the ditch entrance. In addition, 3 - 4 feet
of fill has been placed on the floodplain associated with the rip-rap in preparation for the construction of a
new house. The house will be built on fill between the open ditch and Rosebud Creek. Two small bridges
crossing the ditch provide access to the home site. There is a high risk of the second bridge plugging with
floating debris during a future flood event. If this occurs, the bridge and/or the house could be in jeopardy.
A berm and pond have been built in an old channel on the east floodplain, near the ditch entrance and
across from the home site. The Stillwater County floodplain map shows that the berm and pond may be
vulnerable during a large flood event. A small-diameter pipe was installed through the berm, but does not
have the capacity to pass over-bank flows. The failure of this berm and rapid release of stored water could
have a major impact on the home site, access bridges, and the upper irrigation system. All activity at this
site has taken place within the last five years.

The Sylvester-Beasley irrigation headgate located
off-stream.

A 2015 aerial photo shows the location of the
existing Sylvester – Beasley headgate and the
proposed new headgate and upper water control
gate.

Recommendation: To avoid on-going maintenance of the secondary channel and open ditch, the headgate
should be relocated 250 feet downstream from the existing open ditch entrance. The new headgate and
control gate would be incorporated into the existing rock rip-rap on the lower end of the outside bend.
Approximately 300 feet of new ditch would be required to connect the new headgate to the existing ditch.
A berm and control gate would be placed across the existing ditch entrance to prevent uncontrolled flows
from damaging the ditch and jeopardizing the bridges and new home site. It would provide better flood
protection for buildings located near the current headgate.
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Continue using the existing headgate as a second water control structure. Reinforce 40 feet of the north
ditch bank above the headgate using rock and material excavated from the new ditch. Replace the rock
overflow ramp next to the headgate with 1-2 portable concrete blocks. The blocks would be removed after
the irrigation season to open the upper ditch to early summer and late fall fish spawning. There may be
opportunities to cooperatively work with MFWP on this project.
Site RC-3 Floodplain Dike
Priority: None
An old cobble and concrete slab dike parallels the west bank along a bend. Within the last 18 years, the
stream has advanced over 110 feet towards the dike. What was once a small flood channel next to the dike
is now the western edge of the main channel. The dike is only 15 feet away from the stream bank. If the
stream continues to migrate west, the dike could become compromised. The dike is about 200 feet long
and was probably built to prevent flood waters from reaching farms buildings and pens about 300 feet
away on the adjacent floodplain.
Site RC-4 Bank Stabilization – Rock Rip-Rap
Priority: None
Over 400 feet of rock rip-rap armor the east bank of a secondary channel and up the Sylvester-Beasley
return ditch. The rip-rapped bank is 90 feet away from the Lovers Lane Road. The rip-rap is a mix of
concrete rubble and angular rock.
This site is on a braided section of the stream. Upstream, the main channel is only 60 feet away from
breaching into the secondary channel. It is likely that the secondary channel will eventually become the
main channel.
On the opposite bank, downstream from Site RC-4, a section of old rock rip-rap lines the main channel.
Segments of the rip-rap have been flanked and now lie in the channel. Over the last 18 years, the stream
has been slowly shifting west and may exert additional pressure on the failing rip-rap. If the main channel
breaches into the east secondary channel as described in Site RC-3, this may have the opposite effect by
relieving pressure on the failing rip-rap.
Subreach Description Site RC-5 to RC-10: Miller Cabin Sites and Whitetail Park Subdivisions
The Miller Cabin Sites Subdivision tracts border both sides of the stream between Sites RC-5 and RC-7. The
Whitetail Park Subdivision is further downstream on the west floodplain. Several houses have been built in
close proximity to the active stream channel. On several developed tracts, riparian vegetation has been
partially cleared to accommodate landscaping. The Whitetail Park Subdivision has extensive bank armoring
associated with the development.
Recommendation:
Riparian Management: To maintain an intact and healthy riparian corridor, clearing and mowing of riparian
vegetation should be limited. A riparian buffer should be maintained between the stream channel and
landscaping. For landowners who run livestock in small pastures, managing the riparian area with either
permanent or portable fence may be the only viable option.
Noxious Weed Control: The subdivision is infested with leafy spurge plants and to a lesser degree by
Canada thistle, spotted knapweed, houndstongue, and mullein. Landowners should adopt an aggressive
program to control noxious weeds. The Stillwater County Weed District can help landowners develop a
tract-specific weed management plan.
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Site RC-5 Irrigation Headgate – Town Ditch
Priority: Medium
The Town Ditch headgate is located on the east bank on a highly braided section of stream. The headgate
consists of a concrete headwall and metal slide gate. It is inset off the channel about 20 feet. During high
flows, silt and floating debris collect in front of the headgate. The overflow next to the headgate is plugged
with woody debris.
Miller Cabin Sites Subdivision: Site RC-5 is located on the upstream end of the Miller Cabin Sites
Subdivision. The subdivision has 17 tracts that border both sides of the river for over ½ mile. Tracts range
in size from 1 to 16 acres, most with houses and landscaping. Rock rip-rap has been placed along most of
the subdivision tracts. The rip-rap consists of various sized material that range in age from old to relatively
new.

Town Ditch headgate located offchannel. Silt and floating debris that
collects in front of the headgate needs
to be periodically removed.

Recommendation: The Town Ditch headgate should be reset 20 feet upstream next to the overflow
channel. The overflow channel should be widened to more effectively pass silt and floating debris.
Concrete blocks could be used to check the water during the late summer.
Site RC-6 Irrigation Headgate – Kem-Mulherin Ditch
Priority: High
The Kem-Mulherin headgate includes a concrete headwall and metal slide gate. The headgate is set nearly
100 feet down an open ditch on the east bank. There is no overflow or check structure. Sediment and
floating debris collect in front of the headgate requiring removal after each high water event. The
headgate structure is showing signs of wear. A gravel/cobble wing dike extends 75 feet upstream into
Rosebud Creek from the open ditch entrance. The dike is built from materials pushed up from the
streambed. Under the current system, very little water enters the ditch during low flows.
Immediately upstream from the diversion, the east bank is lined with 380 feet of rock rip-rap. A house,
built on the adjacent floodplain, is 50 feet from the armored bank. Approximately 1,000 feet below Site
RC-6, along a west-side bend, a large dike faced with rock rip-rap buffers the stream from a ditch/side
channel. Within the last 10 years, the riparian forest has been cleared and houses built close to the active
stream channel.
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The cobble diversion for the Kem-Mulherin
Ditch extends 75 feet into Rosebud Creek. The
diversion requires repair or replacement on a
regular basis.

A 2015 aerial photo showing the reorientation
of the diversion using large rocks and the
location of an additional control structure at
the head of the ditch.

Recommendation: Build a new water control headgate at the entrance of the ditch that effectively bypasses sediment and floating debris. A permanent, large rock diversion would replace the temporary
cobble diversion. See the conceptual diagram above. Project implementation will require a detailed
engineering design to determine project feasibility, weir alignment, rock size, estimated costs, etc.
Site RC-7 Bank Stabilization – Rock Rip-Rap
Priority: None
The east bank bend is armored with large rock rip-rap for 170 feet. The rip-rapped bend is 85 feet from
Lovers Lane. A large angular rock weir extends 60 feet into the channel off the rip-rap. It is not clear why
this weir was built unless it was associated with a previous bridge. There was a bridge crossing at this
location until at least the mid-1970s. An old concrete irrigation structure sits on the upper bank, 6-8 feet
above the channel. It is not clear how and when this structure was used. An irrigation ditch is not indicated
at this site in the 1946 Water Resources Survey.
Site RC-8 Bank Stabilization – Rock Rip-Rap & Floodplain Dikes
Priority: None
Between Sites RC-7 and RC-9, both sides of Rosebud Creek, over 85% of the channel is impacted by
floodplain dikes and channel bank armor. Whitetail Park Subdivision has been platted and developed on
the west floodplain. These small tracts are generally associated with rock rip-rap lined banks. On the east
floodplain, there are several old gravel and rock floodplain dikes intended to mitigate flood impacts to
down-valley properties.
Site RC-9 Bank Stabilization – Rock Rip-Rap & Floodplain Dike
Priority: Low
A long bend on the east bank is lined with over 800 feet of rock rip-rap. The rip-rap includes large angular
rock with an additional 50 feet of gravel on the lower end. Most of the rip-rap is associated with a
floodplain dike that is 1 - 7 feet high. The intended purpose of this dike is flood protection.
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Rock rip-rap and floodplain dike that
block a historic flood channel,
protecting down-valley property.

Recommendation: In collaboration with property owners and the Stillwater Floodplain Administrator, the
Stillwater Valley Watershed Council should sponsor a hydraulic floodplain investigation to determine if
there are opportunities to strategically relocate dikes allowing more floodwater access to the historic
floodplain while still protecting down-valley development. Restoring the historic floodplain will disperse
high energy flows and provide a more functional stream corridor.
Site RC-10 Stream Crossing – Private Bridge
Priority: Medium
The 80-foot bridge is located on the downstream leg of a 90° bend. The bridge is about 35 years old and
was built to access a rock quarry on the west bluff. The bridge, constructed from two railroad cars, has an
in-channel center support constructed from a steel tank filled with rock. The center support is currently
leaning. The east abutment consists of several filled vertical barrels. There is no west abutment as the
bridge rests on rock rubble. Much of the quarry rock was used for the rip-rap described in previous site
descriptions. Over 800 feet of rock rip-rap line the east bank downstream from the bridge.

The center support is leaning making
the bridge unsafe for vehicle use.

Recommendation: The rock quarry on the west bluff has not been mined recently. If the quarry is
reopened, access could be gained from an existing road entering from the north. This bridge is in disrepair
and, if no longer needed, should be removed. The elevated approach on the east bank should be graded
down to floodplain elevation.
Site RC-11 Dump Site
Priority: Low
A small dump site on the floodplain parallels the east channel bank for about 200 feet. It is about 50 feet
from the active channel. The dump includes car bodies, tin cans, tires, tree limbs, and sheet metal.
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Tree limbs and metal debris
scattered along the upper bank.

Recommendation: Remove the tires, car bodies, and other metal debris off the active floodplain. Much of
this material could be recycled to help defray project costs.
Site RC-12 Bank Stabilization – Rock Rip-Rap & Floodplain Dike
Priority: None
Rock rip-rap and a low dike follow nearly 1,000 feet of the east bank. It ends at Hawkins Park in the Town
of Absarokee. The water intake for Absarokee and a Parshall flume for the Kem-Mulherin Ditch are located
in the Park. Upstream from the Park, the riparian forest is heavily used by livestock.
Site RC-13 Concrete Structure – Power Plant
Priority: None
A concrete structure located on the west bluff was an electrical power generation plant in the early 20th
century. It is not known what the power was used for, but most likely for a mill and/or residential use in
the Town of Absarokee.
Site RC-14 Irrigation Headgate (Abandoned)
Priority: None
An old headgate located on the west bank is dated May 1968. It is a concrete structure with a metal slide
gate that is currently not used. The headgate and 60-foot feeder ditch are both silted in. Over 600 feet of
rock rip-rap line the old irrigation ditch bank from the headgate down to the Highway 420 Bridge (Site RC15).
The irrigation system is depicted in the 1946 Water Resources Survey. It served a small number of irrigated
acres between Highway 420 and the Stillwater River. Most of the irrigated lands have since been
subdivided (Circle T Subdivision) into small tracts.
Subreach Description Site RC-15 to RC-19: Yerger 1st Addition and Circle T Subdivisions
The Yerger 1st Addition Subdivision extends for about 800 feet along the east terrace immediately
downstream from the Highway 420 Bridge (Site RC-15). There are 8 tracts, less than 1 acre in size. All
tracts have been developed and landscaped. The Circle T Subdivision is a large subdivision on the west side
of the stream. There are 14 tracts (2-4 acres each) that border Rosebud Creek for nearly ¾ mile (between
Site RC-16 and Site RC-19). On several tracts, the riparian vegetation has been partially cleared to
accommodate landscaping. There are no livestock. Bank armoring is limited.
Recommendation:
Riparian Management: To maintain an intact and healthy riparian corridor, clearing and mowing of riparian
vegetation should be limited. Reestablish and maintain a native shrub and tree buffer along the channel for
increased stability.
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Noxious Weed Control: The two subdivisions are infested with leafy spurge and to a lesser extent by
Canada thistle, spotted knapweed, houndstongue, and mullein. Landowners should adopt an aggressive
program to control noxious weeds. The Stillwater County Weed District can help landowners develop a
tract-specific weed management plan.
Site RC-15 Stream Crossing – Highway 420 Bridge
Priority: None
The bridge is a 118-foot concrete multi-beam structure supported on concrete abutments. Large boulders
have been placed at the toe of the abutment to prevent scouring.
Nearly 2,000 feet of rock rip-rap line the upstream, east bank (main channel and side channel) between
Hawkins Park and the Highway 420 Bridge. Downstream, rock rip-rap has been placed along the terrace
bank for 600 feet. Return flow from the Mendenhall Ditch enters Rosebud Creek between the bridge and a
house. Further downstream on the next bend, over 700 feet of rock rip-rap armor the west channel bank in
proximity to a house and small livestock facility.
Site RC-16 Bank Stabilization – Rock Rip-Rap & Flow Deflectors
Priority: None
This reach has several short segments of rock rip-rap, concrete rip-rap, flow deflectors, and floodplain dikes
that run along the east channel bank.
Site RC-17 Absarokee Sewer District – Sewage Wastewater Treatment
Priority: High
Absarokee’s 3-cell lagoon system is located on the east floodplain. The lagoons are covered with algae in
the late summer and actively discharge into a mixing zone before entering Rosebud Creek. The Absarokee
Sewer District had a 5-year permit that expired in January 2015. A new permit is currently under review by
the MDEQ. Stillwater County and the Sewer District are working with a private engineering firm to develop
alternatives that address compliance issues. Most residents on the east side of Rosebud Creek are
connected to the system. The Circle T Subdivision and other properties located west of Rosebud Creek are
on individual septic systems.
Rock rip-rap (250 feet) lines the northeast bank across the river along the Circle T Subdivision. Most houses
in the subdivision are at least 150 feet from the active channel.

Absarokee sewage lagoons
covered with algae during
late summer months.

Recommendation: The Stillwater Valley Watershed Council should provide support to the Absarokee
Sewage District and Stillwater County in seeking financial assistance to help implement the selected
alternative to bring Absarokee’s wastewater treatment system into compliance.
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Site RC-18 Bank Stabilization – Rock Rip-Rap & Floodplain Dike
Priority: None
Rock rip-rap and a floodplain dike border the east channel bank for over 600 feet. The dike is 1-4 feet high,
constructed from large angular rocks on the upper end and round cobbles on the lower end. These
features appear to be old; the original intent is not clear unless they were to prevent flood waters from
accessing adjacent agricultural lands.
Site RC-19 Bank Stabilization & Stillwater River Confluence
Priority: None
600 feet of angular rock rip-rap lines the east bank down to the Stillwater River confluence.

84

5. General Recommendations
1. Bank Stabilization: Eroding channel banks are a natural function of streams and don’t always need to
be “repaired”. In fact, bank armor that locks the channel in place will often restrict riparian forest
regeneration, trigger channel downcutting, degrade fish habitat, and intensify downstream flood
damage. Since the late 1800s, an increasing amount of infrastructure and agricultural land has been
developed on the floodplain. These developments often become vulnerable to stream meanders,
forcing landowners to decide if bank protection is worth the investment and risk.
o Rock rip-rap: If bank stabilization is unavoidable, carefully-placed angular rock rip-rap on a 2:1
sloped bank is usually the best option. Sheer stress on channel bends is often too high for other
types of bank stabilization to withstand. Weed-free, rip-rap material should always be brought in
from outside sources. Gravel and cobbles should never be dredged out of the channel.
o Flow deflectors: Flow deflectors generally do not work. Unless incorporated into rock rip-rap, they
usually create more bank instability than they prevent. They may also transfer the problem to the
opposite or downstream bank.
o Bioengineering (root wads, willow lifts, sod mats, etc.): This technique has been used very little in
the Rosebud Creek drainage. Bioengineered bank stabilization may be a viable alternative to hard
armor where high-value infrastructure is not being threatened.
2. Noxious Weed Control: The Stillwater Valley Watershed Group and the Stillwater Weed District are
doing a commendable job working with landowners. Outreach efforts to landowners should continue
and perhaps be expanded. Landowners, regardless of property size, should be encouraged to develop a
noxious weed management plan.
3. Riparian Forest Management: A riparian forest with a diversity of native shrubs and trees is crucial for
long-term stability of the stream. Livestock use of the riparian forest can have adverse impacts if not
properly managed, especially if the same pasture is used every summer, all summer long. A riparian
grazing management plan should be developed that meets the landowners objectives and maintains
the health and sustainability of the riparian plant community. Implementing an effective riparian
grazing plan may require off-stream water developments, cross fencing, and a rest-rotation grazing
schedule that is compatible with the overall grazing program for the property.
4. Small Tracts: Several subdivisions have small tracts that vary in size from less than 1 to 20 acres. Some
tract owners have cleared the riparian forest and built houses near the stream’s edge. These
developments often include bank stabilization (rock rip-rap, jetties, dikes, etc), in-stream pumps for
landscape watering, septic systems, riparian clearing, and noxious weed infestations. Individual small
tract impacts to streams may be minimal, but cumulatively they pose a growing threat to the long-term
health of the Rosebud Creek drainage.
Develop and implement an outreach and assistance program to help small tract landowners better
understand their impacts on the stream. This program, sponsored by the SVWC, would offer on-site
visits by a qualified technician to discuss noxious weed management, water rights, septic maintenance,
suitable building locations, native riparian vegetation, and basic river dynamics.
5. Irrigation Structures: Multiple irrigation headgate/diversion evaluations are outlined in this
assessment. Several headgates include temporary diversions that project out into the stream off the
headgate. It becomes necessary to use heavy equipment to repair or replace diversions after high
water events. Continually reconstructing these temporary structures is expensive and severely impacts
the long-term physical and biological integrity of the stream.
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The headgates and overflow/check structures evaluated during this assessment vary in age and
condition. Many check structures are poorly aligned with the stream and have openings too narrow to
effectively pass sediment and floating debris.
Each diversion and headgate design is based upon structure alignment, stream pattern, water rights,
and ditch capacity. Conceptual recommendations are outlined in the site descriptions. A general
recommendation is replacing temporary wing diversions with a more permanent means of diverting
and checking the water, often with large immovable rocks and/or portable blocks. Many check
structures need to be reconstructed with a larger opening to more effectively pass sediment and
floating debris. Some headgates/diversions identified in the assessment should be totally replaced and
relocated to reduce operational/maintenance requirements and become more compatible with the
stream.
Each irrigation gravity system should have a measuring device (i.e. Parshall flume) installed in a stable
section of ditch, close to the headgate, to manage the amount of water diverted from the stream.
A comprehensive assessment of the older and larger irrigation systems should be completed for
infrastructure condition and functionality (i.e. headgate, conveyance canals, siphons, ditch turnouts,
etc.). Ditch flows should be measured throughout the irrigation system to determine water conveyance
efficiency and to identify high loss sections that may need treatment.
6. Bridges: Some bridges have spans that are too short to effectively pass high flows or floating debris.
Several have been constructed with readily available materials rather than using a proper design.
When a major repair or replacement becomes necessary, the new bridge design should assure a proper
span with abutments that do not encroach into the channel.
Additionally, bridges should be installed on a straight, stable section of stream, never on a bend. This
placement lowers maintenance costs, increases bridge longevity, and minimizes the need for upstream
and/or downstream bank armoring.
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Appendix A: Fishtail Creek - Recommended Restoration Priority
Recommended
Restoration
Priority

Site

Bank

Latitude

Longitude

Site Description

FC-1

-

45.38280

-109.68185

Stream Crossing - Private Bridge

None

FC-2

-

45.38453

-109.68055

Stream Crossing - Private Bridge

Low

FC-3

R

45.38641

-109.67958

Irrigation Headgate

None

FC-4

-

45.38906

-109.67865

Stream Crossing – County Crossing
(Fiddler Creek Road)

High

FC-5

-

45.39617

-109.67214

Pipeline

None

FC-6

L

45.39738

-109.67101

Irrigation Headgate

None

FC-7

L

45.39907

-109.66914

Open Irrigation Ditch

FC-8

-

45.40314

-109.66448

Stream Crossing - Private Bridge

Low

FC-9

-

45.40570

-109.66349

Stream Crossing - Private Bridge

None

FC-10

R

45.40667

-109.66332

Irrigation Headgate

Low

FC-11

-

45.41002

-109.66226

Stream Crossing - Private Bridge

None

FC-12

N

45.41051

-109.66162

Bank Stabilization - Rip-Rap

FC-13

-

45.41129

-109.65912

Stream Crossing - Private Bridge

None

FC-14

R

45.41193

-109.65780

Bank Stabilization - Rock Rip-Rap

Low

FC-15

L

45.41297

-109.65719

Bank Stabilization - Rock Rip-Rap/Dike

FC-16

-

45.41522

-109.65387

Stream Crossing - Private Bridge

FC-17

L

45.41729

-109.65056

Irrigation Headgate

FC-18

-

45.41673

-109.64817

Stream Crossing - Private Bridge

None

FC-19

L

45.42066

-109.63613

Bank Stabilization - Rock Rip-Rap

None
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Medium

Medium

Medium
None
Medium

Appendix A: Fishtail Creek - Recommended Restoration Priority
Recommended
Restoration
Priority

Site

Bank

Latitude

Longitude

Site Description

FC-20

-

45.42013

-109.63365

Stream Crossing - Private Bridge

FC-21

L

45.41960

-109.63049

Irrigation Headgate

FC-22

-

45.42124

-109.62669

Stream Crossing- Bridge

None

FC-23

L

45.42159

-109.62477

Bank Stabilization - Rock Rip-Rap

None

FC-24

L

45.42157

-109.62133

Solid Waste

Medium

FC-24A

R

45.42203

-109.61769

Irrigation Headgate

Medium

FC-25

-

45.42328

-109.61141

Stream Crossing - Private Bridge

None

FC-26

R

45.42334

-109.60995

Off-Stream Ponds Headgate

None

FC-27

L

45.42468

-109.60588

Bank Stabilization - Rock Rip-Rap

None

FC-28

R

45.42503

-109.60413

Portable Irrigation Pump

None

FC-29

-

45.42515

-109.60204

Stream Crossing - Private Bridge

None

FC-30

L

45.42681

-109.60027

Irrigation Headgate

Low

FC-31

R

45.42677

-109.59273

Irrigation Headgate & Floodplain Dike

FC-32

-

45.42850

-109.58730

Stream Crossing - Private Bridge

FC-33

R

45.42899

-109.58711

Bank Stabilization - Rock Rip-Rap & Car Bodies

FC-34

L

45.42924

-109.58667

Irrigation Headgate

None

FC-35

L

45.42974

-109.57986

Irrigation Headgate – Yates Ditch

High

FC-36

R&L

45.43140

-109.56969

Bank Stabilization - Rock Rip-Rap

High

FC-37

-

45.43259

-109.56691

Stream Crossing - Private Bridge

None

FC-38

R&L

45.43248

-109.56260

Bank Stabilization - Rock Rip-Rap

None
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Low
Medium

Medium
None
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Appendix A: Fishtail Creek - Recommended Restoration Priority
Recommended
Restoration
Priority

Site

Bank

Latitude

Longitude

Site Description

FC-39

L

45.43252

-109.56137

Irrigation Structure - West Rosebud Ditch

High

FC-40

R&L

45.43476

-109.55692

Old Irrigation Structure

None

FC-41

L

45.43613

-109.55476

Bank Stabilization - Rock Rip-Rap

None

FC-42

R

45.43674

-109.55327

Fish Pond Headgate

None

FC-43

-

45.43899

-109.54981

Stream Crossing – Public Bridge – Highway 419

None

FC-44

R&L

45.44456

-109.54328

Bank Stabilization - Rock Rip-Rap

None

FC-45

-

45.44614

-109.54267

Stream Crossing - Private Bridge

Low

FC-46

R

45.44724

-109.53990

Bank Stabilization - Rock Rip-Rap/Dike

None

FC-47

-

45.44880

-109.53654

Stream Crossing - Private Bridge

Low

FC-48

R&L

45.44865

-109.53521

Bank Stabilization - Rock Rip-Rap

None

FC-49

-

45.44976

-109.52863

Stream Crossing - Private Bridge

None

FC-50

L

45.45375

-109.52004

Bank Stabilization - Rock Rip-Rap

None

FC-51

-

45.45694

-109.51744

Stream Crossing – Grove Creek Road Bridge

None

FC-52

-

45.45785

-109.51422

Stream Crossing - Private Bridge

None

FC-53

L

45.45805

-109.51321

Fish Pond Headgate

Low

FC-54

-

45.45955

-109.50996

Stream Crossing - Private Bridge

None
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Appendix A: West Rosebud Creek - Recommended Restoration Priority
Recommended
Restoration
Priority

Site

Bank

Latitude

Longitude

Site Description

WRC-1

-

45.28862

-109.62406

Stream Crossing - Private Bridge

None

WRC-2

R

45.33904

-109.60280

Irrigation Headgate – Oakley/Parker Ditch

High

WRC-3

-

45.34316

-109.60152

Stream Crossing – Allen Grade Bridge

None

WRC-4

L

45.35973

-109.59736

Irrigation Headgate – Miller Ditch (Abandoned)

None

WRC-5

L

45.36063

-109.59811

Irrigation Headgate (Abandoned)

None

WRC-6

L

45.36817

- 109.59583

Floodplain Dike

None

WRC-7

R

45.36934

-109.59364

Irrigation Headgate – Phillips Ditch

Low

WRC-8

R

45.37277

-109.59167

Irrigation Headgate

WRC-9

R

45.37908

-109.58942

Floodplain Dike

None

WRC-10

R

45.38055

-109.58894

Floodplain Dike

None

WRC-11

R

45.38257

-109.58849

Irrigation Headgate

High

WRC-12

-

45.38750

-109.58764

Stream Crossing – West Rosebud Creek Bridge

None

WRC-13

L

45.38955

-109.58530

Irrigation Headgate

None

WRC-14

L

45.39137

-109.58183

Open Side Channel - Irrigation

None

WRC-15

L

45.39233

-109.57771

Irrigation Headgate

High

WRC-16

-

45.39151

-109.57842

Stream Crossing - Private Bridge

Low

WRC-17

-

45.39163

-109.57182

Stream Crossing – Private Bridge

None

WRC-18

R

45.39313

-109.56757

Bank Stabilization - Cobble Dike

None

WRC-19

-

45.39349

-109.56531

Stream Crossing – Sleepy Hollow Road Bridge

None
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Appendix A: West Rosebud Creek - Recommended Restoration Priority
Recommended
Restoration
Priority

Site

Bank

Latitude

Longitude

WRC-20

L

45.39387

-109.56370

Site Description
Irrigation Headgate – Spray - Garwin and
Cushing Ditches

WRC-21

L

45.39380

-109.56052

Bank Stabilization - Rock Rip-Rap

None

WRC-22

-

45.39402

-109.54706

Stream Crossing – Private Bridge

None

WRC-23

L

45.39678

-109.54295

Bank Stabilization - Rock Rip-Rap

None

WRC-24

-

45.39816

-109.53858

Stream Crossing – Ingersoll Creek Road Bridge

None

WRC-25

L

45.40037

-109.53352

Open Side Channel – Hogan Ditch

None

WRC-26

L

45.40499

-109.52845

Irrigation Headgate – Hogan Ditch

Low

WRC-27

-

45.40688

-109.52590

Stream Crossing – Private Bridge/Corrals

Low

WRC-28

R

45.40828

-109.52250

Irrigation Headgate

None

WRC-29

-

45.41117

-109.52254

Stream Crossing – Private Bridge

Medium

WRC-30

-

45.41875

-109.51706

Stream Crossing – Private Bridge

Low

WRC-31

L

45.42007

-109.51839

Irrigation Headgate – Nels/Thomas Ditch

None

WRC-32

-

45.42130

-109.51730

Stream Crossing – Private Bridge

None

WRC-33

R

45.42221

-109.51565

Bank Stabilization - Rock Rip-Rap

None

WRC-34

-

45.42621

-109.51348

Stream Crossing – Private Bridge

Medium

WRC-35

-

45.42968

-109.51234

Stream Crossing – Private Bridge

None

WRC-36

-

45.43204

-109.51218

Stream Crossing – Private Bridge

None

WRC-37

L

45.43278

-109.51184

Irrigation Headgate – Dempster Ditch

None

WRC-38

L

45.44186

-109.50732

Bank Stabilization – Cabled Logs/Trees

Low
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Appendix A: West Rosebud Creek - Recommended Restoration Priority

Site Description

Recommended
Restoration
Priority

Site

Bank

Latitude

Longitude

WRC-39

R

45.44709

-109.50556

Headgate – Side Channel

None

WRC-40

R

45.44813

-109.50543

Irrigation Headgate – Woodard Ditch

None

WRC-41

R

45.44896

-109.50594

Bank Stabilization – Rosebud Isle
Fishing Access Site

High

WRC-42

-

45.45337

-109.50753

Stream Crossing – Highway 419 Bridge

None

WRC-43

L

45.45455

-109.50611

Bank Stabilization - Rock Rip-Rap

None

WRC-44

L

45.45577

-109.50581

Bank Stabilization - Rock Rip-Rap

None

WRC-45

R

45.45843

-109.50346

Irrigation Headgate

None

WRC-46

L

45.46062

-109.50588

Bank Stabilization - Rock Rip-Rap

None

WRC-47

-

45.46668

-109.49144

Stream Crossing – Private Bridge

None

WRC-48

L

45.46926

-109.48176

Irrigation Headgate – Ross-Flanagan Ditch

WRC-49

R&L

45.47078

-109.47652

Floodplain Dikes

None

WRC-50

-

45.47326

-109.47396

Stream Crossing – Private Bridge &
Breached Pond

High

WRC-51

-

45.47812

-109.46571

Stream Crossing – Private Bridge

WRC-52

L

45.47890

-109.46469

Open Irrigation Ditch
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Appendix A: East Rosebud Creek - Recommended Restoration Priority

Site Description

Recommended
Restoration
Priority

Site

Bank

Latitude

Longitude

ERC-1

R

45.25380

-109.57343

Bank Stabilization - Rock Rip-Rap

None

ERC-2

R

45.25543

-109.57240

Bank Stabilization - Rock Rip-Rap

None

ERC-3

-

45.27114

-109.56308

Stream Crossing – Private Bridge

None

ERC-4

L

45.29182

-109.54347

Gravel Pile

None

ERC-5

L

45.30461

-109.53046

Bank Stabilization - Rock Rip-Rap

None

ERC-6

-

45.30813

-109.52539

Stream Crossing – East Rosebud Road Bridge

None

ERC-7

R

45.31231

-109.52162

Irrigation Headgate – Red Lodge-Rosebud
Irrigation District

Low

ERC-8

L

45.31607

-109.51996

Irrigation Headgate – Antelope Basin Ditch

Medium

ERC-9

L

45.32131

-109.51473

Irrigation Headgate – John George Ditch

None

ERC-10

L

45.32307

-109.51221

Irrigation Headgate (Abandoned)

None

ERC-11

-

45.32350

-109.50941

Stream Crossing – Private Bridge

None

ERC-12

R

45.32959

-109.50245

Irrigation Headgate – George-Dana Ditch

Low

ERC-13

L

45.33253

-109.50208

Small Corral/Barn/Farmyard

None

ERC-14

L

45.33492

-109.50211

Irrigation Headgate

None

ERC-15

-

45.34364

-109.49984

Stream Crossing – Private Bridge
(Pioneer Pottery)

None

ERC-16

L

45.34609

-109.49768

Irrigation Headgate

None

ERC-17

R

45.34644

-109.49636

Headgate

None

ERC-18

-

45.34947

-109.49588

Stream Crossing – East Rosebud Road (Roscoe)

None

ERC-19

-

45.35082

-109.49580

Stream Crossing – Highway 78 Bridge
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Appendix A: East Rosebud Creek - Recommended Restoration Priority
Recommended
Restoration
Priority

Site

Bank

Latitude

Longitude

ERC-20

L

45.35227

-109.49432

Site Description
Bank Stabilization - Rock Rip-Rap &
Floodplain Dikes

ERC-21

-

45.35726

-109.49216

Stream Crossing – Private Bridge –
Rosebud Isle Retreat Subdivision

None

ERC-22

R

45.35955

-109.48859

Bank Stabilization - Rock Rip-Rap

None

ERC-23

R

45.36219

-109.48708

Irrigation Headgate - Abandoned

None

ERC-24

L

45.36315

-109.48660

Irrigation Headgate – Selleck-Espeland Ditch

None

ERC-25

-

45.36377

-109.48157

Stream Crossing – Private Bridge &
Rock Rip-Rap

None

ERC-26

-

45.36851

-109.48222

Stream Crossing – Private Bridge

None

ERC-27

L

45.36998

-109.47961

Bank Stabilization – Rock Rip-Rap

Low

ERC-28

-

45.37295

-109.47761

Stream Crossing – Private Bridge

None

ERC-29

L

45.37806

-109.47714

Irrigation Headgate

High

ERC-30

-

45.37930

-109.47616

Stream Crossing – Private Bridge & Corrals

ERC-31

L

45.38438

-109.47535

Bank Stabilization - Rock Rip-Rap

None

ERC-32

-

45.39016

-109.47982

Stream Crossing – Private Bridges

High

ERC-33

-

45.39487

-109.48133

Stream Crossing – County Bridge –
Upper Tuttle Lane

None

ERC-34

L

45.39790

-109.48373

Bank Stabilization - Rock Rip-Rap

None

ERC-35

L

45.0690

-109.48119

Irrigation Headgate – Kyle/Ferster/Seeley Ditch

None

ERC-36

R

45.41068

-109.47612

Bank Stabilization - Rock Rip-Rap & Jetty

None

ERC-37

-

45.41221

-109.47234

Stream Crossing – Lower Tuttle Lane Bridge

ERC-38

-

45.41316

-109.47246

Bank Stabilization – Rock Rip-Rap &
Floodplain Dike
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None

Medium

Medium

None

Appendix A: East Rosebud Creek - Recommended Restoration Priority
Recommended
Restoration
Priority

Site

Bank

Latitude

Longitude

ERC-39

L

45.41334

-109.47234

Site Description
Stream Crossing – Private Bridge &
Rock Rip-Rap

ERC-40

L

45.42601

-109.46770

Floodplain Dike

ERC-41

R

45.43170

-109.46913

Irrigation Headgate – Butcher CreekRosebud Ditch

ERC-42

L

45.43387

-109.46780

Active Bank Erosion

Low

ERC-43

R

45.43388

-109.46784

Bank Stabilization – Rock Rip-Rap

None

ERC-44

-

45.43533

-109.46728

Stream Crossing – Highway 78 Bridge

High

ERC-45

R

45.43679

-109.46716

Irrigation Headgate – Eggen -Piper Ditch

Low

ERC-46

-

45.45696

-109.45341

Stream Crossing – Private Bridges

None

ERC-47

R

45.46110

-109.44990

Irrigation Headgate – Rosebud-Agency Ditch

High

ERC-48

-

45.48047

-109.45435

Stream Crossing – Highway 419 Bridges

None

ERC-49

R

45.48309

-109.45390

Butcher Creek Confluence

High

ERC-50

L

45.48518

-109.45652

Floodplain Dike

None
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None
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Medium

Appendix A: Rosebud Creek - Recommended Restoration Priority

Site Description

Recommended
Restoration
Priority

Site

Bank

Latitude

Longitude

RC-1

-

45.48649

-109.45631

Stream Crossing – Niche Bridge

RC-2

R

45.48912

-109.45493

Irrigation Headgate – Sylvester-Beasley Ditch

High

RC-3

L

45.49106

-109.45596

Floodplain Dike

None

RC-4

R

45.49243

-109.45443

Bank Stabilization - Rock Rip-Rap

None

RC-5

R

45.49408

-109.45490

Irrigation Headgate – Town Ditch

Medium

RC-6

R

45.49802

-109.45495

Irrigation Headgate – Kem-Mulherin Ditch

High

RC-7

R

45.50204

-109.45475

Bank Stabilization – Rock Rip-Rap

None

RC-8

R

45.50355

-109.45505

Bank Stabilization – Rock Rip-Rap &
Floodplain Dikes

None

RC-9

R

45.50962

-109.45508

Bank Stabilization - Rock Rip-Rap &
Floodplain Dike

Low

RC-10

-

45.51155

-109.45679

Stream Crossing – Private Bridge

RC-11

R

45.51546

-109.45250

Dump Site

Low

RC-12

R

45.51712

-109.45103

Bank Stabilization – Rock Rip-Rap &
Floodplain Dike

None

RC-13

L

45.52140

-109.44870

Concrete Structure – Power Plant

None

RC-14

L

45.52185

-109.44815

Irrigation Headgate (Abandoned)

None

RC-15

-

45.52383

-109.44749

Stream Crossing – Highway 420 Bridge

None

RC-16

R

45.52792

-109.44488

Bank Stabilization - Rock Rip-Rap &
Flow Deflectors

None

RC-17

R

45.53031

-109.44135

Absarokee Sewer Ditch – Stillwater
Wastewater Treatment

High

RC-18

R

45.53167

-109.43984

Bank Stabilization – Rock Rip-Rap &
Floodplain Dike

None
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Appendix A: Rosebud Creek - Recommended Restoration Priority

Site

Bank

Latitude

Longitude

Site Description

Recommended
Restoration
Priority

RC-19

R

45.53373

-109.43775

Bank Stabilization & Stillwater River Confluence

None
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