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1. Introduction

The StillwateNalley Watershed Coun¢bVVO) officially formed in 2010. The Counciaigolunteer
group of residentsworking together toenhance the quality of their rural Montana lifestyle by
protecting, restoring and conserving thailbundart natural resources througgood stewardship and
community involvement fothis andfuture generations.

They are committed teéhe following missin:
The Stillwater Valley Watershed Coumgil provide an open fam in which all interested
parties maywork in a collaborative effort tgustain our rural quality of life and pgext and
enhance our natural sourcesWe seek to understand all points of view, come to a common
goal and work for practical solution8Ve are committedo research and educating oualley
residents and the public about ouratershed and the steps we can take to preserve and
maintain the integrity of the rivethe land and the beauty of oualley. We will endeavor to
bring together public, private angovernment resources, funding, and grants to achieve our
goals.

1.1 Purpose of theAssessment
As part of theimission the SVWC has completeccomprehensive stream corrid@ssessments on
the upper Stillwater RiverRosebud Creek drainagand other tributaries beginning in 2013. his
report continues that effort by summarizing assessment resulthefotver 14 miles of thé&tillwater
River beginning atthe Johnson Bridgand ending atthe Stillwater Riverconfluence with the
Yellowstone Rivelheprimary objectives for thassessmentvereto:

o Compile and summarize akistingresource data and information thatomplement and
direct the field assessment.

o Collect and summarize resource information with special attention given to irrigation
infrastructure, ripariarforest condition and noxious weed infestations.

o Provideconceptualrecommendations and prioritizati@of resioration opportunities The
recommendationswill serve aghe foundationfor future analygs and cost estimatefor
selected restoratiorprojects.

1.2 Acknowledgements
The members othe Stillwater Valley Watershed Counefe commended for their time and
dedicationin providing leadership and @iction for thisassessment.The people listed belowere
especially helpfuin completing the field work. More sdheir hospitality and friendship madi a
pleasure to worlon this project

0o RaynondLien
Sandra Peck
TimThompson
Butch Behrent
Lindsey Clark, SVWC Coordinator
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2. Background Information
2.1 Stillwater River
The Stillwater River was named BuffdlampsOverTheBank River by the Crow, probably because
one of the best buffalo jumps in the Crow area was in the Stillwater Canyon near Nye. Other accounts
2F GKS 2NAIAY 27F (CG/ainN®IAE N2 aNJ Y Y S SIRNEI KNS &id f £ &
0dzR NA FSNE 2iythewstdspJom Bozemmrnynancedit Stillwater River because there was
a quiet, sandy ford across the river near where it leaves the mountakm®ther story claims the
river was namedy the Indians after they went out to find its source. When they returned, another
party asked if thg found its sourcé Y R G KS LYRAlFYya FyagSNBRYI ab2z &
river was called the Stillwatee K2 Q& G2 NBI f { der Riveréamk Bydgts narileS { G A f € 4|
2.2 General Watershed Description
The Stillwater River Watershed comprises approximately 684,000 acres. TV originates in the
AbsarokaBeartooth Wilderness in southern Park County near the state line with Wyoming and the
boundary of Yellowstone National Park. It flom@rtheastfor 70 miles,between the Absarokee
Range to the west and the Beartooth Mountains to the east, thrabhghCuster National Forest, past
Nye and Absaroke@ndjoinsthe Yellowstone River just west @blumbus.

Stillwater River Watershed A

Columbus

Cooke City
*




This assessment focusen the lower Stillwater Rivermainstem from the Johnson Bridge to the
Yellowstone RiverThe stream corridor idargelyin private ownershipinterspersedwith parcds of

State and~ederalands.

Land use inle lower Stillwater Rivewralleyis predominatelyrrigated hay and pasture that supports
livestock productionThere arealsoseverakmall tract subdivisionscattered along the river corridor.

2.3 Hydrology

Alimited amount of stream flow dat& availabldor the lower Stillwater River.There isone active
USGS Gage Station on the Stillwater Ravéne Riverside Inn Bridge (Site LIS The gage station

is designated{ G Af f ¢ G SNJ wA@BSNI ySINJI!oal NB{1SS

USGS Gage Statio§tillwater River near Absarokee (06205000)

oncHnNnpnnanN

Period of Record:Flow measurerents have been recorded froduly1910to September 1914 (no
winter records), Marchil935 to September 1996/earround), October 1995 to September 2000

(seasonal records), and October 2000 to the preggaarround).

PeakDischarges Thehighestpeak flows over the last Jyearswere:

June 3, 1948 10,600cfs
June 15, 1967 12,000cfs
June 28, 1970 10,300 cfs
June 18, 1974 11,600 cfs
June6, 1975 11,300cfs
June 30, 2011 9,950cfs
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USGS 06205000 Stillwater River near Absarokee MT
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Mean Monthly Discharges: Over the recorded historyof this station June has the highest mean
monthly discharge at 3,390 ctnd Februaryhasthe lowest at 270 cfsFlow is affected bynultiple
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irrigation diversionghat serve ~ 24,000 acres of irrigated lamustream from tle gagestation. Flow
is partially regulated by Mystic Lake on upper West Rosé€lredk.

Rosebud Creek enters the Stillwater River at the end of Reach LSR1. The Rosebud Creek drainage
area(~400 square miles$ approximately 4% of the drainage areaavethis gage station.During
high-water run-off months (May and JungRosebud Creetontributes, on average, about 40% of the

flow to the lower Stillwater RiverThroughout the rest of the year, it is closer to 50%.

2.4 Water Quality
The Montana Department of Environmental QualiDEQ)lists the Stillwater River(45.6 miles -
USFS boundary to the Yellowstone Riasrp Water Quality Category Waters where one or more
applicable beneficial uses are impaired or threatened and a TMDL is required to address the factors
causing the impairment or threatThe impairments are listed as not fully supporting drinking water
andaquatic life. Theprobable causg areimpacts from cadmium, chromium (total), copper, mercury,
andnickel from abandoned mine landBnpacts from ganidearefrom unknown sourceandnitrate-
nitrite are from natural sources, permitted hardrock mining discharges, andfposst fire ruroff.
All probablecausedisted aboveare thought toadverselyaffect aquatic life. Mercury is thenly
probable cause tha¥IDEQassociate with drinking wateruse

2.5 Fisheries
Historically, tke Stillwater River supported a healthy populatiomeativeYellowstone cutthroat trout.
Today, Yellowstoneutthroat trout are present in small remnant populations in upper tributaries and
headwater lakes in the Beartooth Mountains. In the lower 14 miles of the Stillwater River, there are
no Yellowstone cutthroat trout. They have been replacedbg-native brown trout and rainbow
trout. Given the connectivity with the Yellowstone River, the lower Stillwaitezrfas little to no
potential for restoration of Yellowstone cutthroat trout.

The tributaries (i.e. Beaver, Mexican Joe, Joe Hill, Whitebird, and Sheedks) on the lower
Stillwater have had little to no fish sampling. FWP fish biologiate determinedthat these
tributaries areseldomused by troutdue to intermittent flows and substrate siltation Native
minnowslikely usethe lowermost reachesral isolatedperennial pools.

2.6 Brief History
The Stillwater Valley wdsistoricallypart of the Crow Natiorand later, in 1868part of the Crow
Reservation. In 1872 the Crow Agyency was movedrom its first locaion at Fort Parker near
Livingston, Montan#o the Rosebud River near the town Absarokee. Thagency remained at this
site until it was moved in 188t its presentiocationat Crow Agency.

On October 15, 1892, the federal governmghtough a Benjamin Harrison proclamatiapened
the land around Absarokee for settlement as part of a 1.8 milliore land cession agreed to by Crow
tribal leaders two years earlier aftgivingin to political pressure.

Halfway Houseln November 182, W.W. Campbell purchased ceded Crow land between Absarokee
and Columbus. His ranch was later purchased by Everett McBride. McBride had a house built there
in 1907. Situated halfway between Absarokee and Columbus, the house became known as the
HalfwayHouse.




The housevasan important landmark to residents and travelers in the and# used it to gauge
distance and for shelter when road conditions were poor. It was also a resting place for stockmen
who pastured and fed their cattle overnight at a nearby ranch.

Aroundtrip to Columbus fromAbsarokeeon the thendirt roadtook three days one day down and
two days back. If it was wet, it took longer because gustockto the wagon wheels andlowed
them down Automobiles gt stuck in the md and were even harder to get out. Horses had an easier
time of traveling the wet muddy rais,even if the rider had to get off and walk.

The house was threatened to be destroyed when Highwaw&8reconstructed, but was relocated
after the current owners were able to get it recognized as a historical landmark and was added to
NationalRegister of Historic Places

3. Assessment Methodology
Thelower Stillwater Rivestreamassessment ascompletedby walkingboth sides of thdower 14
river miles Specific tasks included:

o compiling and summarizing pertinerdgcientific reports, resource data ancistorical
information to complement the field assessment;

o collecting and summarizing resource information with special attention given to irrigation

infrastructure, channel stabilitynativeriparianforest, and noxious weed fastations;

interviewing landowners tgatherlocal perspectivand historical contextand

o providing conceptual recommendations and prioritizagorfor restoration project
opportunities.

@]

Heldwork was completed in Jund August2017by Warren Kellogg (Watershed Consulting) under
contract with the Stillwater Valley Watershed CouncilObservations and restoration
recommendations ardaseduponf | Y R2 ¢y SNJ A y LJdz(i profésRional judgmeéne v i NI O 2

The2015 color aerial photography (NAKPNational Agricultural Imagery Program) was used as the
base photography for theiver assessment Maps (scale 1:10,00@ye includedat the back othis
report. Older aerial photograph§951 to 2015) and Government La@dfice Surveyaps(1900)
were frequently referencedto determine channelmigration rates, land usetrends, and riparian
corridorextentover time.

Detailed notes and digital site photos were taken during the field assessment. Eackasite
doaumentedwith GPS coordinatesndlabeled on the mapsAppendix A summarizes site location
and recommended restoration prior#s.






4. Observations and Planning Considerations

Thelower Stillwater RiveAssessment began at thdbert Johnson Bridgand ended nearly14 miles
downstream atthe Stillwater RiveiYellowstone Riveconfluence. There are 4 reach descriptions
and 47 site descriptionsicluded in tle assessment.

4.1 Reach LSR1

Site LSR. (Albert Johnson Bridge) to the Rosebud Créadnfluence(downstream from Site LSR
10)- 1.7 miles

(Lower Stillwater Rivey Map #1)

GeologySoils The Stillwater Valley is nearlynile wide alongReach LSR1The vallegonsists of
low terraces, alluvial fans, and floodplainSorth of the river,alluvium has beemeposited in fans
(upto 50 feet deep) from upland sourced hesouth valley is predominantlpw gravel terraces, 10
to 60 feet above the river bottomThese featuregenerallyhave a surface soil layer of loam, clay
loam, or silty @y loam that vay in depth.

The valley is bordered on both sides by the Tongue River Member, Fort Union geologic farmation
This formations resistant sandstones interbedded with shale, siltstone, and occasional thin coal beds
characterized by steep upland benches that rise over 300 feet above the valley bottom. On the lower
half of the reach, unstable landslide deposits (soil and blotksedrock) can be foundlongthe
valleymarginabovethe Garrigus Ditch.

Land Use:Historic arial photography shows that the land use in the river valley was exclusively
agricultureuntil the 1960s Over the last 50 yearthe conversion of agricultal land to smaitract
subdivision developmerttas been substantialFive subdivision®order 32% of the river along this
1.7-mile reachlargelyon the south side of the riverReach LSR1 has one of the highest densities of
subdivisions on the StillwatdRiver.

Channel Characteristics:The channelgradient averages 0.75%. Channel sinuosity ghannel
length/valleylength) is relatively straight at 1:1.ittle has changed over the last 65 yea®wever
old channel tracesuggesthat channel sinuosjtwas oncehigher (1.2 to 1.3)Channel features are
predomirantly riffles (fast, shallow, turbulent) and runs (faseep) with a fewshort pools (slow,
deep) Thechannelbottom is layered wittsmall cobbles and gravel.

Very little inchannel woody debrisan be founddue to high velocity flows thatontinuallymoveit
downstream.

Theriver banksare mostly cobbles and gravels making thatherently stable However, where
houses, roads, and gas pipelin@® near the river, rock riprap and floodplain dikes have been
commonlyusedto shieldthem from river migration and flooding.



The river channel along Reach LSR!
relatively straight with fasmoving
riffles/runs and a cobble/gravel bottom

RiparianCharacteristics The riparian corridor is generally a narrow band of riparian vegetation along
a singlethreaded channel. Small riparian patches and old channel traces have low to moderate
density cover. Subdivision development, over the last 50 ydws,impactked the extent and
condition ofthe native plant community. Prior to the onset of subdivision developmepdrian
areas heavily used by livestogave not fully recovered

The ripariarforest overstory isprimarily native black cottonwoodrees. Where theriparian forests
have beenovergrazed or landscapedhere is oftenlittle or no remainingunderstory vegetation
However, in welmanaged riparian forestsa dense understory of thin leaf alder, juniper,

chokecherry snowberry, and blackottonwood saplingss common

The amount of riparian forest is
limited along Reach LSR1; howevt
there are small patches of riparial
forest that have good age ant
species diversity.

NoxiousWeeds:

U Canada thistleleafy spurge, mullein,ral houndstongueare presentthroughout Reach LSR1
Spotted knapweed and burdock are also present, but to a lesser extent. Birdsfoot trefoil (an old
pasture legumehas becomencreasingly invasive.

0 Small patches of yellow toadflax and oxeye damy befound in the Fellows Subdivision.

0 Common tansy is used as an ornamental on at least one tract in the Circle T Subdivision.



Common tansyis a noxious
weed used as an ornamente
on a subdivision tract.

LA -

ReachRecommendations Priority: High

Riparian Management: To maintain a healthy riparian corridhait clearing and mowing of riparian
vegetation on small tracts.Where livestockare concentrated in small pastureslong the river
grazing impactto bank stability andhativeriparian vegetatiorcan bereducedby managing livestock
numbers, grazing duration, and season of ugeff-river water developments angermanent or
portable fencingmay be necessary to fully implement a grazing management glamigh impact
areas, reestablishing native riparian plants mbgcome necessary

Noxious Weed Controlmplement an aggressiv@rogram to actively control noxious weeds lboth
small tract subdivisionand large agriculturaloperations The Stillwater County Weed Dist will
helplandowners develogustomizedveed management pla Subdivisiortract ownersshould be
targeted for an informationeducationcampaign to help themecognizenoxious weeds on their
propertiesanddeveloptreatment alternatives.

Site LSRL Stream Crossing Albert Johnson Bridge

(LowerStillwater River Map #1)

This is a revised site description for the Johnson Bridge Sil®3Wcluded in the Upper Stillwater
River Assessment Report (March 2014).

The Albert Johnsoibridge was bui in 1908. The 1900 Government Land Offfaevey Map shows
an earlier bridge located about ¥4 mile upstream. The Albert Johnson Bridge isatlie®g Pratt
through truss bridge that connects Bridge Road to the North Stillwater Roadoridigeis sipported

by wood abutments antivo sets ofin-channe] concretefilled, steel cylinder supportsThe Garrigus
Ditch headgate is located immediately upstream from the north abutment.

The Albert Johnson riRlge has recently been determined to6 S & & (0 NHzO (i dzWy thef @ RS T
Montana Department of Transportaticandis scheduled to be replaced 2020with a 155foot long

by 20-foot wide pony truss bridge. The new bridge will span the river withaidtchannel supports.

The Garrigus Ditchrassingunder the county roaavill be replaced with a concrete box culvert.



The Albert Johnson Bridge is schedule
to be replaced in 2020The old bridge
gAft 0S 2FFSNBR ¥
no interest, it will likely be dismantled.

Recommendations:

None

SiteLSR-2 Absaroka Fishind\ccess SitéFAS)

(LowerStillwater River; Map #1)

This tacre Montana FWP Fishing Access Site is located on the north river bank about 250 feet
downstream from the Albert Johnson Bridge (Site-L5R he land was purchased in 1958Bhe FAS

is divided into two separate tracts: a boat launch/picnic aaed a small parkinipt. The two tracts

lie within the Midnight Frolic Subdivision and are accessed off the North Stillwater Road. The FAS is
primarily used as a ptuh and takeout spot for recreational floaters. The gravel boat launeh
bordered by mall bouldergprojecting 15 feet into the river channel.

Absaroka Fishing Access $ita popular B
launch site for recreational floaters

Recommendatiog
None

Site LSRRA Small Tractg Midnight Frolic Subdivision

(Lower Stillwater RiveyMap #1)

The Midnight Frolic Subdivision consists3amall tracts along the north river bantownstream
from the Albert Johnson Bridg&ife LSRL) and acrosshe river from the RockN-River Subdivision
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(SiteLSR3). The subdivision tracts, separated by two Absaroka FAS &t $R2), are accessed
viathe North Stillwater RoadSubdivision tacts vary in size from 0.9 to 1.3 agra#l withhouses,
driveways, and landscaping. The subdivision lies within theyg&@6floodplain with houses generally
built less than 50 feet from the &N & S R 3 S @vasbulit ynSa midéharaeSislandiccessed
via a lowrwater concrete fordor a high-water cable transport across the north channel. A cobble
retaining wall lineshe upper endof the island.

Thesubdivisionwas developed before 197prior to mandatory subdivision review. Approximately
625 feet of the north bank are impacted byetsubdivision. Individual subdivision tract impacts to
channel stability, irstream flow, and water quality are usually small, but multiple small tracts in
older subdivision cumulatively pose a significant risk to the Stillwater River.

A house androck retaining wall
built on a midchannel islands part
of the Midnight Frolic Subdivision.

Recommendations: Priority: High
Information/Education: The initiation of a small tract outreach and assistance program eipld
landowners better understand how to minimize their impactgioariver. Suggested program topics
would benoxious weedontrol, water rights, septifield maintenance, ripariafiorest management
low-impactlandscajng, and basic river dynamicg.he program could be jointly run by the Stillwater
Valley Watershed Council and the Stillwater Conservation District.

Site LSR8 Small Tractg RockN-RiverSubdivision

(Lower Stillwater RiveyMap #1)

This subdivision consists of 10 small tracts located on the south, damkistream from the Albert
Johnson BridgeSiteLSRL), and acrosghe riverfrom the Midnight Frolic Subdivisio®ife LSR2A)
andthe Absaroka Fishing Access S&d€l.SR2). Thesubdivisiontracts vary in size from 0.5 to 4.1
aaes, nearly alare developed with houses, driveways, and landscapiigst houses are set back
1540 feet from the terrace edgeThe conversion from agultural land to small residential tracts
occurred between 1997 and 2008ubject to subdivision review [8tillwater @unty.

The subdivision was buitin alow terrace above theiver corridorand floodplain This has limited

the necessity for river bank armoring. The riparian vegetation zone is confined to a narrow band
along the toe of the terrace.
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Nearly1,100 feet ofthe Stillwater Riveare affectedby this subdivision.Individual subdivision tract
impacts to channel stability, istream flow, and water quality are usually small, but multiple small
tracts in a subdivisionumulatively pose a significant risk to the Stillwater River.

RockN-River Subdivisiotracts have g
been developed on a lowerrace &
abovethe 100-yearfloodplain.

Recommendations: Priority: Medium
Information/Education: The initiation of a small tract outreach and assistance program eipld
landowners better understand how to minimize their impactgloariver. Suggested program topics
would be noxious weedcontrol, water rights, septicfield maintenance, riparian vegetation
managementlow-impact landscapingand basic river dynamicsThe program could be jointly run
by the Stillwater Valley Waterskd Council and the Stillwater Conservation District.

Site LSRR Bank Erosiom North Stillwater Road (Upper Section)

(Lower Stillwater RiveyMap #1)

This section of the North Stillwater Road closely follows 970 feet of the meghbank. The edge
of the road berm is less than 15 feet from the river, and in some casgs) closer The river bank
is subjectto periodic ice jams and annual high waté8hortsegments obankhave beernarmored
with rock and/or concrete chunks (poorly sizetdsspaced)other segments are currentbtabilized
by small treegshrubs oieft bare to erosion Given the proximity of the road to the rivergiecting

theroad and assuring public safety is angmingconcernfor the Stillwater @unty Road Departmet

and local landowners

North Stillwater Road (Upper Sectior
closely parallels the river where erodin
banks arghreateningroad integrity.
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Recommendations: Priority: High

1) Bank ArmorFlow Deflectors: Placing rock #igp on the eroding bank may be challenging as
there is not sufficient room between the river and road to accommodate a 2:1 back slope. To
attain a stable back slope, the rock-rggp would have to encroactinto the existng channel or
the county road would need to behifted slightly north. Aother option wouldbe a series of
well-designedflow deflectorsplacedalong thefull length of the site. Flow deflectorsvould be
the least expensiveoption when compared tdlanket rock riprap or road relocation, but they
do carry a slightly higher risk of failure

2) Vegetated Bank:Some river banksegmentsare currently stable due to small trees and shrubs
growing along the toe of the bankPotential bankinstability existswhere larger trees are being
undermined by high flows. When these trees eventually fall into the river, the exposed root balls
and debrisoften make the river bank more vulnerable to erosion. Trees currently being
undermined and leaning towards thier should be cut with the stump/root ball left the bank
The cut debris should be removed from the river. In time, young sprouts willfgpanthe root
ballthat will contribute to future bank stability.

3) Stakeholder Collaboration: There appears to be confusion over who has the responsibility and
authority to stabilize the river bank along the county roa$tillwater County is encouraged to
collaborate with adjacentlandowners Montana Fish, Wildlife an&arks, and the Stillwater
Conservation Distriadn a road protection plaffor Sites LSR, LSK/, and LSR0. The agreed
upon approach should bgroactive and londasting.

Site LSK Irrigation Headgate/Diversiorg, Benbow Ditch

(Lower Stillwater Rer¢ Map #1)

The Benbow Ditch headgate and diversaryelocatedon the southbankat the upstream end of an
old river channel. The headgatdies between the Roek-River Subdivision (Site LS® and the
FellowsSubdivision (Site LS®. The irrigation systenwas abandoned abo5 yearsagofollowing

the conversion ofrrigated hay/pasture fieldso smallresidentialtracts (Circle T Subdivision

The irrigation system is not shown on the 1900 Government Land Office Shtapyhowever the
1946 Water Resources Surveyap depicts the Benbow Ditch irrigation systemith a point of
diversion at its current locationd M T 1€ A Y & RebdyaieSRuct@ag likélykh& datewhen
it was last replaced or repaired.

A 2Gfoot long concrete sill diversioextendsupstream from the headgateith large rockplacedoff
the end of thesill. Immediately downstream from the headgaterge angularock and concrete
rubble were placed alond.50 feet of rivebankto protectthe upper ditch.

Although the headgate is no longer used, removal is not recommended. The site is currently stable

with minimal impacton the river. Any disturbanceesultingfrom structure removamayaccelerate
bank and channel instability.

13



The Benbow Ditch Headgate diverted &
water to irrigated lands that have sinc
been converted to small residential tract:

The concrete sill and rock diversio
associated with the ol8enbow Ditch
headgate can still be seen in the rive

Recommendations:

None

Site LS Small Tractg Fellows Subdivision

(Lower Stillwater RiveyMap #1)

The Fellows Subdivision consists of 7 small tracts that lie along thersearthank. All tracts, except
one, areapproximately0.3 acre in size. The subdivisjdacated within the 106year floodplainis
densely developed with houses, driveways, and landscapiragst housesare less than 50 feet from
the riverchannel Handplaced cobblalikes 2-3 feet high, line the bank alongastof the subdivision
tracts. The native riparian plant communitigas been significantlgltered due to landscaping and
noxious weed infestations.

The subdivision was developed before 1975, prior to mandatory subdivision review. Approximately
650 feet of the south bank are impacted by this subdivisidmdividual subdivision tract impacts to
channel stability, irstream flow, and water quality aresuallyminor, but multiple small tracts in a
relatively old subdivision cumulatively pose a significant risk to the Stillwater River.

14



Fellows Subdivision is an ol
subdivision with tracts in the
100year floodplain

Recommendations: Priority: High
Information/Education: The initiation of a small tract outreach and assistance program eipld
landowners better understand how to minimize their impactgioariver. Suggested program topics
would include noxious weedcontrol, water rights, septicfield maintenance, riparianforest
managementlow-impactlandscajng, and basic river dynamicsThe program could be jointly run
by the Stillwater Valley Watershed Council and the Stillwater Conservation District.

Site LSH Bark Erosiong North Stilwater Road (Middle Section)

(Lower Stillwater RiveyMap #1)

Site LSH iscomparableto Site LSH: Bank Erosion North Stillwater Road (Upper Section). The
middle section of the North Stillwater Road closely follows 1,400 feet of the mwehbank. The

edge of the road berm is often less than 10 feet from the river and as close at Zltee river bank

is sparsely armored with poorly sized and spaced rock and/or conarebde. Mostbank armor has
scoured out and/or sloughed down the steep basubjectingthe river bank and adjacent road to
activeerosion. Some oncrete rubblehasexposedrebar, creating a safetyhazard. Brush has been
piled on the bank at the lower end of the site. Small trees and shrubs growing along the toe of the
bank haveprovided somestability to the river bank.

Protecting this road is an egoingissuefor the countyand local landowners.Public safety is a
concernfor drivers given the proximity of the road to the river and for floaters because of exposed
rebar in the channel.

The river bank alonthe North Stillwater
Roadis actively erodingdue to periodic
ice jams and early summer high flaws
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. The existing rock rigap has sloughed
downinto the channemakingthe river
bank and roadiulnerableto erosion.

Recommendations: Priority: High

1)

2)

3)

4)

Existing rock/concrete ripap: Carefully place angular rock of mixed sizes within the existing
matrix of rock/concrete rigap to prevent further scouring and sloughin@ut off the exposed
rebar on concrete rubble.

Flow Deflectors: Placing rock 1igp on the eroding bank may be challenging as there is not
sufficient room between the river and road to accommodate a 2:1 back slope. To attain a stable
back slope, the rock ripap wouldeither needto encroach into tle existing channel or the county
road would need to behiftedslightly north. Another option would be a series of flow deflectors
placed along the full length of the site. Flow deflectors would be the least expensive option when
compared to blanket rockp-rap or road relocation, butvould need to be carefully designed and
installed

Vegetated Bank: Sonw# the river bankis stable due to small trees and shrubs growing along
the toe of the bank. Potential bank instability exists where larger teeeeing undermined by

high flows. When these trees eventually fall into the river, the exposed root balls and debris make
the river bank more vulnerable to erosion. Trees currently being undermined and leaning
towards the river should be cut with th@ump/root ball left inplace The cut debris should be
removed from the river. Intime, young sprouts will grow from the root ball contributing to future
bank stability.

Stakeholder Collaboration: There appears to be confusion over who has the responsibility and
authority to stabilize the river bank along the county rogstillwater County is encouraged to
collaborate with adjacentlandowners Montana Fish, Wildlife an&arks, and the Stillwater
Conservation Distriabn a road protection plafor Sites LSR, LSRR/, and LSR0. The agreed

upon approach should bgroactive and londgerm.

Site LS Small Tractg Circle T Subdivision

(Lower Stillwater Rivey Map #1)

TheCircle TSubdivision ha&4 tractsthat border the south side of the Stillwater Riv&he property

was subdivided in the late 1980s. Twebfethe 14 tracts are 20 5 acres in size and have been
developed with houses, driveways, and landscapirte tracts are located onlaw terrace above

the 100year floodplain with houses 40 to 100+ feet from the terrace edge. These tracts affect
approximately 2,840 feet of river bank. The remairrigacts include a large 25+ acre undeveloped
tract that lies within the 10Qyear floodplain and a 2&cre Home Owners Association (H®Ajk
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upstream fromthe confluence of Rosebud Creek. They encompass an additional 3,560 feet of river
bank.

The Home Owners AssociatiBark is partially mowed. Minor bardtosion is occurring on the upper
end of the park where shrubs or trees are spar§he lower end bthe park has been left as riparian
forest and wetlands with a series of wailgitrails. An old cobble dike, 200-foot-long, restricts high
water access to a historic flood channel. Treistriction forcesmore high-water flow against the
opposite bank along the North Stillwater Road (Site-1&R A small rock jetty and a short segment
of old rock riprap on the lower end athe parkhave little to no effect on the river

Very little bank armoringis associated with the subdivision except on the lowermost tract
downstream from the HOMRark. This tract is locatealongan outside bendn a10-15foot high
terrace The teracebank, ~200 feet long, has large angular rock along thenitie smaller cobble
rip-rap higher up thebank. The main house is less than 40 feet from the terrace edge. On the
upstream side of the terrace armoring, active erosion is occurringdbald eventually compromise

the armor. On the opposite bank, rock ripap and diking are preventing high water from accessing
the historicfloodplain (lower end of Site L9R). By restricting floodplain access, more high energy
flows are directed towards thsouthterrace which maye contributingto its erosion and instability.

Individual subdivision tract impacts to channel stabilitystream flow, and water quality are usually
minor, but multiple small tracts cumulatively pose a significant riskh&$tillwater River.

Circle T Subdivisidractsare located
on alow terrace above the river.
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Establishing a riparian buffer alon™
the upper end of the Circle T
Subdivision Home Owners Assn. P
wouldstabilize theerodingriver bank. §

Recommendations: Priority: Medium
Information/Education: The initiation @& small tract outreach and assistance prograould help
landowners better understand how to minimize their impactdloariver. Suggested program topics
would ke noxious weedcontrol, water rights, septicfield maintenance, riparian vegetation
managementlow-impactlandscajng, and basic river dynamicsThe program could be jointly run
by the Stillwater Valley Watershed Council and the Stillwater Conservation District.

HOA Park: A riparian buffer between the river and the upper HOA Park (~ 300 feet long by 20+ feet
wide) should be established usingtive riparian woody plants (i.e. black cottonwood, alder, sandbar
willow, chokecherry, etc.).

Breach thedownstreamcobble dikeon the HOA Parko reconnect the river to the historic flood
channel.

Site LSP® Small Trad¢ SID Bridges Subdivision

(Lower Stillwater RiveyMap #1)

This subdivision consists of 7 small tracts set along the north river, lbacksed via the North
Stillwater Road. The tracts vary in size from 0.2 to 0.6, atrelensely developed with houses,
driveways, and landscaping:learing and landscaping have significantly reduced the native riparian
plant community. Several tracts have pumps in the river or shallow wells for lawn watering.
Approximately 770 feet ofiver bankare being impactedy the subdivision. The property was
subdivided before 1975, prior to mandatory subdivision review.

All tracts lie within the 10@ear floodplainvith houses and outbuildinggenerally offset more than
100 feet from the W S NX & CoBbReTigrap and a retaining wallave been built alon@80 feet of
river bank on the lowermost tract. Hasdaced cobble line the river bank dne other tracts. An
irrigation wastewater ditch branching off the Garrigus Ditch passe®tigh the subdivision.

Upstream from the developed tracts, a 3&a8re tracthas not beerdeveloped. A short higtvater

channel passes through it with a series of old cobble jettiegs north bank. Ths tract also lies
within the 10Qyear floodplain.
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Individual subdivision tract impacts to channel stabilitystream flow, and water quality are usually
minor, but multiple small tracts in a relatively old subdivision cumulatively pdeegterm risk to
the Stillwater River.

Retaining walls, bank armor, and
floodplain dikes have been installed t
shield sibdivision tracts from river
migrationand flooding.

Recommendations: Priority: High
Information/Education: The initiation of a small tract outreach and assigtgprogram wouldhelp
landowners better understand how to minimize their impactstba river. Program topicswould
include noxious weed control, water rights, septicfield maintenance, riparian vegetation
management low-impact lardscapng, and basicriver dynamics. The program could be jointly
sponsoredoy the Stillwater Valley Watershed Council and the Stillwater Conservation District.

Site LSR.0 Bank Erosiog North Sillwater Road (Lower Section)

(Lower Stillwater RiveyMap #1)

Site LSRLO iscomparableto Sites LSR and LSR in that the North Stillwater Road closely parallels
the river. On thaupperend of Site LSRO, 475 feet ofthe North Stillwater Roadits vertically above
the river by as much as 8 feefhe edge of theoad berm isas close ag feetfrom the riverchannel
The river bank is intermittently armored with large concrete rubble and round coptlest ofwhich
have slougheddownthe steep banknto the channel A gas transmission pipelineoigried along he
road FOW.

Both the county road and gas pipeline are vulnerabléuture bank erosion.Protecting this road is
an ongoingissuefor the county and local landownersPublic safety is also an issue given the
proximity of the road to the river.

The lower end of Site LSR is armored with 670 feet of rock fipp comprised of large cobbles and
boulders. Somebrushhas alsobeen piledbetween the road andhe river bank. Downstream from
where the county road bends east, &-4-foot-high cobble dike restrictoover-bank flows from
accessing thdistoric floodplain. The dikes protecting a house on thelownstreamfloodplairt
however, itmayalsobe contributing to terrace instability on the downstream south bank (lower end
of Site LSR).
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The river bank is actively erodin
along theNorth Stillwater Road.

Rockrip-rap anda cobble dike orthe lower
end of Site LSRO are prevening high flows
from accessing thaistoricfloodplain.

Recommendations: Priority: High

1)

2)

3)

Existing rock/concrete ripap: Carefully place angular rock of mixed sizes within the existing
matrix of rock/concrete rigrap to prevent further scouring and sloughing. Maintain a minimum
2:1backslope for stability.

Flow Defectors: Placing rock rgap on the eroding bank may be challenging as there is not
alwayssufficient room between the river and road to accommodate a 2:1 back slope. To attain
a stable back slope, the rock +igp wouldneedto encroach into the existg channel or the
county road would need to be relocated slightly north. Another option would be a series of well
designed flow deflectors placed along the full length of the site. Flow deflectors would be the
least expensive option when compared to btehrock riprap or road relocation, but they do
carry a slightly higher risk of failure. The design, spacing, and placement of flow deftectioes
outside bend of this site msspecially critical.

Vegetated Bank: Some of the river bank is stabke wusmall trees and shrubs growing along
the toe of the bank. Potential bank instability exists where larger trees are being undermined by
high flows. When these trees eventually fall into the river, the exposed root balls and debris make
the river bankmore vulnerable to erosion. Trees currently being undermined and leaning
towards the river should be cut with the stump/root ball leftprace. The cut debris should be
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4)

removed from the river. Intime, young sprouts will grow from the root ball cbatimg to future

bank stability.

Stakeholder Collaboration: There appears to be confusion over who has the responsibility and
authority to stabilize the river bank along the county roa@tillwater County is encouraged to
collaborate with adjacentlandowners Montana Fish, Wildlife and Parks, and the Stillwater
Conservation Distriabn a road protection plaffor Sites LSR, LSK, and LSR0. The agreed

upon approach should bgroactive and londasting.
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4.2 Reach LSR2

Site LSRO (near Rosebud Creek Confluence) to Site-B8RWhitebird Fishing Access Site): 6.5
miles
(Lower Stillwater Rivey Maps#1-3)

GeologySoils The Stillwater Valley is ovemiile wide on the upper end dteach LSR#here Beaver

Creek enters from the south and Buck Creek from the north. The valley is bordered on both sides by
the Lebo Member, Fort Union Formation which is a relatively soft shale and claystone interbedded
with sandstone and siltstone leeas The vdey fillincludesalluvial gravels from both river deposits

and deposits brought in frorsidetributaries. The valley has a surface layer of loam and clay loam
soils over 5 feet deep.

Downstream fromBuck Creek, the upland geology transitions into taotk Member, Fort Union
Formation a more resistant ledgéorming sandstone. In response to this geologic changée
Stillwater River Valley narrows to less than 4,000 fedbngthe southmarginsof the river valley,
alluvial gravels are deposited fans (Ipto 50 feet deepfrom upland sources. The river corridor and
floodplain are predominantly enix of river-depositedsilt, grave| andcobble.

The Tullock Member Formation is characterized by steep upland benches that rise over 300 feet
above the valley bottom. On these high benchsesttereddeposits of old alluvial gravedse up to
20 feet thick.

Land Use:Since the 1890s, the valley andeai bottom hase been in agricultural useMulti-tract
development hasiot occurred except for the Riverside Subdivision (Sitel43R Irrigated hay or
pasture production iswgported by five irrigation ditches that have been in operation for ov&0 1
years. Demographics haebangdoverthe last 40 years from traditional muljenerational families
with large ranches to nevandownersacquiringsmaller ranches.

Channel Characteristic§:he channefjradienttransitions from 0.75% on the upper end@®63% on
the lower end. Channel sinuositygh@nnellength/ valleylength) remains relatively straight at 1.1,
comparable toReach LSR1Belowthe Riverside Inn Bridge (Site EER, the river becomes more
braided with the main channel, side channels anid-channelislandsshifting back and forth over
time.

The channel substrate is primarily small cobbles and gra@eannel features are long riffles (fast
and shallow) with intermittent small pools (slow and deep) found on outside bends or behind in
channel structurs such as flow deflectors

Very little inchannel woody debriss presentdue to high velocity flows thatush it downstream.
Woody debrisis commonly foundon the adjacentfloodplain depositedduring outof-bank flaod
events.

Rok riprapand floodplain dikes areften associated witlhouses and roadscated tooclose to the
NA S ND A& ofhdr H&twns old floodplain dikes, flow deflectors, and rock Hpp were
constructedo protect agricultural land. There are two sStehere large dikdsave beerconstructed
to create wetlands.
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Riparian Characteristic3 he riparian corridor ranges froennarrow band ofrees and shrubto large
patches of cottonwood treesDuring the first half of the 20century, the ripariarforestwaspartially
cleared to accommodateew croplandand pasturefields. Less riparian clearing has occurred in the
last 70 years.

The riparian overstory igredominantlynative black cottonwoodrees. Where theriparianforestis
being wellmanaged a healthyunderstoryof thin leaf alderjuniper, snow berry,chokecherry and
black cottonwood sedlingss common In subirrigated areas,eed canarygrasand meadow foxtail
have crowded out nearly allother vegetation.

The riparian forest is generally in good condition with two exceptions: small pens where livestock
concentrated,and larger riparian pasturedeing damagedby unmanaged iVestock use Both
situationshindernew shrub/tree growth angbromote river bankinstability.

An gen black cottonwood ?
riparian corridor witlout |
understory vegetation is
not be sustainable.

NoxiousWeeds:

U Canada thistleleafy spurge, mullein, and houndstongudestationsare widespreadalong the
river corridor and adjaent floodplain. Spotted knapweed more commonon dry gravel areas
and disturbed site. Birdsfoot trefoil (an old pasture legume), yellow toadflax, and burdwoek
alsopresent, butlessfrequent

Reach Recommendations: Priority: High
Rparian pasture management isessential for longterm sustainability of the riparian forest
Permanent/portable fencing and water developmentsay sometimesbe necessary to properly
manage riparian pasturesWhere snall holding pens are locatedirectly onthe river, relocating
them outside the river corridor opermanenty fenang the river bankout may be the only viable
options. TheColumbusNRC®ffice can assist with a riparian grazing management planwlzatd
be based upomsite-specificconditions andandowner objectives.
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Portable electric fencing is al
inexpensive method to effectively
manage livestock in the ripariat
corridor.

Noxious Weed Control: Whether a small subdivision tract, hay field or large riparian pasture, river
corridor stewardshiprequiresan aggressiv@rogram to control noxious weedmd invasive plants
Stillwater County Weed Distrigiersonnel are availabl® assist landownersith the development

of a sitespecific weed management plan.

SiteLSR11 Corral

(LowerStillwater River Map #1)

The corral systemis locatedon the north side of the North Stillwater Road. Tdwunty road lies
between the corral and the river. A drain ditch diverts-affiand irrigation return flowout of the
corrals,through a road culvert and directtp the river. Elevated levels nbitrientsfrom the corrals
are likelyreachingthe river.

Irrigation waste water angdurface
runoff from corralgpassthrougha
countyroad culvert to the river.

Recommendations: Priority: High

The landowner is encouraged to have telumbusNRC®Xffice complete an evaluation of the corral
system to suggest options tedirectirrigation waste watebefore reaching the corrand to contain
snowmelt and rain runoff.
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Site LSR.2 Bank Stabilizatiow Rock RigRap

(Lower Stillwater RiveyMap #1)

Rock riprap has been placealong 750 feet ofhe Stillwater Rive® & Yy 2 NIih& Nodth Sfiljvater ¢
Roadruns paralleto the riverandsits vertically above thehannelby as much ag5feet. The rip

rap consists of mixedized angular rocthat waspoorly placed on a steeglope As a result, some
rockhasslougtedinto the channemakingthe bankvulnerable to erosion

On the north side of the county road, NorthWestern Energy operates a natural gas compressor
station designated Absarokee Compressor Stati#db41l. The staion, formerly owned by the
Montana Power Compartyasbeen in operation for over 65 years. Associated with the compressor
station is a concrete sump embedded in the rockrdp that provides water to théacility. On the

lower end of the site, a gas mamission pipeline crosses beneath the river. e LIS fge )& &
below the river bottom, andype of material isunknown.

T

Rockrip-rap placed between the
river and the North Stillwater Road

Recommendations:
None

Site LSR.3Irrigation HeadgatéDiversion ¢ RoadhouseDitch

(Lower Stillwater RiveyMap #1)

TheRoadhouse Ditcheadgate is located on the south river bankhe headgatbas beerrecently
replacedwith a concrete structurendtwo slide gates, placed ~20 feet into the ditch. Remnants of
the previous structure can be seen in front of the headgatdarge rock diversion extends ~ 50 feet
into the channel at a 45° upstream angle towards a-otiennel gravel bar.

Extensivearmor on the opposite bank (Sites l-$Rand LSH4) preventsthe river from migrating
helping maintainriver alignmentat the headgate.

Downstream from the headgate, ~ 1,100 feet of rockrap andaditch bermbuffer the Roadhouse
Ditch from the river. The ripap consists of large angular rock pla@dngthe dikethat isabout 8
feethigh The lower 200 feet of ripap veers away from the ditch berm, directing flows towards the
Riverside Inn Bridge (Site L85. Shortsections ofip-rap havesloughed down the bank however,
mostof it remainsintact.
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from the south bank of the Stillwater River about %2 miletrgzm from the mouth of Beaver Creek.

The system was described as a dam and ditch. The intended place of use was given as lands on the
recently ceded portion of the Crow Indian Reservation. The Roadhouse Ditch Company was
subsequently formed in 1912 teerve five farms. The original headgate as shown on the 1900
Government Land OfficRurveyMap appears to bé same general location as it is today.

The Roadouse Ditch kadgde
was recently replaced with &f
concrete structure and slide gatesg.

Downstream from the Roadhous:
headgate, a large dike faced with rock-ri
rap prevents the river from breaching int
the Roadhouse Ditch.

Recommendatiog Priority: Low

The Roadhouse Ditch irrigation system is ov2® Years old. A comprehensive systemwide
evaluation of water conveyance efficiency, infrastructure condition and functionality, fish
entrainment, and noxious weed mapping would serve as the basis for atdamg capital
improvement plan that would provide prioritizaticand scheduling of system improvements.
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Site LSH 4 Small Tractg Riverside Subdivision

(Lower Stillwater RiveyMap #1)

The Riverside @division consists of 7 small trackng the north river bankhat areaccessed via
the North Stillwater Road. The tracts vary in size from 0.3 to 0.4 altteave been developed with
houses, driveways, and landscaping.

Approximately 1,150 feet of river bank is affected by the subdivision. The property was subdivided
before 1975, prior to mandatory subdivision review.

Most tracts lie within the 10§ear floodplainwith houses and outbuildings generally less than 30
feSG FTNRBY ( K.SAsNFkegufhbdaseves Ratts lined with cobble rigrap and dikedo
protect the structures from river migration and floodingarik armoron the opposite side dhe river
(Site LSR3)maydirect higher flows andmore frequentfloodingalongthe subdivision

Individual subdivision tract impacts to channel stabilitystiream flow, and water quality are usually
minor, but multiple small tracts in a relatively old subdivision cumulatively pose a significanbrisk t
the Stillwater River.

Nearly all theRiverside Subdivisior
tracts have cobble ripap and dikes
lining the river bank.

Recommendations: Priority: High
Information/Education: The initiation of a small tract outreach and assistanogram wil help
landowners better understand how to minimize their impactstba river. Program topiceould
include noxious weed control, water rights, septicfield maintenance, riparian vegetation
management low-impact landscapingand basic river yhamics. The program could be jointly
sponsored by the Stillwater Valley Watershed Council and the Stillwater Conservation District.

Site LSRI15 Stream Crossing Riverside InrBridge

(LowerStillwater River Map #1)

ThecurrentRiverside Inridge wagelocated 380 feet upstreamm 2001. Itis181-foot prestressed

concrete bridge that is part of the North Stillwater Roathebridge foundation includes concrete
abutmentsandthree sets of inchannel supports. There is ~ 400 feet of ropkrap along the north
bank, upstream from the bridge. Thig-rap, in addition to the bank armoron the south bank

described unde6ite LSR.3, maintains river alignmenb the bridge.
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A USGeologicalSurvey (USGS)age station is located on the downstream side of the bridge. It is
RSaA3AyFrGSR a a! {D{ ncunpnnn {epdgé tadidn weS Mdtaletl IS NJ y
after 2001 when the new bridge was built. The old gage station was located 2 milastdsam.

History: Prior to 2001, the bridge crossing was located 380 feet downstreanitfroorrent location
Old bridge abutmentsre still evidenbn both sides of the riverThe Government Land Officurvey
Map shows a bridge crossing at tisiane location as early as 1900. In the early"2@ntury, the
Riverside Inn was built near tls®uthbridge approach. e Beaver Creek Schawés locatedn the
north side a short distancdérom the river.

Riverside Inn Bridges a
prestressed concrete bridge
built in 2001.

Recommendations:
None

SiteLIRI6WS F T NB & Qa [AbcgsRIitgFAS) CA A KA y 3

(LowerStillwater River, Map #2)

This 3.7acre Montana FWP Fishing Access Site is located on the south bank downstream from the
Riverside Inn Bridge (Site L85. The FAS has a concrete boat ramp and a large parking area. It was
opened in 2009.

TheWS ¥ ¥ NB & Eishind Accgsk
Site includes a concrete boat ramy

Recommendations:
None
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Site LSR.7 Bank Stabilizatiog Rock RigRap& Dike

(Lower Stillwater RiveyMap #2)

West Bank: Old rock riprap anda cobble dike line~ 700 feet ofriver bank east of the Scollard
buildings. During the winter of 2017¢e jams caused owdf-bank floodingon the westbank

Upstream near the Miller Road intersection, another segment of rockaip, ~ 360 feet londyuffers

a ranch roadrom theriver.

East BankThe hay field next to the river is flood irrigateausing the river bank to become saturated
When saturated, sections of river bank actively slou@mall head cuts and scars from ovkeank
irrigationreturn flows are also evidenDespite the active sloughing, the river bank has receded very
little over the last 20 years.

WestBark: Old rock riprap lines the
river bank along a horse pasture.

East Bank:Sloughing of the bank is
caused by irrigatiofinduced saturation

Recommendations: Priority: Medium
East Bank: Complete an evaluation of the irrigated field to consider options for improving water
efficiency and bank stability.
1) Establish a native shrub/tree buffer between the field and the river lhakis 20+ feet wide.
In addition, construct rockined drops into the river for irrigation waste wateflheuse of
gated pipewould improve water managemeninder a flood irrigation system
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2) Excessive water infiltration and bank saturation wolddsigrificantlyreduced by converting
the existingflood irrigation systento sprinkler irrigation. The Columbus NR@E&e or local
sprinkler dealer could help evaluate the feasibility and cost effectiveness of this option.

Site LSR.8Irrigation Headgateg NicholsDitch

(Lower Stillwater RiveyMap #2)

The Nichols Ditch headgate is located on a secondary channel that loops south of the Stillwater River
mainstem. The headgate is an old concrete structeiaforcedwith steel braes. The amount of

water enteling the headgate is controlledisinga wood slide gate and a check structure with
removableboards. The structure is in good condition with slight scounimder the wall footings.
Theheadgateis set 165 feet dowadlitch from the channel.Cobble diversions are periodically used

in both the mainstem and secondary channel to dirat¢ Iseasorflow towardsthe headgate.

History: The irrigation systems not shown on the 1900 Government Lan@ffice SurveyMap;
however, the earliestecordedpriority date forirrigation water associated wittthe Nichols Ditchs
April 1893.

Beaver Creek enters the secondary channel ~ 430 feet upstream from the Nichols Ditch. The creek
originates in Carbon County and traveld.@ miles before entering the Stillwater River. It is
considered to have perennial flows although summer flows are often less than 1 cfs. The sources of
water are springs and irrigation waste water. The creek channel is vertically incised due todigdrolo
alterations (irrigationwastewater that augmens summer flows) over the last 100+ years and fewer
numbers of beaver dams.

¥ ,/lzsi:. |

TheNichols Ditctheadgate is an
old concrete structure that still
functions well.

Recommendatiog Priority: Low

The Nichols Ditch irrigation system is over 100 years Aldomprehensive systemide evaluation

of water conveyance efficiency, infrastructure condition and functionality, fish entrainment, and
noxious weed mapping would serve as the bamis longterm capital improvement plan that would
provide prioritization and scheduling of system improvements.

Site LSR.8AIrrigation Headgate/Diversion

(Lower Stillwater RiveyMap #1)

Thislrrigation headgate/diversiors located upstream from the Nichols Ditch on the sa®eondary
channel The headgateliverts watertoa2¢ ONB FASEf R 2y |y aAaftl yRé
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(Site LSR9). The field and irrigation system wdrkely developed in thdate 1920s ashe recorded
water rights priority date is 1930.

Recommendatios
None

Site LSR19 Stream Crossing Private Bridge

(LowerStillwater River; Map #2)

The bridge appears to have been built within the last 20 years. ItfeseB®ng with concrete beams
resting on concrete abutments and a mibdannel support. The bridge is ~ 7 fabbvethe channel
bottom. Woody debris caughton the mid-channelsupport has created a sedimentislandon the
upstream side During highwater the island deflectshigh energyflows towards the bridge
abutments.

The midchannelbridgesupporthas
created anupstream sediment bar.

Recommendations: Priority: Low
When the bridge i®ventuallyreplaced,the newbridge should span the channel withotite need
for a midchannel support.

Site LSR20 Bank Stabilizatiorg Floodplain Dikes

(Lower Stillwater RivaeyMap #2)

This site encompasses a series of bank stabilization and floodplain dikes on both sides of the Stillwater
Riveralong a imile reach The individual sites are labeled A through K on Map #2.

Site Ac north river bank ~ 600 feet of old cobble ripaplines the bankear a ranch road, buildings,
corrals, and hay yard. The 4igp is intact and mostly covered in vegetation. There is an old
gravel/cobble dike on the lower end. The corrals on the north side of the road are ~ 45 feet from the
river.

Site B¢ north river bank ~ 140 feet of riprap armorsa sharp 90° bend. The fippis comprised of
mixedsized angular rocknostly intact. Because of the sharp bend, a backweatlelyhas created a
gravel bar along theorth bank.
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Site Cc north river bank: 4 flow deflectors (jettiespre spaced out along 440 feet of bank. The
deflectors are constructedf large angular rock. It is unclear why flow deflectors were instalted
moststraight channels araherently stable The flow deflectorsdo provide fish habitat.

Site Dsouth river bank:The~ 14Gfoot long cobble floodplain dikeestricts out-of-bank fbods from
crossingan adjacent hay field and perhaps creating an avulsion (cutting a new channel) to the
secondary channel.

Site Esouth rive bank: 4 large rock flow deflectors (jettiegye spaced along 440 feet of an outside
bend. The deflectors extend off floodplain dike described at Site D. The deflectors point
downstream at a 45° angle. Some bank scouhnagoccured on the downstream side of each
deflectordue tobackwater eddies They were installed prido 1975, wssiblyto preventthe river
from migratinginto the adjacent hay field. The deflectorspaar to be workings intended.

Large rock flondeflectors (jetties)
= WS are causing backwater eddies the
‘et result in bank scouring.

Site Fsouth river bank:~ 700 feet oflarge rockrip-rap was installed prior to 1975 to protect the
adjacent hay field Bank scouingand rock sloughinbave occurred.

Site Gnorth river bank:A series ofdrge cobble dikes, up to 30 feet wideere constructechear the
mouth of Buck Creek. Shallow wetlards/e formed behindhe dikes. The 1955 USGS topographic
map showshat the mainriver channepas®dthroughthe current location of thelikes and wetlands.
Between 1955 and 1975, the river channel shifted6 feet southeast. Thishannel shifimay have
prompted bank protection measures on the south river bank asudised under Sites F, H, and I.
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A large fbodplain dike and
wetlands located near the
mouth of Buck Creek.

Site Hsouth river bank: An dd cobble dikeboardersan nside bend extenitig off rock riprap
described at Site FThe dikeis about 13 feet high and 280 feet long. It may have been built to
preventout-of-bankflooding from reaching nearby hay field.

Site tnorth river bank:4 large rock flow deflectors (jetties)ere spacedlong330 feetof a20-foot-
high terrace bank Minor scouring has occurred betwedine deflectorsdue to backwater eddies
The uppermost flow deflector was installed at the mouth of Buck Creek.

Buck Creek is about 5 miles longhe lower ends designateda perennial stream fed by springs and
seasonal irrigation water from the Garrigus Ditch.

Site Jsouth river bank:~ 190 feet of rock riap and 500 feet of cobble A@p/floodplain dike(2-3

feet high are located upstream from where the secondary channel enters the Stillwater River
mainstan. Bank scouingand rock sloughingre evidenton these old features The first segment of
rip-rap was probably installed to prevent the river from eroding into the adjacent hay field, but it is
unknownwhy the cobble rigrap/floodplain dke was built

Site Knorth river bank: ~ 570 feet of rock ripap is located across the river from the mouth of the
secondary channel. The #ipp includeslarge rock intermittently placed along the river bank on a
straight reach of river.Minor bank scouring and ak sloughindhave occurred.
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Rock riprap has been intermittently
placed along a naturally stable cobb
bank.

Recommendabns:

None

Site LSR1 Floodplain Dike & Rock Ripap
(Lower Stillwater RivaeyMap #2)
There are350 feet offloodplain dike and rock ripap located immediately upstrearfrom a braided

river channel.A 34 feet highcobble/gravel dike icatedon the upper half of the sitwith rock rip-

rap intermittently placed on the lower half.High water restrictiorto the historic floodplain and
armoring of theriver bankhavecontributed to the braided condition of the channel and the unstable
river banks downstream.

Downstream from Site LSR,, the river was once a singllereaded channel. Over the last 60 years,
it has transitionednto a braidedchannel. The south channel hlascomethe mairstem. It isvery
wide with several midchannel gravel bars. The river magrated~ 80 feet into the south floodplain
overthe last 20 yearsFootbridge abutmens are still evident on the south channel.

North Bank: An oldcobble dike 340 feet longwasconstructedon an inside bendcross from Site
LSR21. Further downstream on the braided section, the rivasmigrated ~ 70 feet nortloverthe
last 40 years, mpting the landowner to move a ranch road and armor 630 feet lofaaterrace
river bank with rock rigap.

34



Cobble dike piled on top of the
river bank prevents high watel
access to the historic floodplain.

Recommendations:
None

Site LSR2 BankErosion

(Lower Stillwater RiveyMap #2)

Erosionof the south river bank is due toeavy livestock use arah absence ofiparian vegetative
cover. A series of aerial photography from 1951 to 20dlkow thatthe river corridorhas steadily
declinedfrom a dense riparian fore$o a thinly scattered remnant of cottonwood trees.

On the downstream bend, the chanrecomesdbraided. Within the last 40 years, the main channel
has drectedmore erosiveflows toward the south river bank.

The river lankis actively eroding
due to heavy livestock use and a
absence of riparian vegetation.

Recommendations: Priority: Medium

Build a riparian fence (portable electric) along 2,300 feet of bank to allow the riparian plant
community to recover. Incorporate a water gap or developstféam livestock water as needed.
Planting young cottonwood seedlingad native shrubsvould hasen recovery.
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Site LSR3 Corral

(Lower Stillwater RiveyMap #2)

An old corral system borders a side charalehgthe south river banklit was recently replaced with
a new set of corralto address water quality concerns. The new corraésaver 200 feet from the
river and outside the floodplain. Riparian fencing and a water gap alsopart of the project.

Mexican Joe Creek enters the Stillwater River on the south bank near the new corrals. The creek is
~5 miles longlt is desigated as gerennial stream on the lower 1.2 miles, mostly fed by springs and
irrigation waste water. Both the Roadhouse Ditch and Nichols Ditch cross the creek.

Historyya SEA Ol Y W2S / NBS] 461 & yIYSR Ay GNAO MRS éid2 Ws
He was a member of a crew cutting timber for the Crow Agency in the Whitebird area. On July 2,

1875 Torjie fell from his horse during a confrontation with a group of raiding Lakataen the

shooting was over, the crew was unable to find him.eAryater, his body was found beside what is

now known as Mexican Joe Creek.

North bank: An old abandoned meander trac® evidenton the north side of the riverHigh water
channelsalsoline both sides of the Stillwater River mainstem. Although gbkistion of river has
historically been very dynamic, only minor changes have occurred over the last 115 years.

Orson Coulee is ~ 5 miles long, entering the Stillwater River on the north bank. It is considered to
have intermittent flows from runoff durig snowmelt and high precipitation events. The Garrigus
Ditch crosses the coulee near the north valley fringe. Once Orson Coulee enters the Stillwater River
valley, a defined channel is hard to distinguish.

A new water gap was included wit|
the recert corral relocation project.
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The rew corral systenis set back from the
river corridor and out of the floodplain.

Recommendions:

None

Site LSR4 Irrigation Headgateg Whitebird Ditch

(Lower Stillwater Rivey Map #3)

The Whitebird Ditch headgate is on the south river baike headgatés an old concrete structure
with a metal slide gate. It is in goodcondition with minor scouringinder the wall footings. The
structurewas placed-50 feet off the river channel. Woody debris and sedinmeay collecin front
of the headgateandneed to be periodically removed.

Rock riprap lines ~ 400 feet of river bank upstream from the headgatee riprap consists of mixed
sized angw@r rock. Downstrearfrom the headgatealargedike buffersthe riverfrom the Whitebird
Ditch It extends over 600 feet from the headgadewn to a side channetlike (Site LSR5).
Infestations of spotted knapweed and yellow toadfie scatteredalongthe ditch berm.

History: The Whitebird irrigation system was constructed prior to 190 point of diversion and
ditch depictedon the 1900 Government Lar@ffice SurveyMap appear to beunchangedrom its
current location.

TheWhitebird Ditch headgate
set into the south river bank.
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Recommendations: Priority: Low

The Whitebird Ditch irrigation system is nearly 120 years old. A comprehensive system
evaluation of water conveyance efficiency, infrastructure conditiand functionality fish
entrainment, and noxious weed mapping would serve as the basis for atdamg capital
improvement plan that woulgbrovide prioritizationand schedulingf system improvements.

Site LSR5 High Water Channel DikeWetlands
(Lower Stillwater Riveg Map #3)
A 145foot long by 15foot high dikeblocks a historic higlwater channel on the south river bank. The

old channel is 3,300 feet long with a series of 4 constructed wetlands separateahdiidikes and
culverts. Thehannel dike was built in the late 1940s or early 19%0grotect the WhitebirdDitch
from being breached by the river1951 aerial photography shows this highter channelwith

standing water and bare gravel bansdicating that itwas activeduringhighflow events

The first wetland/dikein the channelwas built prior to 1975. The"2and 3¢ wetlands/dikes were
constructedoy the Montana Department of Transportatiamthe spring of 1999 to mitigate wetland
impacts associated with the FAA expansion of the Columbus airport and a roadway improvement
project between Absarokee and Columbus. The dikes impound irrigation water from the nearby
Whitebird irrigation ditch androundwater. The wetlands created by these two dikes encompass 9.7
acres that include 5.6 acres of shallow open water (< 6 feet deep). Over the last 18 years, the open
waters havegraduallydecreased because of emergent wetland plant encroachment. 3Frdike

also serves as a roadway for ranch operations and access to a house (&) Iob®Rh of the
wetlands. There is @4vetland below the roadway that appears to have been artificially enhanced
sometime duringhe 1990s.

Infestations of Canada istle, spotted knapweed, houndstongue, leafy spurge, and mube
common across this site

Upstream from the higlwater channeldike, an additional600 feet of dike extends wgireamto the
Whitebird Ditch headgate (Site L-3®). Downstream from the channdike, over 1,100 feet of dike
and rock riprap (Site LSR6) border an outside bend The twodikes prevent flood water from
entering theold highwater channeland the possible Ibeachingof the river mainstem into theold
highrwater channel.
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A large dike was built across gl
water channebver 60 years ago tc
protect the Whitebird Ditch.

A series of four wtlands have been
constructed in the old higlwater channel.

Recommendations: Priority: Low

For optimal wildlife habitat, shallow open water is a critical comporianivetland areas If the
shallow open water is significantly diminished by the encroachment of emergent wetland plants, the
eventualremoval of builtup sediment and emergéiplants may be necessaty retain good habitat

This site requires aggressive weed control measurasgdvesanoxious weednfestationsthroughout
the area

Site LSR6 Bank Stabilizatiog Floodplain Dike & Rck RipRap

(Lower Stillwater RivayMap #3)

Approximately 1,100 feet of rock H@ap have been placedlongthe east river bank. The upper half
of this siteincludesa floodplain dikehat beginsat the highwater channel dike described in Site LSR
25. A house built on the lower end of the sgebout 40 feet from the armored bank

West Bank: The Garrigus Ditch ends on the west terrace, north of SHg6L3R50foot dike and

water controlgate are used to distributehe remainingditch water on a floodplainpasture The
river mainstem passedlong the dike in the early 1950s, but has since shifieally250 feet east
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On the downstream bend, an eroding terrace, ~1,100 feet long0-25 feet high, is a significant
source of sediment to the river. The sediment coming off the terrace is firthatilis usuallyflushed
downstream however, large point bars have formed at the base of the terrdoem coarser
sediment

Rock rip-rap lines a long
section of the east river bank

Recommendations:

None

Site LSR7 Irrigation Headgate; Brown Ditch

(Lower Stillwater Rivey Map #3)

The Brown Ditch headgasits on the north bank along a braided section of river. The headgate is a
concrete structure with a metal slide gatdhe gate leaks, but overall, the structugein relatively
good condition. The irrigation system is used bysinglewater-user. Outsidethe irrigation season,
ditch water is used for livestock and is diverted into a series of small pontthe lower end of Norve
Coulee.

The headgate is located where a secondary channel merges with the main channel. This mergence
creates a backwatesffect resultngin gravelbuildupat the headgate. The gravel deposit helps direct

low flows to the headgate, bubver time, theremoval of excess gravel maydoene necessary to

keep the headgate open.

Upstream from the headgate, ~1,200 feet of roigknap lines a ranch road built along the toe of the
valley wall. The ripap isgenerallyintact, but minor sloughing has occurredplaces At the upper
end of the riprap, a largeock flow deflectorpartially diverts low flowsaway from the secondar
channelthat conveys water tahe Brown Headgatelts originalpurposemay have been to reduce
erosive flows along the ranch roathove the headgate, although nothe road isrip-rapped making
the deflector no longer needed

From the flow deflector upstream to Site -3& short segments obld rock riprap and dikehave
beenintermittently placed on both sides of the river. Thegve becoméargely ineffective.
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Extending downstream fromthe Brown Headgateés ~100 feet of rok riprap. A short distance
further, cobble/gravel dikes were built many years agdluck offtwo small flood channels.

The river is very dynamic along this reaaid will likely create future challenges in maintaining
adequate flow to the headgateSince the flood channel described in Site-RSRvas blocked several

decades ago, the main channel has become more braided. As late as 1975, the main river channel

passednext tothe headgate. Over the last 40 years, the river has become more braidedheit
mainstemchannel shifting south.

A secondary channel along the south bank caeNdntuallybe breachedecame the main channel.
The secondary channelirrently merges witlthe main channel at Site LR, downstream from the
headgate. If the main channdbesbreachinto this secondary channel, the riveould shift even
further from the Brown Headgate.

... Browp Diteh'Heddgate

The secondary channel is shown ¢
the south side of the river (yellown
line). If breached, the ain river could
shift away from the Brown Ditch
headgate.

,v//
”~
< secondary channer

Enffancg

Norve Couleds an intermittent stream with its headwaters near Huntley Butte. The coules
about4 miles on a southeasterly coursefore reachinghe Stillwater Rivevalley. The couleenters
the Brown Ditch ~ 500 feetown from the headgate. An overfloshannelon the ditch passes high
run-off flows backinto the old coulee channel.

History: Water rights filed on the Brown Ditch date back to 1893. The irrigation systemdtedepi

on the 1900 Government Lan@ffice SurveyMap although itR2 Say Qi Of S| NI &
headgate locationlt wasmost likely at or near its current location.
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The Brown Ditch Headgates
located against the north valley S
wall. [

An old fow deflector partially diverts late
summer flows away from a secondary chanr
that conveys water to the Brown Ditch Headgat

Recommendations: Priority: Medium
Remove rock flow deflector at the head of the side secondary channetbliihatts flow away from
the BrownDitchHeadgate.

The Brown Ditch irrigation system is nearly 120 years Aldomprehensive systemide evaluation

of water conveyance efficiency, infrastructure condition and functionality, fish entrainment, and
noxious veed mapping would serve as the basis for a #tergh capital improvement plan that would
provide prioritization and scheduling of system improvements.

Site LSR8 Small Tractg River Meadows Subdivision

(Lower Stillwater Rivey Map #3)

This sbdivision consists of 9 small trackng thesouthriver bank. The tracts vary in size from 1 to

3 acresandare located on a low terrace above the 1g€ar floodplain Housesare set backover 50

feet from the river. The conversion from agricultural land to a residential subdivision occurred
sometime between 1975 and 1996. It was likely reedand approved by county officials prior to
development. Approximately 1,400 feet of river bank are affected by this sghmiv

About ¥ mile upstream from the subdivision, a secondary channel is close to being breached by the
main channel.At one point less than 70 feet separathe two channels.
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Before the subdivision was developed, 1975 aerial photography shows that the main river channel
ranalong thesouthbank where the subdivision is now located. Over the last 40 years, the river has
shifted slightly north leaving half of the tracts omew secondary channel and the other half on an
outside bend of the main channellhe river bank alongeaarly every tract has been armored with
rock riprap. The apex of the bend is slowly migrating downstream which may cause the river to
breach into anothe secondary channelownstream from the subdivision

Individual subdivision tract impacts to channel stabilitystream flow, and water quality are usually
small, but several small tracts together cumulatively pose a significant risk to the StilRvag¢er

All River Meadows Subdivision trac
are located on a high river ban
above the 106year floodplain.

Recommendations: Priority: Medium
Information/Education: The initiation of a small tract outreach and assistance progoad help
landowners better understand how to minimize their impactgioariver. Suggested program topics
would be noxious weedcontrol, water rights, septicfield maintenance, riparian vegetation
managementlow-impactlandscajing, and basic river dyamics. The program could be jointly run
by the Stillwater Valley Watershed Council and the Stillwater Conservation District.

Site LSR9 Irrigation Headgateg ScottDitch

(Lower Stillwater Rivey Map #3)

The Scott Ditch headgate is located osegondary channein the upstream end of the Whitebird
Fishing Access Site (Site 13BR The headgate is a concrete structure with a metal slide gateer
the last 65 years, the river has gradually shifted south making the secondary channel progrelysive
larger. Acrosschannel concrete check structure wapart of the headgatesystemwhen the
secondarychannel was smallefThecheck structure hasincebeen replaced with a 4@ot long rock
diversion angled 45° upstream from the headgate.

A Parshall flumevas placedn the ditch near the Whitebird Fishing Access Site parking area. lItis a
metal structure with a 4oot throat thatis functional and in good condition.

Upstream from the headgate narrow 25foot riparianbuffer separags aheavilyused corral from
the river.
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History: Water rights filed on the Scott Ditch date back to 1898. The irrigation sysaésustown

on the 1900 Government Lar@ffice SurveyMap. Over 20 years ago, the headgate was relocated
to its currentsite. Its original location was ~600 feet downstream on what is now the Whitebird
Fishing Access Site (Site 138R Large rockemainon theriver bank where the headgate once sat.

The Scott Ditth headgate is located
near the mouth of a secondarpannel
upstream from the Whitebird Fishing
. Access Site.

Recommendations: Priority: Low

Scott Ditch: The Scott Ditch irrigation system is 120 years okl.comprehensive systemvide
evaluation of water conveyance efficiencynfrastructure condition and functionality, fish
entrainment, and noxious weed mapping would serve as the basis for atdamg capital
improvement plan that would provide prioritization and scheduling of system improvements.

Corrals: Upstream corral syesm: Requesthe ColumbusNRCS technicians to evaluate the existing
corral layout to determine if nutrientich runoffreachesthe river; and, if so, what alternatives may
be considered to mitigate the problem. Alternatives may includeparian buffer and dike
containment system.
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4.3 Reach LSR3

Site LSRB0 (Whitebird Fishing Access Site) to Site 43R Countryman Creek Road Bridge): 4.5
miles
(Lower Stillwater RivayMaps#4 & 5

Geology/Soils The Stillwater Valley averages 3,5@@t wide along this reachbordered on both

sides by the Hell Creek FormationThis geologic formation is resistant bedrock consisting of
interbedded, ledgdorming sandstone and mudstone. The valley fill includes alluvial gravels from
both river deposis and upland sediments transported in from tributarieSediment deposition
entering the Stillwater River from east valley tributaries (i.e. Whitebird Creek, Joe Hill Creek, and
Shane Creek) has forced the river against the west valley wall.

Soils inclwe gravelly loams of mixed depths along the river corridor with deep clay loams more
commonon the east side of the valley

The Hell Creek Formation is characterized by upland hills and benches that rise over 350 feet above
the valley bottom. On these higbenches scattereddeposits of alluvial gravelsre up t020 feet
thick.

Land Use:Since the 1890s, the valley and river bottonvéaeen primarily under agricultural use.
Threeirrigation systems were built in the 1890s and early 1980¢long aftethe Crow Nation ceded
their lands south of the Yellowstone Riv&ince the 1960s, threermlktract subdivisionhiave been
developed Two subdivisions are p975 with most of the houses and landscapivithin the 100
year floodplain. Nearly 40% ofehiver alonghis reachhas small tract impacts thamclude septic
drain fields, riparian clearing, bank armoring, floodplain diking, and invasive wisstiations

Channel CharacteristicI:he average channgtadientis 0.62%, essentially the sameRe&sach LSR2.
Channel sinuositychannellength/valleylength) remains relatively straight at 1.08ightly less than
Reach LSR2. Theer meanders very littlelue toalluvial depositiorirom the east tributariesforcing
the river against the west valleyall. Sinuosity ifurther restricted by side and flood channel dike
constructedover the last 100 years.

The channel substrate gimarily small cobbles and gravelthannel features are long riffles (fast
and shallow) with intermittent pools (slownd deep) on outside bends and behindclmannel
infrastructure such as flow deflectars

Largeamountsof woody debris enter the rivethroughout theyear, but little remains in the active
channel becausef high velocityflows that flushit downstream. However, voody debrisfrom out-
of-bank flood events areommon on theadjacentfloodplain.

Rock riprap and dikedhave beenwidely used where houses and roagi® locatedtoo close to the
river channel and on the 1@gear floodplain. Large dikesd rock riprap are also associated with
two bridgesin this reachintendedto maintain river channel alignment
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Old cobble floodplain dikes are common alor
Reach LSR3. These dikes block historic fl
channels intended to protect agricultura
infrastructure, roads and houses built on th
floodplain.

Riparian CharacteristicsThe width of the riparian corridor varies from 300 feet to over 1,000 feet
with an averagef 800 feet. Theextent of riparian forest has changed little over the last @ears
however,forest densityhas decreased In the early 20 century, when hay and pasture fields were
initially developed, ssubstantialamount of riparian forest was cleared.

The riparian overstory ipredominantlyblack cottonwoodtrees with understory vegetationthat
includesthin leaf alder,snowberry, juniper, chokecherry and young black cottonwood trees. The
regeneration of shrubs and trees is crucial for keeagn riparian forest sustainabilityCurrently, the
riparian forest is in goodondition with two exceptions: small pens whdneestock are concentrated
andlargeriparian pasturegontinuously grazegdachsummer.

Black cottonwoodrees sprouting
Ff2y3 GKS NRISM
diversity essential to long term
riparian forestsustainability.

NoxiousWeeds:

U Canada thistleleafy spurge, spotted knapweed, and houndstongnfestationsare common
along the river corridor. Birdsfoot trefoil (an old pasture legume), yellow toadflax, and mullein
are also present, but legommon.

Reach Recommendations Priority: High

Riparian pasture management is essential for lergn sustainability of the riparian forest.
Permanent/portabé fencing and water developments may sometimes be necessary to properly
manage riparian pastures. Where small holding pens are located directly on the river, relocating
them outside the river corridor or permanently fencing the river bank out may be ihewable

options. TheColumbusdNRC®ffice can assist with a riparian grazing management plan that would
be based upon sitepecific conditions and landowner objectives.
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Noxious Weed Control: Whether a small subdivision tract, hay field or larg@anppasture, river
corridor stewardship requires an aggressive program to control noxious weeds and invasive plants.
Stillwater County Weed District personnel are available to assist landowners with the development
of a sitespecific weed management pla

SiteLSR-30 Whitebird FishingAccess Sit¢FAS)

(LowerStillwater River, Map #3)

This 5.9acre Montana FWP Fishing Access Site is located on the southTianlkand was purchased
in 1966. The FAS has a concrete boat ramp that is partially washed Additionally it is a poor
launch site, especially during low water, duesatlarge gravel bathat has formedext to the ramp.

Whitebird Creek: Whitebird Creek is a perennial stream, 14.5 miles long, that enters the Stillwater
River Valley from the south. Its headwaters are in Carbon County. Old channel traces thdicate
the mouth of Whitebird Creek was once located at oan8ite LSR0. The creek now enters the
Stillwater River further downstream.

A large gravel bar has formed alor
the Whitebird FAS making it difficu
for floaters to use the ramp.

Recommendions:
None

Site LSR31 High Water Channel Dikes
(Lower Stillwater Rivey Map #4)
Across from the Whitebird FAS, is a seriesldfloodplain and highwater channel dikealong¥z mile

of the west bank ¢tKSe GFENEB Ay aAl S FNRY avlfft aod#Z ft R2]
materials to an §oot-high by 15foot-wide dike. Thedikeswere built to prevent the river from
recapturing old channels and isolating snmgdarianpastures.

The largest dikenearly 1,100 feet londyorders10-15 acres of floodplain pasture. The upper half of
the dike is faced with rock ripap while the lower half isnprotected Someockrip-rap is sloughing
off the upper dikeand active scouring is occurring along the toe of the lower dike. A series of small
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wetlands, fed by groundwater, are located behind the dike. Spotted knapweed flanésspread
along the dike berm.

A large floodplain dike block:
a historic flood channel.

Recommendatiost Priority: Low

Insert aculvertwith slide gatethrough the large dikeéo provide highwater flow to the floodplain

wetlands behind the dike. This would significaethanceil KS 6SGf I yRQa éAf Rf ATS
controllingthe volume offlood waterthat entersthe old chanel.

Site LSR-32 Swinging Bridge Fishingccess SitéFAS)

(LowerStillwater River, Map #4)

This Gacre Montana FWP Fishing Access Site is located on the east river baekland was
purchased in 1959.The FASas 5 campsitesvithout a designatedboat ramp. ThdASnhame
originated from a footbridge that once crossed the river at this location.

The FAS8es on a braided reach of river where a highter channebisects the=AS property Another
highwater channeloncethe N& @rSaitdieinless than 10 yeamga passesilong the upstreanside

of the FAS. The rivenainstemrecently shifted west leaving this channel dry except during early
summer high flowsOn the dwnstreamend ofthe FASa secondary channés kept open bythe
Shane Ditch water usets maintain adequate flowio the Shane Ditch Headgate (Site 133R

West Bank: Across from the Swinging Bridge Fé&the west bank, a series of large rock flow
deflectorshavebeenintermittently spacedalong the toe of an-8.0-foot-high terrace. It is not clear
why the deflectors were installeghossiblyto protect a hay field and ranch road on the terracéhe
bankis eroding letween the deflectorglue to theirinadequatespacingBank saturationduring the
irrigation seasonexacerbates the problemExposd bedrockalong the bankprovidesboth natural
flow deflection and bank armarg.
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