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SECTION 1INTRODUCTION

TEA "EOOAOCOI T O xAOAOOEAA AT OAOO TAAOI U ohnmnn ONOAOA 1| EI
AOAAGO 11T OA OEAT tnhmnm OAOEAAT OOh OEA AAITTTI U AT A OEA
ensuring a healthy watershed that will always povide clean, abundant water and healthy wildlife habitats.
This, in turn, requires monitoring, protecting, and improving water quality and quantity. The Bitter Root
Water Forum (BRWF) was established in 1993 as an educational and discussion forum forvediter users
in the Bitterroot watershed, from farmers toanglers. We have since evolved into a collaborative watershed
group dedicated to ensuring clean water for future generations.
We are working for the day when:
f Residents and visitors appreciate holc | OACOAT OEA " EOOAOQOI T O 2EOAO EO O
and economic weltbeing and make caring for and protecting the river a top priority.
1 Urban and rural neighbors work together, using science and local wisdom, to proactively and
continually maintain and improve water quality in our watershed.
1 The Bitterroot River system continues to provide for diverse uses while achieving its potential as a
world -class fishery and topquality aquatic habitat.
BRWF produced this Watershed Restoration Bh (WRP) to coordinate watershed restoration efforts
amongst other partners(Section 1.2)and implement the steps necessary to sustain future restoration
projects and longterm education. This WRP is based upon the principles established by our founders in
1993 and reflects our continued commitment to restore and protect the Bitterroot watershed through
education and restoration projects. We honor our traditional goals of bringing people together to
understand our watershed while striving to preserve our agatic habitats and resources.

1.1 WRP Design

Under the 1987 amendments to thé-ederal Clean Water Act, Section 319, the U.S. Environmental Protection

Agency (EPA) provides funding to states to mitigate nonpoint source (NPS) pollution (i.e., pollutionising

from diffuse sources such as land runoff, precipitation, atmospheric deposition, drainage, seepage, or

i ATT AAA AEAT CAOG O 1T AOOOAT xAOAO Al 1 xq8 #I1 ibaedOAT O xEO]
approach, the data in the following documentgrovided much of the information used to guide the

development of this WRP:

0 Total Maximum Daily Load (TMDL) documents prepared by the Montana Department of
Environmental Quality (DEQ);

0 Bitterroot Subbasin Plan for Fish & Wildlife Conservation (Subbasim)?|

0 2018 Integrated Report (IR) on Montana impaired waterbodies;

0 Other planning and report documents for the Bitterroot watershed.
In 2012 and 2019, BRWF received Section 319 funds from DEQ to produce and update this WRP. EPA lists
nine key elements criical for achieving water quality improvements and which must be included in all WRPs
supported with Section 319 funding. The elements are listedelow and are therefore included in this WRP.

1 Clark Fork Coalition.2017 Bitterroot Watershed StrategyWeb.



https://clarkfork.org/wp-content/uploads/2015/03/2017-Bitterroot-Watershed-Strategy-Final.pdf

NINE MINIMUM ELEMENTS OF AN EPA WATERSHED RESTORATION PLAN

1.

wn

Identification of causes of impairment and pollutant sources or groups of similar
sources that need to be controlled to achieve needed load reductions, and any other
goals identified in the watershed plan. (Sectio)

An estimate of the load reductions epected frommanagement measures. (Section)3

A description of the nonpoint source management measures that will need to be
implemented to achieve load reductions in number 2, and a description of the critical
areas in which those measures will be needei implement this plan. (Section 3
Estimate of the amounts of technical and financial assistance needed, associated cost
and/or the sources and authorities that will be relied upon toimplement this plan.
(Section §

An information and education compment used to enhance public understanding of the
project and encourage their early and continued participation in selecting, designing,
and implementing the nonpoint source management measures thatill be
implemented. (Section §

Schedule for implementing the nonpoint source management measures identified in thi
plan that is reasonably expeditious. (Sectiod)

A description of interim measurable milestones for determining whether nonpoint
source management measures or other control actions are being plemented. (Section
4)

A set of criteria that can be used to determine whether loading reductions are being
achieved over time and substantial progress is being made toward attaining water
quality standards. (Section?)

A monitoring component to evaluatethe effectiveness of the implementation efforts
over time, measured against the criteria established under iter@ immediately above.
(Section 7)

This WRP provides a broad overviewof how BRWF and partners hope to address water quality concerns in

&ECOOA vuvd 53 %0! 8680 .ETA -ETEIOI %l Ai A1 00

the Bitterroot watershed.
For each priority subwatershed, the following information is provided:

1.

2
3.
4,
5

Description of the subwatershed and its need for restoration and education;
Stream impairment information per DEQ TMDL reports (Element #1);
Necessary pollutant reduction loads per DEQ TMDL reports (Element #2);
Potential restoration activities and their associated benefits (Element #3);
Descriptions of completd, ongoing, and planned restoration projects.

These sections are followed by descriptions of:

1.

2.
3.
4,

The BRWF maintains a fiveear work plan to guide project effots which is reviewed and updated
annually. The first edition of the WRP was produced in 2014 and we will continue to update it on a five
year cycle to include new information, completed restoration actions, and future plans. We hope this

Restoration milestones and schedule for the coming years (Element #6 and Element #7);

The technical and financial assistance needed to acoplish these goals (Element #4);
Education and outreach activities associated with these projects (Element #5);
Monitoring and evaluation criteria (Element #8 and Element #9).

2 s Environmental Protection Agencyintroduction to Watershed PlanningWeb.

£ A 7


https://cfpub.epa.gov/watertrain/moduleFrame.cfm?parent_object_id=2867

structure and format will create a userfriendly guide to restoration efforts in the Bitterroot watershed for
years to come.

1.2 Collaboration

While BRWF was a lead @anization in drafting the WRPsome of the restoration actions and projects
addressed in this plan willbe completed by other partners and organizations working in the Bitterroot
watershed. In an effort to embrace local knowledge and include priorities beyond those of BRWF, we invited
interested parties to assist in developing the WRP. These stakeholders lunbed:

Bitterroot National Forest

Clark Fork Coalition

Montana Fish, Wildlife & Parks

Trout Unlimited

Missoula Valley Water Quality District

Missoula County

Ravalli County

Bitterroot Conservation District

Missoula Conservation District

Lolo Watershed Goup

Lolo National Forest

Stakeholders offered information regarding current and aspirational projects, restoration opportunities,
and plans within the watershed. This WRP is therefore reflective of the priorities of the BRWF as well as
our partners working in the basin.

B R N R ]

1.3 Selection of Priority Streams

The purpose of the WRP is to develop a strategic and achievable approach to restoration and education
efforts. In order to do this, BRWF and stakeholders selected priority areas of focus within the Bitteot
watershed. While the process of choosing priority areas was influenced heavily by TMDL reports and
recommendations from the Subbasin Plan, social aspects and historical context were also considered. Key
questions included:

Which streams have been mdsseverely impacted by NPS pollutants?

Is there currently momentum toward restoration in the subwatershed?

Do any partners have connections and relationships with landowners in the area?

What conservation efforts have landowners historically engageh and how can we further educate
about opportunities for restoration?

= =4 -4 -4

By collectively discussing organizational priorities and initiatives, we were able to uncover overlapping
priorities and streams of interest; In turn, 13 priority streams in the Biterroot watershed were identified
which will be the focus of this plan and of restoration efforts for the next 5 years.

3 WRPs specific to Lolo Creek and Méli Creek have been produced by partner organizations. While these streams are of priority in
the Bitterroot Watershed, they are not discussed at length in this WRP. Miller Creek is included as a priority stream in (IRP as
well because it is a projectdcus for the ceauthors of this WRP, including the Bitter Root Water Forum and Clark Fork Coalition.



The following maps represent the subbasins encapsulated by the priority streams listed in section 3 of this
document Further, these maps indicate the locations of impaired waters identified by DEQ in the Bitterroot
and Bitterroot Headwaters TMDL planning aread5 The four most common probable causes of impairments
in the Bitterroot watershed are sedimentation/siltation, nutri ents (including phosphorus, nitrogen,
chlorophyll-a, nitrate, and nitrite), temperature, and flow regime modificationAccordingly, the geographic
reaches that each of th

ese causes affects is explored in the following maps.
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watershed as described in this WRP

4 Montana Department of Environmental QualityFinal 2018 Water Quality Integrated Report Appendix A: Impaired Watetslena:
Montana. Department of Envbnmental Quality [2018]. Web.

5 Streams in the Lolo watershed (Lolo Creek and Lolo Headwaters planning area) are not included. Please see the Lolo WRRtuerfu
information on these streams.
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Figure 3: Streams impaired by flow regime modificatian
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SECTION 2THE BITTERROOT WATERSHED

Located in the Rocky Mountains of western Montana, the Bitterroot watershed encompasses 2,899 square
miles. It is bordered by the crest of the Bitterroot Mountains to the west, the crest of the SapphiMountains
to the east, the headwaters of the Bitterroot River to the south at Lost Trail Pass on the IdgiMontana

border, and the confluence of the Bitterroot River with the Clark Fork River to the north in Missoula County.
The watershed is contained wthin Ravalli County, with just a small portion of its northern boundary falling
within southern Missoula County.

The Bitterroot watershed is characterized by a wide valley and meandering river channel with riparian forest
and floodplain. The watershedmcludes high, glaciated mountains with alpine ridges at higher elevations and
glacial and lake basins at lower elevations. Elevations range from 10,131 feet at Trapper Peak in the
Bitterroot Mountain Range to 3,120 feet on the valley floo€

The Bitterroot watershed is complex for a number of reasons:

1. Tributaries z While most recreational use occurs on the Bitterroot Mainstem, its many tributaries
provide flow and spawning habitat. Because of these many tributaries, the Bitterroot watershed is a
complex g/stem with many opportunities for degradation and improvement.

2. Climate z The Bitterroot Valley is arid, receiving 12 inches of rainfall per year, though as much as
100 inches falls in the surrounding mountain ranges. Rivers in the watershed are snowmelt
dominated systems that experience large changes in flow rates from season to season.

3. lrrigation z Established in the late 1800s, the primary irrigation systems of the valley are comprised
of several irrigation districts managing large canal systems. Theseeasome of the oldest, largest and
most complex irrigation systems in Montana. Due to the dry climate in the valley bottom, this system
is crucial to sustaining the economy and lifestyles of Bitterroot Valley residents, as it disperses the
high mountain rainfall throughout the valley and the dry summer. However, this system contributes
to the dewatering and altered flows of streams in the watershe#l.

4. Land Ownership and Land Usez The valley bottom of the Bitterroot is generally privately owned
for residential or agricultural use. The irrigation system supported early subdivision of lands into
small agricultural parcels, setting the stage for fragmentation of private lands. Conversely, most high
elevation, headwater areas are public land with relatively itact habitat; ownership includes the U.S.
Forest Service and state of Montan@.

5. Demographics z High growth rates and corresponding demographic trends have shifted the
economics of Ravalli County to less of an emphasis on traditional agriculture and timbedustries.10
In addition, a portion of the watershed lies within Missoula County as well as the city of Missoula.
"AOxAAT ¢mpn AT A ¢mnpyh 2A0ATTE #1 01 6U8O bPI BOI ACET 1
8.7%, making these two of the fastesgrowing counties in Montana?

6. Recreation z The Bitterroot valley is a highly popular fishing destination, regularly ranking in the
Top 5 statewide. In the 20172018 license year, the Bitterroot Mainstem supported 102,388 angler
days, 41% of which were norresident 2OEEO ET AOOOOU EO Al Ei pi OOAT 6 PEA
economy.

7. Fire - In recent decades the watershed has experiencegveralextremely large and/or high intensity
fires, including in 1996, 2000,2013, and 2017. While fire is a natural force irthe area, it can

6 Clark Fork Coalition.2017 Bitterroot Watershed Strategyweb.

7 Montana Department of Natural Resources and Conservatidrabitat Conservation PlarWeb.

8 Clark Fork Coalition.2017 Bitterroot Watershed Strategyweb.

9 Oberbillig, Deborah RichieTaking Care of the Bitterroot Watershedgitter Root Resource Conservation and Development Area, Inc.
2005. Print. p .5

10 Oberbillig, Deborah RichieTaking Care of the Bitterroot Watershe®itter Root Resource Conservation and Development Area, Inc.
2005. Print. p .4

11 United States Census BureaQuickFacts Web.

12 Montana Fish Wildlife and Parks (FWP). Angler Pressure Survey Summary [2018] Accessed online at:

http://fwp.mt.gov/fwpDo c.html?id=91831
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https://clarkfork.org/wp-content/uploads/2015/03/2017-Bitterroot-Watershed-Strategy-Final.pdf
https://books.google.com/books?id=JUs3AQAAMAAJ&pg=SA4-PA6&lpg=SA4-PA6&dq=rainfall+bitterroot+valley+12+inches+over+100&source=bl&ots=OkkIPG2PLy&sig=ACfU3U1EybwjDQ8ha0nSgG7YUg5e-59UOQ&hl=en&sa=X&ved=2ahUKEwjsoIDKnZfkAhW9HTQIHfnhC0EQ6AEwC3oECAsQAQ#v=onepage&q=rainfall%20bitterroot%20valley%2012%20inches%20over%20100&f=false
https://clarkfork.org/wp-content/uploads/2015/03/2017-Bitterroot-Watershed-Strategy-Final.pdf
https://www.census.gov/quickfacts/fact/map/MT/PST120218

contribute large amounts of sediment to water bodies, and the response of the watershed to the fire
depends on its health beforehand?

Figure 7: View of high glaciated mountains with alpine ridges and lower elevation lake basin from at¥u Cup
Lake/Reservoir. Tin Cup Lake is a natural lake that has become much larger in size because it has been dammed
for water storagel4

13 Oberbillig, Deborah RichieTaking Care of the Bitterroot Watersheditter Root Resource Conservation and Development Area, Inc.
2005. Print. pp. 1819.

14 photo courtesy of M. Hoyt, 2011
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SECTION 3PRIORITY STREAMS IMPAIRMENTS, MANAGEMENT
MEASURES, LOAD REDUCTIONS, AND PROJECTS (EEMENTSH1, #2,

and #3)

3.1 Section Guide

The following chapters are dedicated to each of the Priority Streams in the Bitterroot; the components below
are provided in each Priority Stream chapter.

Description 15

A brief background of the Priority Stream is provided, inclding information such as location, fluvial
processes, and significance to human and wildlife populations.

Stream Impairments 16

Every 2 years per federal requirements, DEQ compiles the Integrated Report (IR), which includes a list of
waterbodies that are faling to meet water quality standards. Known as the 303(d) list, it identifies water
bodies throughout Montana whose beneficial uses are impaired93mpaired streams in the Bitterroot
watershed are included in the 2018 IRNot all streams in the Bitterrootwatershed have been studied by the
DEQ and are thus not classified as impaired by definition. However, the restoration needs of these streams
are still considered as they may be contributing pollutants to higheorder, officially impaired rivers
downstream.!? 13 streams (10 of which are included on the 303(d) list)were chosen as priority streams to
be the focus of restoration efforts as detailed in this WRP.

The IR includes information on thecauses of impairment for a streamand on the probablesourcesof

pollutants. A TMDL is the maximum amount of a pollutant allowed to enter a waterbody so that it can still
meet its water quality standards. Each of the 13 priority streams in this WRP is a stream of concern for one or
more of the following pollutants:

Sedimentation/siltation

Temperature

Alteration in stream-side or littoral vegetative covers

Flow regime modification

Phosphorus, total

Nitrogen, total

Nitrate/Nitrite (Nitrite + Nitrate as N)

Physical substrate habitat alterations

Lead

Aluminum

Fish passaye karrier

Chlorophyll-a

The two most common problems among priority streams in the Bitterroot watershed are increased sediment
and temperature, followed by alterations in streamside or littoral vegetative covet EA O3 OOAA|

) I B A E O lsekbtior® 6 the WRP lists specific problems and contributing factors for each priority
subwatershed. Also included is a chart highlighting the pollutant category, affected beneficial uses, and status
of the TMDL.

=4 =4 =8 888888989

15 stream description information is derived from:Montana Department of Environmental QualityBitterroot Temperature and
Tributary Sediment Total Maximum Daily Loads and Framework Water Quality Improvement Ritatlena:Montana. Department of
Environmental Quality [2011]. Web.

1641 stream impairment tables are derived from: Montana Department of Environmental Qualityzinal 2018 Water Quality Integrated
Report Appendix A: Impaired Waterslelena: Montana. Department of Environmental Quality [2018]. Web.

17 jakober, Michael JCameronBlue Ecoburn: Biologal Assessment and Evaluatiofula, MT] U.S. Forest Service, Bitterroot National
Forest [2011].

14



Impairment Cause TMDL Impaired TMDL Source of
Pollutant Beneficial Use Complete Impairment
Category Cause

The problem with the The category | Desirable uses that| Whether a List of activities

stream that interferes in which the | water quality should| TMDL Report | that may have
with its beneficial uses; pollutant is | support: aquatic life, has been caused or
may be a pollutant, such| grouped for agriculture, completedfor worsened
AO O1 AAAS i purposes of | drinking water, and | this pollutant | problems in this
of issue, such as TMDLs e.g. primary contact stream; sources
OA1l OAOAOEsidg] Nutrients, recreation of pollutants
or littoral vegetative Metals,
Al 6AO0o Temperature

Figure 8: Definitions of terms summarizettom the 2018 IRand provided for each priority stream.
Pollutant Load Reduction Goals
Oneof" 27&80 1 AET CIi AT O EO O EIi DOl OA xAOAO NOAI EOU OOAE ¢
are supporting all of their beneficial uses. We expect the management measures called for in this WRP will
help achieve some of the load reductions identi#d in the TMDLs. The load reduction needs for each
subwatershed are derived from the Bitterroot River Headwaters TMDLs and the Bitterroot River Mainstem
TMDLs. Each subwatershedhapter has a table describing the necessary load reductions in sediment,
temperature, metals, and/or nutrients to meet TMDLs. Meeting these necessary load reductions is the prime
directive of the restoration actions developed by BRWF.

Management Measures

This section includes a description of the NPS management measures needetdgin achieving the load
reductions described in Section 6 and a description of the critical areas where this WRP proposes
implementing those measures. The recommendations described here were derived in part from the Subbasin
Plan, which was developed by aumber of regional organizations in 2009 to collectively assess
subwatersheds and provide recommendations for conservation actions. The Subbasin Plan includes a
comprehensive list of management needs, and we used the plan as a guide for selecting andriidgimg

DOl EAAOO FAEl-ywar@&@kptin. 72080 v

For each priority stream, a table of restoration activities that would likely benefit this particular stream is
provided. These activities are selected to address the pollutants and other impairment caassin the stream,
xEOE OEA AEIi 1T &£ OAOOI OET ¢ OEA OOOAAI 80 AAT AEEAEAI OOAO:
been implemented since 2014 as well as measures that can be implemented in the near future. Specific
projects and management needs machange over time as new opportunities or threats arise. If priorities
change, necessary NPS management measures will be adjusted accordingly.

Projects
Since the publication of the first WRP in 2014, a number of restoration projects have been undertakenthe o
"27& AT A 1T 00 PAOOT AOO 11 OEA " EOOAQBGHdNMatortod gastOE OU 3 00,

ongoing, and planned projects is provided.

BRWF focuses largely oriparian revegetation projects. These usually result in benefits to setient,
temperature, and nutrient loads as wellBecause of this relationshipthe interconnected nature of NPS
pollutants is taken into account when BRWF develops restoration projector some streams, special
considerations were made to address aquatic ggies of concern, and specific recommendations to improve
fisheries are included.

15



3.2 Mainstem Bitterroot River

Description

The mainstem Bitterroot River stretches over 80 miles, from the confluence of the East and West Forks near

Darby, northward to Missoula where it enters the Clark Fork River. It is the largest tributary to the Middle

Clark Fork River. While restoration actions generally focus on tributaries rather than the mainstem, the River

carries the cumulative impacts of all Bitterroot watershel streams, both in terms of impairments and

improvements. The mainstem Bitterroot was specifically included because of growing concerns about

T OOOEAT O AGAAAAAT ARG ET OEA InisdiidetheBktdrdd Rivedirfokhe $ %1 6 O 4 - $
following reaches:

1. Upper Mainstem Bitterroot River:  Stretching from the confluence of the East West Forks near
Darby to the mouth Skalkaho Creek, just south of Hamilton, the upper portion of the Bitterroot River
flows roughly 25 miles through the southern part of tte Bitterroot Valley in Ravalli County. The
relative narrowness of valley in this reach leaves less room for agriculture and development. This
upper portion of the river is home to an important stronghold of native Westslope Cutthroat trout as
well as Bulltrout, which use the Bitterroot mainstem as valuable summer and ovewintering habitat
and access the tributaries and forks when spawning.

2. Middle Mainstem Bitterroot River:  The middle reach of the Bitterroot River flows approximately
27 miles across the boad valley floor from Skalkaho Creek near Hamilton to Eightmile Creek near
Florence. As the valley widens, the river becomes more dynamic with relic channels, oxbows and
regular lateral migration during flood events. The shifting nature of the river is o&n in conflict with
agricultural and residential use in the valley. This has led to efforts to stabilize banks (often with rip
rap) and straighten the river, greatly altering its natural profile and function. The Middle Mainstem is
also the most severely dwatered section of the Bitterroot, specifically the 17 miles between
Corvallis and Stevensville (before groundwater and irrigation returns begin to increase flows in the
River).18 Although target flows for Painted Rocks Reservoir releases are set for 406&at Bell
Crossing, this location regularly drops to 200 CFS during dry years. The middle section of the
Bitterroot River is still home to native populations of Cutthroat and small numbers of Bull Trout,
while continuing to provide valuable overwintering habitat. However, nornative trout become
most prevalent in this stretch and further downstream.

3. Lower Mainstem Bitterroot River. Continuing northward, the lower reach of the Bitterroot River
flows from Florence to its mouth at the Clark Fork River in Msoula County, just west of Missoula.
Carrying water that originated above 10,000 feet elevation in the Bitterroot Mountains, the mouth of
the Bitterroot River enters the Clark Fork Riverat approximately 3,100 feet elevation, with an
average peak runoff ofoughly 8,000 CFS and a base flow of roughly 1,000 CFS. The broad lower
section of the river continues to meander through agricultural lands and faces many of the same
alterations to flow, temperature, and riparian vegetation faced farther upstream. THewer river is
dominated by non-native trout species. The lower river additionally faces developmentelated
impacts as it flows through the Missoula metropolitan area. For example, winter road maintenance
and stormwater runoff contribute sand and chlorideions into the river. Further, heavy streamside
AAGAT T PIi AT O EO T £/ DAOOGEAOI AO AT T AAOT O1 AEATTAI 1 EC
function.

18 Montana Fish Wildlife and ParksEWP Dewatering Concern Areas, Revidddntana FWP [2005]. Web

16


http://fwp.mt.gov/fwpDoc.jsp?id=38105

Stream Impairments 19

Stream Impairment TMDL Impaired TMDL Source of Impairment Cause
Section Cause Pollutant Beneficial | Complete
Category Use
Upper Alteration in N/A; non- Aquatic N/A Grazing in Riparian or Shoreline
Bitterroot stream-side pollutant Life Zones
River or littoral Rangeland grazing
(confluenc vegetative Streambank
e of East covers modification/destabilization
and West
Forks to
Skalkaho
Creek)
Middle Flow Regime | N/A; non- Aquatic N/A Agriculture
Bitterroot Modification pollutant Life Crop production (irrigated)
River
(Skalkaho
Creek to
Eightmile Temperature | Temperature | Aquatic Yes Agriculture
Creek) Life Wet weather discharges
(NPS)
Lower Alteration in | N/A; non- Aquatic N/A Rangeland grazing
Bitterroot stream-side | pollutant Life Wet weather discharges
River or littoral (point source, stormwater,
(Eightmile vegetative SSO, CSO)
Creek to covers
mouth at
Clark Fork
River)20
Lead Metals Aquatic Yes | Source unknown
Life
Temperature | Temperature | Aquatic Yes Agriculture
Life Wet weather discharges
(NPS)

19Montana Department of Environmental QualityFinal 2018 Water Quality Integrated Report Appendix A: Impaired Watételena:
Montana. Department of Environmental Quality [2018]. Web.

201n 2013, the Lower Bitterroot River was delisted for Nittogen NOOAOAQ AAOGAA 11 O! pbl EAAAT A 713 rxAOAO
AOOAET AANn ! AAT OAET ¢ O1 T Ax AOOAOOI AT O 1 AOGET Ad j $%wl c¢mpocet (1 xAOAOR 1
for agencies and partners working in the valley.
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TMDLs and Load Reductions

Temperature 21
4EA OAIi PAOAOOOA 4-3, EO AAOAA 1 [ stAnddrds.IFd BliwAtds, x EOE - 11 O
OEA AAT AEEAEAI OOA OUPA OEAO OEA "EOOAOOIT O EO Al AOOE A&
allowable increase over the naturally occurring temperature is 1*F if the naturally occurring temperature
is less than 66*F Within the naturally occurring temperature range of 66 to 66.5 °F, the allowable increase
cannot exceed 67°F. If the naturally occurring temperature is greater than 66.5°F, the maximum allowable
increase is 0.5° B
To achieve the temperature targetin the Middle and Lower segments of theBitterroot River, the TMDL
recommends several linkages to temperature be addressed: riparian and stream channel conditions,
headwater and tributary thermal influence, wastewater influences, and irrigation withdravals and return
flows. The linkages that this Watershed Restotgn Plan will focus on are covered in more detail below.
1 Riparian and stream channel conditions: The TMDL recommends increasing effective shade in the
middle and lower Bitterroot River by 0.5%. It also recommends no increase in channel width
91 Tributary temperature: The TMDL recommends a focus on reducing instream temperatures in East
Fork and West Fork Bitteroot Rivers, Hayes, ThreemileKootenai,McChin, and Tin Cup Creeks. See
Sections3.3, 3.4, and 3.11in this WRP for management measures this WRP recommend
implementing in the East Fork West Fork and Threemile Creek.
9 Irrigation water: The TMDL recommends a 15% increase in irrigation withdraw efficiency during
mid-June through August, and a reduction in volume of warm water returned by 75%

Lower Bitterroot River Lead Example TMDLs 22

All lead exceedances in th8itterroot River occurred during spring runoff conditions. This indicates that
lead is likely bound to sediment and enters waterways from overland flow and erosion or resuspensiof
contaminated sediment already in the stream bedHowever, no single, obvious cause to the lead
impairment is evident based a the available data.

High Flow Low Flow
Discharge (CFS 9260 750
Hardness (mg/L) 25 77
Measured Pb Concentration 2.37 2
fter, q
Target Pb Concentration 0.54 2.28
ft¢er, q
TMDL (lbs./day) 27.00 9.23
% required load reduction to 7% 0%
meet TMDL 23

21 Montana Department of Environmental QualityBitterroot Temperature and Tributary Sediment Total Maximum Daily Loads and
Framework Wder Quality Improvement PlanDocument No. COG'MDL-03aF. Table 65 and 6-11. 2011.

22 \Montana Department of Environmental QualityFinal - Bitterroot Watershed Total Maximum Daily Loads and Water Quality
Improvement Plan Helena: Montana. Department of Environmental Quality [2014]. Document No. GUMDL-03aF. Table 68. Print.

23 Based on the highest single sample concentration
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Management Measures

Management measures for temperature will focus on restoring shade and instream flow in tempevae-
limited tributaries to the Bitterroot River, and within the Bitterroot River corridor itself. This includes
targeted riparian fencing and planting, irrigation efficiency projects and potentially instream flow
transactions. BRWF and partners do not havienmediate plans to address lead exceedances in the
Bitterroot River. However, we recognize that with increased development in the Bitterroot Valley and
increased monitoring, projects related to either metals or nutrients may become a priority. We will
continue to work with the DEQ and other water quality monitoring programs to assess and address
impairments in the river as they arise.

Projects

Restoration activities on the Bitterroot River will focus on riparian revegetation and public outreach and
educaional opportunities. We will continue primarily focusing on efforts to improve water quality in
tributaries flowing into the River.

1 In2019, BRWF and FWP began a streambank revegetation project at the heawigfficked
Stevensville Fishing Access Sita the Middle Bitterroot River. This project is anticipated to reduce
water temperature and benefit aquatic life due to increased riparian shadindpEQ has provided
$15,000 in support of this project.

1 Beginning in 2020, BRWF will complete a streambank stdidation and revegetation project on the
Middle Bitterroot River at the new Skalkaho Bend Park in Hamilton. This project is anticipated to
reduce water temperature and benefit aquatic life due to increased riparian shadinEQ has
provided $123,000 in support of this project.

1 Instream flow leases are some of the most challenging, but potentially impactful projects to address
water quality. Trout Unlimited and the Clark Fork Coalition are actively perusing instream flow
projects in streams with severe flowalterations and/or priority fisheries. Numerous water leasing
projects have reduced irrigation withdrawal impacts to Bitterroot tributaries such as Tin Cup Creek,
Lost Horse# OA AE  A'in Breek.orhe®&nked Rocks Reservoir water share managed by FWP has
also notably improved Bitterroot River temperatures and flows.

BRWEF hosts annual irrigation toursdi D OT I T OA DOAI EA O1 AAOOOAT AET C 1T &
system.These tours typicallycover reservoirs, irrigation diversions, fish screensand agricultural
applications of irrigation.
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Description

The West Fork Bitterroot River is one of the largest waterbodies entering the Bitterroot River, with a

drainage area of over 550 square miles. One of the most notable feasi of the West Fork Bitterroot River is
Painted Rocks Dam, and its 32,362 acifeot reservoir, owned by the Department of Natural Resources and
Conservation. 10,000 acrdeet of this stored water is leased for irrigation while 25,000 acrdeet is marketed

to Fish Wildlife and Parks and released to support instream flow in the Bitterroot River. The dam has served
as a barrier to some nomnative fish, making the upper West Fork one of the most valuable native fish
resources in the Bitterroot. Roads, bank stability, fish passage, and historic mining are the primary impacts
to the upper watershed, above Painted Rocks, and will be the focus of restoration activities, both on the West
Fork and its tributaries. In the lower West Fork, restoration activities wil focus on reducing the impact of the
Nez Perce road to the Nez Perce Fork.

Stream Impairments 24 25

Impairment TMDL Impaired TMDL Source of Impairment Cause
Cause Pollutant Beneficial | Complete
Category Use

24 Montana Department of Environmental QualityFinal 2018 Water Quality Integrated Report Appendix A: Impaired Waters. Helena:
Montana. Department of Environmental Quality [2018]. Wéb.

25 several tributaries to the West Fork are also impaired and may be the focus of future restoration work. These include the Nez
Perce Fork (Temperature), Hughes Creek (Alteration in streasside or littoral vegetative covers; Physical substrate habitat
alterations; Sedimentation/Siltation; Temperature), Overwhich Creek (Temperature), Ditch Creek (Sedimentation/Siltation) anBuck
Creek (Sedimentation/Siltation).
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TMDLs and Load Reductions

Sediment

West Fork Bitterroot River sediment Iads are largely natural or derive from fires of 2000. Humaitaused
sediment loading is primarily linked to forest roads and eroding banksA 57% decrease in sediment from
forest roads is necessary, as is a ¥6decrease in loads from humascaused bank erosior? Sediment
exceedances also occur in West Fork tributariesuch asDitch Creek @due to forest roads and silvicultural
harvest), HughesCreek (due to mining and channelization, and Buck Creek ifo listed source)?’

Temperature

The TMDL on the West Fork Bitterroot River used existing and potential shade to establish the water

NOAT EOU OAi DbAOAOOOA Cci A1l O AT A OAOCAOG8 4EAOAEI OAh AEEAA
temperature load reduction required to meetwater quality standards. On the West Fork Bitterroot River,

the majority of shade loss originates from main roads and secondargads, and the TMDL recommends

45% effective shade to achieve the TMD#8 Relatively little riparian cover exists on the stretch between

Deer andHughesCreeks, making this area an opportune location foravegetation efforts?® Temperature

exceedances also occun tributaries , including the Nez Perce Fork (due to forest roads and loss of riparian

habitat), HughesGreek (due to mining and channelizatior), andOverwhich Greek (due to site clearing .30

Management Measures

Management measures in the West o will focus on reducing road-stream interaction, with potential
reductions of both temperature and sediment loading. Longerm, historic mining impacts should be
addressed through partnership with private landowners.

Projects
Restoration activities will focus on improving the quality and connectivity of habitat for native fish.

1 Trout Unlimited is working with the Bitterroot National Forest (BNF), FWP and Bitterroot
Conservation District to improve fish passage and reduce fish entrainment in ditches ineg upper
West Fork through diversion upgrades and fish screen installations. This effort is based on a 2017
inventory of irrigation diversions in priority Bull Trout streams. Project prioritization was based on
potential benefits to native species, cost ahlandowner/water user willingness. These projects with
private irrigators may also create opportunities for riparian restoration on private lands.

9 Trout Unlimited has initiated early conversations with the Forest Service about reducing sediment
and temperature loading along Nez Perce Road.

9 Bitterroot National Forest actively restored mining impacts on nowpublic land along Hughes Creek.
Eventually, this restoration should also occur on private lands, but will require buyn from private
landowners.

26 Montana Department of Environmental QualityWater Quality Restoration Plan and Total Marum Daily Loads for the Bitterroot
Headwaters Planning Area2005. Table 431.

27 Montana Department of Environmental QualityFinal 2018 Water Quality Integrated Report Appendix A: Impaired Waters. Helena:
Montana. Department of Environmental Quality [2018]. Wb.

28 Montana Department of Environmental QualityWater Quality Restoration Plan and Total Maximum Daily Loads for the Bitterroot
Headwaters Planmg Area.2005. Table 514 and 515.

29771 0ATA $s%w1 7AOAOOEAA 00i OAAOGEI T 3AAOEI T8 O2EPAOEAT %OAI OAGEIT AT A
30 Montana Department of Environmental QualityFinal 2018 Water Quality Integrated Report Appendix A: Impaired Waters. Helena:
Montana. Department of Environmental Quality [2018]. Véb.
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Between 2008 and 2010, the BNF and BRWF compiled a stream crossing inventory with $25,430 in
funding from DEQ. Geum environmental consultants partnered to design three projects that
addressed streambank stabilization and/or temperature impairments.

In 2014-2015, BNF removed three culverts to eliminate fish passage barriers and seeded, fertilized,
mulched, and planted native shrubs on disturbed areas.

In 2018, BNF implemented BMPs on 8.2 miles of road adjacent to Slate Creek, a tributary to the West
Fork.

In 2016-2017, BNF planted riparian shrubs along .4 miles of stream.

In 2016-2017, BNF implemented drainage improvements on 95 acres in the West Fork, East Fork,
and Mainstem drainages. Road maintenance was performed to reduce sediment loads to streams.
In coming years, BNF plans to implement road treatments (including BMPs, storage, and
decommission) below Painted Rocks Lake. In addition, BNF plans to perform a retdtrail
conversion, including culvert removals and revegetation of disturbed soils, on a road axeOverwhich
Creek, a tributary to the West Fork.

22



3.4 East Fork Bitterroot River

Description

The East Fork of the Bitterroot River (East Fork) originates high in glaciated basins of the Sapphire
Mountains. Some basins are composed of metasedimentarycks of the Belt Series and others of granitic
bedrock. Thus, glacial and alluvial deposits of mixed origins and sandy materials from granitic bedrock
influence substrates of the East Fork. The East Fork flows alternately through legvadient montane valleys
and confined narrow valleys, intermittently transporting sediment and then depositing it in lowgradient
reaches that run primarily through private land. The East Fork bends at its midpoint and flows north to meet
the West Fork of the Bitterroot RiverBelow the confluence, the valley narrows, and smaller tributaries flow
through moderate- to high-relief landforms, routing runoff and sediments from weathered granitic outcrops
to the mainstem of the Bitterroot River. The East Fork is an important migratoy corridor for Bull Trout and
Westslope Cutthroat Trout coming out of the Bitterroot River to spawn and rear in the upper East Fork.

Stream Impairments 31

) TMDL Impaired TMDL
Impairment Pollutant Beneficial Source of Impairment Cause
Cause Category Nee Completed
Grazing in Riparian or Shoreline
Zones
Alteratign in N Aquatic Highways, Roads, Bridges, .
streamside or . N/A Infrastructure (New Construction),
. pollutant Life o
littoral cover Channelization
Streambank Modifications-
destabilization
Highways, Roads, Bridges,
Infrastructure (New Construction)
Sedimentaion . Aquatic Watershed Runoff following Forest
A Sediment . Yes .
/ Siltation Life Fire
Grazing in Riparian or Shoreline
Zones
Grazing in Riparian or Shorghe
Zones
Aquatic Stream.t.)anlf Modifications
Temperature Temperature Life Yes destabilization

Highways, Roads, Bridges,
Infrastructure (New Construction)
Channelization

31 Montana Department of Environmental QualityFinal 2018 Water Quality Integrated Report Appendix A: Impaired Waters. Helena:
Montana. Department of Environmental Quality [2018]. Web.
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TMDLs and Load Reductions

Sediment 32

EastFork Bitterroot River sediment loads are largely natural or derive from fires of 2000Humancaused
sediment loading is primarily linked to forest roads and eroding banksA 42% decrease in sediment from
forest roads is necessary, as is a 75% decrease in loads from hurtaused bank erosion.

Temperature 33

To achieve the temperature water gality standard, the TMDL is essentially expressed as a per¢age of

effective shade. For this stream55% effective shade should cool stream temperatures sufficiently. Based

iIT DAOOI AOBO DPOEI OEOGEAOG AT A 1 AT Al xlioA &xtioAslaimeddA OET T Oh OEE
increasing effective shade neathe confluence of Reimel Creek and revegetation on working lands.

Management Measures

Restoration actions will focus on reducing the negative effects of Highway 93 and associated development

toripaian AOAAO8 2EDAOEAT OAOACAOAOEITT xEIl AA EAU O AAEEAC(
to direct impacts on streamside vegetation, these activities reduce unnatural erosion, lowering sediment

rates, and provide shade and cool groundwater infiltratin to lower temperatures. This lends itself well to

supporting fish populations, who benefit from the improved water quality as well as improved habitat that

riparian vegetation provides.Good locations for these activities include the riparian mile abovihe town of

Conner,additional locations alongside Highway 93, and upstream of Sulassessing riparian roads and

identifying locations where relocation could improve riparian vegetation may help achieve the desired

level of shadeWhere relocation is notan option, upgrading or maintaining may lower sediment delivery

from near-stream roads.

Fish passage in the upper watershed is also a primary focus; additional activities may include removing
barriers to fish migration or habitat use.The irrigation infrastructure on the East Fork should be
considered for risks of fish entrainment in ditches and opportunitiego increase instream flows. Activities
on private lands may include conservation easements, improving the efficiency of irrigation systems,
encouraging grazing BMPs, implement restoration projects to improve instream habitat, channel form, and
riparian zones. Continued education and outreach activities will build on existing traction with private
landowners in this basin.

Projects

1 Between 2011 and 2016 BRWF revegetatedne mile of streambank adjacent to Highway 930
reduce temperature and sediment loadsTheseactivities were funded in part by RAC.

1 BRWF completed a project at the Lazy J Cross Ranch in Sula, MT in 2014 funded by DEQ 319
Future Fisheries Improvement Program, and Ponderosa TrusiThe project included riparian cattle
fencing and bank and floodplain revegetatioon 5.14 acres of floodplain and 4,200 linear feet of
streambank. The project addresseiksues of temperature, sediment, and ripaan vegetation and
reduced sediment loading by 6.6 tons/year

32 Montana Department of Environmetal Quality. Water Quality Restoration Plan and Total Maximum Daily Loads for the Bitterroot
Headwaters Planning Area. 2005. Table-20.

33 Montana Department of Environmental Quality. Water Quality Restoration Plan and Total Maximum Daily Loads for th&dsroot
Headwaters Planning Area. 2005. Table-57.

#4771 0ATA $%w1 7AOAOOEAA 001 OAAGEIT 3AAOEI T8 O2EPAOEAT %OAI OAGEITT ATA
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Trout Unlimited is working with the Bitterroot National Forest, FWP and Bitterroot Conservation
District to improve fish passage and reduce fish entrainment in ditches in the upper East Fork
through diversion upgrades, fish screen installationsand culvert replacements.

In 2013, Trout Unlimited and local contractors decompacted, decommissioned, and seeded 10
miles of roads in the Bertie Lord drainage. This project was supported by DEQ at $38)0Q Tiffany
and Company Foundation Grant and Bitterroot TU Chapter mini grant at $20,000 combined, and
BNF at $18,000. This project achieved a sediment load reduction of 98 tons per year.

In coming years, BRWF and BNF will implement South Valley Floodpldimeation, a plan to store
and/or decommission sections of two roads located next to East Fork tributaries. This project is
expected to cost $56,000 and will address problems with sediment, temperature, aquatic life, and
streamside vegetation.

Between 2014-2019, BNF completed approximately 42 miles of road maintenance, upgrades,
storage, and/or decommission on riparian roads in East Fork drainage basin.

In 2016-2017, BNF implemented drainage improvements on 95 acres in the West Fork, East Fork,
and Mainstan drainages. Road maintenance was performed to reduce sediment loads to streams.
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3.5Cameron Creek

Description

Cameron Creek is located in the upper headwaters of the Bitterroot watershed near Sula and originates in the
Sapphire Mountains on the eastide of the Bitterroot Valley. It flows south through the Bitterroot National
Forest and a mix of public and private land before draining into the East Fork Bitterroot River. Cameron
Creek provides spawning and rearing habitat for a widely distributed popw@tion of Westslope Cutthroat

Trout, which is threatened by poor habitat quality in the lower half of Cameron Creek arising from high
OAAETI AT O 1T AAO AT A Al AGAGAA xAOAO OAi PAOAOOOAOG8 7EEI A
of impaired waters, it is a source of elevated sediment loads and unnaturally warm water flowing into the

East Fork, which itself is listed for sediment and temperature impairments. No Bull Trout permanently live in
the Cameron Creek drainage; however, an incidental Bultdut has been known to enter the lower mile of
Cameron Creek to hold and feed for short periods of time (several weeks) during their upstream spawning
migration in the East Fork35

Stream Concerns36é

TMDL - TMDL Source of Concern Cause
Beneficial Use
Concern Cause Pollutant of Concern
Category Completed

Shade loss (removal of
riparian vegetation)
Historical land use
practices, including clearing
and burning for agriculture
Channelization

Grazing in riparian or
shoreline zones

Temperature Temperature Aquatic Life No

Streambank modifications
and destabilization

TMDLs and Load Reductions

Cameron Creek does not have publishedMDLs. Land use practices that remove riparian vegetatior Q.
clearing, burning, grazingand bankmodifications) have contributed to high stream temperatures through
shade loss and decreasegroundwater infiltration. Accordingly, riparian revegetation has a high potential for
reducing temperature loads. The proportion of the stream that is most viable for restoration activities
stretches from USFS 311 to its confluence with the East Fork.

35 Jakober, Michael J. CamerdBlue Ecoburn: Biological Assessment and Evaluation. Sula, MT.S. Forest Service, Bitterroot

National Forest. 2011.

36 ARKAOOA #Ai AOiI 1 #OAAE EAO 110 AAAT AOGOAOOAA AU $wih OEA OAOI OEi PA
assessment efforts completed by the Bitterroot National Forest, BRWF cathsrs it to be a stream of concern in the Bitterroot

watershed (Jakober, 2011).
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Management Measures

As a warm stream that is home to a population of Westslope Cutthroat, management measures
recommended for Cameron Creek include:

f
f
f

f
f

Removing barriers to fish habitat use and migrationsuch as culverts

Assessing the extent of dewatering in the creek and its tributaries and the associated impacts on fish
and temperature

Promote responsible irrigation and land use practices through conservation easements, education
and outreach programsgrazing management plans, incentive programs

Establish riparian vegetation to shade the stream, increase cool groundwater recharge, and improve
in-stream habitat Potential for beavery mimicry exists in the lower drainage in particular.

Assess the locatias and impacts of streamside roads; upgrade or relocate where necessary

Projects

|l

BRWF planted2,500 native plants, including willow cuttings and a variety of containerized plants
on Cameron Creek in 2013 and 2014. In 201600 feet ofcoir wattles, three large woody debris
structures, and additional willow cuttings were added for bank stabilization andto promote

willow propagation. Approximately 10,000 feet of riparian fencing was also constructed. This
project was supported by MWCC and RAC at $21,00Mese plantings are anticipated to contribute
to a reduction in overall stream temperatures, however, this has not been observed at the time of
publication as the vegetation requires additional time to grow large enough to provide stream
shade.

In 2014, BRWFplanted 2,000 plants, particularly willows,along .5 miles oDoran Creek, a
tributary to Cameron Creek. These plantings were intended to revegetate barren pasture areas to
help cool creek waters before entering Cameron Creek
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Description

Rye Creek originates on the east side of the valley in the Sapphire Mountains and enters the Bitterroot
River 6miles south of the town of Darby. Rye Creek, a-88uare-mile subwatershed, is naturally sensitive
because of its geology and weathered granit&nils, which easily erode. Most of the land is public, owned by
the Bitterroot National Forest, though private land comprises 15 square miles of the Rye Creek watershed.
The privately owned portion has a high road density and high levels of past timber heest; some areas
show evidence of other activities, including farming, livestock grazing, and mining.

Stream Impairments 37

. TMDL . TMDL Source of Impairment Cause
Impairment Impaired
Cause Pollutant Beneficial Use
Category Completed

TMDLs and Load Reductions

Nutrients

To achieve the total nitrogen water quality standard, humastaused sources of nitrogen should be reduced
by 20%. These sources include activities like silviculture, septic systems, and agtiture. 38 To achieve the

37 Montana Department of Environmental QualityFinal 2018 Water Quality Integrated Report Appendix A: Impaired Watétslena:
Montana. Department of Environmental Quality [218]. Web.

38 Montana Department of Environmental QualityFinal - Bitterroot Watershed Total Maximum Daily Loads and Water Quality
Improvement Plan Document No. COSMDL-04aF. 2014. Table 511.
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total phosphorus water quality standard, humancaused sources of phosphorus should be reduced by 60%.
The primary source of phosphorus in Rye Creek is agricultur#.

For this WRP, project partners intend to focus on agriculturabinds through practices such as offsite
watering, fencing, and establishing riparian management corridors. This source is a priority because of
landowner connections, existing momentum with these types of projects, and because nutrient pollution
from these sources can be address with traditional best management practices. Septic systems may be
addressed through education and outreach opportunities like realtor training and partnerships with
counties and cities

Sediment 40
Sources of sediment in Rye Creek ihae animal feeding operations, grazing in riparian zones, forest roads,

and silviculture. This WRP will focus on addressing sediment loads from anthropogenically influenced
eroding banks (aiming for a 13% load reduction) and forest service roads (63% loadduction).

Sediment Sources Current Total Allowable Sediment Load
Estimated Load Load Allocation (%
(Tons/Year) (Tons/Year) Reduction)

Roads

Eroding Anthropogenically

Banks Influenced

Natural

Upland All land uses

Erosion

Stormwater

Total Sediment Load

Management Measures

1 Improve fish habitat and populations through activities such as removing passage barriers,
particularly at diversion dams at irrigation ditches.

1 Reduce sediment loas from roads through activities suchs as recontouring, relocating,
decommissioning, and upgrading. This is of particular interest on North Rye Creek and the upper
drainage.

39 Montana Department of Environmental QualityFinal - Bitterroot Watershed Total Maximum Daily Loads and Water Quality
Improvement PlanPocument No. COSTMDL-04aF. 2014. Table &12.

40 Montana Department of Environmental QualityBitterroot Temperature and Tributary Sediment Total Maximum Daily Loads and
Framework Water Quality Improvement PlanDocument No. COS'MDL-03aF. 2011. Table 56.

41 This allocation represents the maximum allowable load under the constraints of the current Stormwater Construction permit.
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Revegetate riparian areas to reduce sediment loads from eroding baniad improve groundwater
infiltration. 12,000 feet of Rye Creek offers potential for revegetation, particularly on agricultural
lands and upstream of Highway 932

1 Implement BMPs on agricultural lands such as livestock fencing, offsite watering, irrigation practice
conversion, livestock management plans, etc.
Projects

Restoration actions here will complement restoration in the neighboring Skalkaho and Sleeping Child
subwatersheds to create a large block of improved habitat for focal fish species on the eastside of the
Bitterroot watershed.

il

Two private landowner projectsfunded by DEQwere completed in 2015 addressing eroding banks.
As a result of this project a total of 250 feet of streambank was restored with bioengineered soll lifts,
sediment loading to Rye Creek wareduced by 100 tons, nitrogen was reduced by 21.4 pounds, and
phosphorus was reduced by 173 pounds.

BRWF and BNF completed a project in 2015 to restore streamside forest roads to their original
condition, improving the riparian area and reducing sedimentnput to Rye Creek, Sleeping Child
Creek and several tributariesProject partners decompacted and recontoured 20 miles of roads,
removed 42 culverts, and reseeded soils after treatments. Across the project area, 173 tons/year of
sediment was reducedA phase two of this project will be completedn the coming years.

In addition to the projects done in partnership with BRWF, BNF has stored or decommissioned 185
miles of roads in the RyeCreekbasin.
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3.7 Sleeping Child Creek

Description

Sleeping Child Ceek is located south of Hamilton near Skalkaho Highway. Originating in the Sapphire
Mountains, the creek runs for 24 miles before joining the Bitterroot River. The Creek contains fair Bull Trout
and Westslope Cutthroat Trout populations, with an abundancef good spawning and rearing habitat,

creating the potential for improving these populations and connecting to other population strongholds in the
Bitterroot River.

Stream Impairments 43

Impairment TMDL Impaqu TMDL Source of Impairment Cause
Cause Pollutant Beneficial
Category Use Completed
Highway-road-bridge runoff (non-
Sedimentation : Aquatic construction related)
Sediment

Siltation Life Yes Agriculture

Silviculture activities

Aquatic Silviculture activities
Yes

Temperature | Temperature Life Agriculture

TMDLs and Load Reductions
Sediment44

The TMDL points out elevated fine sediment levels coming from roads, eroding banks due to human
activities, and upland erosion. Anthropogenic effects within 100 feet of the stream were noted along 16
river miles (a third of the stream).

43 Montana Department of Environmental QualityFinal 2018 Water Quality Integrated Report Appendix A: Impaired Watétslena:
Montana. Department of Environmental Quality [2018]. Web.

44 Montana Department of Environmental QualityBitterroot Temperature and Tributary Sediment Total Maximum Daily Loads and
Framework Water Quality Improvement PlarDocument No. COSMDL-03aF. Table 567: Sleeping Child Creek Sediment TMDL. 2011.
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Sediment Sources Current Total Allowable Sediment Load
Estimated Load Load Allocation (%
(Tons/Year) (Tons/Year) Reduction)

Roads 31 11 63%

Eroding Anthropogenically 885 593 12%

Banks Influenced

Natural 1502 1502

Upland All land uses 243 197 19%

Erosion

Point Stormwater 0 345 0%

Source Construction

Total Sediment Load 2661 2306 13%

Temperature 46

Unnaturally warm temperatures may have developed in Sleeping Child Creek due to irrigation activities

and loss of riparian vegettion. Fires of 2000 impacted vegetation along 10 miles in the middle segment of

the river, and ranching and farming activities may have reduced vegetation along the lowest 7 miles of the

stream. Further, in these lower reaches, irrigation diversionseduce streamflow in the river, allowing it to

AA EAAGAA 11 0A AAOGEI U AU OEA OO0T 8 $AAOAAOGEI C 31 AAPEITC
make the stream more suitable for native trout over Brown TroutThe TMDL recommendshe following

measures to abieve a 1F decrease in maximum temperature:

1 Increase shade to cover 2% more of the river;

I Decrease the channelidth: depth ratio from 24.6 to 16 or less;

1 Improve irrigation efficiencies in order to
Reduce the amount of water withdrawn for irrigation by 1%%, particularly in the summer
Reduce the amount of irrigation water that $ returned to the stream by 75%

Management Measures
Approaches to reduce temperature and sediment loads and benefit aquatic life include:
1 Reducingthe impacts of streamside roads though redesign, relocation, upgrades, et©ne road that
may be a target is located on the north side of the stream.

' Remove barriersto Bull Trout and other specied BDAOOACA8 /T A AEOAOOGEIT AAI
possible problem.

45 This allocationrepresents the maximum allowable load under the constraints of the current Stormwater Construction permit. Full
compliance with all conditions of the permit should achieve a load less than the amount given in this table.

46 Montana Department of Environmental Quality. Bitterroot Temperature and Tributary Sediment Total Maximum Daily Loads and
Framework Water Quality Improvement Plan, Document No. COBMDL-03aF. 6.5.5. 2011.
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Revegetating riparianareasto increase shadeand reduce sediment loadsApproximately 9,000 feet
of easilyimplemented revegetation potential exists, mostly on farming/ranching landg?
Revegetation is particularly needed in middle and lower reaches of the stream, though
subdevelopments and presence of homewill require landowner buy in.

Improving irrigation efficiencies. Activities include encouraging landowners to convert their
irrigation practices and implement BMPs, upgrading irrigation infrastructure (e.g. ditch lining,
headgate installation), and monitoring and metering flows.

Projects

Restoration activities will focus on improvements that could enhance the populations and migratory
capacity of native trout.

|l

BRWF and BNF completed a project in 2015 to restore streamsifterest roads to their original
condition, improving the riparian area and reducing sediment input to Rye Creek, Sleeping Child
Creek and several tributaries. Project partners decompacted and recontoured 20 miles of roads,
removed 42 culverts, and reseededoils after treatments. Across the project area, 173 tons/year of
sediment was reduced. A phase two of this project will be completed in the coming years.
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3.8 Skalkaho Creek

Description

The Skalkaho Creek drainage is a large subwatershed of approximat&B2 square miles. Originating high in

the Sapphire Mountains, Skalkaho Creek flows nearly 28 miles wesbrthwest through agricultural lands and

smaller private parcels before reaching the Bitterroot River. On portions of Bitterroot National Forest land,
Skalkaho Creek contains healthy populations of Bull Trout and Westslope Cutthroat Troinideed, Skalkaho
Creek contains some of the highest densities of Bull and Westslope Cutthradathe BNF.The pure-strain bull

trout population and quality habitat make Skalkaho a highly important for population maintenance-owever,
on downstream private lands, native trout diminish and exotic trout (Brook, Brown, and Rainbow) increase.
OE A IGandsApportStie/obsE A E |
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Skalkaho Creek are considered chronicallgewatered4®

Stream Impairments 50

Pl AT h

. TMDL . TMDL Source of Impairment
Impairment Impaired
Pollutant . Cause
Cause Beneficial Use
Category Completed
Flow Regime N/A; non- N o
e ' Al ic Lif N/A I r ion (irri
Modification pollutant quatic Lite 4 Crop production (irrigated)

TMDLs and Load Reductions

TMDLsare not applicable to flow regime modification impairmentsand therefore load reductions are not
calculated forSkalkaho CreekThe important native fishery is at risk from dewatering, grazing, passage
barriers, loss of riparian vegetation, and exotic trout! The stream is chronically dewatered for four miles and

particularly betw een the Ward and the Republican irrigation diversionsAdditionally, stream channel

sections that have been historically straightened to make way for agriculture or other development can

contribute to dewatering because channel complexity slows water moveemt over the landscape.

Accordingly, addressing irrigation inefficiencies and improving water storage on the landscape are important

restoration opportunities on Skalkaho Creek.

Management Measures

To address flow regime modification and assist aquatic gulations in Skalkaho Creek, management
measures should focus on:

48 Bitterroot Subbasin Plan for Fish & Wildlife Conservation p.38

49 (FWP, 2005)

50 Montana Department of Environmental Quality. Final 2018 Water Quality Integrated Report Appendix A: Impaired Watekelena:

Montana. Department oEnvironmental Quality [2018]. Web.
51 Montana DEQ. Water Quality Standards Attainment Record. 23 Jan. 2018. Assessment Record: MT76H004_100.
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Improving fish populations by identifying and removing barriers to migration or habitat use and
eliminating fish entrainment in irrigation ditches, particularly with respect to Bull Trout. Ditch
crossings upstream of Highway 93 may warrant further exploration.
Improving instream flows by encouraging responsible land use practices. This may include:
o Purchasing water rights
o Encouraging irrigation system conversion to efficient setups
o Conservatbn easements
0 Education and outreach
Improving landscape water storage by protecting and enhancing riparian habitats. Strategies to
achieve this include:
o Implementing grazing BMPs in riparian areas
0 Revegetation and floodplain creation activities, includingnative plant reintroduction, beaver
dam analogue construction, and vegetatiofased streambank stabilization Approximately
10,000 feet of easilyimplemented revegetation potential exists, particularly on lower
reaches and on grazing or agricultural land&
0 Recountouring or relocating streamside roads
o Channelized areas near Meadowlark Lane may warrant further exploration
Reduce the propensity of other water quality issues (sediment, temperaturetc.) to develop. (Roads
adjacent to Daly and Skalkaho Creelncluding road 75, contribute large amounts of sediment to the
stream and may require redesign or maintenance. Both Upper Skalkaho and Daly Creek have recently
been burned at moderate to high severity.)

Projects

Restoration actions will provide potential for expanding habitat for native species strongholds in the upper
reaches of Skalkaho Creek, and improving habitat connectivity in the lower reaches.

il

il

In 2016-2017, BNF replaced two culverts to accommodate 16@ear flows and aquatic organism

passage.

In 2015, BNF improved 1.1 miles of streambank along Daly Creek, stabilized stream banks along

Railroad Creek, and implemented measures to control recreational access along Railroad, Hog

Trough, and Upper Skalkaho Creeks.

Due to time constraints and capacityiinitations, BRWF has not completed any projects on Skalkaho

# OAAE O AAOAR 110 AOA AT U OPAAEEZEA DPOI EAAOO AOOOAI
and cultural significance, opportunities for restoration will continue to be sought through

networking and outreach.
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Description

Willow Creek originates in the Sapphire Mountains on the eastern side of the Bitterroot Valley and
supports strong native trout populations in its upper reaches. It flows mostly through private landand
stretches for 20 miles. Willow Creek empties into the Bitterroot River near Corvallis.

Stream Impairments

. TMDL . TMDL Source of Impairment
Impairment Impaired
Pollutant - Cause
Cause Beneficial Use
Category Completed

TMDLs and Load Reductions

Sediments3

Roads anthropogenicallyinfluenced streambank erosion, and upland erosion have resulted in elevated
sediment loads in WillowCreek. Riparian grazing and agriculture are the biggest causes of bank erosion.

Improving riparian conditions using BMPs can reduce this bank erosion and also reduce upland sediment
loads.BMPs can also reduce sediment loads from roads.

53 Montana Department of Environmental QualityBitterroot Temperature and Tributary Sediment Total Maximum Daily Loads and
Framework Water Quality Improvement PlarDocument No. COF MDL-03aF. Table 570: Willow Creek Sediment TMDL. 2011.
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Sediment Sources Current Total Allowable Sediment Load

Estimated Load Load Allocation (%
(Tons/Year) (Tons/Year) Reduction)

Roads

Eroding Anthropogenically

Banks Influenced

Natural

Upland All land uses

Erosion

Point Stormwater

Source Construction

Total Sediment Load

*This allocation represents the maximum allowable load under the constraints of the current Stormwater
Construction permit. Full compliance with all conditions of the permit should achiex a load less than this
amount.

Temperature 54

High temperatures in Willow Creek may have been caused by reduced riparian vegetation (especially on
grazing/crop lands on the lower seven miles of the strearmmany areas have Igs than 25% riparian
coverss). Water is also diverted for irrigation in the lower half of the watershed, which results in
temperature rise of the remairing streamflow. The Republican and eidge ditches cross and mix with the
Creek, which may result in warmed water.

The following practicesare recommended to reduce the maximunstream temperature by 2.5F:

1 Create effectiveshade on 8% more of the rive(8% representsrestoring riparian condition sto their
natural state)

1 Study and alter irrigation management practices to produce maximum bengfior the fishery

1 15% improvement in irrigation efficiency

Management Measures

To increase streamside vegetative cover and reduce sediment and temperature loads in Willow Creek, the
following measures are recommended.

54 Montana Departmer of Environmental Quality.Bitterroot Temperature and Tributary Sediment Total Maximum Daily Loads and
Framework Water Quality Improvement PlarDocument No. COSMDL-03aF. Table 624. 2011.

5. 71 0ATA $%1 7AO0AOOEAA 001 OAAGEIAT 7ROAGHEITAT & O DEOEAD 28O0 OOBBI * O1 A

37



9 Outreach and education programs targiing landowners in the Willow Creek drainage that encourage
responsible land use and irrigation practices

1 Riparian revegetation to increase shade and decrease sediment loagspecially on the lower half of
the stream. Approximately 90,000 feet of readilyachievable revegetation potential exists on Willow
Creek, partiailarly on crop or grazing lands®¢

1 Restoration activities that promote channel complexity (large woody debris, beaver mimicry, bank
bioengineering) especially in channelized areas

1 Implementing upland and riparianagricultural BMPs to reduce sediment delivery

1 Road BMPs (ditch relief at crossings, water bars, vegetative buffers, maintenance, recontouring) on
streamside roads and crossingo reduce sediment loads

1 Studying irrigation practices andinfrastr ucture in the area to determine opportunities for improving
irrigation effi ciency and reducing withdrawals

Projects

1 In coming years, BNF will complete Gold Butterfly Project to reduce fuels and implement BMPs, store,
or decommission roads, particilarly in riparian areas. This project will reduce sediment loads in
Willow Creek and Burnt Fork Creeks.

1 In2016-2017, BNF improved 3.5 miles of roads in the Willow Creek drainage.

f Due to time constraints and capacity limitations, BRWF has not completedyaprojects onWillow

# OAAE O AAOAR 110 AOA AT U OPAAEEEA DPOI EAAOO AOOOAI
and cultural significance, opportunities for restoration will continue to be soughthrough targeted
networking and outreach.
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Description

This subwatershed is 85.9 square miles, making it one of the largest tributaries on the east side. Its
north -facing headwaters maintain cold water that is home to a strong resident Bull Trout and Cutthroat
Trout population. The drainage as a whole supports a diversity of migratory birds, waterfowl species,
and is a key migration corridor for terrestrial species. After leaving Forest Service property in the
headwaters, Burnt Fork Creek runs through active agricultural landThe lower three miles of Burnt Fork
Creek meander through the scenic Lee Metcalf Wildlife Refuge, which provides spectacular fishing,
hunting, bird-watching, wildlife viewing, and hiking opportunities, drawing both local recreationists and
out-of-state sitors to western Montana. The lower 5 miles of the Burnt Fork is considered chronically
dewatered and disconnects from the Bitterroot River at low flows most years.

Stream Impairments 58

Impairment TMDL Impal_re_d TMDL Source of Impairment Cause
Cause Pollutant Beneficial
Category U Completed

TMDLs and Load Reductions

Nutrients

To achieve the total nitrogen watemquality standard, humancaused sources ofiitrogen should be reduced
by 40% and phosphorus by 20% These sourcegare primarily agriculture .5° For this WRP, project partners
intend to focus on agricultural lands through practices such as offsite watering,rfeing, and establishing
riparian management corridors. This source is a priority because of landowner connections, existing
momentum with these types of projects, and because nutrient pollution from these sources can be

57 (FWP, 2005)

58 Montana Department of Environmental QualityFinal 2018 Water Quality Integrated RepbAppendix A: Impaired Watergielena:
Montana. Department of Environmental Quality [2018]. Web.

59 Montana Department of Environmental QualityFinal - Bitterroot Watershed Total Maximum Daily Loads and Water Quality
Improvement PlanHelena: Montana. Dpartment of Environmental Quality [2014]. Document No. COFMDL-03aF. Table 534 and 5
35. Print.
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addressed with traditional best management practices Septic systems near the creek also contribute
nutrients; this source could be addressed through partnerships with cities and counties.

Sediment©°

More than 90% of North Burnt ForkCreek is identified in the ™MDL as in fair or poor condition. Land use

practices are likely the cause of degradation, particularly agricultural activities such as hay production and
grazing near the stream.

Sediment Sources Current Total Allowable Sediment Load
Estimated Load Load Allocation (%
(Tons/Year) (Tons/Year) Reduction)

Roads 21 8 62%

Eroding Anthropogenically 2070 952 41%

Banks Influenced

Natural 656 656

Upland All land uses 2279 1195 48%

Erosion

Point Stormwater 0 1961 0%

Source Construction

Total Sediment Load 5026 2830 44%

Management Measur es

1 Riparian revegetation activities are highly recommended. These can redusediment loads and
benefit aquatic habitat. In turn, levels of nutrients that adsorb to sediments will be reduce80,000
feet of easily achievable revegetation potential exists, especially on farming and ranching laés.
Particular locations include west of the railroad crossing and upstream of the Eastside Highway.

=A =4 =4 -4 A

Removing barriers to connectivity (e.g. at Big Ditch Crosag, Lee Metcalf Wildlife Refuge)
Implementing channel complexity projects to create halat for important fish species

Building on current traction in the basin with education, outreach, and collaboration between groups
Reducing sediment loads from roads ¥ implementing BMPs
Exploring opportunities to upgrade or relocate septic systems near the stream

60 Montana Department of Environmental QualityBitterroot Temperature and Tributary Sediment Total Maximum Daily Loads and

Framework Water Quality ImprovemerPlan, Document No. COGMDL-03aF. Table 565: North Burnt Fork Creek Sediment TMDL.

2011.

61 This allocation represents the maximum allowable load under the constraints of the current Stormwater Construction permit. fFu

compliance with all conditions ofthe permit should achieve a load less than the amount given in this table.
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1 Encouraging responsibleand use practicesand implementation of BMPsparticularly establishing
riparian management zones on farms and ranches. This can beh@&vedfor example, through
incentive programs or conservation easements

1 Improve irrigation efficiencies through encouraging efficient practices and infrastructure upgrades

Projects

Restoration activities include reducing sediment, nutrient and irrigation impacts to the stream and
improving fish passage.

il

In 2011, Trout Unlimited installed 1-mile of fence, 3 cattle crossings and hundreds of riparian plants
on a private cattle ranch approximately 3 miles upstream of the Burnt ForBitterroot confluence.
These efforts have resulted in substantial cottonwood growth, shading the stream and reducing
streambank erosion.

Trout Unlimited is currently working with the Supply Ditch Association and Lee Metcalf Wildlife
Refuge to assess the feasibility of several gerts to reduce temperature and nutrient loading in the
lower Burnt Fork, and improve fish passage. This includes leading intensive temperature, flow and
nutrient monitoring, developing conceptual plans and convening stakeholder meetings.

The Bitter RootLand Trust has set up several conservation easements with landowners in the
North Burnt Fork drainage basin.

Beginning in 2019, BRWHas been developingiparian fencing, revegetation, and bank

stabilization projects with at least one landowner on North Bunt Fork Creek. Thiswork is

anticipated to reduce sediment and nutrient loads in the streamand has been provided $57,000 by
DEQand $5,000 by Friends of Lee Metcalf.

BNF improved, stored, or decommissioned 9.5 miles in the Threemile and Lower Burnt Fdsksins
2014-2015.

In coming years, BNF will completéhe Gold Butterfly Project to reduce fuels and implement BMPs,
store, or decommission roads, particularly in riparian areas. This project will reduce sediment loads
in Willow Creek and Burnt Fork Creeks.
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3.11 Threemi

Description

Threemile Creek flows in northeast Ravalli County, originating in the Sapphire Mountains and flowing in a

le Creek

general westward direction through a mixture of public and private land for 12 miles before entering the
Lee Metcdf Wildlife Refuge and joining the Bitterroot River north of Stevensville. Upper Threemile Creek

drains into the Threemile Wildlife Management Area managed by Montana Fish, Wildlife& Parks. In the late
OEA 2A0A1T T E #1 01 Oastudydi NPOpoldtoA ibsted withiEERrdity AT 1 A

pwwmnOh

subwatersheds of the Bitterroot River and ranked Threemile Creek highest in concentration of nutrients

and lowest in aquatic habitat quality and biological integritye3

Stream Impairments 64
Impairment TMDL TMDL Source of Impairment
P Pollutant Impaired Beneficial Use Cause
Cause
Category Completed
: . Agriculture
FIOW. Reg}me OIS e Aquatic Life N/A Crop production
Modification pollutant -
(irrigated)
Aquatic Life
Nitrate-Nitrite Nutrients Primary Contact Yes Agriculture
Reaeation
Aquatic Life
Nitrogen, total Nutrients Primary Contact Yes Agriculture
Recreation
Aquatic Life
Phosphorus, Nutrients Primary Contact Yes Agriculture
total .
Recreation
Sedlr_nen_t ation Sediment Aquatic Life Yes Agriculture :
- Siltation Rangeland grazing

TMDLs and Load Reductions

Nutrients

To achieve the total nitrogen water quality standard, humastaused sources ofitrogen should be reduced
by 68% and phosphorus by 79% These sourcesire primarily agriculture .55 For this WRP, project paners
intend to focus on agricultural lands through practices such as offsite watering, fencing, and establishing

63 McDowell, Will and Jim Rokosch. Ambrose Threemile Watershed Projedfatershed Assessment and Recommendations for
Stream Improvements. 2005.

64 Montana Department of Environmental QualityFinal 2018 Water Quality Integrated Report Appendix A: Impaired Watétslena:
Montana. Department of Environmental Quality [2018]. We

65 Montana Department of Environmental QualityFinal - Bitterroot Watershed Total Maximum Daily Loads and Water Quality
Improvement PlanHelena: Montana. Department of Environmental Quality [2014]. Document No. GIMDL-03aF. Table 528 and 5

29. Print.
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riparian management corridors. This source is a priority because of landowner connections, existing
momentum with these types of projects, ad because nutrient pollution from these sources can be
addressed with traditional best management practices Septic systems near the creek also contribute
nutrients, particularly nitrogen; this source could be addressed through partnerships with cities and
counties.

Sediment 66
Anthropogenically-caused eroding banks and upland erosion due to land use are major sources of

excessive sediment. Agricultural activitiessuch as crop production and rangeland grazing, are primary
causes; nearstream roads also contibute sediment.

Sediment Sources Current Total Allowable Sediment Load
Estimated Load Load Allocation (%
(Tons/Year) (Tons/Year) Reduction)

Roads 22 7 67%

Eroding Anthropogenically 2288 1098 35%

Banks Influenced

Natural 1082 1082

Upland All land uses 1384 836 40%

Erosion

Point Stormwater 0 1167 0%

Source Construction

Total Sediment Load 4776 3034 36%

Management Measures

9 Outreach and education programs targeting landowners in th&hreemile Creek drainage that
encourage responsible land use and irgation practices

1 Riparian revegetation to decrease sediment loadespecially on entrenched, exposed banks and bare
ground. Approximately 20,000 feet of readilyachievable revegetation potential exists, particularly on

crop or grazing lands?8
1 Restorationactivities that promote channel complexityand improve habitat (large woody debris,

beaver mimicry, bank bioengineering) especially in channelized area%his is particularly necessary

in Wheelbarrow Creek and lower Ambrose Creefé

66 Montana Department of Environmental Quality. Bitterroot Temperature and Tributary Sediment Total Maximum Daily Loads and

Framework Water Quality Improvement Plan, Document No. COBMDL-03aF. Table 569. 2011.

67 This allocation represents the maximum Bowable load under the constraints of the current Stormwater Construction permit. Full

compliance with all conditions of the permit should achieve a load less than the amount given in this table.
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Implementing upland andriparian agricultural BMPs to reduce sediment delivery

Road BMPs (ditch relief at crossings, water bars, vegetative buffers, maintenance, recontouring) on
streamside roads and crossing to reduce sediment load€ulvert replacements may also be
necessaryfor example, on Ambrose Creek Road.

1 Studying irrigation practices and infrastructure in the area to determine opportunities for improving
irrigation efficiency and reducing withdrawals.

=a =4

Projects
Restoration activities will focus on measures that reduce séahent delivery to the stream.

1 In2012, BRWF completed a $15,000 project which involved road resurfacing and culvert installation
with the intention of reducing sediment load to Threemile Creek.

1 In 2020, BRWF and FWP will complete an infrastructure improveemt project on Wheelbarrow
Creek, a tributary to Threemile Creek. This project includes the replacement of an undersized
perched culvert and implementingl.7 miles ofroad BMPssurrounding the stream crossing Further,
log weirs will be constructed to faclitate the passage of Westslope Cutthroat Trout under the new
bridge. This project is supported by DEQ at $40,000, FWP at $20,000, and Future Fisheries
Improvement Program (FFI) at $20,000By improving habitat and reducing sediment loads in
Wheelbarrow Creek, this project also fulfills priorities outlines in the 2005 Ambrose Threemile
Watershed Assessment?

1 BNF improved, stored, or decommissioned 9.5 miles in the Threemile and Lower Burnt Fork basins
2014-2015.

1 In 2020, BNF and FWP will complete a forestabitat improvement project in the Threemile Wildlife
Management Area uder the Good Neighbor Authoritywhich will include revegetation, fuels
reduction, and road BMPs, and will likely reduce sediment loads to Threemile Creek.

1 Threemile Creek has also beea focus of restoration activities for Clark Fork Coalition.

69 McDowell, Will and Jim Rokosch. Ambrose Threemile Watershed Project: Watershed Assessment and Recommendations for Stream
Improvements. 2005.

70 McDowell, Will and Jim Rokosch. Ambrose Threemile Watersh@doject: Watershed Assessment and Recommendations for Stream
Improvements. 2005.
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Description

Miller Creek is located in the Missoula metropolitan area and drains into the Lower Mainstem Bitterroot
River. For in depth information on Miller Creek, pleaseee theMiller Creek Watershed Restoration Plan.

Stream Impairments 71

. TMDL Impaired TMDL Source of Impairment Cause
Impairment -
Cause Pollutant Beneficial
Category Use Completed

TMDLs and Load Reductions

Sediment 72

Degraded instream and riparian habitats as well as elevated sediment loads may have been caused by
silviculture, forest roads, agriculture, and suburban developments. Streambank erosion caused by human
activity is a major source of elevated sediment.

71 Montana Department of Environmental Quality. Final 2018 Water Quality Integrated Report Appendix A: Impaired Watekelena:
Montana. Department of Environmental Quality [218]. Web.

72 Montana Department of Environmental Quality. Bitterroot Temperature and Tributary Sediment Total Maximum Daily Loads and
Framework Water Quality Improvement Plan, Document No. COBMDL-03aF. Table 563: Miller Creek Sediment TMDL. 2011.
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http://deq.mt.gov/Portals/112/Water/WPB/Nonpoint/Publications/WRPs/Miller_Creek_WRP-Final.pdf

Sediment Sources Current Estimated Total Allowable Sediment Load
Load (Tons/Year) Load (Tons/Year) [ Allocation (%
Reduction)

Roads

Eroding Banks | Anthropogenically
Influenced

Natural

Upland Erosion | All land uses

Stormwater

Total Sediment Load

* This allocation represents the maximum allowable load under the constraints of the current Stormwater
Construction permit.

Temperature 73

Temperatures in Miller Creekare unsuitable for native trout. The following criteria should be reached to
achieve an 8F decrease in maximum daily temperature:

1 Establish effective shade on 17% more of the creek (this 17% would correspond to a return to the
creek® natural amount of sha@). Shade loss was causday timber, agricultural and suburban lawn
careactivities.

Reduction of channelwidth: depth ratio from up to 48 at present to 16 or less.

Increase irrigation efficiency by 15% to reduce water withdrawals in warm months. The lower
stream, particularly below Trails End Road, experiences severe dewatering and is disconnected
during periods of maximum withdrawal.

1 Reduce irrigation water that is returned to the stream by 75%.

=a =4

Management Measures

1 Implement riparian revegetation projects. Multiple reaches have less than 25% riparian cover.
Notably, there is easilyattainable revegetation potential on approximately100,000 feetof stream’4
Riparian vegetationwill shade the stream and reduce sediment from upland and bank erosiok.will
also improve water storage and groundwater infiltration to help maintain flows despite irrigation
withdrawals. Riparian buffers to facilitate vegetation growth can be established on agricultural and
suburban properties.

73 Montana Department of Environmental QualityBitterroot Temperature and Tributary Sediment Total Maximum Daily Loads and
Framework Water Quality Improvement PlarDocument No. COS'MDL-03aF. Table 615. 2011.
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1 Study the irrigation system to detemine where efficiencies can be improved. Encourage responsible
water use practicesthrough education and outreach activitiesand upgrade irrigation infrastructure .

1 Implement BMPs at streamside roads and crossings

1 Encourage &nd use BMPs on agriculturaldnds (e.g.offsite watering, fencing,etc.)

Projects

Restoration activities on Miller Creek will focus on revegetating riparian areas to reduce sediment loads to
the stream and provide shade.

1 Asof 2018, BRWF is working on $65,000riparian fencing and revegetation project on a cattle ranch
on Miller Creekwith support from DEQ, MWCC, and TWU.he project will protect and restore 0.6 miles
of stream, and is expected to reduce sediment loads by 19 tons/year. As vegetation grows in,
temperature loading will also decrease.

1 Miller Creek has also been an area of focus for Clark Fork Coalition.
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Description

Pattee Creek originates in the Pattee Canyon Recreation Area of the Lolo National Forest east of Missoula and
southeast of the confluence tthe Bitterroot and Clark Fork Rivers. Pattee Creek flows west out of the
recreation area, through small agricultural fields used for often intense grazing, past an active gravel pit and
through residential neighborhoods Prior to entering the Missoula Vdley, Pattee Creek goes through a
stormwater detention pond and then alternates between being piped underground and flowing through

ditches before entering the Bitterroot River. Although Pattee Creek is not on the 303(d) list of impaired

waters, there is drect year-round discharge to the Bitterroot River. Missoula Valley Water Quality District
sampling in March 2019 indicates Pattee Creek contributes to Bitterroot River impairments as Total
Suspended Solids measurements at the headwaters site were measiigt nonrdetect while discharge at the
mouth measured at 282 mg/L.For reference, the benchmark value for TSS in stormwater permits 100 mg/L.

Figure 10. Pattee Creek Confluence with the Bitterroot River March 2019.
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Figure 11: Pattee Creek channelizedrough residential development

Stream Concerns?”

TMDL Beneficial TMDL Source of Concern Cause
Concern
Cause Pollutant Use of
Category Concern | Completed

S AAAOOA 0AOGOAA #OAAE EAO 110 AAAT AOOAOGOAA AU $wih OEA OAOI OEI PAE
assessment efforts completed by the Missoula Valley Water Quality Dist; MVWQD considers it to be a stream of concern in the
Bitterroot watershed (EQUIS 2019).
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TMDLs and Load Reductions

Pattee Creek does not have published TMDLs.

Management Measures

Restoration actions will include replacing undersized culverts, increasing riparian revegetation, mitigating
agricultural impacts of grazing, decreasing road impacts, and decreasing residential irrigation withdrawals.
Long-term, Pattee Creek should be daylightedemoved from pipes undergroundand restored to natural
function. Continued management of aquatic and streamside invasigpecies will be important to

restoration of riparian vegetation.

Projects

1 Partner with the City of Missoula Parks and Recreation Department to restore riparian vegetation
and create educational examples of a healthy riparian corridor

1 Decrease impairmentscaused by road maintenance activities on Pattee Creek through
revegetation efforts, increasing culvert size or installing bridges or bottomless culverts and
developing management plans wittthe City Roads Department and the USFS

1 Work with landowners to deaease impacts associated with agricultural practices, such as grazing
management and riparian fencing.

1 Work with the City of Missoula Stormwater, Development Services, and Public Works Departments
to daylight sections of Pattee creek that are currently bag treated as stormwater

1 Promote green instead of gray stormwater treatment

1 Decrease withdrawals from Pattee Creek in residential areas for watering purposésrough
education regarding water rights and the lower rates for irrigation water available throud
Missoula Water

91 Develop outreach to landowners to improve riparian corridor in residential areas
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Description

4EA 18" OEAT # Gidulel2) endoMdpassEsR2A4square mileand is the last major tributary to

the Bitterroot River before its confluene with the Clark Fork River. Flowing east, 8 " OE Alsinth®@ A A E
Northern Bitterroots, originating on the east face of the Grave Creek suhngethrough low-gradient

montane valleys and confined narrow valleys with very few deposibnal reaches Primary geology iof the
Belt Supergroup.

Figure 13:/ 8 * OEAT # OAAE xAOAOOEAA A1 xEIT ¢ AAOGO O1 Ai1 & O

Land ownership in the watershed is a mix of Forest Service, Private and Weyerhaeusamership (78%,
20%, and 2%, respectively) The upper watershed is predominately public, USFS, land with the lower
watershed occupied by private, small parcels. Several sections of the mid and upper watershed were
formally private industrial forest land (i.e. Owens andHurst, later Champion, then Plum Creek) and within
the last 20-30 years have become USFS lands through exchanges aimed to swap like properties and
eliminate the higher complexity, checketboard ownership pattern established in the late 1800s. Another
guarter -section of private land was donated to the USFS.

/ 6" O Eedkland #vatershed have experienced heavy usaince the late 1800s. Unpublished historic

records note early homesteading, tick epidemicfi.e.1 AOCA (Q&éadated pidadet near he creek

as a treatment facility presumably for deer), at least two grain mills (one large milt the confluence of

/I 8" OEAT #OAAE AT A OEA " EOGHondlizdticdan?l Badipulatdpn (ClaiEdrdd O 1T £ AEOA
2019). At least historic one railine, providing logs to Missoula, extended approximately 112 miles up

the drainage withOAT T AT OO OOEI 1 AQGEOOEI C j #O0Ax /&l OAdek ¢mmp w(d8 y T«
unnaturally went dry for years because of diversion manipulation and withdrawalshowever, with recent

awareness and senior water right purchase and management by the Clark Fork Coalition, Obrien Creek

now flows perennially in all reaches. Current private use iswltiple land parcels and varying conditions

from heavily grazed and encroahed to activelyhealingriparian vegetation and stream conditions
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General stream reconnaissance reveals obvious signs of instability (highly variable channel dimensions,
lack of floodplain connection, bank erosion and at least two incision trends withaw active channel
forming at lower elevation, lack of wood and energy dissipation, lack of pool habitat, lack of riparian
vegetation and recruitable wood, etc.)

Approximately 2668 acres (21%)of Forest Service lad has been harvested. e watershed has a
moderately dense road network(5.17 miroad perm®). / 6 " OE AT & Xnhlds Bf rigadadroad along
10.3 milesof its mainstem with significant lengths with active road fill erosion (i.e. 60% with road within
200 ft. of the stream, with many segmentwithin 50-100 ft). There are at least two segments at the upper
end of the mainstem road lengthwhere the stream has captured the old road/rail bed.There are a total of
112 road-stream crossings in the watershed; six are on the mainstem. It is presum#tat several are total
or partial barriers to upstream fish movement.

In the mid-1990s, the Lolo National Forest exercised a substantive road decommissioning effort on

acquired private industry roads not necessary for the longerm transportation system and land

management plans. This effort recontoured dozens of road miles on the former industry lands where the

timber resource had extensively been utilized. This action eliminated several ngroint source sediment

delivery sources from undersized roadstream crossings and returned many hillslopes to natural recovery

and vegetation reproduction. Some remaining roads and deferred maintenance continue to create

impacts.

I OAOU AiI 1T A OOEAOOAOUR /8" OEAT # OA A fowd Bitteirdothor T £ OEA
rainbow and cutthroat trout (MT FWP, 2019) Table 14highlights 2018 and 2019 data, accompanied by

Figure 15, displaying 2019 thermograph readingg®

Temperature (Fahrenheit)
Date Average Maximum Minimum
2018 52 60 41
2019 51 63 33

Table14. 2019 Late Season Stream Temperature Monitoring Results

76 Clark Fork Coalition, 2019.
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2019 JuneOctober Stream Temperatures
O'Brien Creekfc,2019)
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Figure 15: Late Season Stream Temperatures below Blue Mountain Road

Large portions (39%) of the watershed has experienced relatively recentildfire. The 2003 Black Mountain
fire burned 6222 acres, predominately on Forest Servigdut some orprivate land in the lower watershed.
Current wildfire risk remains very high. The Lolo National Forest, Missoula Ranger District, is heavily
engaged in planning efforts to conduct prescribedre and vegetation management aimed to create landscape
conditions more similar to natural wildfire regimes where feasible (Wildfire Adapted Missoula, WAM, USFS,
2019).
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Stream Concerns

The following stream concerns are based on a compendium of obsenats and data collected. Please see
Appendix A for detailed information.

TMDL Beneficial Source of Concern Cause
TMDL
Concern Cause Pollutant Use of
Complete
Category Concern
Streambank erosion, road
runoff,
Sedimentation Sediment Aquatic No Channelization/entrenchment;
Siltation Life Streambank modifications and
destabilization; instream wood
removal;
Alteration in
streamside or Non- Aquatic Mowing in riparian zones
littoral _q N/A Alteration of streamside
. pollutant Life X
vegetative vegetation
covers
TMDLs and Load Reductions
'] OET OCE /6" OEAT #OAAE AT AO 1106 EAOGA AT AOOAAI EOEAA 4-:

loading data from unpaved road networks, including road crossings and parallel road segments (11.98
tons/year and 10.72 tons/year,respectively). Sediment delivery from road surface sediment, road fill
failure, stream bank erosion, and other sources has not been quantified; however it is very likely that nron
point source delivery is at least 12 orders of magnitude above natural baaround levels. Further

ET OAOOECAOEIT EO 1T AAAOOAOU OiF NOA1T OEA&EUS y i T AAEAOA OAE
sources and establish proper fluvial geomorphic and riparian vegetation conditions is highly warranted to

address sediment loadirg that unequivocally is producing excessive sediment contributions to the Lower

Bitterroot River.

Management Measures

4EA EITTTxETC 1T ATACAI AT O 1 AAOGOOAO AOA OAAT I svell AAA O A,
asbenefit impaired aquatic life in the stream:

9 Establishing stable stream and floodplain morphology in unstable, entrenched, and/or erosive
reaches

1 Removing or replacing culverts

1 Relocating roads away from floodplain and riparian zones

1 Returning roads to a natural state

1 Implementing BMPs on pads in floodplain and riparian areas

1 Promoting fish and wildlife habitat protection

1 Implementing measures that encourage natural flood control, erosion control, and groundwater
recharge. Strategies include riparian revegetation, beaver dam analogues, amgjetation-based
streambank stabilization

1 Restoring aquatic habitat diversity

1 Removing barriers to fish migration and habitat use

1 Expanding education and outreach programs
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Projects

1 In approximately 1998, MissoulaCounty replaced an undersizectulvert at the Blue Mountain Road
crossing.This culvert was a fsh barrier.

1 In approximately 1999, FWPand Water Consulting, Inc. completed a streanthannelstabilization and
habitat enhancement project in theconfluence reach ofO®rien Creek.

1 In2017,MissoulaCaunty and Watershed Consulting planted a streamside area to mitigate for flood
impacts.

1 In 2019,the OBrien Greek HOAfunded remediation at a stream avulsion site and provided
temporary base protection at a mass failure sitel1 large trees were donated byHillsdale Estates.

0i AAOA OAA APPAT AE® ! A O AAOAEI Aden€Erkel Oi AOCEIT 1
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3.15 Tributaries

Tributaries directly contribute to the health of priority streams. Because BRWF is focusing on the overall
health of each of the subwatersheds listed in this WR®e will also consider addressing pollutants,
implementing restoration projects, and conducting education and outreach on degraded tributaries to
priority streams. Beyond addressing existing pollutants and degraded locations, BRWF will also explore
opportunities for preventative measures, that is, restoration actidies that can reduce the likelihood of
impairments from developing in the future. This technique will be applied to priority streams as well as to
their tributaries.

Projects

f  Between 2008 and 2011, Rvalli County Environmental Healthupdated the Cityof ( AT E 1 Sourted O
Water Protection Plan, which included water quality sampling of domestic wells, hosted a hazardous
waste disposal event, and distributed 419 $75 coupons to incentivize homeowners to pump their
septic system. These project activities quported a multifaceted education and outreach campaign on
groundwater protection throughout Ravalli County.This project was funded by DEQ at $87,339.

1 Between 2013 and 2017, the Clark Fork Coalition completed an irrigation infrastructure
improvement project on Lost Horse Creek. Previously, an earthen dam across the creek was
excavated yearly to maintain irrigation water conveyance a practice that resulted in elevated
turbidity and a fish passage barrier. CFC and partners replaced the gravel coffer dam watlsiphon
and developed an agreement with the Ward Irrigation District that ensured a minimum flow of 10
CFSs maintained for the life of the project in Lost Horse Creek. Project activities resulted in cooler
water temperatures by increasing the flows in bst Horse CreekThis project was funded by DEQ at
$134,000, FWP at $102,850, DNRC at $100,000, USFWS at $60,000, and Columbia Basin Water
Transactions program at $80,000.
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SECTION 4: PROJECTS AN-GLANCE (EPA ELEMENTS #6 AND 7)

The following section summarizes” 27 &8 O OAOOT OAGEIT T DHOI EAAOO ET OAOI O 1T ¢/
statistics. As new projects develop, information will be added to these charts.
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4.1 Implementation Schedule ForB 7 & 6 O n@l BpOaind\Projects

EAST FORK: Highway 93
Roadside riparian planting(section
3.4)

CAMERON CREEK: Private land
Livestock fencing for improved
grazing (section 3.5)

DORAN CREEK: Private land
Riparian planting and shading
(section 3.4)

BURNT FORK CREEK: Irrigation
areas

Inventorying and assessing
irrigation diversions (section 3.10)

CAMERON CREEK: Private land
Riparian planting and shading
(section 3.5)

RYE CREEK and SLEEPING CHILI
CREEK: USFS land
Roaddecommissioning (section
3.6,3.7)

RYE CREEK: Private land
Vegetation and bank stabilization
(section 3.6)

EAST FORK: Private land at Lazy J
Cross

Riparian planting and livestock
fencing(section 3.4)

MILLER CREEK: Oxbow Farm
Riparian Planting and livestock
fencing (section 3.12)

BITTERROOT RIVER: Skalkaho
Bend Public Park

Bank stabilization and revegetatbn
(section 3.2)

BITTERROOT RIVER: Stevensville
Fishing Access Site
Riparian revegetation(section 3.2)

BURNT FORK CREEK: Private lang
Riparian revegetation and livestock
fencing (section 3.10)

THREEMILE CREEK: Wilderness
Management Area
Fish passage (section 3.11)

EAST FORK: USFS land
Roaddecommissioning (section
3.4

EDUCATION AND OUTREACH
Project tours, community
presentations, school prograns

(section 6)

LEGEND

Projact praparation

Project implementation

Monitoring and maintenance

58



4.2 Projects AtA-Glance: Upcoming Measurable Milestones

Location Restoration Impairment Schedule | Lead Approx . Project Statistics
Strategy or Beneficial Partners | Cost

Use

Addressed
Bitterroot Riparian Temperature, | 2019- BRWF $200,000 | Revegetation on 1.8
River at revegetation | Aquatic Life 2021 acres, .3 stream miles
Skalkaho and improved, heavy
Bend vegetation public education
(Section based bank activities
3.2) stabilization
Bitterroot Riparian Temperature, | 2019- BRWF, $49,500 Revegetation on .25
River at revegetation | Aquatic Life 2020 FWP acres, heavy public
Stevensville education activities,
FAS .05 stream miles
(Section improved
3.2)
Threemile Road Sediment 2019- BRWF, $83,400 1 culvert upgraded, 1
WMA upgrade; Aquatic Life 2020 FWP bridge constructed,
(Section culvert 1.7 miles road BMPs
3.11) replacement; implemented, 2.5

fish passage miles Westslope
Cutthroat habitat
reconnected

North Burnt | Riparian Sediment 2019- BRWF $61,025 .6 miles riparian
Fork revegetation Nutrients 2020 fencing installed, 4.7
Ranches Aquatic Life acres revegetated, .3
(Section Primary stream miles
3.10) Contact improved

Recreation
South Road Sediment, 2020 BNF, $56,480 Miles of road
Valley restoration Temperature, | onward BRWF decommissioned TBD
Floodplain Aquatic Life,
Creation in Alteration in
Bitterroot Streamside or
National Littoral
Forest Vegetative
(section Cover
3.4)
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SECTION 5: IMPLEMENTATION ASSISTANCE (EPA ELEMENT #4)

5.1 Technical Assistance

While BRWF does not have staff scieists or an official technical advisory committee, we do have an
active Projects Committee and a network of local partners who provide technical assistance and
guidance as needed during project selection, development, implementation, and monitoring. We will

continue to routinely request technical assistance from the appropriate federal and state agencies and

regional scientists.

Field Name Affiliation Role
Fisheries Biology Jason Lindstrom Chris FWP Project selection,
Clancy development,
implementation, and
monitoring
Hydrology Andy Efta, Marilyn BNF Project selection and
Wildey, Ed Snook development
Natural Resource Stacy Welling NRCS Project development
Conservation
Natural Resource Julie Ralston Howard BCD Project development and
Conservation Eldredge, Kent Myers implementation
Soil Science Cole Mayn BNF Project selection and
development
Water Quality Hannah Riedl| DEQ Project selection,

development,
implementation, and
monitoring

Restoration Project
Design

Marisa Sowles and Tom
Parker

Geum Environnental
Consulting

Education and outreach,

project design and
implementation

Irrigation

Al Pernichele

Bitterroot Water
Commissioner

Project selection and
development

Agriculture and
Ranching

Patrick Mangan

MSU Extension

Project selection and
design
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5.2 Financial Assistance

Because each management measure or restoration project will generally call for a different funding approach,
we expect to use a wide range of funding sources to implement this WRP. Table 6.2 includes a partial list of

potential funding sources.

Funding Source Types of Projects Applicable BRWF Projects Timeline
Funded
MT DEQ Section 319 Addressing NPS Bitterroot River at Skalkaho App duein Fall,
Grants pollution and meeting Bend funding
TMDLs Stevensville FAS availablein
Burnt Fork Private Lands August
Restoration
MT Soil and Water Education and outreach | Small restoration efforts with Spring
Conservation Districts educational component; Field
Mini Grants trips
MT FWP Future Benefiting fish Threemile WMA Road Dec 1, June 1
Fisheries Improvement Restoration
Program Grants
USFS Partnership Grant | Benefitting USFS Ongoing
resources
USFS RAC Protecting/enhancing Projects in partnership with BNF; | Annually
water resources; road and culvert work with
education, trails, and Ravalli Caunty; projects on
roads projects private land that have a public
benefit
NFWEF 5 Star and Urban | Developing community February
Waters Restoration capacity to sustain local
Program natural resources for
future generations
MT DNRC Watershed Watershed planning for | Developing projects that bring February,
Planning Assistance conservation districts neighbors together to complete | August,
Grants work within a subwatershed November
MT DNRC Renewable Development, Irrigation infrastructure projects | May 15 2020,
Resource Grant and Loarl management, in partnership with irrigation 2022
Program conservation,and districts and/or Conservation
preservation of District, County, or City
renewable resources
BoR Cooperative Project planning and Outyear project planning project | Nov 15 2019,
Watershed Management | development, research, | development; irrigation and every two years
Program Grants implementation of infrastructure working group
restoration projects
Friends of Lee Metcalf Match for projects that Creekside Fencing on Burnt Fork| As requested
improve habitat or water | Ranches
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quality in the vicinity of
Lee Metcalf National
Wildlife Refuge

Bitterroot Audubon Match for projects that Riparian Revegetation at As requested
Society improve avian habitats | Skalkaho Bend Park

or populations
Volunteers In-kind match towards Volunteers have been key As requested

project implementation,
monitoring, and
maintenance

contributors
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SECTION 6EDUCATION AND OUTREACHEPA ELEMENT #5)

An informed and involved watershed community is imperativefor the success of watershed restoration
efforts. Projects and progress cannot be achieved without the support of local landowners; earning this trust
depends on understanding and trust in the restoration organization. This notion extends beyond the owrger

of waterfront properties on which potential projects exist, and requires support from local community
members via volunteerism and financial contributionsThe BRWF focugs oneducating youth, providing
opportunities for young people to partake in educabnal activities and restoration projects as a way to
engage and inspire future stewards of our water resources.

Tool Education or Outreach Activity Timeline Approximate | Approximate
Cost number of
People
Reached
Website + Conveys watershednformation to Ongoing $400 per Ranging from
Social Media | the public. Includes all watershed month 500-800
group information and current sessions
activities. quarterly
Newsletter Sent to landowners and donors to Twice per $4/recipient 700 biannually
inform them about current activities | year
and proposed projeds, and includes
interesting news relevant to the
restoration efforts.
Watershed Set up at community events to When $1000 per Varies greatly
Trailer showcase projects opportunities | showing
arise
Bitterroot Updates on current projects; request | Monthly $200 per 10 bimonthly
Consgervation | future projects month
District
Updates
Tours Showcase completed projects and Annually $1,500 per 20-50 people
highlight areas where work still tour
needs to be done to improve the
overall health of the watershed; to
educate about water in the region
Community [$OAx AOOAT OEiI 1T OT|When $150 per Varies from 20-
Presentations | the watershed; Showcase completed| opportuniti presentation 200 people
projects to the public es arise
Field Trips Educate local students about water | One to two $1,500 per Varies from 30
usage and management needs per year trip 200 students
Annual River |$ OAx AOQOOAT OEIT 1T OT| Annually $5,000 per Ranges from
Clean Up the watershed; community year 125-200
Event unification community
members
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Earth Partner with several Bitterroot Each school | $7500 per Ranges from
Stewardship | schools; connect students with year year 150 - 225
Program natural resource professionals; students
encourage youth to explore local
resource issues
Realtor Partner with local Realtor Annually $1750 per Ranges from
Training Association to hold Continuing class 50-150
Education Credits focused on Realtors

watershed and water issues
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SECTION 7MONITORING AND EVALUAION (EPA Element #8, #9)

Monitoring and evaluation plans will measure progress, assess maintenance needs, and track project
successes and failures.

7.1 Monitoring

The following table lists the monitoring methods restoration actors in the Bitterroot Wateshed have used

in the past as well as methods that may expand monitoring capacities in the futute2 7 &8 O 00T EAAOO

Committeedevelopsproject-specific monitoring plans andaddressesdata gapsin individual projects.
Monitoring activities include both basdine monitoring to evaluate current conditions, and effectiveness
monitoring to evaluate project impacts. All entities conducting monitoring should follow standardized
protocols so that results can be compared and progress towards goals tracked over tifvonitoring plans,
including coordinating with responsible entities, will be completed for each project during the planning
phase.Adaptive management being aware of changing conditions and addressing them as better
information becomes available will allow us to improve the process, prioritize projects, and revise the

WRP over time.

Parameter Monitoring Method Responsible Party | Primary Application
Or Technical Lead
Temperature USGS Gaging Stations USGS Long-term trend monitoring
Temperature Loggers FWP, BNF, TU Long-term trend monitoring
and project effectiveness
evaluations
University of Montana graduate| BRWE students Long-term trend
student temperature collection Monitoring and project effectiv
data evaluations
Riparian cover analysis DEQ Long-term trend monitoring
(remote, using aerial
imagery)
Streamside or Photopoint monitoring 77 BRWF, TU Project effectiveness
Littoral Vegetative evaluations
Cover
Plant community BRWF Project effectiveness
composition evaluations
Qualitative or semk USFS Project effectiveness

guantitative monitoring of
weed species abundance and

evaluations

w Representative photos will be used to show changes at a project site resulting from a specific habitat restoration activitych &
riparian planting and/or fencing. A combination of photos from different vantage points will be taken to highlight overall aaditions.
These photos will be updated periodically to demonstrate changes at the site and gauge the effectiveness of restoratiethods
overtime. Photos will also be used as needed to document events or incidents that may require action (e.g., damage to eaited by
high water events or fire) or to highlight a specific sample point within a project area.
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Parameter Monitoring Method Responsible Party Primary Application
Or Technical Lead
distribution
Greenline Assessments DEQ Project effectiveness
evaluations and longterm
trend monitoring
Sediment PIBO® USFS Project effectiveness
evaluations
Pelble counts DEQ, FWP, BNF Project effectiveness
evaluations
WEPP: Roads Modeling BRWF Project effectiveness
evaluations
Metals Water Quality Sampling DEQ, MBMG Project effectiveness
evaluations and longterm
trend monitoring
Nutrients Water Quality Sanpling DEQ, TU, BRPA Project effectiveness
evaluations and longterm
trend monitoring
Macroinvertebrate FWP, BNF Project effectiveness
assessments evaluations and longterm
trend monitoring
Flow Regime Gaging stations USGS Long-term trend monitoring

Instantaneous discharge
measurements

DNRC, DEQ, FWP,
TU

Project effectiveness
evaluations

Groundwater-surface water
interaction

Montana Bureau
of Mines and
Geology

Long-term trend
monitoring

78 pACFISH/INFISH Biagical Opinion Effectiveness Monitoring Program (PIBO) Method: PIBO monitoring is an effectiveness
monitoring program with varied types of monitoring, including vegetation analysis, aquatic invasive inventorying, and instrea
monitoring, to determine changng aquatic conditions.

79 The Water Erosion Prediction Project (WEPP) model for roads is designed to predict runoff and sediment yield from roads,
compacted landing and skid trails, and compacted foot, cattle, or affad vehicle trails. WEPP: Road model allows the user to
specify the characteristics of the road by climate, addition of soil or gravel, road design and surface condition, ditch dbad, and
local topography. Roads modeling is used to calculate erosion and deposition to estimate the walramount of sediment leaving the

road.
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Parameter

Monitoring Method

Responsible Party
Or Technical Lead

Primary Application

Physical Substrate
Habitats

Sediment and habitat
assessment

USFS, FWP, DEQ

Project effectiveness
evaluations and longterm
trend monitoring

Fish population surveys USFS, FWP Project effectiveness
evaluations and longterm
trend monitoring

BANCS model/BEHI method DEQ Project effectiveness
evaluations

WEPP: Rods Modeling USDA Project effectiveness
evaluations

Pebble counts USFS, FWP Project effectiveness
evaluations

USLE model Undefined Long-term trend monitoring

Photopoint monitoring USFS, FWP, Project effectiveness

BRWF evaluations

Culvert and irrigation USFS, FWP, TU Project effectiveness

infrastructure aquatic evaluations and longterm

organism passage surveys trend monitoring

PIBO USFS Project effectiveness
evaluations

Aquatic Life Fish population surveys USFS, FWP Project effectiveness
evaluations and longterm
trend monitoring

Watercraft inspections FWP Long-term trend monitoring

Aquatic plant and plankton FWP Project effectiveness

sampling evaluations and longterm
trend monitoring

eDNA sampling or FWP Project effectiveness

Polymerase Chain Reaction evaluations and longterm

testing trend monitoring

Fish pathogen testing FWP Project effectiveness

evaluations and longterm
trend monitoring
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Parameter Monitoring Method Responsible Party Primary Application
Or Technical Lead
Education Metrics tracking number of BRWF Project effectiveness
people reached at events, evaluations
forums, presentations, etc
Metrics tracking number of BRWF Project effectiveness

publications distributed

evaluations
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7.2 Criteria for Determining Success

This WRP will be updated every five yeardn 2025 and during subsequent revision cycle¥VRP priorities
will be reviewed. Project data will be compiled and evaluated against these criteria to determine the

success of these strategies and identify where changiesobjectivesare required. Goals and progress are
provided for BRWF endeavors only

Objective

Criteria (Goal)

Progress
2014-2019

Increase local access to
watershed education
through outreach at events
and retention of contact
information

Increased number of people participating in events,
school education programs, tours %0%)

Increased number of people receiving newsletter
and enews (100%)

98% increase in
participants

193% increase in
recipients

Increase local participation
and engagement in
restoration activities

Increased number of participants h local
restoration activities including revegetation
projects, and River Clean Up25%)

19% increase in
project
participants

34% increase in
Clean Up
participants

Trend of decreased stream
temperature

Increased effective shade along priority streams
(proxy for temperature) (1%)

Aggregate @Gta
not availableso

Increased streamside
vegetative cover

Native plants planted in riparian areas (15,000)

Survival rate of native plantings (75%)

7,779 plants

70%

Reduced sediment loading
to sediment impaired
streams

Sediment load reduction estimates 300 tons /year)
Miles of road improved (25miles)
Road crossings improved %0 crossings

Miles of streamrbanksimproved (10 miles)

198.6 tons/year
20 miles
42 crossings

4.1 miles

Improved riparian habitat

Miles of riparian fencing installed(10 miles)

Number of landowners participating in grazing
management strategieq8 landowners)

4.8 miles

5 landowners

803 AA  $wWaterdQality Standards Attainment Recordsid Riparian Evaluation and Wetland Priorities Resultsr stream-specific

information.
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1 00%. $)8 !'d /86"2) %. #2 %%+ $! 4!

Reference Datum

41 £EOT AAT AT OAT 1T U AOOGAOGO /16" OEAT #OAAEh OACETTAIT U AAOA.
data provide important insight on basic healthy geomorphic and hydraulic functions for which stream

surveys can be comparedFigure A.1displays local relationships for stable channel conditions for a 25 sq.

mi. Drainage area as well as discharge informatn at the current staff gage site at Blue Mountain road

(USGS, 2004; Lolo National Forest, 1999; CFC, 2019). As displayed by bankfull discharge and

i AAOOOAT AT OO AO OEA OAI ACEOGATI U OOAAT A OOAEE CACA OEOAR
measured stream dimensions and/or dimensionless ratios should be similar for stable conditions in

equilibrium.

Bankfull Channel Mean Bankfull Mean Bankfull Bankfull
With (ft.) Channel Depth Crosssectional Discharge
(ft.) Area (sq. ft) (CFS
Western Montama 16.5 1.2 19.9 71.0

(Mean annualbasin
precip. <30in.)

Lolo National No data No data No data a0

Forest (mean annual
basin precip.¢ p@p 6 Q

/ 6" OEAT #( ~12.5 ~1.5 18.8 74.2
Blue Mtn. Rd staff

gage

Figure A.1:Relationships for bankfull channel BiAT OET 1 0 &£ O A ¢ow ON8 [ EI A xAOAOOE
relationships; therefore, stable stream dimensions should be similar.
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O'Brien Creek at Blue Mountain Road 2019 Hydrograph
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Figure A.22019 JuneOctober Stream Discharge; Staff gage at Blue Mtn. Rd.
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In 2019, a general inventory of stream conditions andurveys wereconducted onlandowner-
supported-private, county, andUSFSand throughout the watershed (USFS, 2019).Stream
reaches on the mainstenwere delineated intothe nine sections identified inFigure A.4, below
(segments are labeled -© from east to weg - downstream to upstream).

O’Brien Creek Reaches

Photos: W-A4

N 7.
0Q P>

O’'Brien Meadow Big Flat
culvert

culvert

FigureA48 [/ 8" OEAT #OAAE 3 OL»A1A BtreamDatd @SFSA2018)I AAOET T O

Based on the 2019 surveys ands displayed in reach descriptionsiigure A.5provides a ranking by reach
for highest non-point source sediment delivery, including ranking of active downcutting segments-igure
A.6provides a map of the Contributing Sediment Source Survey for nguoint source sediment pollution.

Highest to LowestSediment Delivery Risk
3 1 [s8 J2 ]& [5 J7 J4a o9
Highest to Lowest Incision Rates and Risk
2 1 [3 [8 |& [5 [7 |4 o9

Figure A.5:Reach Ranking for Highest Sediment Delivery and Incision Rates (USFS, 2019)

®  OBrien Cr C55
e Orien Linear CSS
| [ &th Level Subwatershed
_| Ownership
Bureau of Land Management
— Lolo Mational Forest
~ [ Private
- State of Montana
- U_S. Fish and Wildlife Service ||
Weyerhaeuser %1

] water

Figure A.6: Non-point source contribution sediment source map (USFS, 2019)
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Reach 1(R1) z Bitterroot Confluence to Blue Mountain Road

Reach 1is characterized byhigh to very highbank erosion (Bank Erodibility Hazard Index, BEHI
estimates, LBFS, 201Pand is approximately 400600 feet in length (Bitterroot Confluence to

Blue Mountain crossing) Previous stream rehabilitation structuregearly 2000s era)are

present with many failed or failing. This reach has very little pool habitat and gpears to be in
rapid state of degradation, incision, and bank erosion. The active stream channel is entrenched
(bank height ratios are approximately 3 times mean bankfull depth) and there is little to
floodplain connection in the lower reachz the majority of flood flows are forced within the active
channel causing very high neabank stress during high flow events. As importantly, the land loss
associated with stream bank failure is high within this stretch of private land.

Reach 1 is in immediate needfaemediation and undoubtedly is contributing excessive sediment

loads to the Lower Bitterroot River. Equally of focus is the lack of opportunity for coldiater

fisheries refugia from warm summer Bitterroot stream temperatures that could be afforded by

thA OAT AGEOAT U AT 1T A OOOCAAI OAI DAOAOOOA 1T &£ /1 8" OEAI
pool habitat, healthy streambanks, and dense streamside vegetation. With progressive

rehabilitation design and implementation, this reach could substantivelgontribute to fisheries

habitat within the reach and provide much improved connectivity for fish movement to the upper
watershed.

Figure A.7: Reach Iz Typical stream condition in reach immediately upstream of Bitterroot River
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Figure A.8displays channel measurements with several that vary substantively from desired stable
conditions (Avg. width is 13 ft. with variation of 7.1 feet between minimum and maximum; Crossectional
area available for normal high runoff averages 21.7 sq. ft. and varies tgp43% (highlighted red text
represent undesired deviation from stable conditions). firty -five pieces of LMD and one aggregate log
jam wascounted, indicating that previous rehabilitation activities utilized wood and/or the Blue Mountain

road-stream craossing is facilitating wood transport.

Active Max Active Approx. Est.Bank Height Entrenchment Ratio
Channel Channel Cross Ratio (Bank (Floodprone Area
Width (ft) Depth (ft) Sectional Ht/Channel Width/Channel Width)

Area (sq. ft) Depth- photo
scaled, no meas.)

13.1 1.9 24.9 ~3 2.0

16.4 1.9 31.1 ~3 2.3

10.2 1.3 13.2 ~3 2.1

9.6 2.2 21.1 ~2 >3.0

16.7 1.1 18.4 ~2 3.1
Stable Stable Stable Rosgen B<1.5 typ. Rosgen B (1.42.2)
Regional Regional Regional Rosgen C <1.5 typ. Rosgen C (>2.2)
Average 16.5 Average 1.2 Average 19.9 (Rosgen, 1999) (Rosgen, 1996)

Figure A.8Reach 1 Active channel measurements and comparison to stable channel averages

Reach 1 Summary: Significant departure from stable bankfull conditions (values in red, Figure A.8
above), high bank erosion and land loss, channel incision, active headcutting, loss of floodplain
connectivity, lack of dense riparian vegetation, lack of pool habitat.

Reach2(R2)z" 1 OA -1 01 OAET néadoi SubdivisioriCrossibdh

Reach consists ofthes€ I AT O AAOxAAT "1 O6A -1 01 OAET 21 AA AT A OEA OI /
-AAAT x 30OAAEOEOEIT 18 4EA AOI OOEI ¢ AO OEA 11 xAO ATA 1T £ O
concrete structure (Figure A.9). Stream substrées exist continuously throughout the structure, indicating

that fish passagss likely possibleat most flows. Additional morphologic assessment is hecessary to

determine an appropriate bankfull width; however, a reasonable estimate is 124 ft. As such, the road

crossing span is likelymeeting typical streamsimulation design criteria to accommodate at least the

bankfull width. Flooding freeboard to accommodate large debris and bedload during large floods may be

compromised. Figure A.10).

74



FigureA9. 21T AA A O OO EGrepk dt BEie Méuht&rERAdd and bank failure immediately upstream.

Reach 2 is actively incising upstream of the Blue Mountain Road with significantly undersized channel
capacity. Because of the low stream widths, stream depths are deeper and holding sdiste

——

FigureA.10.2 1T AA AOT OOET ¢ O1 /8" OEAT #OAAE - AAAT x 30AA
downcutting segment downstream of the subdivision crossing and upstream of Blue Mtn. Rd.
Stream dimensions were surveyed and displayed iRigure A.11 below. Dimensions are indicative of

unstable steam conditions (red highlight), as indicated by variability and departure from regional stable
averages.

Active Max Active Approx. Est.Bank Height Entrenchment Ratio
Channel Channel Cross Ratio (Bank (Floodprone Area
Width (ft) Depth (ft) Sectional Ht/Channel Width/Channel Width)

Area (sq ft) Depth- photo
scaled, no meas.)
13.6 1.4 19.0 ~1 3.3
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8.5 1.6 15.7 ~2 1.8

7.5 15 13.2 ~2 1.8

7.7 1.6 20.8 ~2 2.7
Stable Stable Stable Rosgen B<1.5 typ. Rosgen B (1.42.2)
Regional Regional Regional Rosgen C <1.5 typ. Rosgen C (>2.2)
Average 16.5 Average 1.2 Average 19.9 (Rosgen, 1999) (Rosgen, 1996)

Figure A.11Reach 2 Active channel measurements and comparison to stable channel avetages

Reach 2 Simmary: Significant departure from stable bankfull conditions ( values in red, Table X
above), high bank erosion and land loss, channel incision, active head cutting, loss of floodplain
connectivity, lack of dense riparian vegetation, lack of pool habitat.

Reach3 (R3) 1t O6 Bri en Meadow Subdi v iNextUpstreatrRoasl €rdoseilgg t o
This reach starts at the road crossingccessing 6 * OE AT # O BubdivisiorA Thédulvert here is a
w8 9d OI Olistear DibsiEafe@xist throughout the culvert and fish passage is likely achievedt
most flows, but should be verified. Discharge fromrairrigation ditch enters through a culvert immediately
downstream of the crossing.

This reach is characterized by variability, substantive instability, antlke Reach 1 and 2, recently

AAAAT AOAOAA AT x1T xAOA OOAT A ET AEATTAI AT 1TAEOEIT S8
one segment is critically undersized where cottonwood trees encroach the channel, leaving widths as
narrow as 5-6 ft. with active incision. Within 200 ft. of the undersized channel segment, a massive bank
failure site exits (Figure A.13). In 2019 alone, estimates of sediment loads were 15 dump truck loads,
causing largescale channel deposition and avulsion. Bank failureals occurred previous to 2019.

)y I i Al

I £FOAO OEA 1 AOOEC ¢ mp whphds&dB10/ 6" OEAT # O,
permit by Missoula Conservation District to conduct emergency actions to remove the substrate deposition

without disturbing stre ambanks and returning wood to the channel (completed in 2019), then perform

follow-up channel rehabilitation to restore adequately configured channel and floodplain dimension to

reduce or eliminate the need for future maintenance. The second phase rehéhbiion effort is awaiting

funding for design and rehabilitation.

The upper segments of Reach 3 have I8 ft. channel widths. Heaetutting and incision is active in some
segments, although others have floodplain connectivity. While the majority of thiEegment appears overly
straight (needs assessment and verification), several high curvature bends exist. Another mass failure site
and approximately 240 feet of bank erosion exists at the upper end of this reac®ld beaver chews were
noted.

Active Max Active Approx. Est.Bank Height Entrenchment Ratio
Chamel Channel Cross Ratio (Bank (Floodprone Area
Width (ft) Depth (ft) Sectional Ht/Channel Width/Channel Width)
Area (sq. ft) Depth- photo
scaled, no meas.)
12.1 1.9 23.0 1-1.2 >8.3
14 1.2 16.8 1.2 28
6** 1.5%* 9.0** - --
12 1.5 18.0 2 1.4entrenched
11.9 1.7 20.2 2 1.1entrenched
10.6 1.4 14.8 2 1.1entrenched
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Stable Stable Stable Rosgen B<1.5 typ. Rosgen B (1.42.2)
Regional Regional Regional Rosgen C <1.5 typ. Rosgen C (>2.2)
Average 16.5 Average 1.2 Average 19.9 (Rosgen, 1999 (Rosgen, 1996)

*double line indicates boundary starting entrenched stretch
**Measured separately from reconnaissance survey. This is the critically constricted channel section
approximately 200 ft. downstream of the nassive bank failure site (photo below).

Figure A.12 Reach 3 Active channel measurements and comparison to stable channel averages.

Figure A.13 Reach 3 undersized segment, incision, bank erosion/land loss, and massive bank failure.

Reach 3Summary: Significant departure from stable bankfull conditions. Massive bank failure, land loss,
sediment loading. 2019 Shdadgrm remediated avulsion; channel incision, active heatting, loss of
floodplain connectivityinstream wood loss, vableriparian vegetation density, lack of pool habitat.

Reach4 (R4) i O6 Bri en Ck Road Crossing No. 3 to Road

Reach 4 is alprivate property along/ & " CGDEeBkiRoad Above the crossing at tke upstream end the
stream transitions from the right to the left valley wall. From the road, the stream appearsoderately
entrenched with little instream wood or pool habitat A lawn exists onboth banksin one section with a
footbridge. Before the road turns to gravelno marked aggradation orerosion could be seen. More
reconnaissance is needed to verify conditions.
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Figure A.14 Reach 4 Pasture and maintained lawn section.

Reach 4 Summary: Riparian vegetation, instream wood, and pool habitat appear lacking. Land loss
and sediment delivery does not appear substantive, but assessment is needed to verify.

Reach5 (R5) 1 O6 Bri en Creek Road Crossing No. 2 to Lower

boundary with Forest Service land.At the downstream end, two culvertcrossingscan be observed from
the road and appear undersized. About 400 ft. is located adjacent to the road.filhe steam is well shaded
with some large instream wood and pod. Near the ForesBervice boundarythe streamruns along the
right valley wall in an old road bed. There is little to no riparian vegetation in one pasture segment and the
left bank was eroding with slumping banks, land loss, and ovavidened and shalow stream channel.

Figure A.15 Reach g Private Land to Forest Service, public land boundary.

Reach 5 Summary: Lack of riparian vegetation in some segments with bank erosion and land loss
present. One segment is substantively overwide and shallow.

Reach 6 (R6) - USFS Section above Private Land

Reach 6 is an approximately 640 foot beginningist upstream of the boundary between private andJSFS

Evidence of beaver was noted, but thre were no dams. Approximately 75 feet of the left banis adjacent to
the road. The creek area near the trailhead is heavily used by recreationists with a user created trail and
bridge over the creek. Pool habitat is limited. Erosive banks are prevalent with heights up to 4 t. At least
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two road fill failure s are causing substantive sediment delivery. This segmentgarsnear anold road
bed or historic railroad prism. Average stream gradient isl.7%.

Figure A.16 Reach 6z High bank erosion with some segments with low banks and floodplain conmitgti

Active Pool Depth Approx. Bank HeightRatio Entrenchment Ratio

Channel (ft) Cross (Bank (Floodprone Area
Width (ft) Sectional Ht/Channel Width/Channel Width)

Area (sq. ft) Depth- photo
scaled, no meas.)
13.1 11 14.4 1.0 9
(not entrenched/ floodplain
accessible)

Stable Stable Stable Rosgen B<1.5 typ. Rosgen B (1.42.2)

Regional Regional Regional Rosgen C <1.5 typ. Rosgen C (>2.2)

Average Average 1.2 Average 19.9 (Rosgen, 1999) (Rosgen, 1996)

16.5

Figure A.17Reach 6 Active channel masurements and comparison to stable channel averages.

Reach 6 Summary: Significant departure from stable bankfull conditions ( values in red, Table X
above), high bank erosion and land loss, channel incision, active headcutting, loss of floodplain
connectivity, lack of dense riparian vegetation, lack of pool habitat.

Reach 7 (R7) 1 Private In -Holding Reach
Reach 7 spans the length of thprivate inholding and wasassessed from the road. The cek is braided

with intermittency in some braids. The toe of the road fill is adjacent to the left streambank for
substantive lengths with road fill failure and erosion.No pictures or measurements are available

Reach 8 (R8) 1 Forest Service Boundary above Private In -Holding to End of Forest Road
No. 123

Reach 8 starts from the second border with Forest Service property and continues past the gate to the end
of Forest Service Road 123a non-motorized trail). Directly before the locked Forest Service gate on FS
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RoadNo.123, a large road failure is actve U  O1 O PET ¢ ET O1 /8" OEAT #OAAE8 10 1.
dimensionsof the sediment contribution from the slumpwere measured to be 54 x 6 x 6.2 ft

(approximately 2,678 ft3). A newly fallentree and road sign wasn the stream. Parkingis limited to one car,

with 12 ft. road width anduser-created turnaround off.

Figure A.18:Reach & significant bank erosion section along streamside Forest Road. No. 123.

Above the upper Forest Service gateddd. | 8 pcoh AT T1 A AOEACA AOI @®AO /6" OE
Road No. 19244. The bankfull width here is 10.2 feet.The bridge appears unsound withover widening at

the inlet. Negative road and stream interactions continue upstream for several hundred feet with many

road fill failures, bank erosion, and higlsediment deliveries.
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Figure A.19:Road 123 (normotorized trail) z Reach & High erosive banks caused from likely historic
channel manipulation and recovering stream adjustments.

Reach 8 Summary: Significant departure from stable bankfull cond itions, high bank erosion and
land loss, channel incision, active headcutting, loss of floodplain connectivity, lack of dense riparian
vegetation, lack of pool habitat.

Reach 9 (R6) 1 End of Road Reach to Major Scree Slope on North Side of Valley

Reach9 is a 600 ft.reachbeginning at the end of RadNo.123 andending just downstream of themajor
screeslopeand spring on the north valley wall. The stream goes dryfor a sectionabove this reach vhere
the valley narrows. Erosive, high banis are typical of the reach. Some meander bends exjisésulting in
deep pools A short portion of the stream in this reach runs in arold road bed (perhaps old rail line). The
slope of the entire reach was 2.7%.

This section is the first section of relatively god fish habitat formed bysmall diameter wood and many
more pools than lower reaches. Large fish have been observetlithin approximately one mile upstream
of the scree slope, previous stream reconnaissance discovered what appears to be the upper exdént
historic channel manipulation evidenced by forested, candike structure adjacent to the stream.

More reconnaissance is needed, but it is currently thought that this section is the upper most historic
channel disturbance with all channel stability keginning at the old canaliike structure and extending to the
confluence with the Bitterroot River. Channel aggradation also occurs in this reach with high sediment
sources originating from bank erosion.
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Active Pool Depth Approx. Bank Height Ratio Entrenchment Ratio
Channel (ft) Cross (Bank (Floodprone Area
Width (ft) Sectional Ht/Channel Width/Channel Width)
Area (sq. ft) Depth- photo
scaled, no meas.)
14.8 1.2 17.8 ~2 No meas.

Stable Stable Stable Rosgen B<1.5 typ. Rosgen B (1.42.2)
Regional Regional Regioral Rosgen C <1.5 typ. Rosgen C (>2.2)
Average Average 1.2 Average 19.9 (Rosgen, 1999) (Rosgen, 1996)

16.5

Figure A.20Reach 9 Active channel measurements and comparison to stable channel avetages

Figure A.21: Reach & Bankerosion and aggradation present. Pool habitat and stream dimensions are more
representative of stable channel conditions.
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Reach 9 Summary. Erosive, high banks are typical of the reach. Some meander bends exist, resulting
in deep poolsand larger fish observed. 12 miles above this reach there is a historic canatlike
structure that is thought to be the upper extent of historic channel manipulation. More
reconnaissance is necessary.

Upper Watershed Sediment Delivery from Roads

Figure A6 in first section displays contributing sediment sources located during WAM road surveys (USFS,
2019). Figure A.22below displays erosion at stream crossing on old jammer roads. Most jammer roads
are reforested, but some may need remediation to address sediment delii@s. Open roads are in need of
maintenance and improvements to adhere to federal and state standards for best management practices.
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Project Information
2019 Pog-&£1 T T A OAIT AAEAOGETT AO |/ 6" OFEeMbval #foubdrate depodtidn, AOT OOET ¢
returning stream to existing channelre-grading channel, and placing large trees at the base of the
mass failure side to temporarily reduce undercutting and riskof more failure until appropriate channel
design and rehabilitation can occur. There was fish salvage of a large rainbow trout trapped in the
i AAAT x COAOO AOOEI ¢ OEA AOOI OET 1T 8 4EA /6" OEAT #OAAE
with clam-shell to carefully extract stream bed deposition with minimal channel disturbance per 310
permit requirements.
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