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 Budget Summary: *Fields outlined in black on this page will auto-populate from other sections of the 
application form. Fields outlined in red on this page will not auto-populate. You must manually input the information for 
fields outlined in red.



Education and Outreach
DEQ recognizes that developing good projects often requires a considerable amount of time and effort up front to 
build relationships and trust with individual landowners and stakeholder groups. To promote the development of 
future projects, DEQ is encouraging project sponsors to use up to $5,000 in 319 funding for education and outreach 
to develop and capitalize on these critical relationships. DEQ encourages applicants to incorporate on-the-ground 
projects into education and outreach efforts through on-site demonstrations and project tours. 319 funding may not 
be used to pay for food and beverages, or for honorariums and gifts. Education and outreach activities funded by 319 
or used as match for 319 funding must adhere to all of the eligibility requirements outlined in the annual Call for 
Applications document.

Education and Outreach Deliverables (Identify the education and outreach activities you will engage in and methods 
you will use to document their completion.)

319 Funding
Request

Total
Non-Federal 

Match

Federal 
Match

Other
Funding* 

Total 
Planning 

Cost

Match Source

Match Source

Match Source

Match Source

Secured

Secured

Secured

Secured

*Use this space to record any funding that will be used to support creation of the task deliverables, but will not be reported as
match. The purpose of this information is to give application reviewers a clearer understanding of the total amount of funding
required to complete a task.
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Project Administration
Project administration includes book keeping, invoicing, interim/annual/final report preparation, office 
supplies, rent, communications, etc. Up to 10% of the total requested 319 funds for your entire application can 
be used to pay for project administration. However, like all other tasks, payment is by reimbursement for 
actual expenses incurred.

Project Administration Deliverables (Include interim/mid-year, annual, and final reports, as well as invoicing 
and office necessities.)
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State     
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Local 
Cash Match

In-Kind 
Match

Total
Non-Federal 
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Federal 
Match

Other
Funding* 

Total 
Planning 

Cost

Match Source

Match Source

Match Source
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Secured
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*Use this space to record any funding that will be used to support creation of the task deliverables, but will not be reported as
match. The purpose of this information is to give application reviewers a clearer understanding of the total amount of funding
required to complete a task.

Page 4



Project Form

A separate Project Form (including providing separate attachments) must be submitted for each project

included in your application. Use the following examples to help determine when to lump and when to split 

projects. For additional assistance, contact Mark Ockey at mockey@mt.gov or 406-465-0039.

Splitting Examples (fill out multiple Project Forms)

• Stream restoration work occurring on two separate streams, on parcels owned by two separate individuals

• Two projects with significantly different sets of project partners

• Two projects that address substantially different pollution sources (e.g., one project moves a corral off of a

streambank, and another removes mine tailings, with both projects being on the same property)

Lumping Examples 

• Contiguous stream restoration work spanning multiple land parcels

• 3 projects that address similar sources of pollution on a single land parcel (e.g., moving a corral off a stream,

implementing a grazing management plan, and relocating a manure storage facility out of the floodplain, all on

the same ranch)
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Project 1 Name

Select the watershed restoration plan (WRP) that your project will help implement.

Letter of support from author entity attached? (If no, explain why below.)

Waterbody name from 2020 List of Impaired 
Waters

Probable causes of impairment to be 
addressed

Waterbody name from 2020 List of Impaired 
Waters

Probable causes of impairment to be 
addressed

OR*

Name of healthy waterbody to be protected

Description of identified threat to non-
impairment status

Name of healthy waterbody to be protected

Description of identified threat to non-
impairment status

*While the majority of the available 319 project funding is dedicated to addressing known impairments, EPA is allowing states to use
a limited amount of funding to protect non-impaired waters (healthy waters) from becoming impaired.
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Project 1 Location

Upstream End Latitude

Downstream End

Centerpoint

Latitude

Latitude

Longitude

Longitude

Longitude

Upstream End Latitude

Downstream End

Centerpoint

Latitude

Latitude

Longitude

Longitude

Longitude

Upstream End Latitude

Downstream End

Centerpoint

Latitude

Latitude

Longitude

Longitude

Longitude

Project site map(s) attached, showing the location of all proposed on-the-grount restoration activities?

List the 12-digit Hydrologic 
Unit Code(s) (HUCs) in which  
the project area is located

Page 7



Partner Role

Letter of 
Support 

Attached?

Community Participation and Support

Landowner Contributions to Project

Letter of 
Support 

Attached?

Other Community/Stakeholder Support
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Is this project a continuation of a previous project? If so, please explain the connection.

Project Description
Describe the nature and extent of the nonpoint source problem you are trying to address, the root causes of the 
problem, and your proposed solution.
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Water Quality Benefits and Sustainability
Explain why the project is an appropriate next step for making progress towards removing a pollutant/waterbody 
combination from Montana's 2020 Impaired Waters List or preventing a healthy waterbody from becoming impaired?

Will your project address a major local source of nonpoint source pollution? Explain.

Will the project create long-term, sustainable reductions in NPS pollution? Explain.

Describe how the project will promote self-maintaining, natural, ecological and social processes that protect water 
quality?
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Nonpoint source pollution goal Action that will be taken to reach the goal Metrics used to measure success

Nonpoint Source Goals and Success Metrics
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Project Education and Outreach
Describe the educational benefits of your project. Will the project inspire additional 
nonpoint source pollution prevention work within the watershed? 

Bigger Picture Benefits
NPS pollution projects often have benefits that go beyond simply cleaning up Montana's lakes and streams. Describe 
your project's benefits to each of the items below. If there are no associated benefits, type "NA" for "not applicable".

Page 12

Environmental Justice (EJ)

Will the project improve or create public access to a healthy environment?

Will the project have a public benefit in a county where 15% or more of the population lives below the poverty level? 
Counties include: Big Horn, Blaine, Chouteau, Deer Lodge, Garfield, Glacier, Golden Valley, Hill, Lake, Liberty, Lincoln, 
Meagher, Mineral, Musselshell, Pondera, Powell, Roosevelt, Rosebud, Sanders, Silver Bow, Toole and Wheatland.

Will the project benefit historically underserved populations (e.g. minority populations, people with disabilities)?



Page 13

Climate Change

Will the project improve climate change resilience for communities, native plants, wildlife or ecosystems?

Will the project restore or protect cool, late-season flow?

Impacts to Downstream Communities

Will the project reduce pollutant loading above a permitted point source discharge in a way that could increase 
assimilative capacity in the the receiving water?

Will the project help protect a drinking water source?



Tasks and Budget
DEQ uses a standard template to develop scopes of work for 319 contracts. The tasks below match up with DEQ 
standard scope of work template. Some tasks might not be applicable to your project. Please leave the non-applicable 
tasks blank. If your project doesn't fit the task outline, use the task labeled "Other" to describe your project.

Task 1 - Project Planning Deliverables (Include such things as completing project designs, conducting site 
evaluations, obtaining permits, organizing volunteers, conducting scoping meetings, etc. Identify specific deliverables 
that will be submitted.)

319 Funding
Request

State     
Cash Match

Local 
Cash Match

In-Kind 
Match

Total
Non-Federal 

Match

Federal 
Match

Other
Funding* 

Total 
Planning 

Cost

Match Source

Match Source

Match Source

Match Source

Secured

Secured

Secured

Secured

*Use this space to record any funding that will be used to support creation of the task deliverables, but will not be reported as 
match. The purpose of this information is to give application reviewers a clearer understanding of the total amount of funding 
required to complete a task.
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Landowner Agreements, Operation and Maintenance
This task only applies to projects involving on-the-ground activities. DEQ periodically evaluates the effectiveness of 
each on-the-ground project. To accomplish this, DEQ requires a process be in place to allow periodic access to the 
project site. The landowner agreement should also specify the roles of each project partner in the design, 
implementation and continued operation of on-the-ground pollution prevention practices. DEQ does not require the 
use of a specific landowner agreement template. In some situations, existing agreements between the project 
sponsor and the landowner may be sufficient.

Task 2 - Landowner Agreements, Operation and Maintenance Deliverables (Include such things as landowner/
sponsor communication, and draft and final agreements.

319 Funding
Request

State     
Cash Match

Local 
Cash Match

In-Kind 
Match

Total
Non-Federal 

Match

Federal 
Match

Other
Funding* 

Total 
Planning 

Cost

Match Source

Match Source

Match Source

Match Source

Secured

Secured

Secured

Secured

*Use this space to record any funding that will be used to support creation of the task deliverables, but will not be reported as 
match. The purpose of this information is to give application reviewers a clearer understanding of the total amount of funding 
required to complete a task.
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Project Implementation
Task 3 - Project Implementation Deliverables (Include such things as construction oversight, implementation of 
on-the-ground restoration practices, preparation and submittal of as-built drawings, etc.)

319 Funding
Request

State     
Cash Match

Local 
Cash Match

In-Kind 
Match

Total
Non-Federal 

Match

Federal 
Match

Other
Funding* 

Total 
Planning 

Cost

Match Source

Match Source

Match Source

Match Source

Secured

Secured

Secured

Secured

*Use this space to record any funding that will be used to support creation of the task deliverables, but will not be reported as
match. The purpose of this information is to give application reviewers a clearer understanding of the total amount of funding
required to complete a task.
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Other Activities
Use this task if the activities you are proposing are outside the scope of the typical design/implement/monitor 
process. Provide sufficient details to enable application reviewers to successfully compare the nonpoint source 
pollution reduction benefits of your project to those of other projects in the applicant pool.

Task 4 - Project Deliverables (Include activities you will complete and the products you will submit to 
demonstrate completion.)

319 Funding
Request

State     
Cash Match

Local 
Cash Match

In-Kind 
Match

Total
Non-Federal 

Match

Federal 
Match

Other
Funding* 

Total 
Planning 

Cost

Match Source

Match Source

Match Source

Match Source

Secured

Secured

Secured

Secured

*Use this space to record any funding that will be used to support creation of the task deliverables, but will not be reported as
match. The purpose of this information is to give application reviewers a clearer understanding of the total amount of funding
required to complete a task.
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Project Effectiveness Monitoring
The short duration (1-3 years) and limited spatial extent (often just a few hundred yards) of most 319-funded projects 
frequently precludes the use of traditional water chemistry monitoring as a means of evaluating project effectiveness. 
Instead, DEQ encourages project sponsors to use simpler, more qualitative tools. Typically, this will include pre- and 
post-construction photo point monitoring, vegetation mortality measurements, and perhaps modeling to estimate 
pollution load reductions. Please contact one of the DEQ Nonpoint Source Program staff for guidance relative to your 
specific project.

Task 5 - Project Effectiveness Monitoring Deliverables (Identify the specific tools and products you will use to 
evaluate and demonstrate the effectiveness of your project in reducing nonpoint source pollution.)

319 Funding
Request

State     
Cash Match

Local 
Cash Match

In-Kind 
Match

Total
Non-Federal 

Match

Federal 
Match

Other
Funding* 

Total 
Planning 

Cost

Match Source

Match Source

Match Source

Match Source

Secured

Secured

Secured

Secured

*Use this space to record any funding that will be used to support creation of the task deliverables, but will not be reported as
match. The purpose of this information is to give application reviewers a clearer understanding of the total amount of funding
required to complete a task.
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Additional Attachments
Attach additional items that could help reviewers better understand your project. Items could include site photos, 
design drawings, site evaluations, permits, etc. Please be conscious of reviewers' time, as they may not have time to 
read lengthy studies and reports. List all additional attachments below.

Additional information that could assist reviewers in evaluating the project's potential impact on NPS pollution.
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Project Map 



Flint Creek Riparian Restoration Project – Phase 2 
Project Map 
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Flint Creek Riparian Restoration Project – Phase 2 
Project Map 
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Letters Of Support 











United States Department of the Interior 
Fish and Wildlife Service 

Montana Ecological Services Office 

585 Shepard Way, Suite 1 

Helena, Montana 59601-6287 

Phone: (406) 449-5225; Fax: (406) 449-5339 

Casey Hackathorn 

Upper Clark Fork Program Manager 

Trout Unlimited  

312 N. Higgins Ave Suite 200 

Missoula, MT 59802  

October 28, 2021 

To Whom It May Concern:  

The U.S. Fish and Wildlife Service (Service) has reviewed the 319 Application for the Flint Creek 

Riparian Restoration – Phase 2 project.  The Service fully supports the actions outlined in the 

proposal.  The segment of Flint Creek affected by the proposed action is essential for the recovery 

of bull trout because it provides foraging, migration, and overwintering habitats for bull trout.  The 

Bull Trout Recovery Plan, and Columbia Headwaters Recovery Unit Implementation Plan for Bull 

Trout, describe three primary threats to bull trout recovery (Habitat, Demographic, and 

Nonnatives).  This proposal directly addresses one of those primary habitat threats specifically 

identified for Flint Creek (riparian management).  The proposed action will improve habitat 

conditions by reducing the amount of eroding streambanks and increasing the amount of riparian 

vegetation by improving grazing management practices.  Improving habitat conditions along Flint 

Creek is an important step for providing a functional migratory corridor.  Therefore, the Service 

fully supports your efforts.   

We appreciate Trout Unlimited’s efforts to recover threatened bull trout and conserve other native 

fish.  If you have questions or comments related to this letter, please contact Dan Brewer at 

dan_brewer@fws.gov or (406) 329-3951. 

  Sincerely, 

for Jodi L. Bush 

Office Supervisor 



October 28, 2021  

Mark Ockey  
Water Quality Planning Bureau  
Department of Environmental Quality  
P.O. Box 200901 
Helena, MT 59620-0901  

Dear Mr. Ockey,  

The WestSlope Chapter Trout Unlimited is a local non-profit conservation group focused on 
conserving, protecting, and restoring cold water fisheries in the Missoula area. We’d like to offer 
this letter of support for Trout Unlimited’s Flint Creek Riparian Restoration Project- Phase 2 
proposal for 319 Nonpoint Source Project funding. Our membership, comprised of over 900 
passionate anglers, actively enjoys the fisheries supported by Flint Creek and the Clark Fork 
River and we are excited by the opportunity to partner on a volunteer project that will benefit 
these resources.  

Our volunteer chapter has partnered with TU staff on several successful watershed restoration 
efforts in western Montana including Ninemile Creek, Rattlesnake Creek and Rock Creek. We 
are excited to see the continuation of TU’s efforts to restore fish populations in Flint Creek and 
we look forward to the resulting volunteer opportunities for our members.  

Thank you for your consideration and we look forward to working to make this project a success. 

Sincerely, 

 

Mark Kuipers, President 



 
 

Hellgate Hunters & Anglers 

P.O. Box 7792 

Missoula, MT 59807 

 

 
 
 
October 28, 2021 

 

Mark Ockey 

Water Quality Planning Bureau 

Department of Environmental Quality 

P.O. Box 200901 

Helena, MT 59620 

 

Dear Mr. Ockey, 

 

I write on behalf of Hellgate Hunters & Anglers, a Western Montana-based rod and gun club, to 

express our support for Trout Unlimited’s Flint Creek Riparian Restoration Project. This is an 

incredibly valuable fishery for our membership and other users. Consequently, we look forward 

to partnering with Trout Unlimited to engage anglers and local users on this stream restoration 

project, which will boost water quality and fish and wildlife habitat in the Clark Fork watershed.  

 

Please note our continued support for this project. Thank you for the opportunity to comment. 

 

Sincerely, 

 

 
 

Walker Conyngham 

President 

Hellgate Hunters & Anglers 



Supplemental 
Information 
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Date:    October 20, 2021 

To:    Casey Hackathorn, Trout Unlimited 

From:    Matt Daniels, P.E.  
River Design Group, Inc.  

Subject:  Project Proposal  
    Lower Flint Creek – Rue Property 
 

1. Introduction	and	Background	

The State of Montana Natural Resource Damage Program (NRDP) has identified the Flint Creek 
Watershed as a priority area for restoration (NRDP 2012). River Design Group,  Inc. (RDG) was 
contracted by NRDP to complete an assessment and develop conceptual restoration designs for 
approximately  242  acres  along  a  three‐mile  segment  of  lower  Flint  Creek  upstream  of  Hall, 
Montana  (Figure  1).  This memorandum  summarizes  results  of  the  assessment  and  identifies 
potential conservation and restoration opportunities the Rue property along lower Flint Creek. 
 

 
Figure 1. Project vicinity map for Lower Flint Creek restoration. 
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The Final Upper Clark Fork Basin Aquatic and Terrestrial Resources Plan (NRDP 2012) outlines key 
objectives for lower Flint Creek as outlined below: 

 Improve water quantity through flow augmentation (e.g., water right purchases, water 
leases, and irrigation efficiency improvements); 

 Reduce fish entrainment at irrigation diversions; 
 Improve fish passage throughout the reach; and 
  Riparian habitat improvements including fencing/protection, woody shrub and tree 

plantings, and off‐site watering. 

In addition, landowners have identified objectives that coincide with NRDP’s overarching goals 
for Flint Creek as outlined below: 

 Improve fish habitat; 
 Improve terrestrial habitat for waterfowl and other wildlife; and 
 Maintain a functional ranch operations and grazing leases. 

2. Site	Assessment	and	Summary	of	Existing	Conditions	

In 2016 and 2017, vegetation and geomorphic field assessments were completed for the project 
area.  Results  of  the  assessments  were  used  to  characterize  existing  conditions  and  identify 
impairments affecting  stream and  floodplain  function. The potential  condition  for  lower  Flint 
Creek in the study area is a meandering, riffle‐pool stream type with a connected floodplain that 
supports emergent wetland, willow and cottonwood vegetation communities. Limiting factors 
influencing the potential condition include: 

 Geomorphic Limiting Factors 
o Altered flow regime from impoundments and irrigation management 
o Low channel sinuosity from channel manipulation 
o High bank erosion rates from lack of stability 
o Over‐widened riffles and shallow pools 

 Vegetation Limiting Factors 
o Insufficient wetland and riparian buffers from ranch operations and grazing 
o Lack of woody vegetation and riparian diversity 
o Competition from pasture grasses, noxious weeds and non‐native species 

 Aquatic Habitat Limiting Factors 
o Fish entrainment in irrigation ditches 
o Over‐wide riffles and shallow pools 
o Gravel substrate embedded with fine sediment 
o Lack of instream cover, habitat diversity and complexity  
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3. Conceptual	Restoration	Plan	

Conservation  and  restoration  opportunities  were  identified  to  address  the  limiting  factors 
identified in the assessment. The restoration plan addresses grazing management, revegetation 
and  stream channel habitat. Restoration plan elements are  illustrated and described  in more 
detail in the following sections. 

3.1. Grazing	Management	Plan	

The  grazing  management  plan  includes  recommendations  for  fencing  and  off‐channel  stock 
water locations. The grazing management plan represents a conceptual layout and is subject to 
revision based on stakeholder and landowner input. The plan addresses protection of sensitive 
riparian  and  wetland  areas  from  grazing  to  allow  native  plant  communities  to  become 
established. Fence locations were established based on the estimated channel migration zone, 
which represents a corridor that the stream channel is likely to occupy over the long term. By 
allowing native vegetation to become established in the floodplain and along the streambanks, 
stream channel stability will improve, and bank erosion will be reduced to more natural rates.  

The  grazing management  plan  identifies  areas  for  continuous  grazing,  rotational  grazing  and 
grazing exclusion. In continuous grazing areas, no limit is placed on the duration or amount of 
grazing. In rotational grazing areas, access should be limited to 5 days of grazing followed by a 
30‐day period where the area can recover without grazing. In exclosure areas, no grazing should 
be conducted. Exclosure areas are sensitive to grazing and consist of the streambanks, channel 
migration  zone  and  wetlands.  The  proposed  fence  type  is  four‐strand  barbed  wire  livestock 
fencing with 6‐foot timber posts.  The top and bottom strands of the livestock fence would be 
smooth wire for wildlife passage 

The grazing management plan is a passive restoration approach that, if implemented as a stand‐
alone plan, only partially addresses  the range of  limiting  factors  identified  in  the assessment. 
Other limiting factors such as competition from pasture grasses and streambank stability would 
need to be addressed with comprehensive revegetation and streambank strategies as described 
in other plans in the following sections. 

3.2. Revegetation	Plan	

The revegetation plan includes recommendations for planting, seeding and browse protection. 
As a conceptual  layout, the revegetation plan  is subject to revision based on stakeholder and 
landowner input. The plan includes approximately 500 plants in multiple planting. Planting units 
would be enclosed in 8‐foot high metal wire or rigid plastic polypropylene mesh fencing to limit 
browse by wildlife. Planting units would vary in size from 0.004 acres to 0.95 acres and would be 
protected with wildlife fence. 

The  plan  addresses  establishment  of  native  plant  communities  in  wetland,  floodplain, 
streambank and upland areas. Planting units were placed throughout the area with the goals of 
increasing  connectivity  for  habitat  between  existing  riparian  vegetation  communities  and 
increasing the overall quantity and diversity of woody vegetation. Weed mats would be installed 
at the base of each plant to reduce competition from pasture grasses and weeds. Preservation 
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areas were also identified to highlight where existing vegetation communities are thriving, and 
the planting units were placed to help increase connectivity between the preservation areas. 

The revegetation plan is a passive restoration approach that,  if  implemented as a stand‐alone 
plan, only partially addresses the range of limiting factors identified. Other limiting factors such 
as streambank stability and aquatic habitat would need to be addressed with a comprehensive 
channel restoration plan and grazing management plan as described in the other sections. 

3.3. Channel	Restoration	Plan	

The channel restoration plan includes recommendations for streambank structures, meander re‐
activation,  and  off‐channel  habitat  enhancement.  The  channel  restoration  plan  represents  a 
conceptual  layout  and  is  subject  to  revision  based  on  stakeholder  and  landowner  input.  The 
channel restoration plan addresses 1,000 linear feet of eroding streambanks.  

The plan addresses limiting factors related to channel planform, streambank stability and aquatic 
habitat. Proposed treatment locations are based on impairments observed in the field during the 
assessment. Streambank structures would be constructed on active channel margins with sparse 
vegetation and observed bank erosion. Types of streambank structures would be vegetation and 
wood‐based  structures  including  large wood  structures and vegetated brush bank  structures. 
Streambanks  would  be  re‐graded  to  gentle  slopes,  enhanced  with  floodplain  roughness  and 
revegetated with containerized plants. Surplus fill material would be used to fill ditches, narrow 
the  channel  and  construct  points  bars.  Meander  bends  abandoned  by  channel  avulsions  or 
channel straightening would be re‐activated to increase channel sinuosity. 

The  success  of  the  channel  restoration  plan  is  dependent  upon  implementation  of  a 
comprehensive  grazing  management  plan  and  revegetation  plan  as  described  in  previous 
sections.  If  implemented  as  a  stand‐alone  plan,  the  channel  restoration  plan  only  partially 
addresses the range of limiting factors identified, and long‐term stability of the treatments could 
be at risk. 
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Figure 2.  Conceptual restoration plan for the Rue property. 
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Flint Creek Riparian Restoration – Phase 2 
Site Conditions 

Right bank looking upstream at upper end of site. 

Left bank looking downstream at upper end of site. 
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Point bar showing natural willow and cottonwood recruitment potential  

 

Browse on riffle bank. 
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Aspen stand with high regeneration potential within proposed riparian fencing. 
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Figure 1. Project Area  
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Figure 2.  Remote and field assessed subreaches 
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intermixed with mature and sapling woody riparian vegetation including alder, willows and 
cottonwood galleries in the lower extent of the subreach.  The riparian area is fenced but some 
browse was observed from horses and mules on the property, as well as wildlife.  Browse 
intensity overall was light and cottonwood and willow regeneration was high. 

One irrigation diversion was noted on site, which was determined to likely be a high entrainment 
concern.  Armored banks, decreased understory cover and a lack of woody debris in the channel 
were noted as limiting factors for fish habitat. 

 

Restoration Potential 

 Conservation of streamside fencing 
 Stabilization of high and bare banks on river right with bioengineering techniques, 

willow staking 
 

Armored bank on river right to protect property at 
F30. 

Typical bank conditions in F30 

 

4.1.46 Subreach F31 

Percentage of 
Linear Bank 
Erosion (%)  

Erosion 
rating 

NRCS 
Score 
(%)  

NRCS 
rating

Fish 
Habitat 

Score (%)

Fish 
Habitat 
Rating

Restoration 
Priority 
Ranking 

16 
Moderately 

High 53 At Risk 57 Fair High 
 

Subreach F31 is 14,771 feet in length and is classified as a Rosgen C4c channel type based on a 
width/depth ratio of 19.4 and gravel dominated channel bed with some cobbles, as calculated in 
the field and a slope of 0.6%, and sinuosity of 1.4, which were calculated from aerial imagery in 
GIS. 

This subreach is comprised of several ownerships with similar riparian and fish habitat 
characteristics and similar restoration priority concerns.  Grazing patterns are consistent 
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throughout the ownerships and have significant impacts on the riparian vegetative community.  
The stream has moderate to high levels of lateral bank erosion, particularly on outside meander 
bends.  These conditions have led the stream to be over-widened in many areas, perpetuated by 
cattle-trampled banks and minimal woody riparian vegetation.  Lacking robust vegetation, banks 
of outside bends were regularly found cleaving off and falling into the stream.  Mid-channel bars 
indicate a stream out of balance with its sediment and in places excessive algae was noted 
growing in the channel. 

In the downstream-most ownership by the lumber operation, streambanks are heavily rip-rapped 
to protect structures and the stream may have been straightened in the past.  Banks in this 
southernmost ownership do not exhibit the active erosion observed upstream and are stable.  The 
stream has ready access to its floodplain on the river right. 

The corrals just east of the Tuning Fork road crossing is a heavy cattle-use area with active bank 
erosion throughout and, in places, high eroding banks and no woody riparian vegetation.  
Between the Tuning Fork road and this high use area, a small length of riparian fencing on both 
banks provides some relief from grazing pressures and riparian vegetation is dramatically 
improved.  This fencing is likely installed due to concern over downstream structures near the 
stream.   

Bank vegetation is dominated by escaped pasture grasses, with sporadic clumps of willows and 
river birch.  Rose and hawthorne are also present throughout, an indication of the heavy browse 
pressure in this subreach.  Cottonwood stands are small and far between, comprised primarily of 
mature individuals with heavy cattle use underneath them.  Downstream of these cottonwood 
stands, piles of woody debris against banks are providing some stabilization as well as improving 
fish habitat conditions.  Fish habitat is otherwise fair throughout this subreach, with a noticeable 
lack of overhanging vegetation and deep pool habitat. 

Two irrigation diversions were found in this subreach.  The uppermost diversion was closed and 
determined to be old, but still leaking water and likely posing an entrainment problem.  The 
lower diversion, also showing its age was determined to be a high risk for entrainment. 

Restoration Potential 

 Riparian fencing or fencing of cottonwood and willow stands to promote regeneration 
 Grazing management including off-site water, decreased intensity on riparian areas 
 Fish screens or removal of diversions 
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Heavy cattle use area in F31 View upstream near lumber operation and rip-rapped 
banks in F31 

 

4.1.47 Subreach F32ra-1 

Percentage of 
Linear Bank 
Erosion (%)  

Erosion 
rating 

NRCS 
Score 
(%)  

NRCS 
rating

Fish 
Habitat 

Score (%)

Fish 
Habitat 
Rating 

Restoration 
Priority 
Ranking

NA NA 92 Sustainable NA NA Moderate
 

Subreach F32ra-1 is 4,162 feet in length and located primarily within one ownership, with one 
small inholding at its uppermost extent.  This subreach was classified as a Rosgen C4c channel 
with a channel bed substrate of gravel, slope of 0.3%, sinuosity of 1.5 and an estimated 
width/depth ratio of 13.9, as interpreted from aerial imagery and GIS.    

Land owners in this subreach appear to have left the riparian area in a largely natural state, with a 
high density of large woody riparian shrubs dominating most of the subreach length widths range 
from over 100 feet to over 500 feet.   

Other than the dense riparian buffer, the main distinguishing feature of this subreach is a 
narrower channel, likely due to the stabilizing impact of riparian vegetation.  In contrast to the 
bankfull width, however, long riffle sections are noticeably shallow from the August 2013 
imagery used for this interpretation.  Stream depths are impacted by an irrigation diversion at the 
top of the reach, which was determined to be impassable for fish in its current configuration 
because of a lack of fish bypass structure.   

 

Restoration Potential 

 Conservation/Preservation of existing riparian vegetation (easement?) 
 Improve fish passage at diversion 
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9.0 APPENDIX 3:  SUBREACH EROSION SUMMARY DATA 

SubReach ID Reach Length (ft) 
Linear Bank 
Erosion (ft) 

Total Bank 
Erosion  (ft2) 

Percentage of 
Linear Bank 
Erosion (%)  

Primary Erosion 
Source 

F01ra 1486 NA NA NA NA 
F01 1752 304.5 9775 8.69 HS  

F02ra 3701 NA NA NA NA 
F02 5682 364.5 1117.5 3.21 NBS 

F03ra-1 2228 NA NA NA NA 
F03ra-2 388 NA NA NA NA 

F03 774 91 173 5.88 NBS 
F04ra 2872 NA NA NA NA 
F04 1532 147 534.5 4.80 I 
F05 1569 60 250 1.91 I 
F06 6073 2863 5619 23.57 LS-P/LS-B 

F07ra 5197 NA NA NA NA 
F07 1638 653 960 19.93 RI 

F08ra 4025 NA NA NA NA 
F08 9561 3766 9309.5 19.70 LS-P/LS-B 

F09ra 17987 NA NA NA NA 
F09 12820 3630 5480 14.16 LS-P/LS-B 

F10ra 4317.6 NA NA NA NA 
F10 3017 435 601.5 7.21 CR 
F11 2217 137 159 3.09 CR 
F12 9258 1521 2029 8.21 CR/LS-P 
F13 9150 1704 2433.5 9.31 CR/LS-P 
F14 5947 1476 8840 12.41 RI 
F15 8690 2663 5127.5 15.32 RI 
F16 15002 4736 23906 15.78 HS/RI 

F17ra 10632.1 NA NA NA NA 
F17 3528 773 860 10.95 CR 

F18ra 2715.5 NA NA NA NA 
F18 9480 492 8037.5 2.59 NBS, RI 

F19ra 2106.3 NA NA NA NA 
F19 6221 0 0 0.00 none 
F20 3454 1.5 15 0.02 CR 
F21 2292 80 40 1.75 CR 

F22ra 1670.9 NA NA NA NA 
F22 3212 418 731.5 6.51 LS-P/LS-B 
F23 5577 1449 4754.5 12.99 LS-P/LS-B 
F24 3451 515 2384 7.46 RD/HS 
F25 3045 1388 2319.5 22.80 LS-P/LS-B 

F26ra 1613.8 NA NA NA NA 
F26 3168 950 875 15.00 CR 
F27 2634 70 139 1.33 LS-P 
F28 1020 298 511 14.61 LS-P/LS-B 
F29 1945 422 884 10.85 CR/LS-B 

F30ra 3385.8 NA NA NA NA 
F30 1628 159 114.5 4.88 CR 
F31 14771 4663 9670 15.78 CR/LS-B 

F32ra-1 4161.9 NA NA NA NA 
F32ra-2 5696.5 NA NA NA NA 

F32 5134 1679 3165.5 16.35 CR/LS-B 
F33ra-1 5033.7 NA NA NA NA 
F33ra-2 3972.9 NA NA NA NA 
F33ra-3 2855.0 NA NA NA NA 

F33 14783 4906 12647 16.59 CR/LS-B 
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SubReach ID Reach Length (ft) 
Linear Bank 
Erosion (ft) 

Total Bank 
Erosion  (ft2) 

Percentage of 
Linear Bank 
Erosion (%)  

Primary Erosion 
Source 

B01ra 26762 NA NA NA NA 

B01 1215 245 775 10.08 RD 

B02ra 2321 NA NA NA NA 

B02 10152 30 67.5 0.15 I 

B03 6502 30.5 81 0.23 CR 

B04ra 1871 NA NA NA NA 

B04 2979 771 1036 12.94 NC 

B05ra 1330 NA NA NA NA 

B05 4952 846 1624 8.54 CR 

B06 8155 317 669 1.94 NBS 

B07 6034 196 496 1.62 HS 

B07ra 1303 NA NA NA NA 

B08 779 59 81 3.79 CR 

B09 2600 10 5 0.19 NBS 

 

Code Description Code Description 

RD Road Erosion I Geomorphic incision 

BR Bridge Erosion NC 
New channel has formed in area that lack 

riparian vegetation 

CR 
Cropland Encroachment: Lack of Riparian 

Veg 
C Corrals 

LS-B Livestock Browse: Lack of Riparian Veg RE Recreation Access 

LS-P Physical Livestock Erosion RI Riparian buffer removed, lack of veg 

TP 
Trampled by livestock, no real height of 

erosion 
NBS 

 

HS 
Hillside erosion, channel cutting into 

valley walls 
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