


















































































Letters of Support 



 

  
 

 

 

 

 
                   
October 21, 2019 

 

TO:     Hannah Riedl  

           Department of Environmental Quality  

           P.O. Box 200901 

           Helena, MT 59620-0901 

 

RE:    Lee Creek/ West Fork Sediment Reduction project 

 

 

Dear Hannah,  

 

Lolo Creek has been classified as impaired due to sedimentation throughout many tributaries and the main 

stem of Lolo Creek. In the upper reaches of Lolo Creek, sedimentation sources include forest roads, some of 

which are no longer needed, with failing erosion control structures, and failing or undersized culverts.  The 

Lolo Creek Watershed Restoration Plan specifies opportunities for improving the Lolo Creek cold-water 

fisheries and aquatic life and for reducing sedimentation. Those opportunities include removing roads that are 

no longer needed and removing inadequate culverts.  

 

The project proposed by the Clark Fork Coalition will address sedimentation and fisheries concerns identified 

in the Lolo Creek Watershed Restoration Plan, and works towards completing the plan’s suggestions for 

restoration projects on forest roads by mitigating sediment on another 11 miles. The Lolo Watershed Group 

supports this project proposal as a means to work toward meeting goals set in the Lolo Creek WRP.  

 

 

Sincerely,  

 

 
 

Kascie Herron 

Lolo Watershed Group  

P.O. Box 1354 

Lolo, MT 59847 

kherron@lolowatershed.org 

 

 

 





 

 

 

28 October 2019 

 
TO:    Jed Whiteley, Project Manager 
           Clark Fork Coalition 
  Box 7593 
 Missoula, MT  59807 
 
 
FROM:   Beau Larkin, Property and Research Manager 
  MPG Ranch, Missoula County, upper Miller Creek 
 
 
RE:    LETTER OF SUPPORT FOR MILLER CREEK SEDIMENT REDUCTION PROJECT 
 
I represent a landowner on upper Miller Creek, downstream of the National Forest boundary. We 
support improvements to water quality, fisheries habitat, riparian condition and stream channel stability 
on this reach of Miller Creek. Conserving fish and wildlife habitat is important to our land management 
goals. 
 
The Miller Creek Sediment Reduction Project led by Clark Fork Coalition (CFC) is proposing restoration 
on a 1 mile reach of Miller Creek starting at the MPG Ranch boundary in order to reduce fine sediments, 
increase connectivity, enhance aquatic habitat and to increase ecological function of the riparian and 
floodplain corridor. We support this project and will coordinate with CFC, DEQ, Fish Wildlife and Parks, 
and contractors on granting permission for access to the site. Thank you. 

 

Beau Larkin, 406-396-1790, blarkin@mpgranch.com                  Date:   28 October 2019 

 

 













Maps, Designs, Other Attachments 



























































































Wustner Property Pictures 

Miller Creek, Missoula County, Montana 

 

 

Figure 1: Picture taken Summer, 2018. This reach of Miller Creek is characterized by 8-10 foot incised 

banks.  



 

Figure 2: Picture taken October, 2019. Sloughing banks on the lower stretch of the Wustner Property 

reach of Miller Creek.  

 



 

Figure 3: Photo taken October, 2019. Miller Creek has been straightened in this stretch. The system is 

incised and has a simplified habitat, with little riparian vegetation.  



























MPG Ranch Property Pictures 

Miller Creek, Missoula County, Montana 

 

 

Figure 1: Picture taken October, 2019. This reach of Miller Creek is channelized, entrenched and lacking 

riparian vegetation.   



 

Figure 2: Photo taken October, 2019. This reach of Miller Creek is channelized, entrenched, and lacking 

riparian vegetation.  



 

Figure 3: Photo taken October, 2019. This reach of Miller Creek is channelized, entrenched, and lacking 

riparian vegetation. 

 

 

 

 

 

 

 

 

 

 

 



 

 

Figure 4: Photo taken October, 2019. This reach of Miller Creek is channelized, entrenched, and lacking 

riparian vegetation. 

 

 

 

 





O’brien Creek 2019: O’brien Creek Meadows HOA Reach Pre-Project Photos 

 

Large cut bank at the top of the reach 



 

O’brien Creek left it’s banks this spring and flooded large areas due to massive sediment 

aggradation 

 



 

Spawning out migrating Westslope Cutthroat trout stranded due to massive sediment choking 

creek 































Pre-project conditions on the West Fork of Lolo Creek and Lee Creek 

Summer 2019 

 

Tributary confluence with West Fork 

 



 

Sediment below project culvert 

 



 

Partially blocked culvert to be removed 
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West Fork Lolo and Lee Watershed Road Sediment Reduction Monitoring  

October 2019 

Introduction/Summary 

     This report summarizes the potential reduction of road-generated sediment delivered to streams 

following road decommissioning and stream crossing restoration efforts in the West Fork Lolo and Lee 

watersheds.  West Fork Lolo and Lee watersheds are a checkerboard of heavily roaded and logged 

former industrial timberlands and Forest Service lands.  Recently, the industrial timberlands were 

purchased by the Nature Conservancy through the Legacy Lands Program and transferred to the Lolo 

National Forest.  This consolidation has provided opportunities for the restoration of ecologically 

damaging and un-needed roads which are chronically delivering sediment into streams.  This restoration 

will significantly improve water quality and aquatic habitat West Fork Lolo and Lee Creeks. 

Field data was collected in July and August 2019 and included recording characteristics of the road, an 

inventory of road-stream crossings, and measurements of stream crossing fill volume.  The Water 

Erosion Prediction Project (WEPP) model was run to estimate the amount of sediment currently 

generated from the roads, and the amount of sediment that may potentially reach streams.  

Additionally, the amount of fill at each road-stream crossing was estimated.  Road-stream crossings can 

catastrophically fail during high flow events and deliver large amounts of sediment to streams.   

A total of 11.1 miles of roads were identified in the field as having high levels of stream connection and 

in need of restoration treatment.  WEPP modeling estimated that 99.6 tons of sediment was produced 

along roads each year, and that 49.8 tons of sediment was leaving the road buffer each year and being 

delivered into West Fork Lolo and Lee Creeks.   

Twenty-nine road-stream crossings with culverts were recorded including 24 perennial streams and five 

intermittent streams.  A total of 5,519 yds3 of road fill was present at these crossings ranging from 27 

yds3 to 655 yds3.  This is the maximum amount of fill that could be lost in a catastrophic failure and 

would be excavated during stream crossing restoration.  Additionally, 11 probable log culverts were 

inventoried on “jammer” roads where there was no culvert present, but water was flowing under the 

road.  Baseline photo points were taken at 14 larger, perennial stream crossings which will be re-taken 

after restoration treatments.   

Previous road decommissioning monitoring in the region has found a 97% reduction in chronic fine 

sediment delivery from roads, and that road-stream crossing failure risk was eliminated (Cissel et al. 

2011).   Using this as a guide, road restoration in the West Fork Lolo and Lee watersheds will result in a 

reduction of 48.3 tons of road sediment delivered to streams each year.  Additionally, up to of 5,519 

yds3 of vulnerable fill at stream crossings will be prevented from entering West Fork Lolo and Lee 

Creeks.   

mailto:inroadsnw@gmail.com
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Sediment Load Reduction Estimates 

      Roads built on granitic sediments are inherently unstable and highly susceptible to erosion –

especially in areas that receive high precipitation such as the West Fork Lolo and Lee watersheds.  This 

area has a very large road system which if left un-mitigated would continue to degrade water quality 

and aquatic habitat especially if there was a fire or additional forestry activities.  However, this project 

will greatly reduce the amount of road-generated sediment reaching stream, and eliminate the risk of 

any stream crossing catastrophic failing in the future.  

While forest roads have been found to be a major source of anthropogenic stream sediment (Al-

Chokhachy et al. 2016), restoring roads has been found to reduce erosion and stream sedimentation to 

natural levels (Madej 2001, Switalski et al. 2004; Cissel et al. 2011, Sosa Pérez and MacDonald 2017).  

Recontouring roads improves water quality and benefits fish and other aquatic species.  For example, 

reducing the amount of road-generated fine sediment deposited on salmonid nests can increase the 

likelihood of egg survival and spawning success (McCaffery et al. 2007).  In addition, strategically 

removing or mitigating barriers such as culverts has been shown to restore aquatic connectivity and 

expand habitat (Erkinaro et al. 2017).  Restoring roads in riparian areas may provide further benefits to 

fish and aquatic organisms by permitting reestablishment of streamside vegetation, which provides 

shade and maintains a cooler, more moderated microclimate over the stream (Meridith et al. 2014).   

Long-term monitoring of decommissioned roads in granitic geology has resulted in dramatic declines in 

road-generated sediment.  A study on the Lolo Creek Watershed on the adjacent Clearwater National 

Forest has found a 97% reduction in in road/stream connectivity (Cissel et al. 2011).  Using the 

Geomorphic Roads Analysis and Inventory Package (GRAIP), they found a reduction of fine sediments 

from 38.1 tonnes/year to 1.3 tonnes/year along 3.5 miles of road.  Furthermore, they found that 

restoring road/stream crossings eliminated the risk of culverts plugging, stream diversions, and fill lost 

at culverts (Table 1).  The amount of sediment delivered to streams after road restoration is assumed to 

be reduced by 97%, and WEPP results were multiplied by 0.97 to determine how much sediment was 

prevented from entering streams. 

 

Table 1.  Summary of GRAIP road risk predictions for a watershed on the Clearwater National Forest 

road decommissioning treatment project (reprinted from Cissel et al. 2011).   

IMPACT/RISK TYPE EFFECT OF TREATMENT: INITIAL GRAIP PREDICTION 
 

Road-stream hydrologic connectivity -97%, -2510 m 

Fine Sediment Delivery -97%, -36.8 tonnes/yr. 

Landslide Risk Reduced to near natural condition 

Gully Risk Reduced from very low to negligible 

Stream Crossing Risk 
    -plug potential 
    -fill at risk 
    -diversion potential 

 
-100% eliminated at 9 sites 
-100%, 268 m3 fill removed 
-100%, eliminated at 3 sites 

Drain Point Problems 17 problems removed, 4 new problems 
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Figure 1: Overview map of the West Fork Lolo and Lee watershed restoration.  Proposed roads for 

decommissioning are in orange while other Forest Service roads are in black.  Metal culverts and log 

culverts proposed for restoration are in red.  US Hwy 12 bisects the project and is displayed in red.    The 

center of the project area is it roughly 46.706082°, -114.537830° at the confluence of Lee and West Fork 

Creeks.  Maps at the 1:12,500 scale are included in Appendix B.   

 

Modeling Road Sediment Production and Delivery to Streams Using WEPP 

     In order to estimate the reduction of road sediment production and delivery following restoration 

efforts, we used a physically-based erosion simulation model to estimate road erosion.  WEPP (Water 

Erosion Prediction Project) predicts erosion from multiple forest road segments by inputting climate and 

soils information along with a number of road related characteristics (Laflen et al. 1997).   
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During field surveys, we identified 11.1 miles of road that were found to contribute significant amounts 

of sediment, or posed a high risk of road-stream crossing failure (Figure 1).  Road characteristics were 

collected in the field and GIS (geographic information system) data was used to extrapolate the road 

grade and buffer grade.   Data recorded on each segment included the road design, road surface, traffic 

level, road gradient, road segment length, road width, fill gradient, fill length, buffer gradient, buffer 

length, and percent of rock fragments.  Some road segments on the map did not exist on-the-ground 

and other roads were identified during road surveys.  These mapping errors were given to the Forest 

Service to update their INFRA road database.   

Collected data was entered into the WEPP model online (http://forest.moscowfsl.wsu.edu/cgi-

bin/fswepp/wr/wepproadbat.pl).  A custom climate station was created at 5,409 ft elevation in the West 

Fork Lolo watershed which was estimated to receive 54.62 inches of precipitation (Table 2).  The soil 

type was identified as sandy loam.  Thirty years were simulated to estimate the annual sediment 

generated by the road (produced) and delivered beyond the road buffer - potentially delivering 

sediment into a stream.   Conditions during log haul were modeled with insloped, bare ditch road 

design, and high levels of traffic.      

 

Table 2: Summary of WEPP modeling input.  

Parameter Input 
 

Average rainfall (in) 54.62 

Elevation (ft) 5,409 

Soil type sandy loam 

Years simulated 30 

Total length of road (mi) 11.1 

 

Sediment leaving the road (produced) and sediment leaving road buffer (delivered to stream) are the 

two main outputs for WEPP.  Sediment leaving the road is an estimate of all erosion that takes place on 

the roadbed.  Sediment leaving the road buffer is the sediment that is estimated to actually reach the 

stream.  So while a road may be very erosive, if the buffer is big enough, very little sediment is modeled 

to reach the stream.  Alternatively, you can have limited sediment production on a stream-side road, but 

the model would calculate that most of the sediment produced is being delivered to the stream.  Table 3 

summarizes the WEPP model output.   

 

Table 3: Summary of WEPP modeling output for average annual sediment leaving road and buffer on 

11.3 miles of roads proposed for decommissioning.  Total and per mile sediment loss is reported. 

 Total (tons/yr.) Per Mile (tons/mi/yr.) 
 

Average annual sediment leaving road  99.6 8.3 

Average annual sediment leaving buffer 49.8 4.1 

http://forest.moscowfsl.wsu.edu/cgi-bin/fswepp/wr/wepproadbat.pl
http://forest.moscowfsl.wsu.edu/cgi-bin/fswepp/wr/wepproadbat.pl
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Estimating Road/Stream Crossing Fill Volume 

     Road-stream crossings create a major hazard in road systems and can be a significant source of road-

derived sediment (Al-Chokhachy et al. 2016).  If culverts are undersized or not maintained, they can 

become partially or fully blocked.  During a high flow event such as a rain-on snow event they can over-

top or fail entirely.  When this happens, much or all of the fill over the culvert can be delivered into the 

stream system.  Restoring road-stream crossings eliminates the risk of catastrophic stream crossing 

failures, has been found to significantly reduce sediment delivery to streams (Madej 2001, McCaffery et 

al. 2006), and restore aquatic connectivity (Erkinaro et al. 2017).   

Twenty-nine culverts were measured in the field to estimate their fill volume (Table 5).  This included 24 

perennial streams and five intermittent streams.  Fill volume was calculated to estimate the amount of 

fill that could erode into the stream system if the crossing fails.  For restoration treatments, all of this fill 

will be removed and placed on a stable location, and no longer pose harm to aquatic resources.  We 

used methods modified from Spreiter (1992) to calculate fill volume (see Appendix A).   

Road-stream crossings fill volume ranged from 27 to 745 yds3 and a total of 5,519 yds3 of fill was found 

to be vulnerable to delivery to streams.  This method represents the maximum amount of sediment that 

may erode if the road-stream culvert failed.  Additionally, 11 probable log culverts were inventoried on 

“jammer” roads where there was no culvert present, but water was flowing under the road.  These 

crossings were not included in the fill volume estimates, but would provide additional sediment 

reductions following full recontour.   

 

Table 5:  Estimated amount of road fill at each road-stream crossing.   

Culvert # Road # Total fill 
(yds3) 

Fish 
Barrier 

 Culvert # Road # Total fill 
(yds3) 

Fish 
Barrier 

1 53442 194   16 17903 167 Yes 

2 53442 114   17 43264 47  

3 43119-E 655 Yes  18 43321 745 Yes 

4 43119-E 59   19 43322 156  

5 43119-A 230   20 43332 126  

6 43119-A 27   21 43332 231  

7 43317 285   22 43332 255  

8 43317 135   23 43330 98  

9 43317 63   24 43330 125 Yes 

10 43318 155   25 43330 81  

11 43318 408   26 43330 60  

12 43299 87   27 43331 261  

13 43343 122   28 43331 171  

14 43343 149   29 43331 276 Yes 

15 43343 35   Total 5,519  
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Fish Barriers 

    Five fish and other aquatic organism passage barriers were identified during road surveys (Table 5, 

Figure 2).  Removing these culverts and restoring these road-stream crossings will restore aquatic 

connectivity and the length of available habitat for fish and other aquatic species (Erkinaro et al. 2017).       

 

Photo-Points at Road/Stream Crossings 

     Photo-points were taken at 14 larger, perennial stream crossing adapted from Hall (2001).  The smart 

phone application “Solocator - GPS Field Camera” was used for photo-points.  This application takes 

photos with GPS coordinates, compass direction, altitude, and timestamp overlay.  Photos were 

systematically taken from the downstream side of the road-stream crossing from a vantage point that 

clearly shows the entire restoration area (Figure 2).  Photos will be re-taken after restoration efforts.   

 

 

 
Figure 2: Examples of a road-stream crossing baseline photopoint. 
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QA/QC 

     InRoads Consulting, LLC Principal, Adam Switalski went into the field with Jed Whiteley (Clark Fork 

Coalition Monitoring Coordinator) and reviewed the field sites and monitoring protocol.   Adam trained 

an InRoads Consulting, LLC field technician and two Forest Service hydrology field technicians.  The data 

was collected on iPad tablets using ArcGIS collector.  Field supervision, analysis, and reporting were 

conducted by Adam Switalski.  
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Appendix A: Protocol for estimating stream crossing fill volume (reprinted from Bagley 1998, adapted 

from Spreiter 1992) 
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Appendix B: Maps of proposed activities at 1:12,500 scale.  All restoration work is on the Lolo National 

Forest.   
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