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Upper Lolo Creek Sediment Reduction and Fisheries Connectivity Project

H. Land Management and Maintenance Plan

All land management and malntenance plans are addressed under mandates, standards, and
guidance as reqguired by the Lolo National Forest Plan and Inland Native Fish Strategy, in
addition to other Executive Orders. These provisions require the Forest to “meet or exceed”
State requirements, which manifests commonly in land management planning and
implementation that far exceeds protections offered by other means, For additional and/or
specific detalls, please reference the Forest Plan and/or Inland Native Flsh Strategy. In
addition, these tributaries are also delineated by the U.S. Fish and Wildlife Service within the
Bull Trout Conservation Strategy as critical habitat, which also provides additional protections
for current and future management. This project lies within the Lolo National Forest's
Management Area 16, which is currently designated as timber harvest. There is no
merchantable timber, and will not be any for the next 50 years or more, in the areas accessed
by the roads proposed for decommissioning. There are no plans by the forest service to open
these roads up after decommissioning accurs, especially with the level that the roads will be
decommissioned to (Level 5, full recantour). In terms of maintenance there should not be any
needed due to the removal of all associated culverts and complete reconstruction of the road
prism back to native state,
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Pre-project conditions on the West Fork of Lolo Creek and Lee Creek

Summer 2019

Tributary confluence with West Fork
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Sediment below project culvert
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Partially blocked culvert to be removed
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October 24th, 2019

Re: Lee Creek/West Fork Sediment Reduction Project

To Whom It May Concern:

| am writing on behalf of WestSlope Chapter of Trout Unlimited in order to show our support of the
Lee Creek/West Fork Sediment Reduction Project.

We have always been in favor of the decommissioning of roads and their associated culverts that have
historically added sediment to the Clark Fork and surrounding watersheds. We have supported many
such projects financially as part of our work. When a large-scale well planned project such as this one
has objectives that include monitoring for project effectiveness and outreach to educate members of
the community and government agencies, we couldn't be more pleased.

The main goals of WestSlope Chapter of Trout Unlimited are to conserve, protect and restore our
area's cold-water fisheries and their watersheds. These goals also include educating the public on the
importance of clean cold water and healthy fisheries. For these reasons WestSlope Chapter of Trout
Unlimited supports the Lee Creek/West Fork Sediment Reduction Project, both philosophically and

financially.

Sincerely,

Mark Kuipers
President, WestSlope Chapter of Trout Unlimited

PO Box 7165, :\lissoula, Monlalla 59807-7 I(iS | \Vcst.SlopcChapler.TI-@gmail.m m | \VcsL5lopcChaplerTl-.org
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Loble Wikershed
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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,

%M@Q( NWM

Kascie Herron

Lolo Watershed Group
P.O. Box 1354

Lolo, MT 59847
kherron@Ilolowatershed.org
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USDA United States Forest Lolo National Forest Building 24A, Fort Missoula
= Department of Service Missoula Ranger District Missoula, MT 59804-7297
Agriculture 406 329-3750

Date: 10/18/2019

Dean Yashan

Water Quality Planning Bureau
Department of Environmental Quality
1520 E. Sixth Avenue

P.O. Box 200901

Helena, MT 59620-0901

Dear Mr. Yashan,

The Lolo National Forest supports the Clark Fork Coalition’s grant application for the West
Fork Lolo Creek watershed restoration work. The Clark Fork Coalition is applying for grant
funds from the Clean Water Act Section 319 Nonpoint Source (NPS) Program to work with
the US Forest Service to reduce human-caused sediment sources and improve habitat
fragmentation. Primary goals are native fish connectivity and fulfilling TMDL responsibilities
to reduce sediment deliveries to these streams. The Lolo National Forest fulfilled previous
work to address TMDL responsibilities with the Upper Lolo Restoration project. This
included 11 culvert replacements and nearly 100 miles of road decommissioning; however,
more work 1s necessary to address needs on newly acquired industrial forest lands.

The Clark Fork Coalition and the Lolo National Forest have been working on cooperative
projects for several years, including decommissioning 22 miles of roads in the East Fork Lolo
and Granite Creek drainages, establishing nearly 80 permanent temperature monitoring
stations across the forest, collecting stream discharge data for instream flow management,
working to understand beaver habitat feasibility and reintroduction, and a completed climate
change watershed vulnerability assessment. The Lolo National Forest continues to provide
funding to these efforts when possible. As such, the Clark Fork Coalition and the Lolo
National Forest have a track record of proven success and are now continuing the partnership
with the West Fork Lolo Creek project. Our ongoing focus in West Fork Lolo Creek is
because of TMDL responsibilities and its significance to cold water native fisheries.

Funds from the NPS Program are essential to completing on-the-ground reclamation projects
and will be matched by state, federal, and private funds.

Thank you for the funding opportunity and your continued work for conserving natural
resources. Please do not hesitate to contact me if you have any questions.

Sincerely,

Jen Hensiek
Missoula District Ranger

& :
Caring for the Land and Serving People Printed on Recycled Paper W
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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 yds® of road fill was present at these crossings ranging from 27
yds® to 655 yds®. 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
yds? of vulnerable fill at stream crossings will be prevented from entering West Fork Lolo and Lee
Creeks.


mailto:inroadsnw@gmail.com
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 -100% eliminated at 9 sites
-fill at risk -100%, 268 m? fill removed
-diversion potential -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 yds® and a total of 5,519 yds? 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# | Totalfill | Fish Culvert# | Road# | Totalfill Fish
(yds®) | Barrier (yds3) 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)

To estimate the amount of fill that could erode 5. Calculate volume using the equations below:
into the stream system if a crossing fails: S —
First: Cross-sectional area calculation |

1. Measure the following with a tape measure: 1
|

CW1: Natural channel width on upstream side of stream Al = DIL(WI + CW1) fr*
crossing fill 2

CW2: Natural channel width on downstream side of
stream crossing fill

W1: Width of crossing on inside edge of road (perpen-
dicular to stream)

W2: Width of crossing on outside edge of road
(perpendicular to stream)

L2:  Width of road bed in middle of crossing (parallel

A2 D2 (W2 + CW2) fi2 |

2

Second: Volume calculation

Vi = At x L1 = i
to stream) ‘ e
S1:  Length of fillslope on upstream side of crossing \ :
S2:  Length of fillslope on downstream side of crossing I V2 = (Al + A2)L2 = e
2. Measure the following with a slope meter (in ‘ . 1
degrees): V3 = A2 x L3 _ PO | - ‘
(slope meters are available at outdoor gear stores) 25 ‘

FS1: Angle of fillslope on upstream side of crossing
FS2: Angle of fillslope on downstream side of crossing

Third: Total estimated volume

3. Draw the crossing to scale on grid paper using
a protractor and ruler VT = VI + V2 + V3 = fr

(use measurements acquired in the field)
| Total estimated volume in cubic yards

4. Estimate the following from the scale drawing:

L1: Horizontal distance from inside edge of road to
bottom of upstream side of fill

L3: Horizontal distance from outside edge of road to
bottom of downstream side of fill

D1: Vertical distance from inside edge of road to
natural channel bottom

|
| VT = yds®
i
L

D2: Vertical distance from outside edge of road to
natural channel bottom

________ it s o
Road bed
V2

_______ o]
I wi
IR — —_
= I
tion at D2
(cross secti ) D2 |

Al= |
(cross section at D1)

Adapted from Spreiter (1992) !
and Sanders (1998). e JCWEE o — _cwi__ _,
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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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