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G1.0INTRODUCTION

This report presents a sedimeand culvertassessment of theanpavedroad network within the

Bitterroot TMDL Planning Area (TPAhis assessmemtasperformedas part of the development of
sediment TMD&for 303(d) listed stream segments with sediment as a documented impairrReads
located near stream channels can impact stream function through degradation of riparian vegetation,
channel encroachment, and setent loading.The degree of impact is determined by a number of
factors, including road type, construction specifications, drainage, soil type, topography, precipitation,
and the use of Best Management Practices (BMRspugh acombination of GIS analgsfield
assessmentand modelingestimated sediment loadsere developed for unpavesbad crossings and
parallelroad segmentsExisting road conditions were modeled, as wekstimated future road

conditions after the application of sediment reduciBgst Management Practices (BMHS}isting

culverts were also assessed for fish passage dhalda

Themajority of theBitterroot TPAUSGS HUC ID #17@086) is locatedwithin Ravalli County, with a

smaller portion in Missoula County, including tleeithwest corner of the City of MissoulRigureG6-1).

The Bitterroot TPA includes the Bitterroot River watershed downstream from the confluence of the East
and West Forks near Conner, Montana, as well as the lower Lolo Creek watershed below Lolo Hot
Sprirgs.This document details thessumptions, methods, and results from the road sediment analysis
for the Bitterroot TPA

The 2@0303(d)List includes a total of Alisted stream segments within tHaitterroot TPAhat are
listed for sediment20 stream segments, includir@isegments also listed for sediment, are listed for
other habitat alterationsTableGl-1 includes a summary of sediment impaired stream segments.

G2.0DATACGOLLECTION

TheBitterroot UnpavedRoad Sediment assessment consigtéthree primary tasksl.) GIS Layer
developmentand summary statistic®.)field assessment and sediment modeling, &ibediment
load calculations and allocations feedimentlisted watersheds and the entifitterroot TPA
Additional information orassessment techniquesasailable irprior reporting for this projectTask 1.
Road GIS Layers and Summary Statif&EQ 200), andTask 2. Sampling and Analysis RMIDEQ
2007).

G2.1 SPATIAIANALYSIS

Using road layers provided by tBéterroot National Forest (BF) Lolo National Forest (LNK)issoula

County and Ravalli Countpad crossings angarallelsegmentsn the road network were identified and
classified relative t6th code subwatershedand ownership, anthndscape typeThese clasifications
captured a statistically representative sample of roads within the entire watershed, based on a number
of road conditions (subwatershed, road design, soil type, maintenance levelSatjnary statistics

show that there are a total of 3634 rdarossings in th8itterroot TPAwith 3357 unpaved crossings

and 277 paved crossingsandscape layers were downloaded from the EPA 2002 Level 4 Ecoregions, and
were classified into Mountain, Foothill, and Valley landscape types as foNbmusitain Landcape
(EastermBatholith ,High Idaho BatholithGlaciated Bitterroot Mountains and Canyophechsa Uplands
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Grave Creek Rangdine Mile Dividg Foothills Landscap@itterroot-Frenchtown Valleywithout

digitized valley bottom areasjndValley Landscap@he valley landscape type was developed by
digitizing the valley bottoms throughout the TPA using ashélded Digital Elevation Map (DEM), aerial

and color infrared photography, topographic maps, and land use TS e are 2336 Mountain
crossing$2260 unpaved), 900 Foothill crossings (789 unpaved), and 398 Valley crossings (308 unpaved).
There are 1535 road crossings on federal lands (1479 unpaved), 1567 crossings on private lands (1359
unpaved), 490 crossings on Plum Creek Timber land (479 uhpavel 42 crossings (40 unpaved)
crossings on state landa.random subset of unpaved crossing sites was generated for field assessment
basedon the proportion of total crossings within each lagdpe type, with approximatel\b of the

total unpaved crosags assessed 99 sites)Parallel road segments were identified as areas where

roads encroach upon the stream channel, and total road lengths wiitioot and 150-foot buffer

zones were generated.here § a total ofL41miles of unpavegbarallel roadsegments within 8 feet of

stream channels an841miles within 150 feetStatistics generated using GIS were updated in the field,

as described iection 2.4

G2.2HELDDATAGOLLECTION

A total of 136 unpaved crossings andp@&3allel segments were evaluated in theld (Figure6-2).

Eighty ninecrossings were assasg$in the mountain landscape, 850ssings were assessirthe

foothill landscape, and 1&ossings were assessed in the valley landscape liypie field,parallel
segments were selected based on best professiamddiinent while traveling roads on which specific
crossings were selected for evaluatié®hen a parallel reach was encountered, the reach was divided
into smaller segments araksesseadt pre-selectedintervalsto eliminate sample biassenerally, the
majority of parallel road segments are located in narrow stream valleys or canyons in foothill and
mountain landscapes, lvere roads are constructed near strearferty eightparallel segments were
assessé in the mountain landscape type and $&gments were assessed in the foothill landscape type.
Six of the 48 mountain parallel sites were pavdd.parallel segments weencountered orassessed in
the valley landscape type due to the small overall areth@falley landscape, and the obsation that
the majority of valleyoads were paved and/or did not parallel a stream channel.

G2.3 EDIMENTASSESSMENMIETHODOLOGY

The road sediment assessment was conducted usingWBEP:Roafibrest roaderosionprediction

model http://forest.moscowfsl.wsu.edu/fsweppl WEPP:Road is an interface to the Water Erosion
Prediction Project (WEPP) model (Flanagan and Livingston, 1995), developed by the US[Beivarest
and other agencies, and is used to predict runoff, erosion, and sediment delivery from forestTbads.
model predicts sediment yields based on specific soil, climate, ground cover, and topographic
conditions.Specifically, the following model inpdata was collected in the field: soil type, percent rock,
road surface, road design, traffic level, and specific road topographic values (road grade, road length,
road width, fill grade, fill length, buffer gradandbuffer length).In addition, suppleental data was
collected on vegetation condition of the buffer, evidence of erosion from the road system, and potential
for fish passage anculvert failure.

Sitespecific climate profiles were createding data from the Western Regional Climate Center
(http://mww.wrec.dri.edu). Climate stations were selected from within the Bitterroot TPA boundary that
exhibited similar conditions for each specific landscape type. Stevensville statiq@47894: 3380 ft
elevation 12.46inches annual precipitationwas selected for valley sitethie Darby station 242221
3880feet elevation, 16.24nches annual precipitatigiwasselected to model the foothill sites, and the
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Lolo Hot Spring2 NEstation 45146: 406deet elevaion, 24.95inches annual precipitatignvas used
to model the mountain sites.

Generally, 36/ear model simulations are adequate to obtain a reliable average erosion estimate.
However, in drier climates (less than 500 mm of precipitatiomy&dr orlonger simulations are
necessary to obtain average erosion estimates. the Bitterroot TPA, 3@ear simulations were run for
mountain sites, and fiftyear simulations were run for valley and foothill sites

Some road conditions encountered in the fialek not accurately represented in tMWEPP:Roadesign
options as a result, some adjustments were made to the model to more appropriately represent these
types of roadsAttachment Bcontains a des@ption of model or site condition adjustmentas
recommended by the model authasr by professional judgment

G2.4HELDADJUSTMENTS

Field conditions required that a number of sites be moved to different locations due to lack of access
(landowner permission or road condition), lack of an existing strelammnel, or inaccuracies in the road

or stream GIS {eers, which showed crossings which were not acculaigas noted during field

activities that someoads were classifiedsunpaved on the GIS layer attributes, whiarfact, they were
found to be pavd roadsupon field inspectionAlso, ®me road crossings guarallel segments were not
presentupon field inspectionGIS layers often contain additional crossings when road and stream layers
parallel each other close togethdRecords were kept in the fikand edits were made to the GIS layers.
Revisedinpavedroad network statistics were generated, which resultedinpaved road crossings
decreasing fronB357to 3294 crossinggTableG2-1).

The ability to generate completely accurate road and streaossing layers is not feasible; however,
this revised tally represents a more accurate representation of existing conditions.

TableG2-1. Total Revised Number of Unpaved Crossings

Landscape Type Unpaved Road Crossings Revised Unpaved Cremgs
using GIS Only After Field and Map Adjustments
Mountain 2260 2238
Foothill 789 761
Valley 308 295
Total 3357 3294

Total unpaved road crossingad crossing densitiegere also classified by major land ownership within
the TPA, with results shown TrableG2-2.

TableG2-2. Unpaved Road Crossings Sorted by Major Land Ownership

Land Ownership / Management Number of Ownership Area| Ownership | Crossing Density
Unit Unpaved Crossings (sgq mi) Area (%) (crossings/sq mi)
United States Forest Service 1471 1031.2 56.6% 1.43
State of Montana 41 52.7 2.9% 0.78
Plum Creek Timber 475 101.4 5.6% 4.68
Private 1307 634.2 34.8% 2.06
Water 0 2.32 0.1% 0.0
Total 3294 1821.8 100% 1.81
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USFS land contains theost unpaved road crossings, aRtim Creek Timber land has the highest
density of road crossingshen compared with ownership area.

G2.5MEANSEDIMENTOADS-ROMHELDASSESSERTES

Field assessment data and WEPP:Roadeling results were used to develop sediment loads based on
various watershed criterigd standard statistical breakdown of loads from the unpaved road network
within each sedimentistedwatershed was generated using thpplicable dataset of field asssed
crossing and parallsites.Mean load and contributing length, median load, maximum and minimum
loads, and 28 and 75" percentile loads were calculated for unpaved road crossings wégim

landscape typehat wasthe basis of the field assessnieMean sediment loads from unpaved road
crossings were estimated at 0.1dhs/year inmountain landscapes, ®2ons/year in thefoothill
landscapes, and 0.@@ns/year in thevalley landscape#\ statistical summary of sediment loads for field
assessedites are included iTableG2-3.

TableG2-3. Sediment Load Summary for Field Assessed Crossings by Landscape Type

Statistical Parameter Mountain Foothill Valley Total of Field Assessed Crossing
Number of Sites (n) 89 35 12 136

Mean Contributing Lengtft) 241 369 326 283

Mean Load (tons/year) 0.12 0.2 0.07 0.14

Median Load (tons/year) 0.02 0.9 0.05 0.03

Maximum Load (tonsfear) 2.42 1.79 0.28 2.42

Minimum Load (tons/year) 0 0 0 0

25th Percentile (tons/year) 0.007 0.03 0.006 0.007

75th Percentile (tons/year) 0.09 0.24 0.11 0.10

The £diment load summary shows significafitferences between minimum and maximum load values,
as well as between mean and median valuespecially for mountain and valley landscape typjéese
data suggst that a small number of high sedimdaad crossing siteisnpactthe average values.

Mean sediment loads were calculated for parallel road segments, and loads were then normaéized to
per-mile valueto account for differences in contributing road tgh. Mean sediment loads from

unpaved parallel roadegments were estimated at 2.2dns/year/mile in mountain landscapes and
0.31tons/year/mile in foothill landscaped\No valley parallel segments were assessed in the field due to
the small overall areafdhe valley landscape and the majority presence of paved roads or roads that did
not parallel streamsAs a result, the mean sediment loads from the mountain and foothill parallel
segments were averaged together to obtain an estimated sediruat of 1.5 tons/year/milefor

valley parallel segment3 ébleG2-4). A summary of modeling results from field assessed sites is located

in Attachment A

TableG2-4. Sediment Load Summary from Unpaved Field Assessed Parallel Sites by Landscape -

StatisticalParameter Mountain | Foothill | Valley | Total of Field Assessed Parallel Segmer
Number of Sites (n) 41" 15 0 56

Mean Contributing Length (ft) 1234 1046 NA 1204

Mean Load (tonsearmile) 2.21 0.31 1.26% NA

Median Load (tong/earmile) 0.16 0.17 NA 0.17

Maximum Load (tons/mile/year) 29.1 1.84 NA 29.1

Minimum Load (tons/earmile) 0 0 NA 0

D paved sites removed from tot

al

(Z)Average of mountain and foothill totals
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The parallel segmenbvad summary also shows significant differences between mean and median loads,
and modeling results showed that a small number of high load parallel reaches impact the average
values.There is also a large difference in mesadiment loadbetween the moutain and foothill
landscapesThis is likely due to a lack of suitable road construction locations in higher mountain
elevations, resulting in more roads being constructed in narrow stream validlysmaller buffer

distances

(G2.6 EXTRAPOLATION MSATERSHESCALE

Totalunpavedroad crossings and parallel rodistancesvere further defined by land owarship and
subwatershedUSG$th code subwatershedaere used as adsis for road sediment categorization in
order to provide mean$or identifyingthe most impacted areas, arapportunities for potential
restoration planningFigureG6-3). Some303(d) listedstreams didhot correlate with6th code
subwatershed boundaries; as a result, these watersheds were digirmdeportedseparately to

avoid duplicatiorof resultswith the 6th code layerThe following 303(d) streams were reported
separately from théth code subwatershed in which they are located: Lick Creek, Lower Bear Creek,
McClain Creek, Muddy Spring Creek, and theliNiBork of Rye Cree summary ofinpavedroad
conditions by6th code/303(d) subwatershed included agableG2-5; road crossing and parallel road
distance sorted by ownership and landscape type is includé&dliteG2-6 and TableG2-7.

The road netwrk was also classified by major landowaed land managementithin the watershed,
as variousentities and administrative controls direct operation and maimnce of the road network.
Fourmajor landowner classifications were developed: Uniteates Forest Service (USFS), State of
Montana, Plum Creek Timber Company, anigtate landownersPlum CreeRimber is the largest
private landowner in the TPA, and was classified separaMitin each major land category, crossings
and parallel segmentsere classifiedy landscape typeAverage sediment loads developed for
mountain, foothill, and vallegiteswere used to calculate totakgliment load for the watershed, and
results are reported by these major landits within 6th code subwatershed$xtrapolation of these
results to the remainder abbad crossings within thBitterroot TPA assumes that the random seb of
crossings assessed as part of this studgpsesentative of the entire watershed.

G3.0UNPAVEDIROADNETWORKOADANALYSIS

Meansediment loads from field agssed sites were used to extrapolatdstingloads throughout the

entire watershedMean loads for unpaved crossingghin mountain (0.12ons/year) foothill (0.22
tons/year),andvalley (0.0tons/year)landscape typewere applied to the total number of cssings

within the TPAand further classifiethy 6th code HUG@nd land ownershipThe existingtotal Bitterroot
watershed sediment loaftom unpaved road crossings was estimated61.3tons/year, and the total
existingload from parallel roadegmerts is estimated at 248.tbns/year(TableG3-1). Detailed

sediment loadsfor road crossings and parallel road segmeasiéssified bywnership andandscape

type withineach6th code/303(d) subwatershedre included inrableG3-2 and TableG3-3. Total

sediment loads from the unpaved road network classified by ownership and landscape type within each
6th code/303(d) subwatershed are shownTiableG3-4.

8/17/11 FINAL G9



Bitterroot Temperature & Tributary Sediment TMRAppendix G

TableG3-1. Sediment Load Summary from Unpaved Road CrossgigsistingConditions

Road Landscape | Total Number ofCrossings Mean Sediment Load Total Sediment
Feature Type (Tonslyear) Load (Tons/year)
Crossing Mountain 2238 0.12 268.6
Crossing Foothill 761 0.2 167.4
Crossing Valley 295 0.07 25.3
Total: 3294 461.3
Road Landscape Total Parallel Distance Mean Sediment Load Total Sediment
Feature Type w/in 50-feet (Mi) (Tons/year/mile) Load (Tons/year)
Parallel Mountain 103.6 221 229.0
Parallel Foothill 29.1 0.31 9.0
Parallel Valley 8.3 1.26 104
Total: 141.0 2484
Total Bitterroot TPA 700.7

G3.1 SEDIMENTOADFROMROADCROSSINGS

Road crossing resulshowed thatthe Lower Lolo Creefd4.6tons/year),Lolo CreelGrave Creel23.2
tons/year), andhe Bitterroot RoverLarryCreek(20.2tons/year) contained the three highest sediment
loads from unpaved road crossingableG3-2). The total sediment load from unpaved crossings was
461.3tons/year from a total oB8294crossings, or an averagé @14 tons/year/crassing across all land
units. The majority of sediment load is generatidm crossing®n privateland 16.6tons/year),
followed byUSF$and (L77.5tons/year), andPlum Creek Timbdand 67.1tons/year).

3.2 EDIMENTOADFROMPARALLEROADSEGMENTS

Parallel road segmenesults showed that the Lower Lolo Cre8K.Qtons/year), Lolo Creefsrave
Creek 24.2tons/year), and Upper Rye Credlb(l tons/year) watersheds contained the three highest
sediment loads from parallel road segmentalleG3-3). The total sediment loaffom parallel roa
segments was 2421®ns/year from a total of 141 miles of road within-$€et of streams, or an average
of 1.72tons/year/mile across all landscape typ@fie majority of sediment load is generated from
parallel road segments on USFSJI&iR7.4 tons/year), followed by private lan87.1tons/year), and
Plum Creek Timber lan84.1tons/year).

The study originally intended to evaluate parallel road distances withirbwfier zones (50 and 150

feet). Field observations indicated thatetmajority of parallel road segments did not appear to
contribute significant sediment to streams unless buffestaiices were very smalWEPP:Bad

modeling results supported these observations, as 99% of sediment load from parallel road segments
occurredwithin 50-feet of streamsigureG3-1.). Furthermore, a large majority of the load within-50

feet occurred atlistances less than Zeet.
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Buffer Length vs. Sediment Load
Field Assessed Parallel Mountain Segments
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FigureG3-1. CumulativeParallelSediment Load vs. Buffer Length

FiguresG3-2 and G3-3 show the differencesioted in the fieldoetweenparallel sites with small and
large buffer lengthsParallel sites with Wffer lengths greater than 20 feet have a greater filtering
capacity and potential for sediment removal.

iurGB—. Parallel SerBGFl6Averg‘uffer Distance 7teet
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Figr3. Parallel ngeriIJLlSPc Avera Buffistance <0 feet

G3.3QULVERASSESSMENT

Culverts were analyzed for their ability to allow for fish passagédfor their ability to pass adequate
flood flows Ofthe 133field assessed roactossingsites,field sites with bridges and decommissioned
sites were removed from the dataset, alonghvény sites where any of the required screening data
could not beaccuratelycollected After removing these sites frorhe dataset sixty-seven(67) culverts
were determined to be suitable foassesment (FigureG6-4).

G3.3.1Fish Passage

Measurenents were collected at eactefd assessed crossing site, and these values were used to
estimateif culverts represented fishassage barriers at various flow conditiombe fish passage
evaluation was completed using the criteria listed in Table 1 of the docum&ummary of Technical
Considerations to Minimize the Blockage of Fish at Culverts on National Forests if{lA#Ska
September 272002).The analysisses sitespecific information to classifyulverts as green (passing all
lifestages of salmonids), red (partial or total barrier to salmonids), or grey (needs additional analysis
Indicators used in the classificati@re the ratio of the culvert width to bankfull width (constriction
ratio), culvertslope, and outlet drop, with large (>48ches) and small (<48ches) culvert groups
evaluated differentlyFailure of any one of the three indicataesults in a red eksificationUsing the
Alaskdfish passage analysis, 6667 culverts(84%)were classified agartial or total fish barriers8 of

67 (12%) were classified as needing additional evaluatiot,only 3 of 67 culverts (4.5%) were
classified as capable of passiigh at all flows and life stagé$ableG3-5A and TableG3-5B).
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TableG3-5A. Fish Passage Analysis for Selected Culverts

Culvert Classification Definition of Indicator Number of Percentage of Tal
or Indicator* Culverts Culverts Assessefh = 67)

Green® High certainty of meeting juvenile fish 3 4.5%
passage at all flows

Gray®? Additional and more detailed analgsis 8 12.0%
required to determinguvenile fish passage
ability

Red® High certainty ofot providing juvenile fish 56 83.9%

passage at all desired stream flows

*The number in parenthesis will be used to denote the respective colbalite 35B.

Constriction raticsless than 1.Mot onlyindicate a potential fis passage problenbut also an increased
potential for culvert failureFifty nine of the 67culverts assesse@8%)have a constriction ratio less
than 1.0.

G3.3.2Culvert Failure Potential

Each culvert with available data was evaluated to determine peak flow US&fegression equations
developed by Omang (July 199@) ungaged sites Y R Tt 2¢ SadAYlI GSa dsngy3d aly
the regression equationsgak discharge dws were developed for the-25-, 10, 25, 50, and 100year
recurring intervals for edtselected culvertMontana is divided into eight hydrologic regions, with a

unique set of equations developed for each regibheBitterroot TPASs located in the West Region,

and independentariables within these equations are drainage area (squaresiréind precipitation
(inches)Drainage area above each culvert was calculated using a digital elevation model (DEM) and the
ArcSwatkxtension in Gl he average wan annual precipitation was calculatedthin each drainage
areafrom amean precipitatiorayer available on NR({Blontana Average Annual PrecipitatiGiSayer,
19712000, PRISM Group)

Usingsite-specificculvertinformation collected in the fiel@including material, shape jmensions, and

slope)a peak flow was alsgalculatedusinga | Y'Y A Y 3 Q &+ ISNiAdEI 6ifASRa Ay al YYAYy3IQ&
culvert area, hydraulic radius, slope, and roughness coefficient (based on culvert malbegbeak

Ft26 OFfOdzZ SR dzaAy3 alyyAy3aQa Sldza A2y 6l a 0O2YLJ
storm event that each culvert could convey without water backDpthe 67 culverts analyzed for fish

passage, 58 were analyzed for failure potential duenminability to collecslope measurements in the

field at some locationsThe number of culvertsgssing eackpecificstorm event is shown iableG3-

6.

TableG3-6. Percent of Culverts Passing Design Storm Events

Design Storm Event| Number of Culverts Passing{ Number of Culverts Failing Cumulative Percent
Specific Flow Passing
Total Culverts 58 100%
Q2 51 7 88%
Q5 47 4 81%
Q10 39 8 67%
Q25 37 2 64%
Q50 36 1 62%
Q100 34 2 59%
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As peak discharge increases, so does the percentage of culverts incapable of passing the greater flows.

Based on the peak flow analysis, it appears that most cislvezre designed to pass the Q106w, as
the majority of culverts (59%) passed the Q1@0wever, there were 2tulverts (36%) tat fail to pass
the Q25design flow

Potential road fill volume at risk for delivery in the event of a culvert failure wlsilated using field
measurements of the road prism over the culvdie volumes calculated are conservative, assuming
that the entire road prism above the culvert fails to bankfull width and is delivered to the stream, which
will likely not always be #hcaseln some instances only part of the road fill may be delivered, and in
other cases water may simply overtop the road and the culvert will stay intact.

It is difficult to develop specific road crossing allocadifor sediment delivered in the evéwnf a culvert
failure, as there are several factors that may impact the accuracy of the Eiasapeak flows generated
usingthe USGS regression equations are subject to large standard errors that may substantially over or
underestimate peak discharge.y | RRAGA2Y > LISIF {1 Ft2¢a 3ISYSNI iGiSR
on culvert slopeSlope valueseasuredduring fieldactivities were estimated using a handheld
inclinometer where accessible, and visual estimatese recordedvhereaccess or use of an

inclinometer was not possibl®ifferent dope estimates may lead to variations in peak flow calculations.
Second, the culvert assessment was conddicte a small subset of culvertshich mayor may not be
representative of the entir@&itterroot TPAThird, it is difficult if notmpossible to estimate which

culverts will fail in any given year, and what percentage woisktfill material will be delivered to the
stream.Due to these difficulties isediment delivery estimatiorspecfic sediment loads were not
developed foreach crossing.

(4.0 APPLICATION (BESTMANAGEMENPRACTICES

Sediment impacts are widespread throughout Bigterroot TMDL Planning Area, and sediment loading
from the unpaved road network is one of sevesaurces within the watershedpplication of Best
Management Practices (BMPs) on the unpaved road network will result in a decrease in sediment
loading to streamsVarious BMP sediment reduction scenarios were evaluated based on reductions in
contributingroad length, reduction in road crossing density, and combinations of the two approaches.

The selected scenario for estimatiagdimentload reductionsvascalculated by assumingumiform
reduction in contributing roaceingthto 200-feet for each unpavedrossingand 500feet for each
parallel road segment.oad reductions &m potential culvert failurewvill be addressed on a cafy-
case basis depending on a number of evaluation factors

Due to the extent of the unpaved road network and the resultirabpility to assess it in its entirety,
generalizedassumptionsare necessary for modeling théfects of BMPsRestoration effats would
need to consider sitspecific BMPs that, on average, would likely be represented by the modeling
assumptionsOther management issues that will impact BMP scenarios are the atailipgrform
restoration workwithin the different land ownership categories

4.1 CONTRIBUTINEOADLENGTHREDUCTIOMCENARIOS

A contributingroad length reduction scenarifor road crossingwasselectedassuning alength
reduction to 200 fee{100feet on each side of a crossing200feet on one side On crossing locations
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in excess othis length reduction scenario, road lengths were reduced to the correspondingBidst
scenarioof 200feet. No changes were made to crossing locations where the contributing road length
was less than the00foot BMP reduction scenaridhe 206foot BMP scenariwvas evaluatedising the
WEPP:Road model, so potential sediment load reductions couddtbmated.Reduced mean sediment
loadswere then extrapolatedto the entire watershedin the same manner in which the existing
sediment loads were calculateBor the 206foot BMPscenario, mean sedimeitads would be reduced
from 0.12tons/yearto 0.04tons/yearfor mountaincrossingsfrom 0.22tons/year to 0.0%ons/year for
foothill crossingsand from 007 tons/year to 0.03 tons/year for valley crossings

A contributing road length scenario for parallel road segments was selected assuming aéelugtion

to 500feet. During field assessment, an attempt was made to determine the average load of parallel
road segments by collecting data at pselected intervals withim total parallel distancd.€.every 0.5
miles over a dnile segment)This metlod eliminates the bias of collecting data from portions of the
road that are near the streanThis approach was recommended by the model autkRaldassessed
parallelroad distances in excess of the selected road length reduction were reduced to thBdest
scenario of 50deet.

For the 50&foot BMP scenario, mean sediment loads would be reduced gd@htons/year/mile to
0.88tons/year/mile for mountairparallel segments and from 0.3dns/year/mile to 025
tons/year/mile for foothill parallel segment&ince no valley parallel road segmewtsre assessed in
the field, 126 tons/year was used for thvalley parallel road segments, which is the average of the
mountain and foothill totalsThe averagéoad woud be reduced from 1.26 tons/year/mile to 0.57
tons/year/mile.Estimated summary load reductions by landscape type are shdatile4-1.

Table(4-1. Estimated Sediment Load SummayjReduce Crossing Length to 268t and Parallel
Length to 506feet

Road Landscape | Total Number of| Mean Sediment Total Sediment | Load Reduction
Feature Type Sites Load Load (Tons/year) %
(Tonslyear)
Crossing Mountain 2238 0.04 93.5 65.206
Crossing Foothill 761 0.05 40 76.1%
Crossing Valley 295 0.03 9.9 60.9%
Total 3294 1434 68.9%
Road Landscape Total Parallel Mean Sediment Total Sediment | Load Reduction
Feature Type Distance Load Load (Tonsl/year) %
Within 50-feet (Tonsl/year/mile)
(Miles)
Parallel Mountain 103.6 0.88 911 60.26
Parallel Foothill 291 0.25 71 21.1%
Parallel Valley 8.3 0.56 47 54.8%
Total 141.0 102.9 58.6%
Total Bitterroot TPA 246.3 65.3%

Total ®£diment load from road crossings would be reduced fei.3tons/year to143.4 tons/year

(68.9% reduction)assum y 3

(A

would be reduced fron248.4tons/year t0102.9tons/year(58.6% reduction)

& A (i S.dotapsBdwtent Batzfrdméparallel todd Regments

8/17/11

FINAL

G15




Bitterroot Temperature & Tributary Sediment TMRAppendix G

Themostsignificant reluction insediment load occurs in the mountain landscape type for lmotdssing
and parallel segment&stimatedotal sedimentload reductiondor crossingsvith a 206foot
contributing lengthand parallel segmentsith a 506foot contributing lengthwere also classified bgth
codeHU@303(d) watershedassuming all sites wefully. a t (FdbleG4-2 and TableG4-3). Total
sediment load reductions classified by subwatershed are also showabieG4-4.

4.2 QULVERREPLACEMENRECOMMENDATIONS

USFS documentatioin{and Native Fish Strategy, Environmental Assessment,) i8&&mmends that

as old culverts are replaced, new culverts should be designed to pass tyedOflow eventlt is
recommended thaall culvert crossings in thitterroot TPAbe upgraded topass theQ100flood event

It is abo reconmended that culverteplacements beompleted in a manner that allows for full fish and
Aquatic Organism Passage (ACHpgecifically, culverts would be sized witinstriction raticat 1.0 or
greater, and with a goal of rereating the stream chann#étrough the crossingp match thosechannel
conditions outside of therossinginfluence

The identification of priority ulvertsfor replacementshould beon the following factors:

1.) Inability to pass the Q25 design flow;

2.) Constriction ratio <0.70;

3.) Location ora perennialfish bearing stream;

4.)Hll at risk of being delivered to streaaxceeds the mediamalue of 12.2 tons/crossing

Achieving full culvert replacement will take many years to complete, and some culverts on private land
may never be replacedhis wil result in contiied loads from culvert failures in the foreseeable future;
however, continued investment in the replacement of culverts failing the above criterisigvilficantly
reduce sediment loads over time.

4.3 ADDITIONABMPS

As aralternative to or in combination with reductions in contributing road lengttcrossing density

other potential BMPs are available that would reduce sediment loading from the unpaved road network.
Road sediment reduction strategies suchtasinstallaton of full structural BMPs at existing road
crossings (drive through dips, culvert drains, settling basins, silt fenceragtd)surface improvement,
reduction in road traffic levels (seasonal or permanemtda@losures)andtimely road maintenance to
reducesurfacerutting are all BMPs that would lead to reduced sediment loading from the road network.
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FigureG6-1. Bitterroot TPA Road Network
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FigureG6-2. Bitterroot TPA Field Assessment Sites by Landscape Type.
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Bitterroot TPA
Field Assessment Sites by 6th Code HUC/303(d) Stream
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8/17/11 FINAL G21




Bitterroot Temperature & Tributary Sediment TMRAppendix G

. Legend
Bitterroot TPA S T ane i
Culverts Assessed for Fish Passage/Failure St

—— Unpaved Road Metwork
Ownership
-
o .% ey - t: 3 - - W%E
g 0 15 3 'WGes 9 12

FigureG6-4. Bitterroot TPA Culverts Assessed for Fish Passage/Failure.
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G7.0TABLES

TableG1-1. 2010 303(d) Listed Stream SegmeqBitterroot TPA

Waterbody Waterbody Segment ID | 2010 Impairment Listing
AMBROSE CREEK MT76H004_120 Other habitat alterations
BASS CREEK MT76H004_010 Other habitat alterations
BEARCREEK MT76H004_030 Other habitat alterations

BLODGETT CREEK

MT76H004_050

Other habitat alterations

KOOTENAI CREEK

MT76H004_020

Other habitat alterations

LICK CREEK MT76H004_170 Sediment/Siltation, Other habitat alterations
LOLO CREEK MT76H005 013 Sediment/Siltation, Other habitat alterations
LOLO CREEK MT76H005_011 Sediment/Siltation, Other habitat alterations
LOLO CREEK MT76H005_012 Sediment/Siltation, Other habitat alterations

LOST HORSE CREEK

MT76H004_070

Other habitat alterations

McCLAINCREEK

MT76H004_150

Sedimentation/Siltation

MILL CREEK

MT76H004_040

Other habitat alterations

MILLER CREEK

MT76H004_130

Sediment/Siltation, Other habitat alterations

MUDDY SPRING CREEK

MT76H004_180

Sedimentation/Siltation

NORTH BURNT FORK CREEK

MT76H004_200

Bottom Deposits

NORTH FORK RYE CREEK

MT76H004_160

Other habitat alterations

RYE CREEK

MT76H004_190

Sediment/Siltation, Other habitat alterations

SKALKAHO CREEK

MT76H004_100

Other habitat alterations

SLEEPING CHILD CREEK

MT76H004_090

Sedimentation/Siltation

SOUTH FORK LOLO CREEK

MT76H005_020

Other habitat alterations

SWEATHOUSE CREEK

MT76H004_210

Other habitat alterations

THREEMILE CREEK

MT76H004_140

Sediment/Siltation, Other habitat alterations

TIN CUP CREEK

MT76H004_080

Otherhabitat alterations

WILLOW CREEK

MT76H004_110

Sediment/Siltation, Other habitat alterations
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TableG2-5. Unpaved Road Summary by 6th Code HUC/303(d) Watershed

Unpaved Road
Unpaved Stream Unpaved Roads w/in Crossing | Density
Unpaved Roads Length Roads w/in 100ft Area Density (mi/sq
Subwatershed Crossings | (miles) (miles) 50ft (miles) (miles) (sq miles) | (#/sq mi) mi)

Ambrose Creek 59 64.19 59.72 2.40 7.56 20.70 2.85 3.10
Bass Creek 12 6.32 31.72 0.25 0.53 14.45 0.83 0.44
Bear Creek 10 11.86 32.72 0.50 1.12 27.91 0.36 0.43
Big Creek 1 5.55 54.33 0.02 0.04 35.11 0.03 0.16
Bitterroot RiverBirch Creek 91 106.19 138.57 3.66 9.06 59.61 1.53 1.78
Lower Bear Creek 8 5.49 8.92 0.18 0.50 1.96 4.09 2.81
Bitterroot RiverCanyon Creek 21 30.39 39.76 0.51 1.55 15.56 1.35 1.95
Bitterroot RiverChaffin Creek 46 51.68 40.79 1.79 4.18 20.20 2.28 2.56
Bitterroot RiverDarby 120 97.33 129.45 4.68 12.49 48.29 2.48 2.02
Bitterroot RiverHayes Creek 147 119.23 121.27 6.50 13.74 49.67 2.96 2.40
Bitterroot RiverLarry Creek 121 105.09 160.89 3.89 8.39 50.49 2.40 2.08
Bitterroot RiverLick Creek 73 74.75 104.74 2.07 5.40 44.61 1.64 1.68
Lick Creek 27 25.24 23.84 0.98 2.45 8.53 3.17 2.96
Bitterroot RiverNorth Woodchuck Creek 86 72.69 139.60 454 11.96 47.40 1.81 1.53
McClain Creek 44 41.11 29.38 1.56 3.27 8.94 4.92 4.60
Bitterroot RiverSpooner Creek 65 69.33 111.88 1.65 4.63 39.08 1.66 1.77
Bitterroot RiverWoodside 71 122.50 125.74 2.45 6.08 51.54 1.38 2.38
Blodgett Creek 4 6.00 37.66 0.10 0.26 28.35 0.14 0.21
Burnt Fork Bitterroot RiveBtevensville 53 70.53 93.89 2.01 5.60 32.99 1.61 2.14
Daly Creek 30 48.18 68.91 1.01 2.94 37.38 0.80 1.29
Divide Creek 16 15.17 46.88 0.38 0.93 17.82 0.90 0.85
Eightmile Creek 78 127.51 53.58 5.00 13.84 27.62 2.82 4.62
Fred Burr Creek 14 14.21 35.94 0.39 0.84 24.00 0.58 0.59
Gird Creek 20 36.69 73.61 0.71 1.62 32.36 0.62 1.13
Howard Creek 101 125.00 49.38 6.38 16.18 19.35 5.22 6.46
Kootenai Creek 7 5.61 66.61 0.27 0.51 31.49 0.22 0.18
Little SleepingChild Creek 27 32.71 37.64 1.12 3.72 15.51 1.74 2.11
Lolo CreelGrave Creek 194 246.74 130.57 11.28 25.12 55.76 3.48 4.42
Lost Horse Creek 13 14.84 47.14 0.48 1.66 43.41 0.30 0.34
South Lost Horse Creek 31 27.81 43.43 1.43 2.33 31.17 0.99 0.89
LowerBurnt Fork Bitterroot River 41 59.34 61.29 2.34 5.40 31.31 1.31 1.90
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TableG2-5. Unpaved Road Summary by 6th Code HUC/303(d) Watershed

Unpaved Road
Unpaved Stream Unpaved Roads w/in Crossing | Density
Unpaved Roads Length Roads w/in 100ft Area Density (mi/sq
Subwatershed Crossings | (miles) (miles) 50ft (miles) (miles) (sq miles) | (#/sq mi) mi)

Muddy Spring Creek 1 5.57 2.61 0.02 0.03 1.71 0.58 3.25
Lower Lolo Creek 295 220.98 129.45 12.85 24.24 49.65 5.94 4.45
Upper Lolo Creek 91 126.34 53.30 4.13 9.25 21.99 4.14 5.75
SouthFork Lolo Creek 29 55.40 61.40 0.92 2.96 38.82 0.75 1.43
Lower Rye Creek 60 51.49 42.27 4.35 10.19 16.09 3.73 3.20
Upper Rye Creek 151 121.30 78.27 7.01 16.10 28.50 5.30 4.26
North Fork Rye Creek 65 67.51 46.82 2.69 6.79 18.37 3.54 3.67
Lower Skalkah@reek 18 19.73 47.47 0.74 1.63 16.34 1.10 1.21
Middle Skalkaho Creek 27 36.62 41.64 1.22 2.37 18.38 1.47 1.99
Upper Skalkaho Creek 46 66.51 101.08 1.44 4.93 45.27 1.02 1.47
Lower Sleeping Child Creek 44 47.62 48.32 1.82 3.66 20.57 2.14 2.32
Middle Sleeping Child Creek 25 45.31 58.40 1.14 2.17 22.43 1.11 2.02
Upper Sleeping Child Creek 51 51.03 39.83 1.73 3.95 15.44 3.30 3.31
McCalla Creek 56 43.18 47.46 1.59 3.46 17.10 3.28 2.53
Mill Creek 58 58.09 75.53 1.72 4.51 39.98 1.45 1.45
Miller Creek 118 167.55 106.74 5.82 14.16 47.83 2.47 3.50
O'Brien Creek 99 104.74 61.90 4.99 9.74 25.33 3.91 413
Roaring Lion Creek 5 3.15 43.97 0.13 0.24 25.14 0.20 0.13
Rock Creek 7 16.35 64.82 0.15 0.49 57.29 0.12 0.29
Sawtooth Creek 22 14.06 69.73 0.59 1.28 30.38 0.72 0.46
Swan Creek 30 29.75 71.74 0.75 2.04 28.63 1.05 1.04
Sweathouse Creek 50 63.32 56.36 1.37 3.47 28.52 1.75 2.22
Sweeney Creek 19 13.95 36.36 0.56 1.27 19.00 1.00 0.73
Threemile Creek 97 126.46 136.93 4.37 12.96 51.87 1.87 2.44
Tin CupCreek 29 19.62 60.69 0.77 1.63 42.23 0.69 0.46
Upper Burnt Fork Bitterroot River 19 19.61 72.01 0.55 1.90 40.03 0.47 0.49
West Fork Butte Creek 50 98.92 35.52 1.53 5.88 17.86 2.80 5.54
Willoughby Creek 35 38.37 53.11 2.45 5.48 20.73 1.69 1.85
Willow Creek 66 95.10 94.04 3.02 8.90 42.33 1.56 2.25
Total 3294 3666.92 | 4037.60 140.98 339.56 1820.41 1.81 2.01

Bear Creek and Sweathouse Creek HUC_12 layers werdatyeks]. They have been corrected in this spreadsheet.
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TableG2-6. Unpaved Road Crossings by Ownership and Landscape Type 6ok HUC/303(d) Subwatershed

Ownership Federal Land Plum Creek Timber Private State Total
Subwatershed Valley Foothill Mountain Valley Foothill Mountain Valley Foothill Mountain Valley Foothill Mountain Crossings

Ambrose Creek 0 2 20 0 0 0 18 17 2 0 0 0 59
Bass Creek 0 0 8 0 0 0 0 4 0 0 0 0 12
Bear Creek 0 0 5 0 0 0 0 5 0 0 0 0 10
Big Creek 0 0 0 0 0 0 0 1 0 0 0 0 1
Bitterroot RiverBirch Creek 0 0 6 0 0 0 14 66 4 0 1 0 91
Bitterroot RiverCanyon Creek 0 0 0 0 0 0 12 9 0 0 0 0 21
Bitterroot RiverChaffin Creek 0 1 32 0 0 0 4 9 0 0 0 0 46
Bitterroot RiverDarby 0 0 55 0 0 0 14 50 1 0 0 0 120
Bitterroot RiverHayes Creek 0 1 66 0 0 10 5 25 30 0 0 10 147
Bitterroot RiverLarry Creek 1 3 10 0 0 0 35 72 0 0 0 0 121
Bitterroot RiverLick Creek 0 3 18 0 0 0 12 36 4 0 0 0 73
Bitterroot RiverNorth Woodchuck Creek 0 0 0 0 0 0 17 42 18 5 1 3 86
Bitterroot RiverSpooner Creek 0 1 19 0 0 0 15 28 2 0 0 0 65
Bitterroot RiverWoodside 0 0 2 0 0 0 15 48 6 0 0 0 71
Blodgett Creek 0 0 0 0 0 0 0 4 0 0 0 0 4
Burnt Fork Bitterroot RiveBtevensville 3 0 5 0 0 0 39 6 0 0 0 0 53
Daly Creek 0 0 30 0 0 0 0 0 0 0 0 0 30
Divide Creek 0 0 16 0 0 0 0 0 0 0 0 0 16
Eightmile Creek 0 0 0 0 0 52 5 14 7 0 0 0 78
Fred Burr Creek 0 0 1 0 0 0 0 9 4 0 0 0 14
Gird Creek 0 0 15 0 0 0 0 5 0 0 0 0 20
Howard Creek 0 0 47 0 0 54 0 0 0 0 0 0 101
Kootenai Creek 0 0 2 0 0 0 0 5 0 0 0 0 7
Lick Creek 0 0 25 0 0 0 1 1 0 0 0 0 27
Little SleepingChild Creek 0 0 17 0 0 0 0 0 10 0 0 0 27
Lolo CreelGrave Creek 0 0 64 0 0 111 1 0 16 0 0 2 194
Lost Horse Creek 0 0 13 0 0 0 0 0 0 0 0 0 13
Lower Bear Creek 0 0 0 0 0 0 0 8 0 0 0 0 8
Lower Burnt Fork Bitterroot River 0 0 30 0 0 0 0 3 7 0 0 1 41
LowerLolo Creek 0 0 91 0 0 147 20 2 35 0 0 0 295
Lower Rye Creek 0 0 10 0 0 0 2 6 42 0 0 0 60
Lower Skalkaho Creek 0 0 0 0 0 0 9 9 0 0 0 0 18
Lower Sleeping Child Creek 0 0 39 0 0 0 1 3 1 0 0 0 44
McCalla Creek 0 0 34 0 0 0 4 17 1 0 0 0 56
McClain Creek 0 0 16 0 0 0 3 15 10 0 0 0 44
Middle Skalkaho Creek 0 0 27 0 0 0 0 0 0 0 0 0 27
Middle Sleeping Child Creek 0 0 25 0 0 0 0 0 0 0 0 0 25
Mill Creek 0 0 7 0 0 0 0 48 3 0 0 0 58
Miller Creek 0 0 44 0 0 39 5 1 23 0 0 6 118
Muddy Spring Creek 0 0 1 0 0 0 0 0 0 0 0 0 1
North Fork Rye Creek 0 0 57 0 0 0 0 0 6 0 0 2 65
O'Brien Creek 0 0 64 0 0 2 2 2 29 0 0 0 99
Roaring Lion Creek 0 0 0 0 0 0 0 5 0 0 0 0 5
Rock Creek 0 0 3 0 0 0 3 1 0 0 0 0 7
Sawtooth Creek 0 0 0 0 0 0 0 18 4 0 0 0 22
South Fork Lolo Creek 0 0 18 0 0 11 0 0 0 0 0 0 29
South Lost Horse Creek 0 1 25 0 0 0 0 3 2 0 0 0 31
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TableG2-6. Unpaved Road Crossings by Ownership and Landscape Type 6ok HUC/303(d) Subwatershed

Ownership Federal Land Plum Creek Timber Private State Total
Subwatershed Valley Foothill Mountain Valley Foothill Mountain Valley Foothill Mountain Valley Foothill Mountain Crossings
Swan Creek 0 0 0 0 0 0 7 22 1 0 0 0 30
Sweathouse Creek 0 0 30 0 0 0 0 20 0 0 0 0 50
Sweeney Creek 0 0 13 0 0 0 0 6 0 0 0 0 19
Threemile Creek 0 0 25 0 1 2 15 47 2 0 0 5 97
Tin Cup Creek 0 0 22 0 0 0 1 6 0 0 0 0 29
Upper Burnt Fork Bitterroot River 0 0 19 0 0 0 0 0 0 0 0 0 19
Upper Lolo Creek 0 0 54 0 0 36 0 0 1 0 0 0 91
Upper Rye Creek 0 0 150 0 0 0 0 0 1 0 0 0 151
Upper Skalkaho Creek 0 0 46 0 0 0 0 0 0 0 0 0 46
Upper Sleeping Child Creek 0 0 51 0 0 0 0 0 0 0 0 0 51
West Fork Butte Creek 0 0 40 0 0 10 0 0 0 0 0 0 50
Willoughby Creek 0 0 0 0 0 0 2 24 5 0 4 0 35
Willow Creek 0 0 38 0 0 0 5 19 3 0 1 0 66
Total 4 12 1455 0 1 474 286 741 280 5 7 29 3294
TableG2-7. Detailed Length of Parallel Road Segments WithiAFg@t of Streams by 6th Code HUC/303(d) Subwatershed
Ownership Federal Land Plum Creek Timber Land Private Land State Land Total
Subwatershed Valley Foothill Mountain Valley Foothill Mountain Valley Foothill Mountain Valley Foothill Mountain (miles)
Ambrose Creek 0.00 0.34 0.95 0.00 0.00 0.00 0.42 0.57 0.12 0.00 0.00 0.00 2.40
Bass Creek 0.00 0.00 0.17 0.00 0.00 0.00 0.00 0.08 0.00 0.00 0.00 0.00 0.25
Bear Creek 0.00 0.00 0.14 0.00 0.00 0.00 0.00 0.37 0.00 0.00 0.00 0.00 0.50
Big Creek 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.02
Bitterroot RiverBirch Creek 0.00 0.00 0.17 0.00 0.00 0.00 0.44 2.72 0.28 0.00 0.05 0.00 3.66
Bitterroot RiverCanyon Creek 0.00 0.00 0.00 0.00 0.00 0.00 0.31 0.20 0.00 0.00 0.00 0.00 0.51
Bitterroot RiverChaffin Creek 0.00 0.03 1.26 0.00 0.00 0.00 0.18 0.32 0.00 0.00 0.00 0.00 1.79
Bitterroot RiverDarby 0.00 0.00 1.87 0.00 0.00 0.00 0.37 2.26 0.18 0.00 0.00 0.00 4.68
Bitterroot RiverHayes Creek 0.00 0.02 3.24 0.00 0.00 0.37 0.14 0.82 1.38 0.00 0.00 0.52 6.50
Bitterroot RiverLarry Creek 0.10 0.07 0.24 0.00 0.00 0.00 0.93 2.54 0.00 0.00 0.00 0.00 3.89
Bitterroot RiverLick Creek 0.00 0.12 0.45 0.00 0.00 0.00 0.26 1.13 0.11 0.00 0.00 0.00 2.07
Bitterroot RiverNorth Woodchuck Creek 0.00 0.00 0.00 0.00 0.00 0.03 0.49 2.04 1.66 0.11 0.03 0.19 4.54
Bitterroot RiverSpooner Creek 0.00 0.02 0.43 0.00 0.00 0.00 0.37 0.78 0.05 0.00 0.00 0.00 1.65
Bitterroot RiverWoodside 0.00 0.00 0.04 0.00 0.00 0.00 0.33 1.95 0.14 0.00 0.00 0.00 2.45
Blodgett Creek 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.08 0.00 0.00 0.00 0.00 0.10
Burnt Fork Bitterroot RiveBtevensville 0.08 0.00 0.19 0.00 0.00 0.00 1.40 0.34 0.00 0.00 0.00 0.00 2.01
Daly Creek 0.00 0.00 1.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.01
Divide Creek 0.00 0.00 0.38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.38
Eightmile Creek 0.00 0.00 0.00 0.00 0.00 3.51 0.13 1.07 0.30 0.00 0.00 0.00 5.00
Fred Burr Creek 0.00 0.00 0.03 0.00 0.00 0.00 0.00 0.25 0.12 0.00 0.00 0.00 0.39
Gird Creek 0.00 0.00 0.57 0.00 0.00 0.00 0.00 0.15 0.00 0.00 0.00 0.00 0.71
Howard Creek 0.00 0.00 2,51 0.00 0.00 3.87 0.00 0.00 0.00 0.00 0.00 0.00 6.38
Kootenai Creek 0.00 0.00 0.09 0.00 0.00 0.00 0.00 0.18 0.00 0.00 0.00 0.00 0.27
Lick Creek 0.00 0.00 0.93 0.00 0.00 0.00 0.03 0.02 0.00 0.00 0.00 0.00 0.98
Little Sleeping Child Creek 0.00 0.00 0.53 0.00 0.00 0.00 0.00 0.00 0.59 0.00 0.00 0.00 1.12
Lolo CreelGrave Creek 0.00 0.00 4.07 0.00 0.00 6.35 0.09 0.00 0.68 0.00 0.00 0.08 11.28
Lost Horse Creek 0.00 0.00 0.48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.48
Lower Bear Creek 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.18 0.00 0.00 0.00 0.00 0.18
Lower Burnt Fork Bitterroot River 0.00 0.00 1.11 0.00 0.00 0.00 0.00 0.19 0.91 0.00 0.00 0.13 2.34
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TableG2-7. Detailed Length of Parallel Road Segments WithirFe@t of Streams by 6th Code HUC/303(d) Subwatershed

Ownership Federal Land Plum Creek Timber Land Private Land State Land Total

Subwatershed Valley Foothill Mountain Valley Foothill Mountain Valley Foothill Mountain Valley Foothill Mountain (miles)

Lower Lolo Creek 0.00 0.00 3.02 0.00 0.00 6.88 0.48 0.04 2.42 0.00 0.00 0.00 12.85
Lower Rye Creek 0.00 0.00 0.29 0.00 0.00 0.00 0.05 0.27 3.74 0.00 0.00 0.00 4.35
Lower Skalkaho Creek 0.00 0.00 0.00 0.00 0.00 0.00 0.24 0.50 0.00 0.00 0.00 0.00 0.74
Lower Sleeping Child Creek 0.00 0.00 1.69 0.00 0.00 0.00 0.02 0.02 0.09 0.00 0.00 0.00 1.82
McCalla Creek 0.00 0.00 0.87 0.00 0.00 0.00 0.09 0.55 0.09 0.00 0.00 0.00 1.59
McClain Creek 0.00 0.00 0.68 0.00 0.00 0.00 0.12 0.48 0.29 0.00 0.00 0.00 1.56
Middle Skalkaho Creek 0.00 0.00 1.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.22
Middle Sleeping Child Creek 0.00 0.00 1.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.14
Mill Creek 0.00 0.00 0.22 0.00 0.00 0.00 0.00 1.39 0.12 0.00 0.00 0.00 1.72
Miller Creek 0.00 0.00 2.50 0.00 0.00 1.46 0.12 0.02 1.49 0.00 0.00 0.23 5.82
Muddy Spring Creek 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02
North Fork Rye Creek 0.00 0.00 2.29 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00 0.08 2.69
O'Brien Creek 0.00 0.00 3.21 0.00 0.00 0.05 0.10 0.12 151 0.00 0.00 0.00 4.99
Roaring Lion Creek 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.13 0.00 0.00 0.00 0.00 0.13
Rock Creek 0.00 0.00 0.07 0.00 0.00 0.00 0.06 0.03 0.00 0.00 0.00 0.00 0.15
Sawtooth Creek 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.46 0.13 0.00 0.00 0.00 0.59
South Fork Lolo Creek 0.00 0.00 0.57 0.00 0.00 0.35 0.00 0.00 0.00 0.00 0.00 0.00 0.92
South Lost Horse Creek 0.00 0.02 1.30 0.00 0.00 0.00 0.00 0.06 0.04 0.00 0.00 0.00 1.43
Swan Creek 0.00 0.00 0.00 0.00 0.00 0.00 0.15 0.58 0.02 0.00 0.00 0.00 0.75
Sweathouse Creek 0.00 0.00 0.83 0.00 0.00 0.00 0.00 0.55 0.00 0.00 0.00 0.00 1.37
Sweeney Creek 0.00 0.00 0.34 0.00 0.00 0.00 0.00 0.22 0.00 0.00 0.00 0.00 0.56
Threemile Creek 0.00 0.00 1.17 0.00 0.14 0.23 0.47 1.60 0.16 0.00 0.00 0.60 4.37
Tin Cup Creek 0.00 0.00 0.52 0.00 0.00 0.00 0.02 0.23 0.00 0.00 0.00 0.00 0.77
Upper Burnt Fork Bitterroot River 0.00 0.00 0.55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.55
Upper Lolo Creek 0.00 0.00 2.49 0.00 0.00 1.62 0.00 0.00 0.02 0.00 0.00 0.00 4.13
Upper Rye Creek 0.00 0.00 6.86 0.00 0.00 0.00 0.00 0.00 0.15 0.00 0.00 0.00 7.01
Upper Skalkaho Creek 0.00 0.00 1.44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.44
Upper Sleeping Child Creek 0.00 0.00 1.73 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.73
West Fork Butte Creek 0.00 0.00 1.17 0.00 0.00 0.36 0.00 0.00 0.00 0.00 0.00 0.00 1.53
Willoughby Creek 0.00 0.00 0.00 0.00 0.00 0.00 0.06 1.77 0.49 0.00 0.13 0.00 2.45
Willow Creek 0.00 0.00 1.86 0.00 0.00 0.00 0.10 0.83 0.23 0.00 0.00 0.00 3.02

Total 0.18 0.62 58.89 0.00 0.14 25.07 8.00 28.09 17.85 0.11 0.21 1.82 140.98
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TableG3-2. Detailed Sediment Load Frolnpaved Road Crossings by Gftode HUC/303(d) SubwatershedExisting Conditions

Ownership Federal Land Plum Creek Timber Private State Total

Watershed Valley Foothill Mountain Valley Foothill Mountain Valley Foothill Mountain Valley Foothill Mountain Load (tly)
Ambrose Creek 0 0.44 2.4 0 0 0 1.26 3.74 0.24 0 0 0 8.08
Bass Creek 0 0 0.96 0 0 0 0 0.88 0 0 0 0 1.84
Bear Creek 0 0 0.6 0 0 0 0 1.1 0 0 0 0 1.7
Big Creek 0 0 0 0 0 0 0 0.22 0 0 0 0 0.22
Bitterroot RiverBirch Creek 0 0 0.72 0 0 0 0.98 14.52 0.48 0 0.22 0 16.92
Bitterroot RiverCanyon Creek 0 0 0 0 0 0 0.84 1.98 0 0 0 0 2.82
Bitterroot RiverChaffin Creek 0 0.22 3.84 0 0 0 0.28 1.98 0 0 0 0 6.32
Bitterroot RiverDarby 0 0 6.6 0 0 0 0.98 11 0.12 0 0 0 18.7
Bitterroot RiverHayes Creek 0 0.22 7.92 0 0 1.2 0.35 5.5 3.6 0 0 1.2 19.99
Bitterroot RiverLarry Creek 0.07 0.66 1.2 0 0 0 2.45 15.84 0 0 0 0 20.22
Bitterroot RiverLick Creek 0 0.66 2.16 0 0 0 0.84 7.92 0.48 0 0 0 12.06
Bitterroot RiverNorth Woodchuck Creek 0 0 0 0 0 0 1.19 9.24 2.16 5 0.22 0.36 18.17
Bitterroot RiverSpooner Creek 0 0.22 2.28 0 0 0 1.05 6.16 0.24 0 0 0 9.95
Bitterroot RiverWoodside 0 0 0.24 0 0 0 1.05 10.56 0.72 0 0 0 12.57
Blodgett Creek 0 0 0 0 0 0 0 0.88 0 0 0 0 0.88
Burnt Fork BitterrooRiverStevensville 0.21 0 0.6 0 0 0 2.73 1.32 0 0 0 0 4.86
Daly Creek 0 0 3.6 0 0 0 0 0 0 0 0 0 3.6
Divide Creek 0 0 1.92 0 0 0 0 0 0 0 0 0 1.92
Eightmile Creek 0 0 0 0 0 6.24 0.35 3.08 0.84 0 0 0 10.51
Fred Burr Creek 0 0 0.12 0 0 0 0 1.98 0.48 0 0 0 2.58
Gird Creek 0 0 1.8 0 0 0 0 1.1 0 0 0 0 2.9
Howard Creek 0 0 5.64 0 0 6.48 0 0 0 0 0 0 12.12
Kootenai Creek 0 0 0.24 0 0 0 0 1.1 0 0 0 0 1.34
Lick Creek 0 0 3 0 0 0 0.07 0.22 0 0 0 0 3.29
Little Sleeping Child Creek 0 0 2.04 0 0 0 0 0 1.2 0 0 0 3.24
Lolo CreelGrave Creek 0 0 7.68 0 0 13.32 0.07 0 1.92 0 0 0.24 23.23
Lost Horse Creek 0 0 1.56 0 0 0 0 0 0 0 0 0 1.56
Lower Bear Creek 0 0 0 0 0 0 0 1.76 0 0 0 0 1.76
Lower Burnt Fork Bitterroot River 0 0 3.6 0 0 0 0 0.66 0.84 0 0 0.12 5.22
LowerLolo Creek 0 0 10.92 0 0 17.64 14 0.44 4.2 0 0 0 34.6
Lower Rye Creek 0 0 1.2 0 0 0 0.14 1.32 5.04 0 0 0 7.7
Lower Skalkaho Creek 0 0 0 0 0 0 0.63 1.98 0 0 0 0 2.61
Lower Sleeping Child Creek 0 0 4.68 0 0 0 0.07 0.66 0.12 0 0 0 5.53
McCalla Creek 0 0 4.08 0 0 0 0.28 3.74 0.12 0 0 0 8.22
McClain Creek 0 0 1.92 0 0 0 0.21 3.3 1.2 0 0 0 6.63
Middle Skalkaho Creek 0 0 3.24 0 0 0 0 0 0 0 0 0 3.24
Middle Sleeping Child Creek 0 0 3 0 0 0 0 0 0 0 0 0 3
Mill Creek 0 0 0.84 0 0 0 0 10.56 0.36 0 0 0 11.76
Miller Creek 0 0 5.28 0 0 4.68 0.35 0.22 2.76 0 0 0.72 14.01
Muddy Spring Creek 0 0 0.12 0 0 0 0 0 0 0 0 0 0.12
North Fork Rye Creek 0 0 6.84 0 0 0 0 0 0.72 0 0 0.24 7.8
O'Brien Creek 0 0 7.68 0 0 0.24 0.14 0.44 3.48 0 0 0 11.98
Roaring Lion Creek 0 0 0 0 0 0 0 1.1 0 0 0 0 11
Rock Creek 0 0 0.36 0 0 0 0.21 0.22 0 0 0 0 0.79
Sawtooth Creek 0 0 0 0 0 0 0 3.96 0.48 0 0 0 4.44
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