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D1.0INTRODUCTION

This appendix is derived from a sediment and habitat assessment report prepak&ter and
Environmental Technologi¢2008)for presentation to the Kootenai River Networkdathe Montana
Department of Environmental Quality (DE@®)2008 DEQinitiated an effort to collect data to support
the development oBedimentTMDLs fostreams within the Tobacco River THAe data collection
effort involved assessing sediment and habitat conditiathin the Tobacco River watersheak these
conditions influencequatic life beneficial use$hedata collection effort includedtream stratification,
sampling design, grourglirveys, ad sediment and habitat analyses, andniended to assist DEQ in
evaluating the impairment status of tributary streams in the Tobacco River TPA and for developing
TMDLs where necessary.

The2006 303(d) ist includes the following streaniisted as impaired due teediment Tobacco River,
Grave Creek, Fortine Credbkeep CreekTherriaultCreek, Lime Creek, Edna Creek, and Swamp Cneek.
addition to these streams, Sinclair Creek was included dsgateeholder interest in this streani

TMDL ad Water Quality Restoration Plan has already been preptnethe Grave Creek Watershed
(DEQ 2005), but the streamasincluded in the watershed stratification amdlimitedassessment
effortsfor the purposes of consistency and extrapolation of sedinleads.

The stream stratification metid is intended to develop watbody characterizations that can be
applied across watersheds, accounting for localized ecological variafibastratification enables
comparison between observed and expected valeesédiment and habitat parameters, quantifying
the effects ofhumaninfluences Stratification for the Tobacco River TPA atns began by dividing the
waterbodies into reaches and subachesThese divisions were based on aerial photo interpretagbn
stream characteristicdandscape conditions, and laide factorsThis preliminary work was completed
in summer 2008.

Following the initiaprimary reactlstratification, representative subeaches were chosen by DEQ for

data collectionA two-day ampling reach reconnaissance was conductedug21 and 22 2008 and

field personnel completetlll site surveys fronAugust 21to 28, 2008 Field personnel visited the

selected subreaches and recorded bank erosion sites, vegetation, and channel tfréstics data.
Additional sites were surveyed for streambanksiom conditionnly from September & 12, 2008.

These data were analyzed in January and February 2009, resulting in full descriptions of sediment and
habitat conditions for all of the sueyed reacheand the ability to extrapolate to non surveyed reaches
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D2.0 AERIAIASSESSMENREACHSTRATIFICATION

D2.1METHODS

An aerial assessment of streams in fabacco RiveFPA was conducted usiggographic information
systems (GlSoftwareand 205 color aerial imagerRelevant geographic data layers were acquired

from the U.S. Geological Survey (USGS), the U.S. Environmental Protection Agency (USEPA) and the
Montana State National Resource Information System (NRIS) datdbgeesinclude thefollowing data
sets:

Ecoregion (GEPA)

Scanned and Rectified Topographic Maps, 1:24z0@01:100,00qUSGS)

National Hydrography Dataset Lakes and Streams (USGS)

2005 National Aerial Image Program (NANRIS)

GIS data layers were used to stratify streams primaryreaches based ostream characteristics,
landscape and landse factorsThe stream reach stratification methodology applied in this study is
described inNVatershed Stratification Methodology foMDL Sediment and Habitat Investigations
(Montana Department of Environmental Quality, 200B)e reach stratification methadogy involves
delineating a watdrody stream segment into stream reaches and-sedichesThis process was
completed for the followingtream segments in th€&obacco RiveFPATobacco River, Grave Creek,
Fortine Creek, Deep CrediherriaultCreek, Lim€reek, Edna Creek, Swamp Creek, and Sinclair Creek.

D2.1 STREAMREACHES

Waterbody segments are generally delineated by a water use class designated by the State of Montana,
e.g. Al, B3, G3 (Administrative Rules of Montarikitle 17 Chapter 30, Subhaper 6). Although a

waterbody segment is the smallest unit for which an impairment determination is made, the

stratification approach described in this document illjisstratifies individual watdyody segments into
discrete assessment reaches that dedineated by distinct variability in landscape controls such as
EcoregionStrahler stream order, valley gradierdand valley confinement. The reason for this

stratificationis that the inherent differences in landscape controls between stream reaches oft

prevents a direct comparison from being made between the geomorphic attributes of one stream reach
to another.By initially stratifying watdyody segmentinto streamreacheshaving similar geomorphic
landscape controls, it is feasible to make comparisbetween similar reaches in regards to observed
versus expected channel morphology. Likewise, when land use is used as an additional stratification (e.g.
grazed vs. noigrazed sulreaches), sediment and habitat parameters for impaired stream reaches can

be more readily compared to reference reaches that meet the same geomorphic stratification criteria.

The aerial photograph reach stratification methodology involves dividing a stream segment into distinct
reaches based on foyrimarywatershed charactestics includingLevel IVEcoregionvalley gradient
Strahler stream orderand \alley confinementOnce stream reaches have been classified by the four
watershed characteristicseachesare further divided based on the surrounding vegetation and{and

use chaacteristics as observed in the color aerial imagery uSil®The result is a series of stream
reaches and subeaches delineated by landscape and larsa factorsStream reaches with similar
landscape factors can then be compared based on theaciar of surrounding landise practices.
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For ease of labeling, each listed stream in the assessment was assigned an abbreviation based on the
stream nameThese labels were use in the individual stream reach classificainteD2-1 shows the
abbreviatons developed for eaclvaterbody.

Table D2-1. Waterbody namingkey

Waterbody Label Abbreviation
Deep Creek DEP
Edna Creek ENA
Fortine Creek FTN
Grave Creek GRV
Lime Creek LME
Sinclair Creek SNC
Swamp Creek SWP
Therriault Creek THR
Tobacco River TOB

D2.2 REACHIYPES

Individual sream reaches were delineated by reach type based on four watershed characteFstics.

0KS LlzN1J2asSa 2F (GKAa NBLRZ2NIIZ | & NEbréyinyalléyllS¢ Aa RS
gradient, Strahler stream ordeandvalleyconfinement and are designated usitige followingnaming

convention based on the reach typentifiersprovidedin TableD2-2:

Level Il EcoregianValley Gradieng Strahler Stream OrderConfinement

TableD2-2. Reachypeidentifiers

Watershed Characteristic Stratification Category Reach Type Identifier

Level Il Ecoregion Northern ROCki?S NR
Canadian Rockies CR

0-2% 0

. 2-4% 2

Valley Gradient 210% 2

> 10% 10

first order 1

second order 2

Strahler Stream Order third order 3
fourth order 4

fifth order 5

, confined C

Confinement -

unconfined U

Forexample a reach identified aSIR0-3-U is in the Northern Rockies Level Il Ecoregion, has a
valley gradient (@2%),is a3™ order stream and iswithin anunconfinedvalley.

The Tobacco Riv@PAexists within two Level 1l Ecoregions, including Northern Rockies (Ecoregion 15)
and Caadian Rockies (Ecoregion 4Ihe Northern Rockies Level 11l Ecoregion contdiree Level IV
Ecoregions in th@obacco River TRikcludingthe Tobacco Plains (15d), Salish Mountains (15l), and the
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StillwaterSwan Wooded Valley (15fhe Canadian Rockies LevdEtoregion contains one Level IV
Ecoregion in the Tobacco River TPA, which is the Western Canadian Rockies Level tv Etbeegi

Present reach type combinatiofsr the Tobacco River TR#e providedin TableD2-3, including the
number of monitoring siteassessed foeach reach typeOverall, 32 monitoring sites were selected for

field evaluation, including 18 sites that received full site assessments (including all habitat parameters

and evaluation of streambank erosion conditions) and 14 sitesrdtaivedstreambank erosion
assessrants (BEHI) only.

TableD2-3. Stratified reach types within the Tobacco River TPA

Level 11l Valley | Strahler | Confnement | Reach Type| Number Number of Number of
Ecoregion| Gradient| Stream of Full BEHI
Order Reaches | Monitoring Monitoring
Sites Sites
Canadian| 0-2% 2 U CRO-2-U 17 4
Rockies 3 U CRO-3-U 1
4 C CR0-4-C 1
U CR0-4-U 9
2-4% U CR2-1-U 3
C CR2-2-C 1
U CR2-2-U 7
3 U CR2-3-U 6 1
4 U CR2-4-U 2
4-10% 1 U CR4-1-U 6
2 C CR4-2-C 3
U CR4-2-U 6 1 2
3 U CR4-3-U 5 1
4 U CR4-4-U 1
>10% 1 C CR10-1-C 2
U CR10-1-U 6
2 U CR10-2-U 2
0-2% 1 U NRO-1-U 1
Northern 2 U NRO-2-U 4
Rockies 3 U NRO-3-U 24 3 2
4 U NRO-4-U 32 3 4
5 U NRO-5-U 11 2 2
2-4% 1 U NR2-1-U 3
2 U NR2-2-U 5 1
3 ) NR2-3-U 12 1 1
4-10% 1 ) NR4-1-U 3
2 ) NR4-2-U 7 2
3 U NR4-3-U 4 2
>10% 1 ) NR10-1-U 2
Totals: 187 18 14
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Listedwaterbodiesincluded in this assessmeeaxistwithin the different reach type$isted aboveTable
D2-4 shows the assessedaterbodiesand monitoring sites included within each reach typemap of
monitoring site locations is provided Astachment A

TableD2-4. Monitoring sites inassessedead types

Reach Type Waterbody Monitoring Site(Full and BEH]I)
CRO-2-U Sinclair CreeKrherriaultCreek SNG8-2, SNC 13, THRO-5, THR14-1
CR2-3-U Deep Creek DEP 12
CR4-2-U Deep Creek, Sinclair Creek, Clarence Creq¢ DEP 71, SNC 4, Clarence
CR4-3-U Deep Creek DEP @

NRO-3-U Edna Creek, Fortine Creek, Swamp Creek| ENA 111, FTN 4, FTN 8, FTN &, SWP &

NRO-4-U Fortine Creek FTN 93, FTN, 12, FTN 1Z, FTN 13, FTN 14,
FTN 122, FTN 18

NRO-5-U Tobacco River TOB 41, TOB1-3, TOB B, TOB, b

NR2-2-U Edna Creek ENA 81

NR2-3-U Fortine Creek, Swamp Creek FTN 72, SWP 4

NR4-2-U Edna Creek Swamp Creek ENA 72, SWP 4

NR4-3-U Edna Creek, Lime Creek ENA 1€, LME 6L
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D3.0SEDIMENT ANBIABITATDATASEREVIEW

D3.1HELDMETHODOLOGY

The following sections include descriptions for tlagious field methodologiethat were employed for

the stream assessmentshe nmethods follow standard DEQ protocols &adiment and habitat

assessment as presented in the documeangdtudinal Field Methodology for the Assessment of TMDL
Sediment and Habitat Impairmenf8lontana Department of Environmental Quality, 200K) fielddata

were collected on DE&andardforms for seliment and habitat assessmen@ndare summarized and

provided intabular format inAttachment B. For most survey sitea mininum of 5 team members were
LINBaSyidz oKAOK gSNB Ifglea RAJDA RS Rongityding Profilei SI Ya >
ordlongPrcé, I Y R o/ N®B®A2 y ¢ (0 S| YTae tdaryis wiorkell tndegeSdénilyAnying

upstream through the surveytsiand in a preestablished order so as to create the least possible

instream disturbance.

D3.1.1Survey Site Delineation

Stream survey sites were delineated beginning at riffle crests at the downstream ends of reaches.
Survey sites were measured upstreatrpre-determined lengths based on the bankfull width at the
selected downstream rifflé&Survey lengths of 500 were used for bankfull widths less than tpsurvey
lengths of 1000ft were used for bankfull widths between fi0and 50ft; andsurveylengths of 20001t
were used for bankfull widths greater than 80Each survey site was divided into 5 equally sized study
cells.For each site, the field team leader identified the appropriate downstream riffle crest to begin a
reach.Where no rifflesvere present or the stream was dry, the field team leader identified the
appropriate starting pointThe GPS location of the downstreamd upstreamends of the survey site

was recorded on th&ediment and Habitat Assessment Site Information Fofrgitalphotographs

were taken at both upstream and downstream ends of the survey site, looking both upstream and
downstream.Photo numbers and a brief description were recordethmPhoto Log

D3.1.2Field Determination of Bankfull

All members of the fieldrew participated in determining the bankfull elevation prior to breaking into
their respective teamdndicators that were used to estimate the bankfull channel elevaiiciuded
scour lines, changes in vegetation types, tops of point bars, changes é slgmges in particle size and
distribution, stained rocks and inundation featurd4ultiple locations and indicators were examined,
and bankfull elevation estimates and their corresponding indicators were recorded Battigull
Elevation and Slope Asssment Field Fornby the field team leadefzinal determination of the
appropriate bankfull elevation was determined by the team leader, and informed by the team
experience and notes from the field form.

D3.1.3Channel CrosSections

¢CKS &/NR®EMEM2Y GSFYé gl a O02YLRaSR 2F (G662 YSYOSNR 27
pebblecounts riffle stability indexand riffle grid toses Channel crossectionsurveyswere performed

at the first riffle in each cethoving upstreanusing a linedvel and a measuring ro€hannel surveys
wererecorded in theChannel Crossection Field FormCrosssections weresurveyedn each cell

containing a riffleln the case that riffles were present in only 1 or 2 cells, but those cells contained

multiple riffles, additional crossections were performed at the most downstream unmeasured riffle,
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such that a minimum of three crosections weresurveyedIf only 1 or 2 riffles were present in the
entire reachall riffle crosssections were surveyed

To begn eachsurvey the QossSection team placed a bank pin at the pdetermined bankfull
elevation (using bankfull indicators as guides) on the right and left bAnk&asuring tape was strung
perpendicular to the stream channat the most weHldefinedportion of the riffle and tied to the bank
pins.Where midchannel bars or other features were presevttich prevented a clealine across the
channelthe protocol providedn the field methodologydocumentwasfollowed (Montana Department
of Environmental Quality, 200.pepth measurements at bankfull were collected to a tentla édot
across thechannel at regular intervals dependiog channel widthThe thalweg depth was recorded at
the deepest point of the channel independent of the regularly spaced intefivads the recorded data,
the followingdatawere calculated for edccrosssection:

Mean depth= sum of depth measurements / number of depth measurements (ekajulde right bank
and left bankmeasurements, unless theyere greater than zero, such as a vertical bank)

Crosssectional area= bankfull width x mean bankfudepth
Width/depth ratio = bankfull width / mean bankfull depth
Entrenchment ratio= floodprone width / bankfull width

The floodprone elevation was determined #dgublingthe maximumchanneldepth. The floodprone

width was then determined by stringirgtape from the bankfull channel margin on both right and left
banks util the tape (pulled tight and flattouched ground at the floodprone elevatiofihe total
floodprone width was calculated by adding the bankfull channel width to the distances om eittief
the channeto the floodprone elevationWhen dense vegetation or other features prevented a direct
line of tape from being strundpest professionajudgment was used to determine the floodprone width.
GPS coordinates for each cresstion wererecorded.Photos were taken upstream and downstream of
the cross section from the middle of the chanmlphoto was also taken across the channel, showing
the tape across the stream.

D3.1.4Channel Bed Morphology

A variety of channel bed morphology featuresremeasurdR | Y R NB O2IiREB® @& ¥ES
which usually consisted of two team members, and included the field team |egkdedength of the
survey site occupied by pools and riffles was identified and recorded iRdbks, Riffles and Large
Woody Debris Field FornBeginning from the downstream end of the survey site, the upstream and
downstream statios of dominantiffle and pool stream features were recorddéedures were
considered dominantvhen occupying over 50% of the stream width riffles and 33% for pool®ools
and riffles were measured from head crest or riffle crest, respectively, until the end of that feature
(defined as the tail crest for pool$juns and glides were not recorded in the field foBtream features
were identified per standard field method criter{filontana Department of Environmental Quality,
2007)

D3.1.4.1Residual Pool Depth
At all pools encountered, a residual pool depth measurement was t&ackwater pools @re not
measuredMeasured pools were recorded at eastation (distance in feet) of occurrence, beginning at
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the downstream end (station 0) of the survey sithe depth of the pool tail cresit its deepest point
was measuredNo pool tail crest depth wsarecorded for dammed poolsdeSection3.1.4.2). The
maximum depth of each pool was also recordedthe case of dry channels, readings were taken from
channel bed surface to bankfull height.

D3.1.4.2Pool Habitat Quality
Qualitative assessments of each pool feature were undertaken and recorded Rotig, Riffles and
Large Woody Debris Field Foras follows:

1. Pool types were determined to be either Scour (S) or Dammed (D).

2. Pool size wasstimatedrelative to bankfull chamel width was recorded as Small (S), Medium
(M), or Large (Lsmall pools were defined as <1/3 of the bankfull chamidth; medium pools
were >1/3 and <2/3 of the bankfull channeith; and large pools were determined to be those
>2/3 of the bankfull cannelwidth or >20 feet wide.

3. Pool formative features wereecorded adateral scour (LS)plunge (P)boulder (B), omwoody
debris (W).

4. The primary pool cover type was recorded using the following codes:

V = Overhanging Vegetation

D = Depth
U = Undercu
B = Boulder

W = Woody Debris
N = No apparent cover

5. When undercut banks were present, their depths were measured to a tenth of a foot by
inserting a measuring rod horizontally into the undercut bank.

D3.1.4.3Fine Sediment iepositional Spawning Args

A measurement of the percewnf fine sediment irdepositional spawning areagas taken using the grid

toss method at the first and second scour pool of each Geitl toss readingwere focused in those

gravels that appeared to be suitable potentially suitable for trout spawningdeasurements were

GFr1SYy 6AGKAY GKS al NDé¢ 2dzad dzLJa ( NIBdy VLogguditiaK S LJ2 2 f
Field Methodology for the Assessment of TMDL Sediment and Habitat Impai{Mentana

Department of Environmental Quality, 200Three measurements were taken acrols thannel with

specific attention given to measurements in gravels determined to be of appropriate size for salmonid
spawning The pesenceof spawninggravelswas recorded as Yes (Y) No (N) at each pool location

D3.1.4.4Fine Sediment in Riffles

Measurements of fine sediment in t#6 were recorded by the CreSctionteam using the same grid
toss method as used in poolettion D3.1.4.3. Grid tosses were performed in the same general
location but before the pebble count§dction D3.1.4.6 to avoid disturbances to fine sedimeni&hese
measurements were recorded in thiffle Pebble Count Field Form.

D3.1.4.5Woody Debris Quantification

The amount of large woody 8és (LWD) was recorded by thiabitatteam along the entire assessment
reach n thePools, Riffles and Large Woody Debris Field Fdrarge pieces of woody debris located
within the bankfull channel and which were relatively stable as to influéineehannel form were
counted as either single, aggregate or willow burfelrther desription of these categories is provided
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in Longitudinal Field Methodology for the Assessment of TMDL Sediment and Habitat Impairments
(Montana Department of Environmental Quality, 2007)

D3.1.4.6Riffle Pebble Count

AWolman pebble counfWolman, 1954yvas performed by the Cros3ectionteam at the firstriffle

encountered in cd$ 1, 3 and %&s the team progressed upstreaifhesedatawere recorded in theRiffle

Pebble Count Field FornParticle sizes were measured along their intermediate length bxagi§ and

results were grouped into size categori@be team progressed ™ o y{ Fdzf t G2 o6 y{ Fdz f
G2 2S¢ YSOK2RI YSI&dz2NARyYy 3 LI NI AMore $eciiddetdils dfthe G KS A
pebble count methodology can be foundthe field methodsdocument(Montana Department of

Environmental Quality, 2007)

D3.1.4.7Riffle Stability Index

In streamreacheghat hadwell developed point bargdownstream of rifflesa riffle stability indeXRSI)
was performed to determine the average size of the largest recently deposited psréole to
calculate an RSI which evaluates riffle particle stalffigpesser, 2002)or stream reacheis which
well developedyravel bars were preserd, RSI was determined by first measuring ititermediate axis
(b-axig of 15 of the largest recently deposited particles @depositionabar. This information was
recarded in theRiffle Pebble Count Field Foruring postfield data processing, tharithmetic mean
of the largest recently deposited particles is calculafius value is then compared to the cumulative
particle size distribution of an adjacent riffle, d@sterminedby the Wolman pebble counfThe RSl is
reported as thecumulativepercentileof the particle size classéisat are smaller tharthe arithmetic
mean of the largest recently deposited particl&ébe RSI value generally represents the percent of
mobile particles withirthe riffle that is adjacent to the sampled har

D3.1.5Riparian Greenline Assessment

After the entire sirvey station length was measurdg the 6Greenling team member, an assessment of
riparian vegetation cover was performethereachwas walked by théGreenlin€ team membemwho
noted the general vegetation community type of the groundcover, understory and overstory on both
banks.Vegetation types were recorded at-f@ot intervals and were entered in theiparian Greenline
Held Form

Theground coveregetation (<1.5det tall) was described using the following categories:
W = Wetland vegetation, such as sedges and rushes
G= Grasses or forbs, rose, snowberry (vegetation lacking binding root structure)
B= Bare/disturbedground
R= Rock, when a large cobble or bolder is encountered
RR=Riprap

Theunderstory(1.5 to 15 feet tall) andverstory(>15 feet tall) vegetatiomwasdescribed using the
following categories:
C= Coniferous
D= Deciduous, riparian shrubs at@es withsufficient rooting mass and depth to provide
protection to the streambanks
M = Mixed coniferous and deciduous
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At 50foot intervals, riparian buffer width was estimatéor both banks by evaluating théelt of
vegetation buffering the streamdm adjacent land useslpon conclusion of th&reenline
measurements, the total numbers of each type of vegetation were tallied.

D3.1.6Streambank Erosion Assessment

An assessment of all actively/visually eroding and slowly eroding/undercut/vegetatshgbanks was
conducted along each survey sithis assessment consisted of the Bank Erosion Hazard Index (BEHI)
and Near Bank StregdBSkstimation which are used to quantify sediment loads from bank erosion. All
streambank measurements were recordedhie Streambank Erosion Field Foramd Additional
Streambank Erosion Measurements Forfurther information related to the streambank erosion
assessment methodology amésults is included iBectionsD4.2 and D4.3.

D3.1.7Water Surface Slope

Wherepossiblewater surface slope measurements were estimated using a clinometer and recorded in
the Elevation & Water Surface Slope Field Foatreach survey sitelwo crev members, usually part of

the CrossSectioni SI'Y &aid22R I K Sle dr kinil& Stieam féaued Fntl 4 & disfayte |
from each other with a direct linef-site.

D3.1.8Field Notes

At the completion of data collection at each survey site, field notes were collected by the field leader
with inputs from the entire field teamlhe following four categories contributed to field notes, which
served to provide an overall context for the condition of the stream channel relative to surrounding and
historical uses:

e Description of human impacts and their severity

e Description of strean channel conditions

e Description of streambank erosion conditigrasd

e Description of riparian vegetation conditions

D3.1.9Quality AssuranceQuality Control

Quality assurance and quality cont(@A/QCwas achieved through strict adherence to the @ i Q &
sampling and analysis pl@Water & Environmental Technologies, 20@8jor to field data collection,
one full dayof trainingwasheld to familiarize the entire crew with all the field forms and procedures.
During each strearassessment e field team leader and most experienced crew members led the
separate teamstEquipment checks were domachmorning and field maps were reviewed with drivers
before approachindield sites. Field forms were distributed and doubthecked b&re teams left the
vehicles to the survey siteat the conclusion ofach strearmassessmentall field forms were reviewed
for completeness and accuradymy questions that arose from field teams were brought to the
attention of the field team leader uiitresolved to the lead&? satisfaction.

NA T

5SaLAidS GKS o0Said STF2Nla G2 FRKSNB (G2 GKS LINRe2SOi

occur while in the field and during data processiadditionally, parameters used for sediment loading
calculations were adjusted during data processing and following review of field photos to better
represent actual field conditions. These adjustments and any deviations from the SAP are described in
QA/QOCnotes provided imAttachmentC
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D3.2 SAMPLINGPARAMETERESCRIPTIOMSIDSUMMARIES BIREACHIYPE

The following sectionprovidedefinitions of sampling parameterthat weremeasured atachreach
andbasic statisticasummaries of data for eagtarameter organized by reach tygeéarameters
described in this section includedth/depth ratio, entrenchment ratiopercentunderstory shrub cover,
percent bare/disturbed groundiffle pebble countdata (%<2 mm and <6 mD50, riffle grid toss data
(%<6 mm) riffle stability indexymean pool depth, pool frequencppol grid toss data (% <6 mnand
large woody debris (LWD) frequen®ata for each individual measurement site were used in the
statistical analysi@.e. data fromeach of the individuadross sections in one assessment reach were
used) and thensample reaches andaterbodies were grouped inteeach types as shown rableD2-

3.

Data provided for each parameter include box plots and data tables organized by each reach type and
for the total planning areaThe box plots and data tables provide the minimum and maximum observed
values, and the 25(Q1), 50 (median), and 78 (Q3) percentile value®utliers, defined as values

which are 1.5 times outside the interquartile range, are éatitd by an asterisk on the box plots.
Examples of these statistical parameters are shown on the first box plot of this sd€tione(D3-1).
Thestatistics tables also provide the number of data cases available for each parafatameters

with a limited number of cases (N<4) will appear as a single line on the box plots.

D3.2.1Width/Depth Ratio

Thestreamchannel wilth/depth ratio is defined as the channel width at bankfull height divided by the
mean bankfull depttfRosgen, 1996)Bankfull is a concept used by hydrologists to define a regularly
occurring channeforming high flow. One of the first generally accepted definitions of bankfull was
providedby Dunne and Leopold978)

G¢KS oFylFdZAt adr3asS O2NNBalLl2yRa (2 (GKS RA&OKLI NE
effective, that is, the discharge at which moving sediment, forming or removing bars, forming or

changing bends andneanders, and generally doing work that results in the average

morphologic characteristics of channeds

The channel with/depth ratio is one of several standard measuremergedito classify stream
channels making it a useful variable for comparing diions on reaches within the sanstream type.

A mmparison of observed and expecteddéh/depth ratio is a useful indicator of channel owsidening
and aggradation, which are often linked to excegseambank erosiolr acute or chroni@rosionfrom
sources upstream of the study read@hannels that are ovewvidened often are associated with excess
sediment deposition and streambank erosion, contain shallower, warmer water, and provide fewer
deepwater habitat refugia for fish.

Themeasuredwidth/depth ratiosfor are presented irfFigureD3-1 by reach typeandsummarystatistics
are providedin TableD3-1. All surveyed cross sections are included in the statistics generaitbth
each reach type
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FigureD3-1. Boxplot ofwidth/ depth ratio by reach type
TableD3-1. Summary statistics of width/depth ratio by reach type
Reach Type | Reaches Count Minimum Q1 Median Q3 Maximum
CRO-2-U 4 17 9.1 11 135 18.5 27.5
CR2-3-U 1 4 13.6 13.8 14.4 15.9 16.3
CR4-2-U 1 5 125 135 17.1 19.6 19.8
CR4-3-U 1 4 6.4 7.7 11.9 15.3 16.4
NRO-3-U 3 11 13.8 17.3 23.7 255 31.7
NRO-4-U 3 11 11.2 20.2 27.8 43.1 96.5
NRO-5-U 2 9 20 26 31.7 42.3 46.3
NR2-3-U 1 5 19.1 20.3 23.2 325 34.6
NR4-3-U 2 9 5.9 6.7 15.6 25.6 31.6
Total 18 75 5.9 13.5 19.3 27.8 96.5

D3.2.2Entrenchment Ratio

Stream entrenchment ratio is equal to the floodprone width divided by the bankfull wiitisgen,
1996) Entrenchment ratio is used to help determine if a stream shows departare its natural

stream type.t is an indicator of streanmcision and therefore indicates how easily a stream can access
its floodplain. Streams are often incised due to detrimental land management or may be naturally
incised due to landscapsharacteristicsA stream that is overly entrenched generally is more prone to
streambank erosion due to greatenergy exerted on the bankhiringflood events Greater scouring
energy in incised channaissulisin higher sediment loads derived from eiind bankslf the stream is
not actively degrading (dowautting), the sources of human causedision may be historicah nature
and may not currently be present, although sediment loading may continue to .odoemtrenchment
ratio is an important masure of channel condition as it relates to sediment loading and habitat
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condition, due to the londasting impacts oincisionandthe large potential for sediment loading in
incised channels.

Theentrenchment ratios by reach type are presentedrigureD3-2, and summary statisticre
providedin TableD3-2. All surveyed cross sections are included in the statistics genevaitbth each
reach type
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FigureD3-2. Entrenchment atio by reach type

TableD3-2. Summary statistics of entrenchment ratio ngach type

Reach Type Reaches| Count Minimum Q1 Median Q3 Maximum
CRO0-2-U 4 17 1.3 1.4 1.8 3.2 6.5
CR2-3-U 1 4 3.9 4.1 4.7 6.2 6.7
CR4-2-U 1 5 14 1.6 6.7 8.2 8.6
CR4-3-U 1 4 1.1 1.2 1.8 3.0 3.3
NRO-3-U 3 11 1.1 1.3 1.6 2.0 3.0
NRO-4-U 3 11 1.2 1.3 1.6 1.9 4.6
NRO-5-U 2 9 1.2 1.3 3.7 4.0 4.1
NR2-3-U 1 5 15 1.6 2.1 3.3 3.3
NR4-3-U 2 9 1.3 1.4 2.1 3.2 3.9

Total 18 75 1.1 14 2.0 35 8.6

D3.2.3Riffle PebbleCount: Substrate Fines%<2mm)

Clean stream bottom substrates are essential for optimum habitat for many fish and aquatic insect
communities.The most obvious forms of degradation occur when critical habitat components such as
spawning gravel@Chapman and McLeod, 198#)d cobble surfaces are physically covered by fines,
thereby decreasing integravel oxygen and reducing or eliminating the quality and quantity bitéa

for fish, macroinvertebrates and algéé/aters, 195; Lisle, 1989 Chapman an#icLeodfound that size

of bed material is inversely related to habitat suitability for fish and macroinvertebrates and that excess
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sediment decreased both density and diversity of aquatic insects. Specific aspects ofrdedime
invertebrate relationships may be described as follows: 1) invertebrate abundance is correlated with
substrate particle size; 2) fine sediment reduces the abundance of original populations by reducing
interstitial habitat normally available in largmarticle substrate (gravel, cobbles); and 3) species type,
species richness, and diversity all change as particle size of substrate changes from large (gravel,
cobbles) to mall (sand, silt, clay)Vaters,1995)

The gercentof fine sedimentin a stream channgirovidesa measure of the siltation occurring in a river

system ands an indicator ofstream bottom habitatAlthough it is difficult to correlate percent surface

fines withsedimentt 2 RAy3 RANBOGte&s GKS /tSFy 2FGSNI ! OG I ¢¢
development of TMDlvater quality restoration plas. Percent surface fines have been used successfully

in other TMDLs in western Montana addressing sediment related to stbedtom deposits, siltation,

and aquatic life usesurface fine sediment measured in ttélmanpebble count is one indicator of

aquatic habitat condition and can indicate excessive sediment loatimg\Wolman pebble count

method provides a survey of thaarticle distribution of the entire channel width, allowing investigators

to calculate a percentage of the surface substrate (as frequency of occurrence) composed of fine

sediment.

In addition to being a direct measure of impairment to the aquatic miagertebrate community, riffle
percent surface fines can be used as an indicator of plesitpairment condition to coldater fish

since the elevated riffle surface fines are likely an indicator of elevated subsurface fines within spawning
gravels.

Thepebble count measurements for particles <2 rognreach type are presented KigureD3-3, and
summarystatisticsare providedin TableD3-3.
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FigureD3-3. Riffle pebble count (%2mm) by reach type
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TableD3-3. Summary statistics of riffle pebble cour{% <2 mm) by reach type

Reach Type Reaches Count Minimum 01 Median Q3 Maximum
CRO0-2-U 4 11 3 4 11 17 38
CR2-3-U 1 3 8 8 10 14 14
CR4-2-U 1 3 0 0 1 2 2
CR4-3-U 1 3 2 2 3 4 4
NRO-3-U 3 8 1 5 8 10 11
NRO-4-U 3 9 1 6 7 10 17
NRO-5-U 2 6 3 5 8 11 12
NR2-3-U 1 3 2 2 4 6 6
NR4-3-U 2 6 5 7 14 2 27

Total 18 52 0 4 8 11 38

D3.2.4Riffle Pebble Count: Substrate Finég€6mm)

As with surface fine sediment smaller than 2 mm diameter, an accumulation of surface fine sediment

less than 6 mm diameter ma}soindicate excess sedimentati@nd has the potential to negatively
impact the spawning success of codater fish The size distribution of substrate material in the

streambed isalsoindicative of habitat quality for salmonid spawning and incubation. Excess surface fine

substrate may have detrimental impacts on aquatic haditatementing spawning gravels, thus
redudng their accessibility, preventing flushing of toxins in egg beds, reducing oxygen and nutrient
delivery to eggs and embryos, and impairing emergaridey (Meehan, 1991)Weaver and Fraley

(1991) observed a significant inverse relationdbepiveen the percentage of material less than 6.35 mm

and the emergence success of westslope cutthroat trout and bull trout.

The pebble count measements forsediment fine{%<6 mm) by reach type are presentdaklowin

FigureD3-4 and summary statistics are providadTableD3-4.
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FigureD3-4. Riffle pebble count(%<6mm) by reach type
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TableD3-4. Summary statistics of riffle pebble count (% mm) by reach type

Reach Type Reaches Count Minimum 01 Median Q3 Maximum
CRO-2-U 4 11 6 11 18 21 60
CR2-3-U 1 3 11 11 14 17 17
CR4-2-U 1 3 2 2 2 3 3
CR4-3-U 1 3 4 4 5 10 10
NRO-3-U 3 8 3 9 13 14 15
NRO-4-U 3 9 1 8 12 14 22
NRO-5-U 2 6 6 6 9 11 12
NR2-3-U 1 3 2 2 8 8 8
NR4-3-U 2 6 10 11 27 35 39

Total 18 52 1 8 11 17 60

D3.2.5Riffle Pebble Count: D50

The D50 represents the median {5percentile) particle size of a riffle as determined by the Wolman
pebble countThis value can besed to evaluate the suitability of a riffle as spawning gravel for

salmonids Kondolf and Wolmai(1993)state that the appropriate size of spawning gravels varies based

on stream size and fisdpecies, since larger fish are capable of moving larger partiolgsneral,
appropriate sized spawning gravels should be less than approximately 40 mm for salmonids.

Results of the riffle pebble count D50 are presented below by reach tyipigimeD3-5 and summary
statistics are provided iflableD3-5.
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FigureD3-5. Riffle pebble count D5@mm) by reach type
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TableD3-5. Summary statistics of riffle pebble count DFfhm) by reach type

Reach Type | Reaches| Count Minimum Q1 Median Q3 Maximum
CRO-2-U 4 11 5 19 28 31 50
CR2-3-U 1 3 21 21 23 24 24
CR4-2-U 1 3 105 105 128 173 173
CR4-3-U 1 3 53 53 72 74 74
NRO-3-U 3 8 21 22 41 61.5 65
NRO-4-U 3 9 21 27 30 62 74
NRO-5-U 2 6 42 42.8 49.5 79.5 84
NR2-3-U 1 3 121 121 137 194 194
NR4-3-U 2 6 8 9.5 14.5 32.3 39

Total 18 52 5 22.3 36 63.5 194

D3.2.6Riffle Stability Index
The riffle stability index (RSI) is used to evaluate riffle particle mobility in an area receiving excessive
sediment input(Kappesser, 2002J he mobile fractiorn a riffle is estimated by comparing the particle
sizes in the riffle to the arithmetic mean of the largest mobile particles on an adjacent depositional bar.
Riffle particles of the size class smaller than the largest particlesd@positional bar are interpreted as
mobile, and the RSI value represents the percent of mobile particles within aRiffles that have
received excessive sediment from upstream eroding banks have a higher percent of mobile particles
than riffles inequilibrium. The following breaks are provided as general guidelines for interpreting RSI
values:

RSI Value Description

<40 High bedrock component to riffle (very stabile systemyhannel has been
scoured

40¢ 70 Stream is in dynamic equilibriugigood channel an@atershed stability

70¢ 85 Riffle is somewhat loaded with excessive sediment

> 85 Riffle is loaded with excessive sediment

Limited RSI data were collected during this field effort due to the frequehpgorly developed point
bars downstream of actively eroding bankée riffle stability index results for all reaches are provided
below inTableD3-6.

TableD3-6. Riffle stability index results for threaches

Reach ID Cell Reach Type Arithmetic Mean(cm) Riffle Stability Index
DEP 12 1 CR2-3-U 53 93
ENA 1@ 3 NR4-3-U 34 44
FTN 61 1 NRO-3-U 94 67
SWP &l 2 NRO-3-U 85 51

D3.2.7 Riffle Grid Toss: Substrate Finé% €6 mm)

The wire grid toss is a standard procedure frequently used in aquatic habitat assessment. This
measurement does not cover the entire channel width, as in the Wolman pebble count, but rather
provides a mordocusedmeasurement of surface fines in a subsaenpl the crosssection.
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Theriffle grid toss results fosedimentfines (%<6 mn) are presentedelowin FigureD3-6 and
summarystatistics are provided ifiableD3-7. The scale was adjusted on thexXplot to show greater
detail; as a result, e outlierfor CRO-2-U (100% fines) is not shown in the figure.
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FigureD3-6. Riffle grid toss(%<6 mm) by reach type

TableD3-7. Summary statistics of riffle grid toss (% <6 mm) by reach type

Reach Type Reaches Count Minimum Q1 Median Q3 Maximum
CRO0-2-U 4 11 1 4 7 10 100
CR2-3-U 1 3 5 5 5 7 7
CR4-2-U 1 3 1 1 1 2 2
CR4-3-U 1 3 1 1 1 2 2
NRO-3-U 3 8 1 2 7 10 13
NRO-4-U 3 9 0 1 3 14 22
NRO-5-U 2 6 0 1 1 2 3
NR2-3-U 1 3 0 2 3
NR4-3-U 2 6 2 3 9 17 20

Total 18 52 0 1 3 8 100

D3.2.8 Pool GridToss within Depositional Spawning Areas: Sediment Fines (% <6

mm)

Grid toss measurements in depositional spawning areas provide a measure of fine sediment
accumulation in potential spawning sitdsxcess surface fine substrate may have detrimental impacts
aquatic habitat by cementing spawning gravels, thus reducing their accessibility, preventing flushing of
toxins in egg beds, reducing oxygen and nutrient delivery to eggs and embryos, and impairing
emergence of frfMeehan, 1991)Weaver and Fralef1991)observed a significant inverse relationship
between the percetage of material less than 6.85n and the emergence success of westslope

cutthroat trout and bdi trout
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Grid toss results for sediment fines (% <6 mm) found within depositional spawning areas are provided
below inFigureD3-7 and summary statistics are providedTiableD3-8. The data presented represents
only those features sampled that weidentified as having the appropriate sized gravels to support
spawning.There wergour assessment siteClarencePEP @, LME 61, and SWP-2) where spawning
gravels were not notedas a result, these reach types were not report&l$o, the boxplot sale was

adjusted to show greater detail throughout the reach types; as a result, three outliers for reach type CR
0-2-U (100% finesare not shown in the figure.
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FigureD3-7. Pool grid toss (% <6 mm) by reach type

TableD3-8. Summary statistics of poadrid toss (% <6 mm) by reach type

Reach Type | Reaches| Count Minimum Q1 Median Q3 Maximum
CR0-2-U 4 16 1 2 5 12 100
CR2-3-U 1 10 1 2 4 6 7
NRO-3-U 3 17 2 3 5 11 27
NRO-4-U 3 9 2 3 7 20 39
NRO-5-U 2 9 0 0 1 3 5
NR4-3-U 1 4 1 2 10 29 34

Total 14 65 0 2 4 10 100

D3.29 Pool Residual Depth

Residual pool deptidefined as the difference between pool maximum depth and crest depth, is
dischargeindependent measure of pool depdndan indicator of the quality of pool habitaDeep

pools areimportant resting and hiding habitat for fish, and provide refugia during temperature extremes
and high flow periods?ool residual depth is alsm indirect measurement of sediment inputs to listed
streams.An increase in sediment loading would be expéddie cause pools to fill, thus decreasing

residual pool depth over time.
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Data arepresentedbelowin FigureD3-8 and TableD3-9. Note that the summary database contains the
average residual pool depth for each monitoring site, while this analysis utdizegbidual pool depth
measurementgor scour poolsResidual pool depths for dammed pools were not calculated.
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FigureD3-8. Residualpool depth (ft) by reach type

TableD3-9. Summary statistics of residual pool depth (ft) by reach type

Reach Type Reaches| Count Minimum Q1 Median Q3 Maximum
CRO-2-U 4 65 0.3 0.7 1.0 15 2.4
CR2-3-U 1 16 0.7 1.2 1.7 1.8 2.7
CR4-2-U 1 0.5 0.6 0.9 1.4 1.4
CR4-3-U 1 0.6 0.7 1.1 1.3 1.3
NRO-3-U 3 35 0.4 0.7 0.9 1.6 3.1
NRO-4-U 3 30 0.5 11 1.4 2.6 3.4
NRO-5-U 2 15 0.8 1.3 2.2 3.2 5.9
NR2-3-U 1 8 0.9 11 1.2 1.4 1.6
NR4-3-U 2 21 0.0 0.6 0.7 1.3 2.7

Total 18 203 0.0 0.7 1.1 1.6 5.9

D3.2.10 Pool Frequencyreach mean value)

Pool frequencys a measure of the availability pbolswithin a reachto providerearinghabitat, cover,
andrefugia for salmonidsPool frequency is related to channel complexity, availability of stable

obstacles, and sediment supply. Excessive erosion and sediment deposition can reduce pool frequency
by filling in smallepools. Pool frequency can also be affected adversely by riparian habitat degradation
resulting in a reduced supply of large woody debris or scouring from stable root masses in streambanks.
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The pool frequeniesper 1,000 ft foreach reach typare presened inbelow FigureD3-9 and summary
statistics are provided iableD3-10. As with residual pool depth, some reach types are represented by
only a single value.
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FigureD3-9. Poolfrequency (per 1000 ft) by reach type

TableD3-10. Summary statistice®f pool frequency by reach type

Reach Type Reaches| Count Minimum Q1 Median Q3 Maximum
CRO0-2-U 4 4 16 16 16.5 17 17
CR2-3-U 1 1 17 17 17
CR4-2-U 1 1 7 7 7
CR4-3-U 1 1 16 16 16
NRO-3-U 3 3 10 10 16 17 17
NRO-4-U 3 3 7 7 11 12 12
NRO-5-U 2 2 3 45 6
NR2-3-U 1 1 8 8 8
NR4-3-U 2 2 14 15.5 17

Total 18 18 3 7.75 15 17 17

D3.2.11 Large Woody Debrisrequency

Large woody debris (LWD) is a critical component of salmonid habitat, prostd&agncomplexity,
pool habitat, cover, and lonerm nutrient inputs.LWDalso constitutes a primary influence on stream
function, including sediment and organic material transport, channel form, bar formation and

stabilization, and flow dynami¢Bilby and Ward, 1989) WDfrequency can be measured and compared

to reference reaches or literature valsi¢o determinaf more or less LWD is present than would be
expected undereferenceconditions.Toolittle or too muchLWD may indicate riparian habitat

impairment or upstream influences on habitat quality.
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Target values for LWD span a broad range hfes even for streams of similar siZzeguideline value of
approximately 150 pieces of LWD per mile, or approximately 28 pieces of LWD peeéQ0€presents
an average of target values from oth&udies Results for LWD should be interpreted withuan, as
the guideline value for this parameter is tied to a high degree of variability dlamtbuse, vegetative
community andsoils, among other factors.

The LWDrequencies for each reach type gueovidedbelowin FigureD3-10 andsummary statistis are
provided inTableD3-11.
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FigureD3-10. LWD fequency (per 1000ft) by reach type
TableD3-11. Summary statistics of LWD frequency by reach type
Reach Type Reaches| Count Minimum Q1 Median Q3 Maximum
CRO-2-U 4 4 48 54.8 97.5 144.8 153
CR2-3-U 1 1 101 101 101
CR4-2-U 1 1 34 34 34
CR4-3-U 1 1 63 63 63
NRO-3-U 3 3 25 25 38 43 43
NRO-4-U 3 3 19 19 19 74 74
NRO-5-U 2 2 17 18.5 20
NR2-3-U 1 1 31 31 31
NR4-3-U 2 2 88 110.5 133
Total 18 18 17 23.8 45,5 91.3 153

D3.2.12 Greenline InventoryPercent Understory Shrub Cover

Riparian shrub cover is an important factor on streambank staldRigynoval of riparian shrub cover can

dramatically increase streambank erosion and increase channel width/depth r&tiosbs sthilize

streambanks by holding soil and armoring lower banks with their roots, and reduce scouring energy of
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water by slowing flows with their branches. Good riparian shrub cover is also important for fish habitat.
Riparian shrubs provide shade which redso&ar inputs and help maintain cooler water temperatures.

The dense network of fibrous roots of riparian shrubs allows streambanks to remain intact while water
scours the lowest portion of streambanks, creating important fish habitat in the form of ongiig

banks and lateral scour pools. Overhanging branches of riparian shrubs provide important cover for
aqguatic species. In addition, riparian shrubs provide critical inputs of food for fish and their feed species.
Terrestrial insects falling from riparishrubs provide one main food source for fish. Organic inputs from
shrubs, such as leaves and small twigs, provide food for aquatic macroinvertebrates, which are an
important food source for fish.

The Greenline understory shrub cover percentages bytrégme are presented iRigureD 3-11. The
summary data are also presentedliableD3-12.
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FigureD3-11. Greenlineunderstory shrub cover (%)by reach type

TableD3-12. Summary statistics of understory shrub cover (%) by reach type

Reach Type Reaches| Count Minimum Q1 Median Q3 Maximum
CRO-2-U 4 20 13 16 43 63 88
CR2-3-U 1 5 23 27 30 44 45
CR4-2-U 1 5 50 74 98 99 100
CR4-3-U 1 5 30 38 55 69 80
NRO-3-U 3 15 33 63 88 93 100
NRO-4-U 3 15 0 28 38 75 100
NRO-5-U 2 10 15 26 49 79 85
NR2-3-U 1 5 18 36 60 63 63
NR4-3-U 2 10 30 59 70 91 98

Total 18 90 0 33 57 81 100
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D3.2.13 Greenline InventoryPercent Bare/Disturbed Ground

Percent bare ground is an important indicator of erosion potential, as well as an indicator of land
managemeninfluences on riparian habitaBare ground was noted in the Greenline inventory in cases
where recent ground disturbance was observed, leaving bare soil expdasziground is often caused
by trampling from livestock or wildlife, fallen trees, recent kdailure, new sediment deposits from
overland or overbank flow, or severe disturbance in the riparian area, such as past minirg, road
building, or fire Ground cover on streambanks is important to prevent sediment recruitment to stream
channelsSedimentcan wash in from unprotected areas due to snowmelt, storm runoff, or flooding.
Bare areas are also much more susceptible to erosion from hoof dleat.stream reaches have a

small amount of naturallpccurring bare groundAs conditions are highly varih this measurement is
most useful when compared to reference values from best available conditions within the study area or
literature values.

Results of the Greenline survey for percent bare/disturbed ground are provided by reach type below.
Due to thelarge number of zero values, a box plot was not completed for the greenline bare ground
percentage variablelThe tabular data are presented TrableD3-13.

TableD3-13. Summary statistics of bare/disturbed ground (%) by reach type

Reach Type Reaches| Count Minimum Q1 Median Q3 Maximum
CRO0-2-U 4 20 0 0 0 0 10
CR2-3-U 1 5 0 0 0 0 0
CR4-2-U 1 5 0 0 0 0 0
CR4-3-U 1 5 0 3 10 15 20
NRO-3-U 3 15 0 0 0 0 5
NRO-4-U 3 15 0 0 0 0 18
NRO-5-U 2 10 0 0 0 2 4
NR2-3-U 1 5 0 0 0 0 0
NR4-3-U 2 10 0 0 0 0 0

Total 18 90 0 0 0 0 20

D3.3 ASSESSMENREACHHELDDESCRIPTIONS

The following sections provide brief descriptiafeachsampledreach.Descriptions are provided for
human impacts, stream channel conditioasdriparian vegetatiorconditions Streanbank erosion
conditions are provided with sediment loading resultSectionD 4.6. Assessment reaches are
organized byvaterbodyand reach location starting at the downstream end and moving upstream.

D3.3.1Clarence Creek

Note: One site orClarence Creek was assessed instead of Grave Creek +kach 2

Description of Human Impacts and Severity

This reach hasmapparent human impastl Y R A &

R S dey NibéaeadR.
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Description of Stream Channel Conditions

Stream channel is Rosgg/pe B3/C3b within the sampleach.Stream hasdrge particle size, minimal
spawning graveland afairly steep gradeSome algaexiston rocks Pools areshallow andnfrequent.
Stream ignostly step/riffle.

Description ofRiparian Vegetation Conditias
Riparian vegetation is very dengidth lots of woody species antletter vegetation typesncluding
alder, snowberry, and moss.

D3.3.2Deep Creek

D3.32.1DEP 12
Description of Human Impacts and Severity
Reach is between road and Plum Creek mill ireatine, but has no apparent human impacts.

Description of Stream Channel Conditions

Reach is a Rosgen C4 channel type consisting of a meandering channel through flat valley with minimal
riffle development and long runfReach contained many lateral scqaols and wood pools, and many
wood and debris jam®Beaver activity is evident downstream of reach and evidence of historical beaver
activity is evident within the sampled readBank material includes a cobble/gravel deposited over a

layer of finesChannel has small particle size, with higher fines in pools, and point bars near riffles.

Description of Riparian Vegetation Conditions
Reach has good grass cover (reed canary) with alder, chokecherry, sedges, raspberries, and minimal
overstory.

D3.32.2DH° 92

Description of Human Impacts and Severity

This each parallels Deep Creek RoAdarge(50-100'tall) eroding banksin cells 2, 3and 4 Rockbarbs
wereinstalled in places to deflect flow, causing erosioroppositebank, as well ascourerosionon
large bankRock damsvere put in to stop stream movement (see note below).

Description of Stream Channel Conditions

Stream channaiheasurements resembl@osgen types4b, Cib, B3, andE3bin various cells of the
sample reacldepending on entrenchment, width/depth ratio, and sediment sizet stream idikely a B
channeltype that isin disequilibrium Stream shows evidence of downcutting, undercutting, and lateral
movement due excessive sediment input and human alteratfeachis steep with almost dl

riffle/run, boulder structure Reach has imimal poolsand no spawning habitat noted due karge
cobblesubstrate.Channel braids in cellsa®d 4, ancentire side channel (approximately TGF$runs
approximately 10€00'left of left bank and runs past end of readlarge debris jamisave caised
deposition and braidinglhe bwest cell andthe areaupstream of cell mppearto be returningto

reference condition.

Description of Riparian Vegetation Conditions
Reach hagoodvegetationconditions,with alder, birch, snowberry,conifers, mossy duff layeand lots
of downed woodAll vegetatiorappeas natural.
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D3.32.3DEP7-1

Description of Human Impacts and Severity

Reach has a bridge at upper end of redagged @ar-cutsexistnearby, butthere isno evidence of
impacton stream

Description of Stream Channel Conditions

Reach is aascading stepool systemwith steep gradient, lots of woody debris, arud)ljamsthat form
dams.Substrate is predominantlaige cdble. Several small troutvere observed during sampling.
Reach is aapd example of reference reach for high elevation tributaries.

Description of Riparian Vegetation Conditions
Riparian vegetation is in great condition, and includes dense canifestory andots ofcedar,alder,
raspbery and moss.

D3.3.3 Edna Creek

D3.33.1ENA 111
Description of Human Impacts and Severity
Site is leavily impacted by agriculture, and surroundilaand is actively mowed for hay.

Description of Stream Chanh€onditions
Stream has high amount of finesth few stretches of graveSeveral fish were observéa the stream.
dte has sveral multichannel sections with heavily vegetated islands.

Description of Riparian Vegetation Conditions
Site has &ry extensivaeed canary tass covering the baskand riparian corridor, anddquent clumps
of willow that cover the entire channel (ZD feet in length).

D3.33.2ENA 12
Description of Human Impacts and Severity
No human impacts were presenttinis reach.

Description of Stream Channel Conditions

Stream channel is a B4c/C4 type channel that also resembles an F4 channel type in areas due to
entrenchment.Reach shows nsigrs of human impagctalthoughsome historic beaveactivity is
present andsomeareas appear overwidene@hannel hasmediumsized gravesubstrate.

Description of Riparian Vegetation Conditions
Riparian vegetatiowas in good condition, withll vegetation buffers greater than 200 feet.

D3.33.3ENA 8L

Description of Humanrhpacts and Severity

Site has o visible evidencef human impacts althougioad runsadjacent toright bank (56100 feet
distance).The riparian corridohasnot been recentlyjogged.

Description of Stream Channel Conditions
Reach istep-pool systemwith occasionatascades over rocks or logs andenpool development.
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Description of Riparian Vegetation Conditions
Alders formed alense corridor that was difficult to pass througbverstory is dense withoaifers and
cedar.

D3.33.4ENA 72
Descripton of Human Impacts and Severity
Site has o apparent human impacts, and is in old growth forest with many large larch and.cedar

Description of Stream Channel Conditions
Reach is stepool system with lot®f woody debrisLower end of reachontainsa massive log jam and
deadfall which ismpossible to walk through.

Description of Riparian Vegetation Conditions
Site has excellent riparian vegetation including cedar, alder, anifiecs.

D3.34 Fortine Creek

D3.34.1FTN 1583

Description of Humanmpacts and Severity

Reach has ailroadbridge at upper end of reach, and automoHiedge at lower end of reach.
Evidence of historic riparian graziagists but a fence lines the left bank along entire reach.

Description of Stream Chann€londitions
Site has mderate pool developmentand channel seems to be slightly overwidened (possibly from
historic grazing)Approximately50 spawning salmowere observed during sampling

Description of Riparian Vegetation Conditions
Site has god riparian buffer on right bank.eft bank bufferis less extensive and fiagriculture fields
within 100200 feet of streamSomeknapweed andeed @narygrassexists with ottonwood overstory.

D3.34.2FTN 18

Description of Human Impacts and Severity

Raiload tracksexistalong right bank for entire reacithannel wasikely channelized in the past.
Approximately 100 feet of log ripragxistsat upper end of reach.

Description of Stream Channel Conditions
Site has por pool developmentSome spawning salmowere present along the reach.

Description of Riparian Vegetation Conditions
Site hasdir to good vegetation along left bank, and fair bruskieroon right bankVegetation includes
cottonwood overstory, not mucknapweed, aneccasionateed canary Bss.

D3.34.3FTN 131

Description of Human Impacts and Severity

Reach hasailroad encroachment at logr end of reachThereappears to have been some effort to
restore banks.
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Description of Stream Channel Conditions

Stream channel is primarily Rosggpe B4c, but resembles an F4 channel in areas of entrenchment.
Multiple compound poolgxist, with infrequent small rifflesChannel is dwncut toward upper end of
reach and abovéop of reach

Description of Riparian Vegetation Conditions
Riparian vegettion is mature and good condition withder, snowberry,and reedcanarygrass

D3.34.4FTN 129

Description of Human Impacts and Severity

Reach has mimal human impactsArea was loggedl5 years ago (owner mentioned) and they didn't
log close to thestream.There isa 20-50 feet riparian buffer.

Description of Stream Channel Conditions

Reach has two beaver dams that divéotv into side channelChannelvith the most watemwas
sampled Reach has minimal pool development, and rocks areyslimd covered with brown algaeSite
may be receiving nutrient inpdtom livestockupstream

Description of Riparian Vegetation Conditions
Riparianvegetationconditions are okay, but not greddite consists of ostly a conifer overstory with
brush and grasssame use is evident and the landowner is doing some cleanup on the floodplain.

D3.34.5FTN 127

Description of Human Impacts and Severity

Reach has severe grazing impacts with heévdysed vegetation An attempt to fence out cows
appears to be usucessful.Upper end of reach has hahst restoration andree planting.

Description of Stream Channel Conditions

Stream channel is Rosgen type B4c¢/C4 in the upper reach and type B3c in the lower reach where larger
substrate was encounterehannel is sevely overwidened in several placelsarge substrate is

cemented in fine sediment or films of alg&&annelis also downcutting in areas

Description of Riparian Vegetation Conditions
Riparian vegetation is in poor quality due to grazibigrubs anavoody species have been browsed.
Alder,grassesandsome sedggexist in areas with no grazing

D3.34.6 FTN 12
Description of Human Impacts and Severity
Reach has evidence oftoric logging along both bankBrees were cut down at the bank edge.

Description of Stream Channel Conditions
Stream reach iolW gradientwith average pool development.here were somenuddyareaswithin the
sample reachand a fine film of sediment coated the streambed material.

Description of Riparian Vegetatio@onditions
Site has @erage riparian conditiong.he vegetation is noterydense on the old floodplairthe forest is
conifer dominated with occasionalder andreed canary gss.
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D3.34.7FTN 93

Description of Human Impacts and Severity

Reach hasmne evidence bhistoric riparian loggingseveral invasive weeds were noted, including
spotted knapweed and tansy, although most vegetation appeatsral.

Description of Stream Channel Conditions

Reach is a Rosgen B4c/C4 channel tRRgach islew and meanderingwith flat long pools and short
sporadic rifflesReach appearmsverwidened irplaces Some woody debriand log jams. Pools have
minimal or nospawning graveland substrate has a coating of fine sediment on fDipere is gidence
of beaveractivity, but no damr lodgeswere encountered.

Description of Riparian Vegetation Conditions
Riparian vegetation is in fairly good condition, with readarygrass,alder, chokecherryand
snowberry. Overstoryis minimal at topof reach butmore commortoward reachbottom.

D3.34.8FTN 72

Description of Human Impacts and Severity

Site has rimimal human impacwith no evidence of logging expefor two big old growth logs that may
have come from past logging upstreaRuailroad seems far enough awagrfr the measured reach to
have no impact on stream.

Description of Stream Channel Conditions
Stream channel has minimal pool development, and not a lot of deaBfatksdid not have much
algae.

Description of Riparian Vegetation Conditions
Reach has good riparian vegetation with conifer oversteoyealders, and fewoxious weeds.

D3.34.9FTN 61
Description of Human Impacts and Severity
Reachischannelized athe top and bottom by railroadsome historicloggingactivity is present

Description of Stream Channel Conditions

Reach is B3c/B4c channel type which resembles a F3 channel type is areas due to entreribitment.
gravel and cobble substrate exisBottom of reacthassome beaveactivityin the railroad section,

while middle of reach looked more natural with larg®bblesubstrate.Top of reach is again channelized
by railroad Beaver damexistat top of reach with deep pools andree good spawning gravel.

Description of Riparian Vegetation Conditions
River lefthad riprap &atop and bottom of reactadjacent to railroadTop of reactwas historicallyjogged
near streamMiddle of reach looked good witllder and matureconifers
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D3.34.10FTN 43

Description of Human Impacts and Severity

Severe grazing impactgere notedthroughoutthe upper four cellof this reach Cattle crossingsxist
everywhere, especialijhtough riffles and pool tail&iparian areasre trampled,with lots of fine
sediment in stream

Description of Stream Channel Conditions

Stream channel isRosgen C4 channel tygeeach is slow, flat and meanderitngougha meadow,
with minimal riffle development, long scour pooésd minimal woodydebris An dd beaver danexists
at station 835.

Description of Riparian Vegetation Conditions
Reach haots of grass cover with sedgesder andwillow, although émost no overstory.

D3.34.11FTN 41

Description of Human Impacts and Severity

Site is within old growth forest and has apparenthumanimpacts (right and left bank) other than
marrmade log casades within stream channel.

Description of Stream Channel Conditions
Reach contain®ts of wood debris (log jams) and three mamade log cascade€hannel hasts o
step pools from logs, andgs totally crossing strearSomefishwere observed

Description of Riparian Vegetation Conditions
Stream reach has good riparian corridor in old growth forBanks havelder,andno noxious weeds
were observed

D3.35LimeCreek

D3.35.1LME 61

Description of Human Impacts and Severity

Minimal humanmpactswere observedalthough there isvidence of historic loggiret the upper end
of reach.Road culvermay be influencing some bank erosion near tAp.dd log bridgeexistsin cell 3.

Description of Stream Channel Conditions

Streamchannelmeasurenents suggest reach is a Rosgen type E4b channehwith entrerchment
ratio and low width/depth ratio, but strearappearso be a Btype channel that is incised in aredsits
of natural fnes exist andtream haschalky appearance from erodeidhestone Largeparticlesare
cemented together anavill break with hand pressuré&lo spawning gravelsxist.Field measuredlope
isapproximately 4%d.ots of wood debrisexistsin channelwith minimalpoolsandlong riffles.

Description of Riparian &getation Conditions
Vegetation is in&ry goodconditionwith thick canopyand understoryincluding dder, snowberry,
dogwood, young and oldoniferoustrees, and few dd stumps. Banks have shallow rooting depth.
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D3.3.6 Sinclair Creek

D3.36.1 SNC 168

Description of Human Impacts and Severity

Stream eachis encroached by roads on both sidesdlikely receivessedimentinput from downstream
culvert(backup)or from upstream land use®ebris (tires, metal, coolerand garbaggexists
throughout reach Reach located in Town of Eureka.

Description of Stream Channel Conditions

Stream reach is a Rosgen type B4c channel in riffle areas, and B5c throughout much of the reach due to
high percent of fine materiallhe stream has few smaiffles, and is ovewidened and miti-channel in
areas.Someevidence of backwategxists, possibly from backup from the downstream culM@gach
containslots of woodand has long shallow pools with high fin€gverableeper poolsxistnear upper
end.Channel looks to baggrading.

Description of Riparian Vegetation Conditions
Riparian vegetation primarily includes reed canagsg,cottonwoods,chokecherry, and alder.
Vegetation is in relatively good conditionnsidering human impacts.

D3.36.2SNC &

Description ofHuman Impacts and Severity

Bridgesexistat upstream and downstream esdf reach, withlgrazing on both sidesf stream.Recent
riparian fencing and restoratiowasdone on section upstream of reachome @idence of grazingxists
upstream but not sevee.

Description of Stream Channel Conditions

Stream reach is B4c/C4Rosgen type channddut resembles a F4 type channel in areas due to
entrenchment.Overall, reacthas good morphological structure withts of woodydebris andgoodfish
habitat, but minimal spawning gravel®©nedead bull troutd | LILINE E dbservédbover éndof
reach isncised.

Description of Riparian Vegetation Conditions
Riparian vegetation includes old stands ofem andhawthorn. Vegetation has been impacted by
grazing butappearsto be recovering.

D3.36.3SNC 8
Description of Human Impacts and Severity
Site has o sigrs of human impactand is avery remote stream in tight valley.

Description of Stream Channel Conditions

Reach consists of cascading step pool syskeach is steep with lots of large woody debris kmge
boulders.There is gidence of large flood that has movediremely large material (> 3ft boulders) well
out in floodplain Site may serve agference reach for high mountain tributary.

Descriptionof Riparian Vegetation Conditions
Site has minimal grasses and understory with large old growth overstory consisting of conifer and cedar.
Thick brest duffexistsin most areas.
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D3.3.7 Swamp Creek

D3.3.7.1 SWP Al

Description of Human Impacts anBleverity

Reach contains very little human influen&each has beetiearcut at lower endput hasgood buffer
from streamsA stream gauging device was presatstation600 in cell 4.

Description of Stream Channel Conditions

The streanreach is &Rosgen type B3/C3b channel within the sample re&tteam is a stepool
system near top half of reactuith large substrate andiv quality poolsAmount of woody debris
appeasto be low, but natural to this system.

Description of Riparian Vegetationddditions
Riparian vegetation is in good conditiaith largecottonwoods,pine, and apen.Banks have some
willow, alder, andeed grass.

D3.3.7.2SWP &l

Description of Human Impacts and Severity

Stream reach has previously been loggedparianareas. Grazing impacts are minddome grade
control structureand geotextile fabriexistsin channe] possibly from past restoration worl. rew pipe
archbridge existat upstreamroad crossing, which isausing channel widening and erosion
downstream.

Description of Stream Channel Conditions

This reach ia Rosgetype B4channelin the upper cells, and a type F4b in the lower cells due to
entrenchment The stream contains largmbblesubstrate At time of sampling, stream contained very
low flowrelative to thechannel sizeandflow becomes disconnecteid places.Some algaesxistin
stagnant areasChannel contains frequerailge woodydebris

Description of Riparian Vegetation Conditions
Stream contains willow, snowberry, antfler along banksA few sedgesvere also presentSome weeds
species were observatkar bridgeat top of reach, possibly due to recent disturbance

D3.3.7.3SWP 3L

Description of Human Impacts and Severity

Site has god riparian corridor (not logged) fémwer partof reach,but corridorwas narrow at upper
enddue to historic logging near the creek.

Description of Stream Channel Conditions

Jte is a step pool system with lotd woody debrisand big trees across the streaiMany sections up to
75-100' were totallycovered with down treesVery little waterwasin the creekat time of samplingbut
there were some trapped fish iseveralpools.

Description of Riparian Vegetation Conditions
Site has abundant vegetation with conifer and cedar overstdngerstoryhas bts ofalder and small
conifers.Upper endof reachsees more impact from historic logging than lovea.
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D3.3.8 Therriault Creek

D3.38.1 THR 141 (Extending onto THR 13

Description of Human Impacts and Severity

Culvert below bottom of reachppears undersized and failing and ausing deposition upstreansome
signs of historic grazirexist but new fencinghas been installed along riparian are&&:eam has some
evidenceof historicriparian loggingSome residential impacts exist, including cleaanaund
residence.

Description of Stream Channel Conditions

Stream reach is a Rosgen type C4 channel in the upper portion, and resembles an E4 type channel in the
lower cells due to low width/depth ratidReach hahg reaches of compound rifflesnd long distances
between poolsSome ediment aggradatiomccurs above culvertWoody debris is plentiful, and is

forming plunge poolbetween compound riffles.

Description of Riparian Vegetation Conditions
Stream contains mimal understory on lower reach likely due to historic graziider bunchesre
present,but no willows. There is evidence ofistoric logging in ripariaareasin upper part of reach.

D3.38.2THR %

Description of Human Impacts ar8everity

Reach contains historic riparian loggiSgmeactive logginds occurringon upperbench, but not
significant.Lots of unnatural wood (planed and millesRists in streamStream haswo side channels
within reach

Description of Stream Chann€londitions

Stream reachiesembles an E4 type channel with low width/depth ratio and gravel substrate, but is also
slightly entrenched in areas resembling a B4c type chaiRezlch hafairly steepslope poor spawning
habitat, andmarginal pool habitat.

Description of Riparian Vegetation Conditions
Vegetation is igoodcondition with dense understoryninimal coniferousverstory, and good grass
coverin riparianareas.Reach contains evidence of past riparian logging.

D3.39 Tobacco River

D3.39.1 TOB2-6

Description of Human Impacts and Severity

Stream reach haairal residential encroachmenandseverely eroding bardwith poor restoration
work and flood controlRailroad gradés onriver leftand upper end of reach.

Description of Stream Chann€londitions

Stream channel is Rosgen type C4 in the lower cells, and type F4 in the upper cells due to entrenchment.
Stream @pears to be aggradirgnd isoverwidened irplaces Reach has multiple transverse bars with

high bedload that appeaitt® be from eoding banks.

Description of Riparian Vegetation Conditions
Reach has fair riparian vegetation witliler, dogwood,and chokecherryWegetation has beemipacted
in someareasfrom rural residents.
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D3.39.1TOB 23

Description of Human Impacts and Severit

Site is vergonfined by bridge at downstream endith urban impacts to the north and railroad and
lumberyard to south A walking trailexists along river ifower halfof reach.Reach experiences high
human impact withirdowntown EurekaUpper part d reachis more natural.Lots of riprapexists along
reachto stop eroding banks.

Description of Stream Channel Conditions
Reach isanfined at lower part between railroad and towbit generallyhasgood riffles, poor habitat,
fair amount of woody debrisandgood point bar developmensSignificant active spawning noted.

Description of Riparian Vegetation Conditions
Vegetation has lots of urban impacts including a limited oversiéegetation appears to be less
disturbedtoward top of reach Grassesrein good condition with some alder andttonwoods.

D3.39.2TOB 13

Description of Human Impacts and Severity

The aly evidence of agriculture is at upper eofireach(grazing)There is a good riparian buffer along
most of stream on both sideRuralresidenceexistson east side at good distance.

Description of Stream Channel Conditions
Site has good riffle/pool developmentery abundant spawning activityaif amount of wood debris
and good point bar developmentherriaultCreek enters at statio810.

Description of Riparian Vegetation Conditions

Jte has significant weed impactr&pweed reed @anarygrass) at upper endverstory is rastly
cottonwood with snowberty, chokechery, andalder understorySite has god overall riparian buffer
alongreachwhichminimizes impact from agriculture.

D3.39.3TOB 1

Description of Human Impacts and Severity

Stream reach is influenced by rural residential impact soe minorhistoric grazingSome estoration
workwas performedon an eroding bank icell 3.

Description of Stream Channel Conditions

Stream reach is a Rosgen type C4 chaitmglresembles a F4 channel type in cell 2 due to
entrenchment.Stream reach isipt below confluence of Fortine and Grave Cregk] hashigh energy,
large substrat, moderate erosiorand aminimal number of pools and spawning gravels.

Description of Riparian Vegetation Conditions
Reach appear® be historically grazed, big recoveringRiparian vegetation includes cottonwoods,
conifers, wild ose,horsetail, anl some sedges
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D3.4 SAMPLINGPARAMETERUMMARIES BIWNDIVIDUAIREACH

The following section providaetescriptions and basic statisticsstfeam channeand riparian zone
parametersmeasured in each of thE8 reacheswhere a full habitat assessment was completed.

D3.4.1Width/Depth Ratio

Width depth ratio datdor each site are displayed FigureD3-12 and TableD3-14. The high w/d ratio
noted at FTN 1Z likely stems from significant grazing impaatel riparian vgetation clearingat the
site, which has led to overwideniraf the channel.
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FigureD3-13. Width/ depth ratio by reach

TableD3-14. Summarystatisticsof width/ depth ratio by reach

Reach ID Count Minimum Q1 Median Q3 Maximum
Clarence 5 125 135 17.1 19.6 19.8
DEP 12 4 13.6 13.8 14.4 15.9 16.3
DEP @ 4 6.4 7.7 11.9 15.3 16.4
ENA 1@ 5 15.6 15.7 215 30.7 31.6
FTN 127 4 33.2 35.7 51.5 87.4 96.5
FTN 131 4 17.3 18.7 25.3 29.8 30.5
FTN 43 3 13.8 13.8 17.3 31.7 317
FTN 61 3 14.2 14.2 24.0 25.2 25.2
FTN 93 3 11.2 11.2 20.2 23.2 23.2
LME 21 4 5.9 6.0 6.7 7.7 8.0
SNC 168 3 16.2 16.2 17.7 19.3 19.3
SNC & 5 11.0 12.3 20.3 26.3 27.5
SWP &L 5 20.4 214 23.7 27.0 28.5
SWP a1 5 19.1 20.3 23.2 32.5 34.6
THR 141 5 9.1 10.2 12.8 13.5 13.5

9/16/11 FINAL D-42




Tobacco Planning Area Sediment TMDLs and Framework Water Quality ImprovemenApemdix D

TableD3-14. Summarystatisticsof width/ depth ratio by reach

Reach ID Count Minimum Q1 Median Q3 Maximum
THR % 4 9.2 9.5 10.6 115 11.6
TOB 11 5 20.0 25.0 31.1 34.9 38.1
TOB 26 4 22.0 26.8 42.3 45.6 46.3
Total 75 5.9 135 19.3 27.8 96.5

D3.4.2Entrenchment Ratio

Entrenchment ratio dta for each site are displayedkigureD3-13 and TableD3-15. The Clarence

Creek reach shows wide variability most likely duthtostreamdown-cutting to reach its confluence

with Grave CreekTHR 141 is also a transitional reach moving from forested valley into pasture ground,
and an undersized culvert near tdewnstream end may be impacting the reach.
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FigureD3-13. Entrenchmentratio by reach

TableD3-15. Summarystatisticsof entrenchment ratio by reach
Reach ID Count Minimum Q1 Median Q3 Maximum
Clarence 5 1.4 1.6 6.7 8.2 8.6
DEP 12 4 3.9 4.1 4.7 6.2 6.7
DEP @ 4 1.1 1.2 1.8 3.1 3.3
ENA 1€ 5 1.3 1.3 1.5 2.5 2.9
FTN 127 4 14 1.4 1.7 35 4.0
FTN 131 4 1.2 1.2 1.5 1.8 1.8
FTN 43 3 2.0 2.0 3.0 3.0 3.0
FTN 61 3 1.1 1.1 1.5 1.6 1.6
FTN 93 3 1.3 1.3 1.8 4.6 4.6
LME 21 4 2.1 2.2 2.9 3.8 3.9
SNC 168 3 1.3 1.3 1.4 1.7 1.7
SNC & 5 1.3 1.3 1.6 35 4.3
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TableD3-15. Summarystatisticsof entrenchment ratio by reach

Reach ID Count Minimum Q1 Median Q3 Maximum
SWP &l 5 1.2 1.3 1.6 1.9 2.0
SWP a 5 15 1.6 2.1 3.3 3.3
THR 14 5 1.6 2.0 2.9 5.0 6.5
THR % 4 14 15 2.1 3.5 3.8
TOB 1 5 1.2 25 4.0 4.1 4.1
TOB 26 4 1.2 1.3 1.8 3.4 3.8
Total 75 1.1 1.4 2.0 3.5 8.6

D3.4.3Riffle Pebble Count: Substrate Fines (% <2 mm)

Substrate fines less thann2m in riffle pebble count data for each site are displayeBigureD3-14 and
TableD3-16. Two sites, LME-6 and SNC 18, exhibited higlpercentages of fine materialsime Creek
contains fine sediment that appears to be naturally occurring from limestone deposits in theSh€a.
10-3 exhibited significant urban and transportation impacts, including a culvert that appeared to be
causing gjnificant deposition of fines upgradient.
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FigureD3-14. Riffle pebble count (%<2 mm) by reach

TableD3-16. Summarystatisticsof riffle pebble count (% <2 mm)y reach

Reach ID Count Minimum Q1 Median Q3 Maximum
Clarence 3 0 0 1 2 2
DEP 12 3 8 8 10 14 14
DEP @ 3 2 2 3 4 4
ENA 1@ 3 5 5 8 13 13
FTN 127 3 1 1 10 17 17
FTN 131 3 7 7 8 9 9
FTN 43 3 6 6 8 11 11
FTN 61 2 1 4.5 8
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TableD3-16. Summarystatisticsof riffle pebble count (% <2 mn)y reach

Reach ID Count Minimum Q1 Median Q3 Maximum
FTN 93 3 5 5 7 7 7
LME 61 3 15 15 22 27 27
SNC 168 2 17 27.5 38
SNC & 3 3 3 9 16 16
SWP &L 3 4 4 7 11 11
SWP al 3 2 2 4 6 6
THR 14 3 3 3 11 19 19
THR % 3 4 4 9 12 12
TOB 1 3 5 5 10 12 12
TOB 26 3 3 3 6 9 9
Total 52 0 4 8 11 38

D3.4.4Riffle Pebble Count: Substrate Fines (% <6mm)

Substrate fines less than 6 mm in riffle pebble count data for each site are displdygdiiaeD3-15 and
TableD3-17. Similar to the less than 2 mm data, LME 6nd SNC 18 exhibited elevated percentages
of fines less than 6 mm due to impacts listedyiously.
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FigureD3-15. Riffle pebble count (%<6 mm) by reach

TableD3-17. Summarystatisticsof riffle pebble count (% <6 mm)y reach

Reach ID Count Minimum Q1 Median Q3 Maximum
Clarence 3 2 2 2 3 3
DEP 12 3 11 11 14 17 17
DEP @ 3 4 4 5 10 10
ENA 1e2 3 10 10 11 20 20
FTN 127 3 1 1 15 22 22
FTN 131 3 12 12 12 13 13
FTN 43 3 12 12 13 14 14
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TableD3-17. Summarystatisticsof riffle pebble count (% <6 mm)y reach

Reach ID Count Minimum Q1 Median Q3 Maximum
FTN 61 2 3 9 15
FTN 93 3 6 6 9 9 9
LME 61 3 33 33 33 39 39
SNC 168 2 21 40.5 60
SNC & 3 6 6 11 18 18
SWP &L 3 8 8 11 14 14
SWP al 3 2 2 8 8 8
THR 14 3 9 9 14 22 22
THR % 3 17 17 19 21 21
TOB 11 3 6 6 11 12 12
TOB 26 3 6 6 8 9 9
Total 52 1 8 11 16.5 60

D3.4.5Riffle Pebble Count: D50mm)

The D50mm) of riffle pebble counts for each site are displayedrigureD3-16 and TableD3-18. Similar
to the less than 2 mm data, LMELGnd SNC 18 exhibited elevated percentages of fines less than 6
mm due to impacts listed previously.
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FigureD3-16. Riffle pebble count D5@mm) by reach

TableD3-18. Summary statistics ofiffle pebble count D50 (mm) by reach

Reach ID Count Minimum Q1 Median Q3 Maximum
Clarence 3 105 105 128 173 173
DEP 12 3 21 21 23 24 24
DEP @ 3 53 53 72 74 74
ENA 1e2 3 16 16 30 39 39
FTN 127 3 21 21 30 74 74
FTN 131 3 26 26 28 29 29
FTN 43 3 21 21 22 37 37
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TableD3-18. Summary statistics ofiffle pebble count D50 (mm) by reach

Reach ID Count Minimum Q1 Median Q3 Maximum
FTN 61 2 22 44 65
FTN 93 3 57 57 60 64 64
LME 61 3 8 8 10 13 13
SNC 163 2 5 17 28
SNC & 3 20 20 29 35 35
SWP &1 3 45 45 60 62 62
SWP al 3 121 121 137 194 194
THR 14 3 18 18 30 31 31
THR % 3 19 19 26 50 50
TOB 11 3 55 55 78 84 84
TOB 26 3 42 42 43 44 44
Total 52 5 22 36 64 194

D3.4.6Riffle Grid Toss: Substrate Fines (% < 6mm)
Substrate fines less than 6 mm in riffle grid toss data for each site are displayigadiiaD3-17 and
TableD3-19. SNC 1B displayed elevated fines in riffles due to urban and transportation imp&adtsl
12-7 data were slightly elevated likely due to grazing impacts in this rd&tR.% data were also
slightly elevated, which may have been due to rural resideimtiphcts
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FigureD3-17. Riffle grid toss(%<6mm) by reach

TableD3-19. Summarystatistics of riffle grid bss(%< 6 mn) by reach

Reach ID Count Minimum Q1 Median Q3 Maximum

Clarence 3 1 1 1 2 2

DEP 12 3 5 5 5 7 7

DEP @ 3 1 1 1 2 2

ENA 1@ 3 2 2 3 3 3
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TableD3-19. Summarystatistics of riffle grid bss(%< 6 mn) by reach

Reach ID Count Minimum Q1 Median Q3 Maximum
FTN 127 3 1 1 15 22 22
FTN 131 3 3 3 6 12 12
FTN 43 3 1 1 7 7 7
FTN 61 2 10 115 13
FTN R 3 0 0 0 3 3
LME 61 3 14 14 16 20 20
SNC 168 2 7 * 53.5 * 100
SNC & 3 1 1 3 4 4
SWP &l 3 1 1 4 10 10
SWP a 3 0 15 3
THR 14 3 4 4 7 10 10
THR % 3 7 7 8 25 25
TOB 11 3 1 1 1 3 3
TOB 26 3 0 0 1 2 2
Total 52 0 1 3 8 100

D3.4.7Pool Grid Toswithin Depositional Spawing Areas: Substrate Fines (% <

6mm)

Substrate fines less than 6 mm in pools exhibiting depositional spawning gravels for each site are
displayed irFigureD3-18 and TableD3-20. Some sites did not exhibit any suitable spawning gravels
(Clarence, DERA LME €L, SWP 4), and as a result amot included in this analysiSNC 168 again
exhibits high fines due to urban and transportation impacts.
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FigureD3-18. Pool grid toss (% <6 mm) by reach
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TableD3-20. Summary statistics of pool grid toss (% <6 mm) by reach

Reach ID Count Minimum Q1 Median Q3 Maximum
DEP 12 10 1 1.75 4 55 7
ENA 1@ 4 1 2.25 9.5 28.75 34
FTN 127 4 3 5 14 335 39
FTN 131 4 2 25 55 19 23
FTN 43 8 2 3 3.5 7.75 10
FTN 61 8 2 4.25 9 175 27
FTN 93 1 3 3 3
SNC 168 3 94 94 100 100 100
SNC & 1 2 2
SWP &L 1 5 5
THR 141 6 1 1 3 4.25
THR % 6 1 2.5 7.5 12 12
TOB 11 1 5 5 5
TOB 26 8 0 0 1 1.75 3
Total 65 0 2 4 10 100

D3.4.8Residual Pool Depth
Residual pool depth data for each site are displaydedgnreD3-19 and TableD3-21. LME 61, SNC 1.0
3, and SWP- exhibited low residual pool depths.
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FigureD3-19. Residualpool depth (ft) by reach
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TableD3-21. Summary statistics of residual pool depth (ft) by reach

Reach ID Count Minimum Q1 Median Q3 Maximum
Clarence 7 0.5 0.6 0.9 14 14
DEP 12 16 0.7 1.2 1.7 1.8 2.7
DEP @ 6 0.6 0.7 1.1 1.3 1.3
ENA 1e» 14 0.6 0.7 1.1 1.6 2.7
FTN 127 12 0.6 11 1.4 1.7 3.3
FTN 131 11 0.5 0.9 15 2.9 3.4
FTN 43 10 0.5 11 1.6 2.1 3.1
FTN 61 10 0.4 0.7 1.0 1.7 2.3
FTN 93 7 0.5 0.8 15 2.7 3.0
LME 61 7 0.0 0.3 0.5 0.6 0.8
SNC 168 17 0.3 0.6 0.8 1.2 2.4
SNC & 23 0.5 0.8 1.0 15 1.8
SWP 51 15 0.4 0.6 0.7 0.8 1.7
SWP a 8 0.9 1.1 1.2 1.4 1.6
THR 14 9 1.0 11 15 2.0 2.1
THR % 16 0.6 0.7 1.0 1.7 2.4
TOB 11 5 0.8 1.2 1.6 2.0 2.3
TOB 26 10 0.9 1.2 2.4 3.4 5.9
Total 203 0.0 0.7 1.1 1.6 5.9

D3.4.9Greenline Inventory: Percent Understory Shrub Cover
Percent understory shrub covdatafrom the greenline survey for each sisdisplayed irFigureD3-20
and TableD3-22.
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FigureD3-20. Greenlineunderstory shrub cover (%) by reach
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TableD3-22. Summary statistics of understory shrub cover (%) by reach

Reach ID Count Minimum Q1 Median Q3 Maximum
Clarence 5 50 74 98 99 100
DEP 12 5 23 26.5 30 44 45
DEP @ 5 30 37.5 55 69 80
ENA 1@ 3 80 80 88 90 90
ENA 1@ 2 95 96.5 98
FTN 127 5 0 16.5 38 46.5 55
FTN 131 5 45 60 83 91.5 100
FTN 43 5 33 43 63 79 93
FTN 61 5 75 81.5 93 99 100
FTN 93 5 20 20 28 41.5 45
LME 61 5 30 42.5 60 60 60
SNCL0-3 5 13 13 13 17.5 20
SNC & 5 53 56.5 63 84 88
SWP &1 5 48 61.5 88 93 93
SWP a 5 18 35.5 60 63 63
THR 14 5 13 155 28 37.5 40
THR % 3 60 60 63 75 75
THR % 2 45 51.5 58
TOB 11 5 15 22 40 54 60
TOB 26 5 15 32,5 77 85 85
Total 90 0 33 56.5 80.75 100
9/16/11 FINAL D51




Tobacco Planning Area Sediment TMDLs and Framework Water Quality ImprovemenApemdix D

9/16/11 FINAL D-52



Tobacco Planning Area Sediment TMDLs and Framework Water Quality ImprovemenApemdix D

D4.0 STREAMBANEROSIONBOURCHASSESSMENT

For each monitoring reach selected in the aerial photo assessment, measurements were collected to
calculate the Bank Erosion Hazard IndexHB and Near Bank Stress (NB&rcordance witlguidelines
provided inWatershed Assessment of River Stability and Sediment SRmsigen, 2006 hese
measurements were used in conjunction with streambéerigth and erosion source notes to determine
sediment loads per 1,000 feet within each surveyed reach.

C2NJ aAiSa ogAGKAY GKS ¢20F 002 wWA@SNI ¢t! X SNRBRAY3
S N2 R A gumberoferoding bank sites withieach reaclwasevaluatedbasedon the variability of
streambank conditions within the reachhe banks selected for evaluation provide a representative

sample of conditions throughout the reach, and banks which are similar to the evaluated banks are
measNB R | YR NI 02 NRS E. At elich drodRdrbiank, Jpiot6d viere taker ftom locasion
perpendicular and upstreafdownstreamof the streambankPhotos were labeled according to the
streambank site and position of the photograotos of exampletseambanks are provided in

AttachmentD.

D4.1 HELDMEASUREMENTS ANDADINGCALCULATIONS

D4.1.1Field Measurements
Within each sampledeach, eroding streambanks were identified and supipgrmeasurements were
recordedfor the following metrics:
e Bankcondition (includes actively eroding or slowly eroding/undercut/vegetated banks)
Bank height
Bankfull height
Root depth
Root density
Bank angle
Surface protection
Material adjustments
Bankfull mean depth
Near bank maximum depth
Stationing
Mean height
Bankcomposition (size classes)
Hoof shear presence
Sources of streambank instability (%): transportation, grazing, cropland, irrigation, natural,
urban, railroad

D4.1.2 Determination of BEHI Scores

To determine the BEHI score for each eroding bank, thenoltp parameters are used:
e Bank height/bankfull height
e Root depth/bank height
e Weighted root density (root density * root depth/bank height)
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e Bank angle
e Surface protection

These fivdbank erosiorparameters are used to determirenumericaBEHIindexscorethat ranks
erosionpotential from very low to extreme based on relationships providg@Rosger(2006)(TableD4-
1).

TableD4-1. BEHI score and ratingystemfor individual parameters

Parameter Very Low Low Moderate High Very High Extreme
Bank Height | Value 1.0¢1.1 1.11¢1.19 1.2¢15 1.6¢2.0 2.1¢2.8 >2.8
Ratio Index 1.0¢1.9 2.0¢3.9 4.0¢5.9 6.0¢7.9 8.0¢9.0 10
Root Depth | Value | 1.0¢0.9 0.89¢ 0.5 0.49¢0.3 | 0.29¢0.15 | 0.14¢0.05 <0.05
Ratio Index 1.0¢1.9 2.0¢3.9 4.0¢5.9 6.0¢7.9 8.0¢9.0 10
Weighted Root| Value 100¢ 80 79¢ 55 54¢ 30 29¢ 15 14¢5 <5
Density Index | 1.0¢1.9 2.0¢3.9 4.0¢5.9 6.0¢7.9 8.0¢9.0 10
Bank Angle | Value 0c20 21¢ 60 61¢ 80 81¢90 91¢ 119 >119
Index 1.0c1.9 2.0¢3.9 4.0¢5.9 6.0¢7.9 8.0¢9.0 10
Surface Value 100¢ 80 79¢ 55 54¢ 30 29¢ 15 14¢ 10 <10
Protection | |ndex | 1.0¢1.9 2.0¢3.9 4.0¢5.9 6.0¢7.9 8.0¢9.0 10

After obtaining theBEHIndexscorefor eachindividualparameter, the indescores are summed to
produce aotal BEHI scordBank materiafactors arethen consideregandtotal BEHI scoremay be
adjusted up or downBanks comprised dfedrock, boulders, or cobble havery low erosion potential
andtotal BEHI scores for banks composed of these materials may be adjusted down by up to 10 points
Banks composed of cobble and/or gravel with a high fraction of sanelihareased erosion potentia
andtotal BEHI scoresmay be adjusted up by 5 to 10 points depending on the amount of sand present
and whether the sandy material is exposed to erosiratified banks containing layers of unstable
material alschavegreater eosion potentia)] andtotal BEHI scoresay be adjusted up by 5 to 10 points
if stratified banks are presenéfter all material adjustmentare made to thdotal BEHI scorghe

erosion potential is ranked from very low to extreme based on the scale provided (EéileD4-2).
Photos of example streambanks with each BEHI rating are providgthithmentD.

TableD4-2. Total BEHI score and ratingystem

Rating Very Low Low Moderate High Very High Extreme

Score 5-95 10-19.5 20-29.5 30-39.5 40-45 46-50

D4.1.3Near Bank Stress (NBBgtermination

To calculatdNear Bank Stress (NB8) eacherodingbank, the following relationship is used:
NBS = Near Bamkaximum Bankfull Depth (ft) / Bankfull Mean Depth (ft)

As with the BEHicores the resulting NBS valaeorrespond to a categorical rating that ranks the
erosion potential from very low to extremd@#bleD4-3). If appropriate measurements are not
recorced for NBS determination, the NBS rating is estimated in the field or from pbetog best
professionajudgment.
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TableD4-3. Near bank stress (NBS) rating system

NBS Value Rating
<1.0 very low
1.0-15 low
1.51-1.8 moderate
1.81-2.5 high
2.51-3.0 very high
>3.0 extreme

D4.1.4Retreat Rate
OncerespectiveBEHI and NBS ratingse found for each eroding bank, the ratings are usederive
the average retreat rate of each stre@wank based on empirical relationshigerived by Rosge(2006)
The average retreat ratgft/yr) based on BEHI and NBS ratings are provided bel@atiteD4-4.

TableD4-4. Streambank retreat ratgft/yr) based on BEHI and NBS rating

Near Bank Stress
BEHI Very Low Low Moderate High Very High Extreme
Very Low NA NA NA NA NA NA
Low 0.02 0.04 0.07 0.16 0.32 0.67
Moderate 0.09 0.15 0.25 0.42 0.70 1.16
HighVery High 0.17 0.25 0.38 0.58 0.87 1.32
Extreme 0.16 0.42 1.07 2.75 7.03 17.97

D4.1.5Sediment Loadin@alculation

Once retreat rate is determined from the BEHI and NBS ratingsjniendions of the eroding
streambank are used to find the total mass eroding from each bank per Jhatotal mass eroded
from each streambank is calculated using the following equation:

mass erodedtons/yr)=bank length (ft) * lank height (ft) * retreat rate (ft/yr) * material density (tons/ﬁ)

The sediment load froreach streambank iltered into two bankerosion typecategories including
actively erodindgranks or slowly eroding/undercut/vegetated bank8he total loads for each bank

erosion type and for the entire reach are then calculated in tons of sediment per year per 1000 feet of
reach.

D4.2 SEDIMEN LOADINGARESULTBYASSESSMENREACH

The following sectionprovide sediment loadingesultsorganized byvaterbody. One data table is
includedfor each sampledvaterbodyand includes data from each sampled readtich summarizes
sediment loading foeachbank erosion type (active or slowly eroding) and for the total reach.
Information provided includes the number of banks present for each bank erosion type, the mean BEHI
rating for each erosion type present, the percent of reach that is eroding, the pecoatribution from

each erosion source present, and the sediment load per 1000 feet for each erosion type and for the
entire reach.Streambank erosion conditions aglescribedfor each reach

D4.2.1 Sediment Loading Results for Clarence Creek
The sanpled reach of Clarence Creek exhibited minimal strieank erosionwith only slowly eroding
bank typesTwo bank types with five total bankse slowly eroding, but a cobble layer at the base of the
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banks limits the contribution of fine gdément to the strean channelThe sream may be downcutting to
meet Grave CreelSediment loading results are provided belowl atble D4-5.

TableD4-5. Sediment loading results for Clarence Creek

Reach ID Erosion | Number | Mean BEHI| Percent Loading Source (%) Sediment Load
Type of Banks Rating Eroding per 1000
Bank Natural (Tons/Year)
Clarence Active 0 - 0 - 0.0
Slow 5 moderate 12 100 14.1
Total 5 - 12 100 14.1

D4.2.2 Sediment Loading Results for Deep Creek
Threereaches were sampled on Deep Creek, inclutiifigurveys on DEP #3and DEP-Q, and

streambank erosiomassessment only oREP 71. Sediment loading results for Deep Creek sites are
provided below inTableD4-6.

Reachl3-2 shows minimal erosion except on outside meanders and some erdgetoscour from

wood. Overall, the seambank is well vegetated.

Within reach 92, a verydrge mass wasting sitxistson river right, consisting ofatall (8@ n n Q0
bank with constructed rock barbs which ar@using some erosion aiver left. Thisfeature creates
extensive loading to Deep Creek, and the stream channel appears to be in disequilibrium with its
sediment supplyOneother bank erosiorype exists within this reackvith low NBSanda dense
vegetation layer over cobblayer.

No streamlank erosiorwasobservedn reach 71. The site hasxdremely dense vegetationyith wood,
mossandboulders covering the bank.

TableD4-6. Sediment loading results for Deep Creek

Reach ID Erosion Number | Mean BEHI| Percent Loading Source (%) Sediment Load
Type of Banks Rating Eroding per 1000’
Bank Roads Natural (Tons/Year)
DEP 12 Active 0 - 0 - - 0.0
Slow 5 moderate 7 - 100 2.8
Total 5 - 7 - 100 2.8
DEP @ Active 2 extreme 10 100 - 117.1
Slow 3 high 13 24 76 384
Total 5 - 23 81 19 155.5
DEP 71 Active 0 - 0 - - 0.0
Slow 0 - 0 - - 0.0
Total 0 - 0 - - 0.0

D4.2.3 Sediment Loading Results for Edna Creek
Fourlocationswere sampled on Edna Creek, includiegchesl0-2, 11-1, 7-2, and8-1. Onlyreach10-2

received a full site evaluation, while the other three sites were evaluated for bank erosion conditions

only. Results of the sediment loadimglculationsare provided below iTableD4-7.
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Reach 111 has nmimal bank erosion with no activegroding banksThere isevidence of recenbeaver
activity and numerous places where wildlife is accessing the strBaed canaryrgss armors the banks
and prevents erosiorAdjacent cropland is actively mowed for hay.

Only one eroding bank typgas nded withinreach10-2. The bank type is slowly eroding witrell
vegetated bank. Most banks are slightlyndercut with low to very low NB&ndall bank erosion
appears natural

Reach 8L does ot have much bank erosion, and has lots of cover amdctively eroding banksA
numberof pieces of deadfa(lL0-15) are covering the streamwith severd 60 footsections that were
impossible to walk through.

Reachr-2 hasseveral slowly eroding banksid one actively eroding banklost bankswere well
covered hroughout the reach.

TableD4-7. Sediment loading results for Edna Creek

Reach ID Erosion | Number | Mean BEHI| Percent Loading Source (%) Sediment Load
Type of Banks Rating Eroding Cropland Natural per 1000’
Bank (Tons/Year)
ENA 111 Active 0 - 0 - - 0.0
Slow 5 low 3 100 - 0.1
Total 5 - 3 100 - 0.1
ENA 1 Active 0 - 0 - - 0.0
Slow 7 moderate 9 - 100 7.9
Total 7 - 9 - 100 7.9
ENA 81 Active 0 - 0 - - 0.0
Slow 4 moderate 4 - 100 8.3
Total 4 - 4 - 100 8.3
ENA 72 Active 1 moderate 2 - 100 0.9
Slow 4 high 7 - 100 12.7
Total 5 - 9 - 100 13.6

D4.2.4 Sediment Loading Results for Fortine Creek

Eleven sites were surveyed on Fortine Creek, including 5 full survey s#e61493, 127, and 131)
and 6 sites wittstreambank erosioassessments only {4, 7-2, 122, 129, 152, and 153). Sediment
loading results for Fortine Creek are provided ableD4-8.

Reach 18 has noderate erosion with onactivelyeroding bankand all othetbanks vere slowly
eroding.Several game traiksxit the forest and there was hoof shear at these locations

Reach 18 has manglowly eroding banks, but no largetivelyeroding banksThe cover on the
railroad side was surprisingly good.

Reach 13l has nostly slowly erodig banks with low to medima NBSThere is ae location wherea

highbank(10"is actively erodingAbovethe top of the reach thereismassive bankmesion and failure

with manyadult trees inthe streamchanrel, 9 NE RAY 3 o6yl A& | LILINBEAYI GSt& w
long.Large banks have slumped inthannel.
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Reach 18 has nmimal bank erosion, with only one actively eroding (and massive) bank at upper end of
reach.

Within reach 127, heavy bank erosioand hoof shear exists due to grazifitpe site has some evidence
of pag beaveractivity. Most banks areactively erodingwith one vegetated slowly erodingank.

Eroding banksvithin reach 122 includesone largelong bank (actively eroding) and numerous slowly
eroding banksAll streambank material is glacial tlistoric logging is noted along both banks, with
trees cut right at bank edge.

Two bank types exist in reack390ne is oroutside meander berslwith acobble layer under fie
sedimentsThis bank type has large conifers falling in the stream chafinelother bank type ia
slowly eroding gragsbank,with fine material and some slumping into streaBoth bank types have
medium NBS

Reach 72 has sme slowly eroding banks and only one actively eroding bank (downed tree next to
stream and on a cliff).

Within reach 61, streanbanksare eroding at top of reachug to beaveictivityand railroad
channelizatiorwhich createshanges in streamenergg.KS a2 G KSNE f 2 RAy 3 &2 dz2NDS
railroad.

Two bank types exist within reach34 includngone due to cattle actively crossing streaamd one
slowly eroding typen outside meander bendsith good wood protectionBank erosion isat severe
considering cattle activity.

Reach 41 has manyslowly eroding banks and two largerodingbanks de to log jamsAll eroding
banks appear to baatural.

TableD4-8. Sediment loading results for Fortine Creek

Reach | Erosion | Number| Mean Percent Loading Source (%) Sediment
ID Type | of Banks BE_HI Erodin Roads| Grazing| Logging| Natural| Other Load per
Rating Bank 1000
(Tons/Year
FTN Active 1 moderate 4 - 30 - 70 - 3.4
153 Slow 3 low 6 - 16 - 84 - 15
Total 4 - 10 - 26 - 74 - 4.9
FTN | Active 0 - 0 - - - - - 0.0
152 Slow 6 moderate | 22 48 - - 52 - 11.9
Total 6 - 22 48 - - 52 - 11.9
FTN Active 1 very high 2 - - - 100 - 17.0
131 Slow 4 high 14 - - - 100 - 41.0
Total 5 - 16 - - - 100 - 58.0
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TableD4-8. Sediment loading results for Fortine Creek

Reach | Erosion | Number| Mean Percent Loading Source (%) Sediment
ID Type | of Banks BE,HI Erodin Roads| Grazing| Logging| Natural| Other Load per
Rating Bank 1000

(Tons/Year
FTN | Active 1 high 2 - - - 100 - 17.6
129 Slow 4 low 8 - 46 14 40 - 1.8
Total 5 - 10 - 4 1 94 - 19.4
FTN | Active 5 high 32 - 98 - 2 - 77.6
12-7 Slow 1 moderate 5 - - - 100 - 0.2
Total 6 - 37 - 98 - 2 - 77.8
FTN | Active 1 high 8 - - 50 50 - 23.6
12-2 Slow 8 moderate | 15 - - 15 85 - 11.9
Total 9 - 23 - - 38 62 - 35.5
FTN9 | Active 2 high 9 - - - 100 - 19.7
3 Slow 1 moderate | 14 - - - 100 - 1.6
Total 3 - 23 - - - 100 - 21.3
FTN 7 | Active 1 moderate 3 - - - 100 - 314
2 Slow 5 moderate 7 - - - 100 - 6.4
Total 6 - 10 - - - 100 - 37.7
FTN 6 | Active 3 high 13 - - - 55 45 39.7
1 Slow 2 moderate | 11 - - - 100 - 3.8
Total 5 - 24 - - - 59 41 43.4
FTN 4 | Active 1 high 5 - 80 - 20 - 6.3
3 Slow 7 moderate | 30 - - - 100 - 15.0
Total 8 - 35 - 24 - 76 - 21.3
FTN 4 | Active 0 - 0 - - - - - 0.0
1 Slow 11 high 20 - - - 100 - 46.5
Total 11 - 20 - - - 100 - 46.5

D4.2.5SedimentLoading Results for Lime Creek
Onefull site assessmenvasconductedon Lime CreelReacht-1 has multiple erodindpanks with three
bank types presenSomebank erosion islue to gameor livestockcrossingsand someisdue to tree
failures into streanpotentially due to historic logging activitie®ue to fine materiain banks any bank
disturbance results ierosion Loading results for Lime Creek are provided beloWableD4-9.

TableD4-9. Sedimentloading results for Lime Creek

Reach ID | Erosion | Number Mean Percent Loading Source (%) Sediment
Type of Banks BEHI Eroding . Load per
Rating Bank Roads | Logging | Natural 1000
(Tons/Year)
LME 61 Active 1 high 2 - 20 80 6.2
Slow 7 high 10 44 1 54 13.6
Total 8 - 11 30 7 62 19.8
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D4.2.6Sediment Loading Results for Sinclair Creek
Three sites were sampled on Sinclair Creek, including full surveys on reszlaes 803, and
streambank erosioassessment on-%. Results for Sinclair Creek are provided belowahleD4-10.

Reachl0-3 has two eroding bank typeBanks have high protection due to vegetation, but are stratified
with a sand layerStream shows evidence of depositidnK S a2 G KSNE f 2 RAy 3 &2 dzZNDS
described as urban influence.

ReaclB-2 contains many erding banksBanks are bare on meander bends due to grazing, adding
cobbles and large gravels to the stredBtream appears to be recovering due to recent fencing of cattle.

Reach 5l has minimal erosion with large material and wood armotiagks.Two sbwly erodingbanks
exist although they aravell protected.One actively erodingank exists due to tree falling in stream

channel.

TableD4-10. Sediment loading results for Sinclair Creek

Reach ID | Erosion | Number Mean Percent Loading Source (%) Sediment
Type | of Banks BEHI Eroding Load per
Rating Bank | Roads| Grazing| Natural | Other 1000
(Tons/Year)
SNC 168 Active 0 - 0 - - - - 0.0
Slow 4 moderate 11 50 - 20 30 53.5
Total 4 - 11 50 - 20 30 53.5
SNC & Active 14 high 16 - 100 - - 42.0
Slow 0 - 0 - - - - 0.0
Total 14 - 16 - 100 - - 42.0
SNC 8 Active 1 moderate 4 - - 100 - 9.0
Slow 2 moderate 3 - - 100 - 2.7
Total 3 - 7 - - 100 - 11.7

D4.2.7 Sediment Loading Results for Swamp Creek
Three sites were sampled on Swamp Creek, including full surveys on reatlaes 91, and
streambank erosioassessment on-3. Results for Swamp Creek are provided belowableD4-11.

Reach9-1 has seven long slowly eroding banks, including fout @n@a undercut and overhanginlylid-
channel boulders are noted, but banks ha@®d protection from large substrate and wood

Reach 5L has multiple eroding bankSome minor hoof shear is preseattgame crossingsnd new
pipe arch bridge upstream oéach may be causing erosion downstredmenaturalloading sairce in
this reach is frongamecrossings.

Only slowly eroding banksere foundwithin reach 31. Site has good riparian corridor in lower portion
of reach, but historic logging is evidentareas.Manyeroding banksvere dueto treesthat have fallen
and exposed their root®RReachhas no lage eroding banks.
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TableD4-11. Sediment loading results for Swamp Creek

Reach ID Erosion | Number | Mean BEHI| Percent Loading Source (%) Sediment Load
Type of Banks Ratin Erodin . er 1000'
P ° Bankg Logging Natural ('I?ons/Year)
SWP a Active 0 - 0 - - 0.0
Slow 7 high 27 - 100 51.6
Total 7 - 27 - 100 51.6
SWP &l Active 2 high 5 90 10 9.8
Slow 3 moderate 7 100 - 3.6
Total 5 - 12 93 7 13.4
SWP 3l Active 0 - 0 - 0.0
Slow 7 moderate 6 9 91 1.0
Total 7 - 6 9 91 1.0

D4.2.8 Sediment Loading Results faiherriault Creek
Two full surveys were conducted diherriaultCreek at reaches 1 and 95. Sediment loading results
are provided below iTableD4-12.

Reach 141 contains ninimal bank erosionwith only two actively eroding barg Several short slowly

erodingoccur onoutside meander bends. KS a2 i KSNE 2 RAy 3 astleadb®S T2 NJ
Eroding bank reach 95 are primarily slowly eroding banks on outside meander beAdew high
bank failures exist in short reaches, although they appear relatively sildee is evidence of historic
logging in the riparian area, and seractive logging in the bench area above the sampled reach.
TableD4-12. Sediment loading results fofherriault Creek
Reach ID | Erosion | Number Mean Percent Loading Source (%) Sediment
Type | of Banks BEHI Eroding Load per
Rating Bank | Grazing| Logging| Natural | Other 1000
(Tons/Year)
THR 141 | Active 2 very high 2 14 - 86 - 2.8
Slow 6 high 5 4 10 48 38 51
Total 8 - 7 7 6 62 24 7.9
THR % Active 5 high 4 - 57 43 - 12.9
Slow 8 moderate 10 - 63 37 - 8.5
Total 13 - 14 - 60 40 - 214
D4.2.9 Sediment Loading Results for Tobacco River
Four sites were surveyed on the Tobacco River, including full surveys on redchesl 26, and
streambank erosiomssessments on reaches3land 23. Sediment loading results for Tobacco Riger
provided belaov in TableD4-13.
Reach % has multiple eroding bank types including two big mass wasting Shedases of most
banks were composed ofjravel/cobble substratet KS a2 0 KSNE f 21 RAy 3 a2 dzZNDOS F2

railroad and rural residences.
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Two bank typegxist within reach B, includingonetall actively erodindpanktype that occurs irthree
locatiors, and me slowly erodindpank typewith goodsurfacecoverfrom cobbles Someareashave

riprap to control erosion, especially along outsideander bends¢ K S

reach is urban influence.

G2 0KSNE

21 RAY 3

One massive glacial till baekistsjust downstream ofr herriaultCreekwithin reach 13. Several slowly
eroding grass banlasoexist with cobblesubstrateat base.

Reach 11 has sveral eroding, unstable banksith lots of cobbles, poor binding vegetaticemd
minimal bank protection.

TableD4-13. Sediment loading results for Tobacco River

Reach ID | Erosion| Number | Mean Percent LoadingSource (%) Sediment
Type of BE.HI Eroding Roads| Grazing| Natural | Other Load per
Banks Rating Bank 1000
(Tons/Year)
TOB 11 Active 6 moderate 32 - 1 99 - 47.6
Slow 2 moderate 8 - 100 - 6.6
Total 8 - 40 - 1 99 - 54.3
TOB 13 Active 1 very high 11 - - 100 - 56.7
Slow 4 moderate 15 7 7 87 - 11.7
Total 5 - 26 1 1 98 - 68.4
TOB 23 Active 3 moderate 3 50 - 18 32 6.7
Slow 3 low 8 35 - 65 - 2.7
Total 6 - 11 46 - 31 23 9.4
TOB 26 Active 6 moderate 18 - - 19 81 75.6
Slow 2 high 7 - - 100 - 7.6
Total 8 - 25 - - 27 73 83.2

D4.3 SEDIMENTOADINGRESULTS HYEACHIYPE

The following sectionprovide sediment loading results organized by reach typata provided includes
sediment load per 1000 feet for each erosion type (active, slow, and totalhengercent contribution
from each erosion source preseiihe adjacent land uses for left and right banks are also provided.

D4.3.1 Sediment Loading Results for Reach Type(cRU
Foursiteswere sampledf reach type CR-2-U. This reach type is in the Canadian Rockies llével
Ecoregion, has low valley slope (<2%), and inclufes@er streams within unconfined valleyEhe

& 2 G K S Ng source WitRir tifis reach typeas urban influence within reach SNG3,Gndrural
residence within THR 1% Loading results are proved below inTableD4-14.
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TableD4-14. Sedimentloadingresults forreachtype CR0-2-U

Reach ID| Sediment Load per Loading Source (%) Adjacent Land Use
1000’ (tonsl/year)

Active | Slow | Total | Roads| Grazing| Logging| Natural | Other | Left Bank | Right Bank
SNCI0-3 | 0.0 53.5 | 53.5 50 - - 20 30 Urban Urban
SNC & 42.0 0.0 42.0 - 100 - - - Rural/Farm| Hay/Pasture
THR 14 2.8 5.1 7.9 - 7 6 62 24 Forest Rural/Farm
THR % 12.9 8.5 21.4 - - 60 40 - Forest Forest
Average | 14.4 | 16.7 | 31.2 13 27 17 31 14

D4.3.2 Sediment Loding Results for Reach Type -@R-U
Only one site was sampled of reach type2=RU. This reach type is in the Canadian Rockies Level IV

Ecoregion, has moderate valley slopedf®), and includes 3rd order streams within unconfined valleys.
Loading results are provided below TrableD4-15.

TableD4-15. Sedimentloading results for reach typ€R2-3-U

Reach ID Sediment Load per 1000 Loading Source (%) Adjacent Land Use
(tonslyear)
Active Slow Total Natural Left Bank Right Bank
DEP 12 0.0 2.8 2.8 100 Rural/Farm Forest

D4.3.3 Sediment Loading Results for Reach TypedcRU
Three sites were sampled of reach type4=RU. This reach type is in the Canadian Rockies Level IV
Ecoregion, has moderate valley slopeid), and includes'2order streams within unconfined valleys.
Loading results are provided belowTiableD4-16.

TableD4-16. Sedimentloading results for reach typ€R4-2-U

Reach ID Sediment Load per 1000’ Loading Source (%) Adjacent Land Use
(tonslyear)
Active Slow Total Natural Left Bank Right Bank
Clarence 0.0 14.1 14.1 100 Forest Forest
DEP 71 0.0 0.0 0.0 - Forest Harvest/Fire
SNC 8 9.0 2.7 11.7 100 Forest Forest
Average 3.0 5.6 8.6 100

D4.3.4 Sediment Loading Results for Reach Typedc3U
Onesite wassampled of reach type GR3-U. This reach type is in the Canadian Rockies Level IV
Ecoregion, habighvalley slope4-10%), and include3™ order streams within unconfined valleys.

Loading results are provided belowTiableD4-17.

TableD4-17. Sadliment loading results for reach typ€R4-3-U

Reach ID Sediment Load per 1000 Loading Source (%) Adjacent Land Use
(tons/year)
Active Slow Total Roads Natural Left Bank Right Bank
DEP @ 117.1 38.4 155.5 81 19 Forest Forest
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D4.3.5 Sediment Loading Results for Reach Tye0-3-U
Fivesites were sampled of reach typ#-0-3-U. This reach type is in tidorthernRockies Level IV
Ecoregion, has low valley slope (<2%), and incl@esder streams within unconfined valleyEhe
& 2 GéK SENg boRrdeyiithin this reach typeasfrom railroadswithin reachFTN6-1. Loading results

are provided below iTableD4-18.

TableD4-18. Sedimentloading results for reach typ&R0-3-U

Reach ID| Sediment Load per Loading Sourcé%) Adjacent Land Use
1000’ (tons/year)
Activ | Slow | Total | Grazing| Crops | Logging| Natural | Other | Left Bank | Right Bank
e
ENA 111 | 0.0 0.1 0.1 - 100 - - - Hay/Pastur¢ Hay/Pasturg
FTN 41 0.0 46.5 | 46.5 - - - 100 - Forest Forest
FTN 43 6.3 150 | 21.3 24 - - 76 - Forest Forest
FTN 61 39.7 3.8 43.4 - - - 59 41 Forest Forest
SWP &L 9.8 3.6 13.4 - - 93 7 - Harvest/Firg Harvest/Fir¢
Average | 11.1 | 13.8 | 249 5 20 19 48 8

D4.3.6 Sediment Loading Results for Reach Tye0-4-U
Seversites were sampled of reach typdR0-4-U, all on Fortine Creek his reach type is in thdorthern

Rockies Level IV Ecoregion, has low valley slope (<2%), and irfluddsr streams within unconfined
valleys.Loading results are provided belowTiableD4-19.

TableD4-19. Sedimentloading results for reach typ&R0-4-U

Reach ID | Sediment Load per 1000 Loading Source (%) Adjacent Land Use
(tonslyear)

Active | Slow | Total | Roads| Grazing | Logging | Natural Left Bank Right Bank
FTN 12 23.6 11.9 35.5 - - 38 62 Forest Forest
FTN 127 77.6 0.2 77.8 - 98 - 2 Forest Hay/Pasture
FTN 129 17.6 1.8 19.4 - 4 1 94 Rural/Farm | Rural/Farm
FTN 131 17.0 41.0 58.0 - - - 100 Forest Forest
FTN 122 0.0 11.9 11.9 48 - - 52 Forest Road
FTN 183 3.4 15 4.9 - 26 - 74 Rural/Farm | Rural/Farm
FTN 93 19.7 1.6 21.3 - - - 100 Forest Forest
Average | 22.7 10.0 32.7 7 18 6 69

D4.3.7 Sediment Loading Results for Reach Tyyfe0-5-U
Four sites were sampled of reach tylB-0-5-U, all of which were on the Tobacco RivEhis reach type
is in theNorthernRockies Level IV Ecoregion, has low valley slope (<2%), and iriludder streams
f hih thiR veat ity pévasczdadsandsriral

within unconfined valleyst K S

G2 0KSNE

residences within reach TOBG2andurban influence within reachiCB 23. Loading results are provided
below inTableD4-20.
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TableD4-20. Sedimentloading results for reach typ&R0-5-U

Reach ID | Sediment Load per 1000 Loading Source (%) Adjacent Land Use
(tons/year)

Active | Slow | Total | Roads| Grazing | Natural | Other LeftBank Right Bank
TOB 11 47.6 6.6 54.3 - 1 99 - Forest Forest
TOB 13 56.7 11.7 68.4 1 1 98 - Hay/Pasture| Rural/Farm
TOB 23 6.7 2.7 9.4 46 - 31 23 Urban Urban
TOB 26 75.6 7.6 83.2 - - 27 73 Range Hay/Pasture
Average 46.6 7.2 53.8 12 1 63 24

D4.3.8 Sediment Loading Results for Reach Tyie2-2-U
One site wasampled of reach typBIR2-2-U. This reach type is in thidorthernRockies Level IV

Ecoregion, hamoderatevalley slope (2%), and includes"2order streams within unconfined valleys.
Loadng results are provided below TrableD4-21.

TableD4-21. Sedimentloading results for reach typ&lR2-2-U

Reach ID Sediment Load per 1000' Loading Source (%) Adjacent Land Use
(tonslyear)
Active Slow Total Natural Left Bank Right Bank
ENA 81 0.0 8.3 8.3 100 Forest Road

4.3.9 Sediment Loading Results for Reach TyjR2-3-U
Twosites were sampled of reach typ#R-2-3-U. This reach type is in thidorthernRockies Level IV

Ecoregion, hamoderatevalley sbpe @-4%), and include®™ order streamswithin unconfined valleys.
Loading results are provided belowTiableD4-22.

TableD4-22. Sedimentloading results for reach typ&lR2-3-U

Reach ID Sediment Load per 1000 Loading Source (%) Adjacent Land Use
(tonslyear)
Active Slow Total Natural Left Bank Right Bank
FTN 72 31.4 6.4 37.7 100 Forest Forest
SWP 9l 0.0 51.6 51.6 100 Rural/Farm Rural/Farm
Average 15.7 29.0 44.6 100

D4.3.10 Sediment Loading Results for Reach Tyie4-2-U
Twosites were sampled of reach typdR4-2-U. This reach type is in thidorthernRockies Level IV
Ecoregion, hakighvalley slope4-10%), and includes"2order streams within unconfined valleys.
Loading results are provided belowTiableD4-23.

TableD4-23. Sedimentloading results for reach typ NR4-2-U

Reach ID Sediment Load per 1000’ Loading Source (%) Adjacent Land Use
(tons/year)
Active Slow Total Logging Natural Left Bank Right Bank
ENA 72 0.9 12.7 13.6 0 100 Forest Forest
SWP 31 0.0 1.0 1.0 9 91 Forest Forest
Average 0.4 6.8 7.3 5 95
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D4.3.11 Sediment Loading Results for Reach Tyie4-3-U

Twosites were sampled of reach typ&R4-3-U. This reach type is in thidorthernRockies Level IV
Ecoregion, habigh valley slope 0%, and include8™ order streams within unconfinedalleys.
Loading results are provided belowTiableD4-24.

TableD4-24. Sedimentloading results for reach typ&lR4-3-U

Adjacent Land Use

Reach ID Sediment Load per 1000 Loading Source (%)
(tons/year
Active Slow Total Roads | Logging | Natural Left Bank Right Bank
ENA 1@ 0.0 7.9 7.9 - - 100 Forest Forest
LME 61 6.2 13.6 19.8 30 7 62 Forest Forest
Average 3.1 10.7 13.8 15 4 81
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ATTACHMENA ¢ MONITORING@TELOCATIONMAP
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ATTACHMENB ¢ SEDIMENT ANBIABITATHELDDATA

TableB-1. BEHI Sediment Load Data

Stream Reach ID Date Reach | Erosion| Number| Mean Mean Length | Eroding | Monitoring| Sediment| Road | Road | Grazing Grazing Cropland Cropland Logging Logging Natural| "Other"| "Other"
Type Type of BEHI BEHI of Bank (% Site Load per | Load | Load Load Load Load | Load (%) Load Load | Natural| Load Load Load
Banks | Score Rating Eroding of Sediment | 1000 Feet| (tons (%) (tons (%) (tons (tons (%) Load (%) (tons (%)
Bank reach) Load (Tons/Year| lyear) lyear) lyear) lyear) (tons lyear)
(Feet) (Tons/Year] /year)

Clarence | Clarence | 8/26/08 | CR4-2-U| Active 0 0 0.0 0.0 0.0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
Creek Clarence | 8/26/08 | CR4-2-U| Slow 5 24.2 moderate 249 12.5 14.1 14.1 0.0 0 0.0 0 0.0 0 0.0 0 14.14 100 0.0 0
Clarence | 8/26/08 | CR4-2-U| Total 5 249 12.5 14.1 14.1 0.0 0 0.0 0 0.0 0 0.0 0 14.14 100 0.0 0

Deep DEP 12 | 8/27/08 | CR2-3-U| Active 0 0 0.0 0.0 0.0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
Creek DEP 12 | 8/27/08 | CR2-3-U| Slow 5 26.9 | moderate 131 6.6 2.8 2.8 0.0 0 0.0 0 0.0 0 0.0 0 2.79 100 0.0 0
DEP 12 | 8/27/08 | CR2-3-U| Total 5 131 6.6 2.8 2.8 0.0 0 0.0 0 0.0 0 0.0 0 2.79 100 0.0 0

DEP 71 9/9/08 CR4-2-U| Active 0 0 0.0 0.0 0.0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0

DEP 71 9/9/08 CR4-2-U| Slow 0 0 0.0 0.0 0.0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0

DEP 71 9/9/08 CR4-2-U| Total 0 0 0.0 0.0 0.0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 100 0.0 0

DEP @ 8/27/08 | CR4-3-U| Active 2 53.0 extreme 201 10.1 117.1 117.1 117.1| 100 0.0 0 0.0 0 0.0 0 0.00 0 0.0 0

DEP @ 8/27/08 | CR4-3-U| Slow 3 36.3 high 257 12.9 38.4 38.4 9.3 24 0.0 0 0.0 0 0.0 0 29.05 76 0.0 0

DEP @ 8/27/08 | CR4-3-U| Total 5 458 22.9 155.5 155.5 126.4 81 0.0 0 0.0 0 0.0 0 29.05 19 0.0 0

Edna ENA 12 | 8/21/08 | NR4-3-U| Active 0 0 0.0 0.0 0.0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
Creek ENA 12 | 8/21/08 | NR4-3-U| Slow 7 29.3 | moderate 181 9.1 7.9 7.9 0.0 0 0.0 0 0.0 0 0.0 0 7.87 100 0.0 0
ENA 12 | 8/21/08 | NR4-3-U| Total 7 181 9.1 7.9 7.9 0.0 0 0.0 0 0.0 0 0.0 0 7.87 100 0.0 0

ENA 111 | 9/12/08 | NRO-3-U| Active 0 0 0.0 0.0 0.0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0

ENA 111 | 9/12/08 | NRO-3-U| Slow 5 16.4 low 62 3.1 0.1 0.1 0.0 0 0.0 0 0.1 100 0.0 0 0.00 0 0.0 0

ENA 111 | 9/12/08 | NRO-3-U| Total 5 62 3.1 0.1 0.1 0.0 0 0.0 0 0.1 100 0.0 0 0.00 0 0.0 0

ENA 722 9/11/08 | NR4-2-U| Active 1 26.3 | moderate 49 2.5 0.9 0.9 0.0 0 0.0 0 0.0 0 0.0 0 0.86 100 0.0 0

ENA 22 9/11/08 | NR4-2-U| Slow 4 33.7 high 138 6.9 12.7 12.7 0.0 0 0.0 0 0.0 0 0.0 0 12.73 100 0.0 0

ENA 22 9/11/08 | NR4-2-U| Total 5 187 9.4 13.6 13.6 0.0 0 0.0 0 0.0 0 0.0 0 13.59 100 0.0 0

ENA 81 9/11/08 | NR2-2-U| Active 0 0 0.0 0.0 0.0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0

ENA 81 9/11/08 | NR2-2-U| Slow 4 27.7 | moderate 73 3.7 8.3 8.3 0.0 0 0.0 0 0.0 0 0.0 0 8.27 100 0.0 0

ENA 81 9/11/08 | NR2-2-U| Total 4 73 3.7 8.3 8.3 0.0 0 0.0 0 0.0 0 0.0 0 8.27 100 0.0 0
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TableB-1. BEHI Sediment Load Data

Stream Reach ID Date Reach | Erosion| Number| Mean Mean Length | Eroding | Monitoring| Sediment| Road | Road | Grazing Grazing Cropland Cropland Logging Logging Natural| "Other"| "Other"
Type Type of BEHI BEHI of Bank (% Site Load per | Load | Load Load Load Load | Load (%) Load Load | Natural| Load Load Load
Banks | Score Rating Eroding of Sediment | 1000 Feet| (tons (%) (tons (%) (tons (tons (%) Load (%) (tons (%)
Bank reach) Load (Tons/Year| /year) /year) /year) /year) (tons /year)
(Feet) (Tons/Year] /year)
Fortine FTN 12 | 9/10/08 | NRO-4-U| Active 1 35.2 high 159 8.0 23.6 23.6 0.0 0 0.0 0 0.0 0 11.8 50 11.79 50 0.0 0
Creek FTN 12 | 9/10/08 | NRO-4-U| Slow 8 26.0 | moderate 308 15.4 11.9 11.9 0.0 0 0.0 0 0.0 0 1.8 15 10.10 85 0.0 0
FTN 12 | 9/10/08 | NRO-4-U| Total 9 467 23.4 35.5 35.5 0.0 0 0.0 0 0.0 0 13.6 38 21.89 62 0.0 0
FTN 127 | 8/23/08 | NRO-4-U| Active 5 36.3 high 634 31.7 77.6 77.6 0.0 0 75.9 98 0.0 0 0.0 0 1.66 2 0.0 0
FTN 127 | 8/23/08 | NRO-4-U| Slow 1 22.8 | moderate 100 5.0 0.2 0.2 0.0 0 0.0 0 0.0 0 0.0 0 0.22 100 0.0 0
FTN 127 | 8/23/08 | NRO-4-U| Total 6 734 36.7 77.8 77.8 0.0 0 75.9 98 0.0 0 0.0 0 1.88 2 0.0 0
FTN 129 | 9/11/08 | NRO-4-U| Active 1 38.0 high 48 2.4 17.6 17.6 0.0 0 0.0 0 0.0 0 0.0 0 17.63 100 0.0 0
FTN 129 | 9/11/08 | NRO-4-U| Slow 4 19.5 low 150 7.5 1.8 1.8 0.0 0 0.8 46 0.0 0 0.3 14 0.71 40 0.0 0
FTN 12 | 9/11/08 | NRO-4-U| Total 5 198 9.9 194 19.4 0.0 0 0.8 4 0.0 0 0.3 1 18.35 94 0.0 0
FTN 131 | 8/23/08 | NRO-4-U| Active 1 44.7 | very high 49 2.5 17.0 17.0 0.0 0 0.0 0 0.0 0 0.0 0 17.03 100 0.0 0
FTN 131 | 8/23/08 | NRO-4-U| Slow 4 35.7 high 280 14.0 41.0 41.0 0.0 0 0.0 0 0.0 0 0.0 0 40.98 100 0.0 0
FTN 131 | 8/23/08 | NRO-4-U| Total 5 329 16.5 58.0 58.0 0.0 0 0.0 0 0.0 0 0.0 0 58.01 100 0.0 0
FTN 182 | 9/10/08 | NRO-4-U| Active 0 0 0.0 0.0 0.0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
FTN 18 | 9/10/08 | NRO-4-U| Slow 6 23.7 | moderate 439 22.0 11.9 11.9 5.7 48 0.0 0 0.0 0 0.0 0 6.14 52 0.0 0
FTN 18 | 9/10/08 | NRO-4-U| Total 6 439 22.0 11.9 11.9 5.7 48 0.0 0 0.0 0 0.0 0 6.14 52 0.0 0
FTN 183 | 9/10/08 | NRO-4-U| Active 1 24.1 | moderate 75 3.8 3.4 3.4 0.0 0 1.0 30 0.0 0 0.0 0 2.41 70 0.0 0
FTN 1583 | 9/10/08 | NRO-4-U| Slow 3 14.7 low 120 6.0 15 15 0.0 0 0.2 16 0.0 0 0.0 0 1.27 84 0.0 0
FTN 1583 | 9/10/08 | NRO-4-U| Total 4 195 9.8 4.9 4.9 0.0 0 1.3 26 0.0 0 0.0 0 3.67 74 0.0 0
FTN 41 9/10/08 | NRO-3-U| Active 0 0 0.0 0.0 0.0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
FTN 41 9/10/08 | NRO-3-U| Slow 11 34.1 high 395 19.8 46.5 46.5 0.0 0 0.0 0 0.0 0 0.0 0 46.55 100 0.0 0
FTN 41 9/10/08 | NRO-3-U| Total 11 395 19.8 46.5 46.5 0.0 0 0.0 0 0.0 0 0.0 0 46.55 100 0.0 0
FTN 43 8/28/08 | NRO-3-U| Active 1 33.6 high 95 4.8 6.3 6.3 0.0 0 5.0 80 0.0 0 0.0 0 1.25 20 0.0 0
FTN 43 8/28/08 | NRO-3-U| Slow 7 23.6 | moderate 596 29.8 15.0 15.0 0.0 0 0.0 0 0.0 0 0.0 0 15.04 100 0.0 0
FTN 43 8/28/08 | NRO-3-U| Total 8 691 34.6 21.3 21.3 0.0 0 5.0 24 0.0 0 0.0 0 16.30 76 0.0 0
FTN 61 8/23/08 | NRO-3-U| Active 3 33.7 high 268 13.4 39.7 39.7 0.0 0 0.0 0 0.0 0 0.0 0 21.72 55 17.9 45
FTN 61 8/23/08 | NRO-3-U| Slow 2 27.0 | moderate 219 11.0 3.8 3.8 0.0 0 0.0 0 0.0 0 0.0 0 3.77 100 0.0 0
FTN 61 8/23/08 | NRO-3-U| Total 5 487 24.4 43.4 43.4 0.0 0 0.0 0 0.0 0 0.0 0 25.50 59 17.9 41
FTN 72 9/11/08 | NR2-3-U| Active 1 27.0 | moderate 63 3.2 314 314 0.0 0 0.0 0 0.0 0 0.0 0 31.36 100 0.0 0
FTN 72 9/11/08 | NR2-3-U| Slow 5 25.7 | moderate 140 7.0 6.4 6.4 0.0 0 0.0 0 0.0 0 0.0 0 6.36 100 0.0 0
FTN 72 9/11/08 | NR2-3-U| Total 6 203 10.2 37.7 37.7 0.0 0 0.0 0 0.0 0 0.0 0 37.72 100 0.0 0
FTN 93 8/27/08 | NRO-4-U| Active 2 35.6 high 185 9.3 19.7 19.7 0.0 0 0.0 0 0.0 0 0.0 0 19.75 100 0.0 0
FTN 93 8/27/08 | NRO-4-U| Slow 1 24.9 | moderate 272 13.6 1.6 1.6 0.0 0 0.0 0 0.0 0 0.0 0 1.57 100 0.0 0
FTN 93 8/27/08 | NRO-4-U| Total 3 457 22.9 21.3 21.3 0.0 0 0.0 0 0.0 0 0.0 0 21.32 100 0.0 0
Lime LME 61 8/26/08 | NR4-3-U| Active 1 30.5 high 16 1.6 3.1 6.2 0.0 0 0.0 0 0.0 0 0.6 20 2.49 80 0.0 0
Creek LME 61 8/26/08 | NR4-3-U| Slow 7 30.4 high 95 9.5 6.8 13.6 3.0 44 0.0 0 0.0 0 0.1 1 3.68 54 0.0 0
LME 61 8/26/08 | NR4-3-U| Total 8 111 11.1 9.9 19.8 3.0 30 0.0 0 0.0 0 0.7 7 6.17 62 0.0 0
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TableB-1. BEHI Sediment Load Data

Stream Reach ID Date Reach | Erosion| Number| Mean Mean Length | Eroding | Monitoring| Sediment| Road | Road | Grazing Grazing Cropland Cropland Logging Logging Natural| "Other"| "Other"
Type Type of BEHI BEHI of Bank (% Site Load per | Load | Load Load Load Load | Load (%) Load Load | Natural| Load Load Load
Banks | Score Rating Eroding of Sediment | 1000 Feet| (tons (%) (tons (%) (tons (tons (%) Load (%) (tons (%)
Bank reach) Load (Tons/Year| /year) /year) /year) /year) (tons /year)
(Feet) (Tons/Year] /year)
Sinclair | SNC 168 | 8/26/08 | CRO0-2-U| Active 0 0 0.0 0.0 0.0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
Creek SNC 168 | 8/26/08 | CR0-2-U| Slow 4 28.7 | moderate 228 11.4 53.5 53.5 26.7 50 0.0 0 0.0 0 0.0 0 10.69 20 16.0 30
SNC 148 | 8/26/08 | CRO-2-U| Total 4 228 11.4 53.5 53.5 26.7 50 0.0 0 0.0 0 0.0 0 10.69 20 16.0 30
SNC 8 9/9/08 CR4-2-U| Active 1 21.4 | moderate 72 3.6 9.0 9.0 0.0 0 0.0 0 0.0 0 0.0 0 8.96 100 0.0 0
SNC 8 9/9/08 CR4-2-U| Slow 2 22.2 | moderate 68 3.4 2.7 2.7 0.0 0 0.0 0 0.0 0 0.0 0 2.72 100 0.0 0
SNC 8 9/9/08 CR4-2-U| Total 3 140 7.0 11.7 11.7 0.0 0 0.0 0 0.0 0 0.0 0 11.68 100 0.0 0
SNC & 8/25/08 | CRO-2-U| Active 14 35.0 high 321 16.1 42.0 42.0 0.0 0 42.0 100 0.0 0 0.0 0 0.00 0 0.0 0
SNC & 8/25/08 | CRO-2-U| Slow 0 0 0.0 0.0 0.0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
SNC & 8/25/08 | CRO-2-U| Total 14 321 16.1 42.0 42.0 0.0 0 42.0 100 0.0 0 0.0 0 0.00 0 0.0 0
Swamp SWP 3L 9/10/08 | NR4-2-U| Active 0 0 0.0 0.0 0.0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
Creek SWP 31 9/10/08 | NR4-2-U| Slow 7 21.0 | moderate 117 5.9 1.0 1.0 0.0 0 0.0 0 0.0 0 0.1 9 0.88 91 0.0 0
SWP 3L 9/10/08 | NR4-2-U| Total 7 117 5.9 1.0 1.0 0.0 0 0.0 0 0.0 0 0.1 9 0.88 91 0.0 0
SWP &1 8/24/08 | NRO-3-U| Active 2 34.1 high 93 4.7 9.8 9.8 0.0 0 0.0 0 0.0 0 8.8 90 1.0 10 0.0 0
SWP 51 8/24/08 | NRO-3-U| Slow 3 23.6 | moderate 149 7.5 3.6 3.6 0.0 0 0.0 0 0.0 0 3.6 100 0.0 0 0.0 0
SWP 51 8/24/08 | NRO-3-U| Total 5 242 12.1 13.4 13.4 0.0 0 0.0 0 0.0 0 12.4 93 1.0 7 0.0 0
SWP 9 8/24/08 | NR2-3-U| Active 0 0 0.0 0.0 0.0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
SWP 9l 8/24/08 | NR2-3-U| Slow 7 32.4 high 535 26.8 51.6 51.6 0.0 0 0.0 0 0.0 0 0.0 0 51.57 100 0.0 0
SWP 9 8/24/08 | NR2-3-U| Total 7 535 26.8 51.6 51.6 0.0 0 0.0 0 0.0 0 0.0 0 51.57 100 0.0 0
Therriault | THR 141 | 8/25/08 | CRO0-2-U| Active 2 40.9 very high 43 2.2 2.8 2.8 0.0 0 0.4 14 0.0 0 0.0 0 2.44 86 0.0 0
Creek THR 141 | 8/25/08 | CRO-2-U| Slow 6 35.9 high 91 4.6 5.1 5.1 0.0 0 0.2 4 0.0 0 0.5 10 2.45 48 1.9 38
THR 141 | 8/25/08 | CR0-2-U| Total 8 134 6.7 7.9 7.9 0.0 0 0.6 7 0.0 0 0.5 6 4.89 62 1.9 24
THR % 8/25/08 | CRO0-2-U| Active 5 37.8 high 76 3.8 12.9 12.9 0.0 0 0.0 0 0.0 0 7.4 57 5.55 43 0.0 0
THR % 8/25/08 | CRO-2-U| Slow 8 27.6 | moderate 198 9.9 8.5 8.5 0.0 0 0.0 0 0.0 0 5.4 63 3.09 37 0.0 0
THR % 8/25/08 | CRO-2-U| Total 13 274 13.7 21.4 21.4 0.0 0 0.0 0 0.0 0 12.7 60 8.64 40 0.0 0
Tobacco | TOB 11 8/22/08 | NRO-5-U| Active 6 24.0 | moderate | 1281 32.0 95.2 47.6 0.0 0 1.3 1 0.0 0 0.0 0 93.90 99 0.0 0
River TOB #1 8/22/08 | NRO-5-U| Slow 2 27.1 | moderate 306 7.7 13.3 6.6 0.0 0 0.0 0 0.0 0 0.0 0 13.27 100 0.0 0
TOB 11 8/22/08 | NRO-5-U| Total 8 1587 39.7 108.5 54.3 0.0 0 1.3 1 0.0 0 0.0 0 107.17 99 0.0 0
TOB 13 9/9/08 NRO-5-U| Active 1 41.3 | very high 450 11.3 113.4 56.7 0.0 0 0.0 0 0.0 0 0.0 0 113.36| 100 0.0 0
TOB 13 9/9/08 NRO-5-U| Slow 4 21.6 | moderate 585 14.6 23.4 11.7 1.6 7 1.6 7 0.0 0 0.0 0 20.24 87 0.0 0
TOB 13 9/9/08 NRO-5-U| Total 5 1035 25.9 136.7 68.4 1.6 1 1.6 1 0.0 0 0.0 0 133.60 98 0.0 0
TOB 23 9/9/08 NRO-5-U| Active 3 28.2 | moderate 123 3.1 13.5 6.7 6.7 50 0.0 0 0.0 0 0.0 0 2.36 18 4.4 32
TOB 23 9/9/08 NRO-5-U| Slow 3 15.1 low 317 7.9 5.4 2.7 1.9 35 0.0 0 0.0 0 0.0 0 3.51 65 0.0 0
TOB 23 9/9/08 NRO-5-U| Total 6 440 11.0 18.8 9.4 8.6 46 0.0 0 0.0 0 0.0 0 5.86 31 4.4 23
TOB 26 8/22/08 | NRO-5-U| Active 6 28.8 | moderate 728 18.2 151.1 75.6 0.0 0 0.0 0 0.0 0 0.0 0 28.77 19 122.3 81
TOB 26 8/22/08 | NRO-5-U| Slow 2 31.8 high 262 6.6 15.3 7.6 0.0 0 0.0 0 0.0 0 0.0 0 15.27 100 0.0 0
TOB 26 8/22/08 | NRO-5-U| Total 8 990 24.8 166.4 83.2 0.0 0 0.0 0 0.0 0 0.0 0 44.04 26 122.3 74
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TableB-2. Fine Sediment in Pool Tadluts

Reach ID Date Cell Pool Grid Toss Percent <émn  Spawning Gravels Present?
CLARENCE 8/26/08 1 30 No
CLARENCE 8/26/08 2 0 No
CLARENCE 8/26/08 2 0 No
CLARENCE 8/26/08 3 1 No
DEP 12 8/27/08 1 1 Yes
DEP 12 8/27/08 1 5 Yes
DEP 12 8/27/08 2 4 Yes
DEP 12 8/27/08 2 4 Yes
DEP 12 8/27/08 3 5 Yes
DEP 12 8/27/08 3 2 Yes
DEP 12 8/27/08 4 7 Yes
DEP 12 8/27/08 4 3 Yes
DEP 12 8/27/08 5 1 Yes
DEP 12 8/27/08 5 7 Yes
DEP @ 8/27/08 1 7 No
DEP @ 8/27/08 3 3 No
DEP @ 8/27/08 4 1 No
DEP @ 8/27/08 4 0 No
ENA 1@ 8/21/08 1 34 Yes
ENA 1@ 8/21/08 1 9 No
ENA 1@ 8/21/08 2 5 No
ENA 1@ 8/21/08 2 6 Yes
ENA 1@ 8/21/08 3 5 No
ENA 1 8/21/08 3 7 No
ENA 1 8/21/08 4 13 Yes
ENA 1 8/21/08 4 3 No
ENA 1 8/21/08 5 3 No
ENA 1 8/21/08 5 1 Yes
FTN 127 8/23/08 1 3 Yes
FTN 127 8/23/08 1 3 No
FTN 127 8/23/08 2 10 No
FTN 127 8/23/08 2 8 No
FTN 127 8/23/08 3 15 No
FTN 127 8/23/08 3 44 No
FTN 127 8/23/08 4 11 Yes
FTN 127 8/23/08 4 39 Yes
FTN 127 8/23/08 5 17 Yes
FTN 127 8/23/08 5 18 No
FTN 131 8/23/08 1 6 No
FTN 131 8/23/08 1 5 No
FTN 131 8/23/08 2 7 Yes
FTN 131 8/23/08 2 1 No
FTN 131 8/23/08 3 2 Yes
FTN 131 8/23/08 4 4 Yes
FTN 131 8/23/08 5 23 Yes
FTN 43 8/28/08 1 10 Yes
FTN 43 8/28/08 1 4 Yes
FTN 43 8/28/08 2 8 Yes
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TableB-2. Fine Sediment in Pool Tadluts

Reach ID Date Cell Pool Grid Toss Percent <émn  Spawning Gravels Present?
FTN 43 8/28/08 2 4 No
FTN 43 8/28/08 3 3 Yes
FTN 43 8/28/08 3 3 Yes
FTN 43 8/28/08 4 2 Yes
FTN 43 8/28/08 4 3 Yes
FTN 43 8/28/08 5 7 Yes
FTN 61 8/23/08 1 18 Yes
FTN 61 8/23/08 1 5 No
FTN 61 8/23/08 2 7 Yes
FTN 61 8/23/08 2 25 No
FTN 61 8/23/08 3 5 Yes
FTN 61 8/23/08 3 4 Yes
FTN 61 8/23/08 4 11 Yes
FTN 61 8/23/08 4 2 Yes
FTN 61 8/23/08 5 16 Yes
FTN 61 8/23/08 5 27 Yes
FTN 93 8/27/08 1 1 No
FTN 93 8/27/08 1 3 Yes
FTN 3 8/27/08 2 4 No
FTN 8 8/27/08 2 0 No
FTN 8 8/27/08 3 0 No
LME 61 8/26/08 1 95 No
LME 61 8/26/08 1 100 No
LME 61 8/26/08 1 100 No
LME 61 8/26/08 2 72 No
LME 61 8/26/08 2 100 No
LME6-1 8/26/08 3 89 No
LME 61 8/26/08 5 80 No
SNC 168 8/26/08 1 12 No
SNC 168 8/26/08 1 11 No
SNC 1438 8/26/08 2 100 Yes
SNC 1438 8/26/08 2 100 Yes
SNC 1438 8/26/08 3 94 Yes
SNC 138 8/26/08 3 100 No
SNC 138 8/26/08 4 100 No
SNC 1438 8/26/08 4 52 No
SNC 1438 8/26/08 5 99 No
SNC 138 8/26/08 5 90 No
SNC & 8/25/08 1 2 Yes
SNC & 8/25/08 1 2 No
SNC & 8/25/08 2 1 No
SNC & 8/25/08 2 1 No
SNC & 8/25/08 3 1 No
SNC & 8/25/08 3 1 No
SNC & 8/25/08 4 1 No
SNC & 8/25/08 4 1 No
SN@8-2 8/25/08 5 0 No
SNC & 8/25/08 5 3 No
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TableB-2. Fine Sediment in Pool Tadluts

Reach ID Date Cell Pool Grid Toss Percent <émn  Spawning Gravels Present?
SWP 51 8/24/08 1 2 No
SWP 51 8/24/08 1 5 Yes
SWP 51 8/24/08 2 1 No
SWP 51 8/24/08 2 1 No
SWP 51 8/24/08 3 5 No
SWP 51 8/24/08 3 2 No
SWP 51 8/24/08 4 2 No
SWP 51 8/24/08 4 19 No
SWP 51 8/24/08 5 1 No
SWP 51 8/24/08 5 0 No
SWP a1 8/24/08 1 2 No
SWP a1 8/24/08 2 1 No
SWP a1 8/24/08 3 1 No
SWP a1 8/24/08 4 0 No
THR 14 8/25/08 1 3 Yes
THR 141 8/25/08 1 4 Yes
THR 14 8/25/08 2 5 Yes
THR 14 8/25/08 3 4 No
THR 141 8/25/08 4 7 No
THR 141 8/25/08 4 1 Yes
THR 14 8/25/08 4 3 Yes
THR 14 8/25/08 5 1 Yes
THR % 8/25/08 1 6 No
THR % 8/25/08 1 1 Yes
THR % 8/25/08 2 10 Yes
THR % 8/25/08 2 5 Yes
THR % 8/25/08 3 7 No
THR % 8/25/08 3 12 Yes
THR % 8/25/08 4 3 Yes
THR9-5 8/25/08 4 14 No
THR % 8/25/08 5 12 Yes
TOB 11 8/22/08 2 5 Yes
TOB 11 8/22/08 3 0 No
TOB 11 8/22/08 4 1 No
TOB 11 8/22/08 4 0 No
TOB 11 8/22/08 5 0 No
TOB 26 8/22/08 1 1 No
TOB 26 8/22/08 1 2 Yes
TOB 26 8/22/08 2 3 Yes
TOB 26 8/22/08 3 1 Yes
TOB 26 8/22/08 3 0 Yes
TOB 26 8/22/08 4 1 Yes
TOB 26 8/22/08 4 0 Yes
TOB 26 8/22/08 5 0 No
TOB 26 8/22/08 5 0 Yes
TOB 26 8/22/08 5 1 Yes
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TableB-3. Pool and Large Woody Debris Data

Reach ID Date Cell Mean Number of Number of Number of Total
Residual Pools per Individual LWD Number of
Pool Depth | 1000 Feet | Pieces of LWD| Aggregates perl LWD per
(ft) per 1000 Feet 1000 Feet 1000 Feet
DEP @ 8/27/08 | 1-5 1.0 16 37 4 63
DEP 12 | 8/27/08 | 1-5 1.6 17 35 8 101
ENA 1@ | 8/21/08 | 1-5 1.2 17 61 9 133
FTN 43 8/28/08 | 1-5 1.7 10 17 1 25
FTN 61 8/23/08 | 1-5 1.0 16 31 1 43
FTN 93 8/27/08 | 1-5 1.7 7 17 0 19
FTN 127 | 8/23/08 | 1-5 15 12 13 0 19
FTN 131 | 8/23/08 | 1-5 1.7 11 59 1 74
CLARENCI| 8/26/08 | 1-5 1.0 7 28 1 34
LME 61 8/26/08 | 1-5 0.5 14 70 2 88
SNC & 8/25/08 | 1-5 1.1 17 20 14 120
SNC 168 | 8/26/08 | 1-5 0.9 17 43 1 48
SWPEL | 8/24/08 | 1-5 0.7 17 27 2 38
SWP A | 8/24/08 | 1-5 1.2 8 25 2 31
THR % 8/25/08 | 1-5 1.2 16 92 7 153
THR 141 | 8/25/08 | 1-5 15 16 31 5 75
TOB 11 8/22/08 15 1.6 3 14 1 17
TOB 26 8/22/08 | 15 2.6 6 17 1 20
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TableB-4. Riparian Greenline Data

Reach ID Date Cell Percent Percent Percent Riprap| Percent Overstory| Right Bank Meanj  Left Bank Mean
Understory | Bare/Disturbed Canopy Cover Riparian Zone Riparian Zone
Shrub Cover Ground Width (ft) Width (ft)
DEP @ 8/27/08 1 30 10 0 73 >200 30
DEP @ 8/27/08 2 58 20 0 53 >200 8
DEP @ 8/27/08 3 80 10 0 53 >200 20
DEP @ 8/27/08 4 45 5 0 58 >200 70
DEP @ 8/27/08 5 55 0 0 78 >200 >200
DEP 12 8/27/08 1 23 0 0 3 113 63
DEP 12 8/27/08 2 30 0 0 3 63 34
DEP 12 8/27/08 3 30 0 0 33 88 64
DEP 12 8/27/08 4 43 0 0 18 100 >150
DEP 12 8/27/08 5 45 0 0 50 >200 >200
ENA 1@ 8/21/08 1 98 0 0 30 27 >30
ENA 1@ 8/21/08 2 95 0 0 8 40 34
ENA 1@ 8/21/08 3 88 0 0 3 29 39
ENA 1@ 8/21/08 4 90 0 0 8 26 32
ENA 1@ 8/21/08 5 80 0 0 5 11 15
FTN 43 8/28/08 1 93 0 0 30 0 0
FTN 43 8/28/08 2 63 0 0 3 0 0
FTN 43 8/28/08 3 53 0 0 0 0 0
FTN 43 8/28/08 4 33 0 0 3 >200 >200
FTN 43 8/28/08 5 65 0 0 13 >200 >200
FTN 61 8/23/08 1 88 0 0 43 >200 63
FTN 61 8/23/08 2 75 0 0 68 >200 >200
FTN 61 8/23/08 3 98 5 0 33 >200 >200
FTN 61 8/23/08 4 100 0 0 28 >200 >200
FTN 61 8/23/08 5 93 0 0 28 >200 >188
FTN 93 8/27/08 1 38 0 0 30 >200 >200
FTN 8 8/27/08 2 45 0 0 65 >200 >200
FTN 93 8/27/08 3 28 0 0 13 >200 >200
FTN 93 8/27/08 4 20 0 0 10 >200 >200
FTN 93 8/27/08 5 20 0 0 0 >200 >188
FTN 127 8/23/08 1 38 18 0 23 0 0
FTN 127 8/23/08 2 38 0 0 23 0 0
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TableB-4. Riparian Greenline Data

Reach ID Date Cell Percent Percent Percent Riprap| Percent Overstory| Right Bank Meanj  Left Bank Mean
Understory | Bare/Disturbed Canopy Cover Riparian Zone Riparian Zone
Shrub Cover Ground Width (ft) Width (ft)
FTN 127 8/23/08 3 33 0 0 28 0 0
FTN 127 8/23/08 4 0 10 0 0 0 0
FTN 127 8/23/08 5 55 0 0 3 0 79
FTN 131 8/23/08 1 100 0 0 38 >200 >200
FTN 131 8/23/08 2 83 0 0 65 >200 >200
FTN 131 8/23/08 3 75 0 0 58 >200 >200
FTN 131 8/23/08 4 83 0 0 43 >200 >200
FTN 131 8/23/08 5 45 0 0 40 >200 >200
CLARENCE 8/26/08 1 100 0 0 55 >200 >200
CLARENCE 8/26/08 2 98 0 0 28 >200 >200
CLARENCE 8/26/08 3 98 0 0 50 >200 >200
CLARENCE 8/26/08 4 50 0 0 33 >200 >200
CLARENCE 8/26/08 5 98 0 0 30 >200 >200
LME 61 8/26/08 1 60 0 0 75 >200 >200
LME 61 8/26/08 2 60 0 0 40 >200 >200
LME 61 8/26/08 3 30 0 0 65 >200 >200
LME 61 8/26/08 4 55 0 0 65 >200 >200
LME 61 8/26/08 5 60 0 0 50 65 65
SNC & 8/25/08 1 80 0 0 80 15 20
SNC & 8/25/08 2 63 0 0 43 30 13
SNC & 8/25/08 3 53 0 0 85 23 15
SNC & 8/25/08 4 88 0 0 75 25 35
SNC & 8/25/08 5 60 0 0 53 20 10
SNC 138 8/26/08 1 13 10 0 10 18 26
SNC 138 8/26/08 2 20 0 0 5 11 21
SNC 138 8/26/08 3 13 0 0 18 19 30
SNC 138 8/26/08 4 15 0 0 5 30 38
SNC 163 8/26/08 5 13 0 0 0 28 30
SWP &1 8/24/08 1 88 0 0 0 >200 69
SWP &1 8/24/08 2 75 0 0 13 >200 150
SWP &1 8/24/08 3 48 0 0 20 >200 >200
SWP &1 8/24/08 4 93 0 0 15 >200 >200
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TableB-4. Riparian Greenline Data

Reach ID Date Cell Percent Percent Percent Riprap| Percent Overstory| Right Bank Meanj  Left Bank Mean
Understory | Bare/Disturbed Canopy Cover Riparian Zone Riparian Zone
Shrub Cover Ground Width (ft) Width (ft)

SWP 51 8/24/08 5 93 0 0 8 >200 >200
SWP a1 8/24/08 1 53 0 0 65 75 >200
SWP a1 8/24/08 2 18 0 0 45 >113 >200
SWP a1 8/24/08 3 63 0 0 50 >200 >200
SWP a1 8/24/08 4 63 0 0 80 >200 >200
SWP a1 8/24/08 5 60 0 0 45 >200 >200
THR % 8/25/08 1 58 0 0 50 >200 >125
THR % 8/25/08 2 45 0 0 55 >200 >200
THR % 8/25/08 3 60 0 0 60 >200 >200
THR9-5 8/25/08 4 75 0 0 55 >200 >200
THR % 8/25/08 5 63 0 0 63 >150 >200
THR 141 8/26/08 1 35 0 0 55 18 19
THR 141 8/27/08 2 28 0 0 48 15 49
THR 141 8/28/08 3 13 0 0 63 34 >200
THR 141 8/29/08 4 40 0 0 80 30 125
THR 141 8/30/08 5 18 0 0 73 30 58
TOB 11 8/22/08 1 29 2 0 58 >74 14
TOB 11 8/22/08 2 48 4 0 52 15 9
TOB 11 8/22/08 3 40 0 0 40 16 20
TOB 11 8/22/08 4 15 0 0 21 6 40
TOB 11 8/22/08 5 60 0 0 67 15 34
TOB 26 8/22/08 1 85 0 0 54 >200 75
TOB 26 8/22/08 2 77 0 0 50 74 >200
TOB 26 8/22/08 3 15 0 0 2 >200 29
TOB 26 8/22/08 4 85 0 0 63 >200 >181
TOB 26 8/22/08 5 50 2 0 15 >58 >200
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TableB-5. Channel Cross Section Data

Reach ID| Date Cell| Latitude | Longitude | Feature| Bankfull Cross Bankfull | Width | Maximum| Floodprone | Entrenchment
Channel | Sectional| Mean / Depth (ft)| Width (ft) Ratio
Width Area (ftz) Depth Depth
(ft) (ft) Ratio
DEP® | 8/27/08 | 1 48.77628 | -114.85604 riffle 17.8 26.3 1.47 12.1 1.8 19.3 11
DEP @ | 8/27/08 | 2 48.77657 | -114.8556% riffle 25.2 38.8 1.54 16.4 2.0 57.7 2.3
DEP® | 8/27/08 | 3 48.77709 | -114.8552¢ riffle 175 26.3 1.50 11.7 2.2 24.5 14
DEP® | 8/27/08 | 5 48.77816 | -114.8543% riffle 19.0 30.4 1.60 6.4 2.3 62.0 3.3
DEP 12 | 8/27/08 1 48.76067 | -114.88277 riffle 21.0 30.5 1.45 14.5 1.8 101.0 4.8
DEP 12 | 8/27/08 | 3 48.76012 | -114.88113 riffle 19.0 26.6 1.40 13.6 2.2 126.5 6.7
DEP 12 | 8/27/08 | 4 48.75962 | -114.88077 riffle 17.0 20.2 1.19 14.3 1.7 66.0 3.9
DEP 12 | 8/27/08 5 48.75941 | -114.88075 riffle 20.7 26.3 1.27 16.3 2.1 95.7 4.6
ENA 1@ | 8/21/08 | 1 48.66069 | -114.93443 riffle 28.4 25.3 0.90 31.6 1.6 37.4 1.3
ENA 1@ | 8/21/08 | 2 48.66088 | -114.93547 riffle 215 215 1.00 215 1.8 61.5 2.9
ENA 1@ | 8/21/08 | 3 48.66065 | -114.93604 riffle 15.6 15.6 1.00 15.6 1.9 311 2.0
ENA 1€ | 8/21/08 4 48.66075 | -114.93647 riffle 16.4 17.0 1.04 15.8 15 24.4 15
ENA 1@ | 8/21/08 | 5 48.66027 | -114.9371€ riffle 29.7 29.7 1.00 29.7 14 34.9 1.3
FTN 43 | 8/28/08 | 1 48.54107 | -114.95274 riffle 21.3 26.3 1.23 17.3 1.8 42.8 2.0
FTN 43 | 8/28/08 | 2 48.54028 | -114.95307 riffle 19.7 28.0 1.42 13.8 1.7 58.7 3.0
FTN43 | 8/28/08 | 4 48.53973 | -114.9525] riffle 26.0 21.4 0.82 31.7 15 78.0 3.0
FTN 61 | 8/23/08 | 1 48.57404 | -114.95517 riffle 23.8 22.6 0.99 24.0 14 36.8 1.6
FTNeL | 8/23/08 | 2 48.57355 | -114.95463 riffle 22.7 20.4 0.90 25.2 1.6 24.7 11
FTN 61 | 8/23/08 | 4 48.57274 | -114.95477 riffle 17.0 20.4 1.20 14.2 1.9 2.6 15
FTN93 | 8/27/08 | 1 48.61608 | -114.9491] riffle 32.0 44.4 1.38 23.2 1.9 41.5 1.3
FTN93 | 8/27/08 | 2 48.61007 | -114.94949 riffle 36.0 64.4 1.78 20.2 2.1 65.0 1.8
FTNO-3 | 8/27/08 | 5 48.61016 | -114.9511% riffle 20.5 37.6 1.83 11.2 2.2 94.5 4.6
FTN 127 | 8/23/08 | 1 48.70507 | -114.88379 riffle 63.0 66.2 1.05 60.0 1.9 85.0 1.4
FTN 127 | 8/23/08 | 2 48.70451 | -114.8843] riffle 48.7 55.0 1.13 43.1 1.9 192.7 4.0
FTN 127 | 8/23/08 | 3 48.70388 | -114.88387 riffle 91.7 87.1 0.95 96.5 1.8 175.7 1.9
FTN 127 | 8/23/08 | 5 48.70322 | -114.88239 riffle 46.5 65.1 1.40 33.2 2.0 66.5 14
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TableB-5. Channel Cross Section Data

Reach ID| Date Cell| Latitude | Longitude | Feature| Bankfull Cross Bankfull | Width | Maximum| Floodprone | Entrenchment
Channel | Sectional| Mean / Depth (ft)| Width (ft) Ratio
width | Area (ff) | Depth | Depth
(ft) (ft) Ratio
FTN 131 | 8/23/08 | 1 48.75771 | -114.89907 riffle 32.9 47.7 1.45 22.7 2.0 42.9 1.3
FTN 131 | 8/23/08 | 2 48.75750 | -114.89875 riffle 46.3 70.4 1.52 30.5 2.1 54.8 1.2
FTN 131 | 8/23/08 | 3 48.75727 | -114.8981% riffle 32.3 37.5 1.16 27.8 1.9 58.3 1.8
FTN 13L | 8/23/08 | 5 48.75731 | -114.89687 riffle 26.5 40.6 1.53 17.3 2.1 425 1.6
CLAREN(Q 8/26/08 | 1 48.89199 | -114.79767 riffle 31.9 52.6 1.65 19.3 25 >250 7.8
CLAREN(Q 8/26/08 | 2 48.48208 | -114.79797 riffle 27.0 51.0 1.88 14.4 3.9 >231 8.6
CLAREN(Q 8/26/08 | 3 48.89269 | -114.7983¢ riffle 31.4 57.9 1.84 171 25 42.9 14
CLAREN(Q 8/26/08 | 4 48.89322 | -114.79827 riffle 25.0 50.0 2.00 12.5 2.7 17.5 1.7
CLAREN(Q 8/26/08 | 5 48.89333 | -114.7988( riffle 35.6 62.9 1.80 19.8 2.9 >238 6.7
LME 21 | 8/26/08 | 2 48.64851 | -114.8706% riffle 7.7 7.4 0.96 8.0 1.4 29.7 3.9
LME 21 | 8/26/08 | 3 48.64834 | -114.8705¢ riffle 6.2 6.5 1.05 5.9 1.9 21.7 3.5
LME 21 8/26/08 4 48.64854 | -114.87017 riffle 7.6 8.4 1.10 6.9 1.8 17.6 2.3
LME 21 | 8/26/08 | 5 48.64853 | -114.86967 riffle 8.3 10.8 1.30 6.4 2.0 17.3 2.1
SNC& | 8/25/08 | 1 48.88638 | -115.0002( riffle 28.0 28.6 1.02 27.5 17 37.3 1.3
SNC& | 8/25/08 | 2 48.88681 | -115.0015€ riffle 17.0 21.4 1.26 135 15 27.6 1.6
SNC & 8/25/08 3 48.88713 | -115.00123 riffle 14.0 17.8 1.27 11.0 1.7 37.4 2.7
SNC& | 8/25/08 | 4 48.88725 | -115.00053 riffle 22.3 24.5 1.10 20.3 15 30.8 4.3
SNC& | 8/25/08 | 5 48.88750 | -115.0001¢ riffle 22.5 20.3 0.90 25.0 15 95.3 1.3
SNC 168 | 8/26/08 | 1 48.87679 | -115.0491¢ riffle 19.3 23.0 1.19 16.2 15 25.3 1.3
SNC 148 | 8/26/08 | 2 48.87649 | -115.04857 riffle 22.0 25.1 1.14 19.3 1.6 34.6 14
SNC 18 | 8/26/08 3 48.87632 | -115.04777 riffle 22.0 22.7 1.13 17.7 1.5 35.0 1.7
SWPEL | 8/24/08 | 1 48.59672 | -115.05787 riffle 30.5 32.6 1.07 28.5 1.9 495 1.6
SWP 5L | 8/24/08 | 2 48.59711 | -115.0590] riffle 23.2 21.1 0.90 25.5 1.7 39.7 1.7
SWP &L | 8/24/08 | 3 48.59714 | -115.05924 riffle 22.0 21.6 0.98 22.4 1.7 435 2.0
SWPEL | 8/24/08 | 4 48.59729 | -115.06017 riffle 23.0 22.3 0.97 23.7 15 30.0 1.3
SWPEL | 8/24/08 | 5 48.59715 | -115.0608] riffle 25.1 30.9 1.23 20.4 1.6 30.6 1.2
SWP Al | 8/24/08 | 1 48.60279 | -114.96725 riffle 38.0 41.8 1.10 34.6 2.5 78.0 2.1
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TableB-5. Channel Cross Section Data

Reach ID| Date Cell| Latitude | Longitude | Feature| Bankfull Cross Bankfull | Width | Maximum| Floodprone | Entrenchment
Channel | Sectional| Mean / Depth (ft)| Width (ft) Ratio
width | Area (ff) | Depth | Depth
(ft) (ft) Ratio
SWP Al | 8/24/08 | 2 48.60233 | -114.9674% riffle 41.5 56.9 1.37 30.3 2.4 131.5 3.2
SWP A | 8/24/08 | 3 48.60209 | -114.96777 riffle 38.0 62.5 1.64 23.2 1.9 58.0 1.5
SWP Al | 8/24/08 | 4 48.60206 | -114.9684( riffle 32.2 48.3 1.50 215 2.4 53.2 1.7
SWP Al | 8/24/08 | 5 48.60153 | -114.9692¢ riffle 30.0 47.1 1.57 19.1 25 98.0 3.3
THR % | 8/25/08 | 1 48.84865 | -114.92039 riffle 15.5 23.6 1.50 10.2 1.9 59.3 3.8
THR % | 8/25/08 | 2 48.84912 | -114.92059 riffle 16.0 23.5 1.46 11.0 1.7 38.0 2.4
THR % | 8/25/08 | 3 48.84964 | -114.92064 riffle 13.3 19.4 1.45 9.2 1.7 24.3 1.8
THR % | 8/25/08 | 4 48.84989 | -114.9202% riffle 17.6 26.8 1.52 11.6 2.2 25.2 1.4
THR 141 | 8/25/08 | 1 48.83928 | -114.9348¢ riffle 19.0 28.3 1.48 12.8 2.2 124.0 6.5
THR 141 | 8/25/08 | 2 48.83981 | -114.93499 riffle 18.0 23.9 1.33 135 1.8 52.0 2.9
THR 141 | 8/25/08 | 3 48.84013 | -114.9345€¢ riffle 17.0 28.7 1.68 135 2.0 26.5 1.6
THR 141 | 8/25/08 | 4 48.84044 | -114.93467 riffle 16.3 29.2 1.79 9.1 25 37.3 2.3
THR 141 | 8/25/08 | 5 48.84091 | -114.93479 riffle 16.5 24.4 1.47 11.2 2.0 58.5 3.5
TOBH | 8/22/08 | 1 48.80305 | -114.95797 riffle 69.0 160.2 2.30 30.0 3.2 >284 4.1
TOB H1 | 8/22/08 | 2 48.80222 | -114.95694 riffle 70.0 157.7 2.25 31.1 2.9 8.4 1.2
TOB 1 | 8/22/08 | 3 48.80104 | -114.9558¢€ riffle 83.0 172.6 2.08 20.0 2.9 >304 3.7
TOB 11 | 8/22/08 | 4 48.80056 | -114.9549¢ riffle 77.0 155.5 2.02 38.1 3.4 >309 4.0
TOB U | 8/22/08 | 5 48.79984 | -114.9536] riffle 78.5 194.7 2.48 317 3.3 >311 4.0
TOB 26 | 8/22/08 | 1 48.89653 | -115.11347 riffle 55.0 137.5 2.50 22.0 35 67.5 1.2
TOB 26 | 8/22/08 | 2 48.89666 | 115.11205 riffle 96.0 223.7 2.33 41.2 2.8 135.0 14
TOB 26 | 8/22/08 | 4 48.89611 | -115.1117] riffle 92.8 198.6 2.14 43.4 2.8 >352.8 3.8
TOB 26 | 8/22/08 | 5 48.89594 | -115.11224 riffle 95.0 195.0 2.05 46.3 35 >303 2.2
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ATTACHMENCC QUALITYASSURANCO UALITYCONTROIREVIEW

GENERADESCRIPTION GELDACTIVITIES

Sediment and habitat monitoring was conducted in the Tobacco River TMDL Planning Area in the
summer/fall of 2008Three separate field visits were conducted as part ofdbsessment:

On July 2223, 2008, a field reconnaissancewreonsisting of Banning StaBEQ) and Josh Vincent
(Water & Environmental Technologies) conducted site visits of potential field assessitasrwhich
were previouslydentified using aerigbhotography and Gl&ites were inspected for their sampling
feasibility and ability to gain access to private property.

On August 228, 2008, a sediment and habitat field crew consisting of Banning Stare Gteok, and
Christina StatenEQ), and Jbsvincent, John Trudnowski, John Babcock, and Ty DeBoo (Water &
Environmental Technologies) conducted both longitudinal and Bank Erosion Hazard Index (BEHI) field
assessments on 18 impaired stream reaches according to the Sampling and Analysis Plad foepare
this project (Sampling and Analysis Plan, Sediment and Habitat Assessment, Tobacco River TPA, July
2008).

On September-82, 2008, a fieldrew consisting of Steve CoddHQ) and Josh Vincent (Water &
Environmental Technologies) conducted limitezldiassessments consisting of BEHI data only on an
additional 14 impaired reaches.

Field Variance from SAP

Duringthe field assessments, the following activities were noted as deviating from theapd SARL
was determined during field activities thtiie assessment conducted on reach THRL extended
upstream into reach 1:2. The reach location is noted correctly in the GIS database.

After completing fieldactivities it was determined that the assessment of GRVvgas actually
completed on ClarereCreek, a tributary of Grave Credke reach of Clarence Cresmintained good
reference data, ands a result, these data were used in the analysis.

BEHI Data Adjustments

Table G-1 provides adjustments made to the field data dursggdiment load calcutens. In many cases,
measurements for near bank stress (NBS), including near bank max depth or mean bankfull depth, were
not provided, so NBS was estimated either in the field or from phdths.table provides both the

original value determined in thedlid and the adjusted value used for sediment loading calculat®ns.
rationale for why the value was adjusted is also provided.

TableCG1. BEHI adjustments

Reach | Bank Parameter Original Value | Adjusted Rationale

Value
DEP @ 2 bank height 50+ 10 notessay3-10' of bank ieroding
DEP @ 3 NBS not calculated low used calculated value from bank 1
DEP @ 4 bank height 50+ 10 notes say 3L0' of bank is eroding
DEP @ 4 NBS not calculated low used calculated value from bank 2
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TableG1. BEHI adjustments

Reach | Bank Parameter Original Value | Adjusted Rationale
Value
DEP @ 5 NBS not calculated | moderate | outside meander bend
DEP 12 2 NBS not calculated low used calculated value from bank 1
DEP 12 4 NBS not calculated very low | used calculated value from bank 2
DEP 12 5 NBS not calculated very low | used calculated value from bagk
ENA 1@ 2 NBS not calculated low used calculated value from bank 1
ENA 1@ 3 NBS not calculated low used calculated value from bank 1
ENA 1 4 NBS not calculated low used calculated value from bank 1
ENA 1 5 NBS not calculated low usedcalculated value from bank 1
ENA 1@ 6 NBS not calculated low used calculated value from bank 1
ENA 1@ 7 NBS not calculated low used calculated value from bank 1
LME 61 2 NBS not calculated low used estimated value from field form
LME 61 3 NBS not calculated low used estimated value from bank 2
LME 61 4 NBS not calculated low used estimated value from bank 2
LME 61 5 NBS not calculated high used estimated value from field form
LME 61 6 NBS not calculated high used estimated value frorfield form
LME 61 7 NBS not calculated very low | used calculated value from bank 1
LME 61 8 NBS not calculated high used estimated value from field form
SNC & 6 bank length not measured 10 estimated from photo
SNC & 2 NBS not calculated low usedestimated value from field form
SNC & 3 NBS not calculated very low | used estimated value from field form
SNC & 4 NBS not calculated very low | used estimated value from field form
SNC & 5 NBS not calculated very low | used estimated value from fiekdrm
SNC & 6 NBS not calculated very high | used estimated value from field form
SNC & 7 NBS not calculated | very high | used estimated value from field form
SNC & 8 NBS not calculated low used estimated value from field form
SNC & 9 NBS not calculated high used estimated value from field form
SNC & 10 NBS not calculated high used estimated value from field form
SNC & 11 NBS not calculated very low | used calculated value from bank 1
SNC & 12 NBS not calculated | very high | used estimated/alue from bank 7
SNC & 13 NBS not calculated low used estimated value from field form
SNC & 14 NBS not calculated high used estimated value from field form
SNC 148 3 NBS not calculated very low | used calculated value from bank 1
SNC 168 4 NBS not calculated very low | used calculated value from bank 1
SNC 168 4 root depth 3.9 2.8 bank heights 2.8, adjusted so ratio is 1
THR % 4 NBS not calculated very low | used calculated value from bank 1
THR % 7 NBS not calculated very low | usedcalculated value from bank 1
THR % 10 NBS not calculated | moderate | used estimated value from field form
THR % 3 NBS not calculated very low | used calculated value from bank 2
THR % 6 NBS not calculated | moderate | used estimated value from field form
THR % 8 NBS not calculated | very high | used estimated value from field form
THR % 9 NBS not calculated | moderate | used estimated value from field form
THR % 11 NBS not calculated high used estimated value from field form
THR % 12 NBS not calculated low used estimated value from field form
THR % 13 NBS not calculated low used estimated value from field form
THR % 9 bankfull height 1.7 1.6 bank heightis 1.6, adjusted so ratio is 1
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TableG1. BEHI adjustments

Reach | Bank Parameter Original Value | Adjusted Rationale
Value

THR % 13 bankfull height 1.7 1.6 bank heights 1.6, adjustedo ratio is 1

TOB 26 3a NBS very low extreme | extreme NBS from station 1171268

TOB 26 3b NBS very low high high NBS from station 1268483

TOB 26 6 BEHI moderate low notes saylow-very low load, protected

TOB 26 4 NBS not calculated very low | usedestimated value from field form

TOB 26 6 NBS not calculated low used estimated value from field form

TOB 26 7 NBS not calculated very low | used calculated value from bank 5
THR 141 5 bankfull height 2.2 1.8 bank heights 1.8, adjusted so ratio is 1
THR 14 6 bankfull height 2.2 1.1 bank height is 1.1, adjusted so ratidlis
THR 14 4 NBS not calculated very low | used calculated value from bank 1
THR 14 5 NBS not calculated very low | used calculated value from bank 1
THR 14 6 NBS not calculated | moderate | used estimated value from field form
THR 141 7 NBS not calculated very low | used calculated value from bank 1
THR 14 8 NBS not calculated high used estimated value from field form
THR 14 3 NBS not calculated high used estimated value frorfield form
SWP &1 3 NBS not calculated low used estimated value from field form
SWP &L 3 bank length not measured 15 estimated from photo

SWP &l 5 NBS not calculated | moderate | used estimated value from field form
SWP a 2 root depth 0.6-15 1.1 range given, used mean value

SWP a 3 root depth 0.6-15 1.1 range given, used mean value

SWP a 5 root depth 0.6-1.5 1.1 range given, used mean value

SWP a 7 root depth 0.6-1.5 1.1 range given, used mean value

SWP a 6 bankfull height 2.9 2.4 bank height is 2.4, adjusted satio is 1
SWP a 7 bankfull height 2.3 1.8 bank heights 1.8, adjusted so ratio is 1
SWP a 3 NBS not calculated | moderate | mid-channel boulders

SWP a 4 NBS not calculated | moderate | mid-channel boulders

SWP a 5 NBS not calculated | moderate | mid-channel boulders

SWP a 6 NBS not calculated | moderate | mid-channel boulders

SWP a 7 NBS not calculated | moderate | mid-channel boulders

GRV 2 1-5 stratification YES 5 recorded as "YES", given value of +5
GRV 2 2 NBS not calculated low used estimated value from field form
GRV 2 3 NBS not calculated low used estimated value from field form
GRV 2 4 NBS not calculated low used estimated value from field form
GRV 2 5 NBS not calculated low used estimated valuom field form

FTN 61 2 bank length 88 172 bank on both sidedength doubled

FTN 61 2 NBS not calculated | moderate | used calculated value from bank 1

FTN 61 4 NBS not calculated high used estimated value from field form

FTN 61 3 NBS not calculated very low | used estimated value from field form

FTN 61 5 NBS not calculated low used estimated value from field form

FTN 61 3 bank length 98 196 bank on both sidedength doubled

FTN 43 7 stratification YES 5 recorded as "YES", given value of +5

FTN4-3 7 NBS extreme moderate | photos showsloughing, used estimate

FTN 43 4 bankfull height 2.1 1.8 bank heights 1.8, adjusted so ratio is 1

FTN 43 5 bankfull height 2.1 1.8 bank heights 1.8, adjusted so ratio is 1

FTN 43 8 bankfull height 2.1 1.9 bank heightis 1.9, adjusted so ratio is 1
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TableG1. BEHI adjustments

Reach | Bank Parameter Original Value | Adjusted Rationale
Value

FTN 43 2 NBS not calculated | moderate | used calculated value from bank 1
FTN 43 3 NBS not calculated | moderate | used calculated value from bank 1
FTN 43 4 NBS not calculated | moderate | used calculated value frofmank 1

FTN 43 5 NBS not calculated | moderate | used calculated value from bank 1
FTN 43 6 NBS not calculated | moderate | used calculated value from bank 1
FTN 43 8 NBS not calculated | moderate | used calculated value from bank 1
FTN 93 2 NBS not calculated very low | used calculated value from bank 1
FTN 93 3 NBS high low long banknextto pool, used estimate
FTN 93 3 BEHI moderate low long vegetatedank, root depthis low
FTN 127 1 bankfull height 1.4 1.2 bank heights 1.2, adjusted so ratio is 1
FTN 127 4 bank angle 4590 67 range given, used mean value
FTN 127 6 bank angle 4590 67 range given, used mean value
FTN 127 4 NBS very low moderate | transverse baw/ moderateNBS
FTN 127 5 NBS not calculated | moderate | described as 1/2 low and 1/2 high NBS
FTN 127 6 NBS not calculated very low | used estimated value from field form
FTN 127 3 NBS low very low | heavy vegetated long ban&stimated
FTN 127 3 BEHI moderate low heavily vegetated long bank
FTN 131 4 NBS low moderate | used estimated value
FTN 131 2 NBS not calculated | moderate | used estimated value from field form
FTN 131 3 NBS not calculated | moderate | used estimated value from field form
FTN 131 4 NBS not calculated | moderate | used estimated value frorield form
TOB 11 3 NBS not calculated very low | used calculated value from bank 2
TOB 11 4 NBS not calculated very low | used calculated value from bank 2
TOB 11 7 NBS not calculated | very high | outside meander bend, estimated valug
TOB 11 8 NBS not calculated high outside meander bend, estimated valug
TOB 11 6 bankfull height 2.3 2 bank heightis 2.0, adjusted so ratio is 1
TOB 11 6 NBS not calculated low used estimated value from field form
FTN 153 2 NBS not calculated very low | no bankfull mean depth, estimated valy
FTN 1583 3 NBS not calculated | moderate | used estimated value from field form
FTN 1583 4 NBS not calculated | moderate | used estimated value from field form
FTN 41 1 NBS not calculated | moderate | used estimated valufrom field form
FTN 41 2 NBS not calculated low used estimated value from field form
FTN 41 3 NBS not calculated | moderate | used estimated value from bank 1
FTN 41 4 NBS not calculated low used estimated value from bank 2
FTN 41 5 NBS not calculated high used estimated value from field form
FTN 41 6 NBS not calculated low used estimated value from field form
FTN 41 7 NBS not calculated | moderate | used estimated value from bank 1
FTN 41 8 NBS not calculated high used estimated value from field form
FTN 41 9 NBS not calculated | moderate | used estimated value from bank 1
FTN 41 10 NBS not calculated | moderate | used estimated value from bank 1
FTN 41 11 NBS not calculated low used estimated value from bank 2
ENA 722 4 bankfull height 1.7 1.3 bank heightis 1.3, adjusted so ratio is 1
ENA 72 1 NBS not calculated | moderate | used estimated value

ENA 72 2 NBS not calculated | moderate | used estimated value

ENA 72 3 NBS not calculated | moderate | used estimated value
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TableG1. BEHI adjustments

Reach | Bank Parameter Original Value | Adjusted Rationale
Value
ENA 72 4 NBS not calculated | moderate | used estimated value
ENA 72 5 NBS not calculated | moderate | used estimated value
FTN 12 1 NBS not calculated | moderate | used estimated value from field form
FTN 12 1 BEHI high moderate | long bank, heavy vegelow bankfull
FTN 12 2 NBS not calculated low used estimated value from field form
FTN 12 3 NBS not calculated low used estimated value from bank 2
FTN 12 4 NBS not calculated low used estimated value from bank 2
FTN 12 5 NBS not calculated low used estimated value from bank 2
FTN 12 6 NBS not calculated low used estimated value from bank 2
FTN 12 7 NBS not calculated low used estimated value from bank 2
FTN 12 8 NBS not calculated low used estimated value from bank 2
FTN 122 9 NBS not calculated low used estimatedralue from bank 2
ENA 111 2 bankfull height 1.0 0.6 bank heights 0.6, adjusted so ratio is 1
ENA 111 4 bankfull height 1.0 0.9 bank height is 0.9, adjusted so ratidlis
ENA 111 1 NBS not calculated very low | estimated from photos
ENA 111 2 NBS not calculated very low | estimated from photos
ENA 111 3 NBS not calculated very low | estimated from photos
ENA 111 4 NBS not calculated very low | estimated from photos
ENA 111 5 NBS not calculated very low | estimated from photos
ENA 81 1 NBS not calculated | moderate | used estimated value from field form
ENA 81 2 NBS not calculated | very high | used estimated value from field form
ENA 81 3 NBS not calculated | very high | used estimated value from bank 2
ENA 81 4 NBS not calculated | moderate | usedestimated value from bank 1
FTN 72 1 NBS not calculated | moderate | usedestimatedvalue from field form
FTN 72 2 NBS not calculated low estimated from photo
FTN 72 3 NBS not calculated high used estimated value from field form
FTN 72 4 NBS not calculated low used estimated value from bank 2
FTN 72 5 NBS not calculated low used estimated value from field form
FTN 72 6 NBS not calculated low used estimated value from bank 2
FTN 72 1 bankfull height 1.8 1.7 bank heights 1.7, adjusted smatio is 1
FTN 12 5 NBS not calculated high used estimated value from field form
FTN 12 1 NBS not calculated | moderate | used estimated value from field form
FTN 12 2 bankfull height 2.0 1.3 bank heights 1.3, adjusted so ratio is 1
FTN 12 3 bankfull height 2.0 15 bank heights 1.5, adjusted so ratio is 1
FTN 12 4 bankfull height 2.0 1.6 bank heights 1.6, adjusted so ratio is 1
FTN 12 2 root depth 6.0 1.3 bank heightis 1.3, adjusted so ratio is 1
FTN 12 3 root depth 6.0 15 bank heightis 1.5, adjusted so ratio is 1
FTN 12 4 root depth 6.0 1.6 bank heights 1.6, adjusted so ratio is 1
FTN 12 4 material adjust. 0 10 erosion from hoof shear, in photo
FTN 12 4 BEHI low moderate | increase due tanaterial adjustment
FTN12-9 2 NBS not calculated low used estimated value from field form
FTN 12 3 NBS not calculated low used estimated value from field form
FTN 12 4 NBS not calculated low used estimated value from bank 2
FTN 182 1 NBS not calculated | moderate | usedestimated value from field form
FTN 152 2 NBS not calculated | moderate | used estimated value from field form
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TableG1. BEHI adjustments

Reach | Bank Parameter Original Value | Adjusted Rationale
Value

FTN 18 3 NBS not calculated | moderate | used estimated value from field form
FTN 182 4 NBS not calculated | moderate | used estimated value frorield form
FTN 182 5 NBS not calculated low used estimated value from field form
FTN 182 6 NBS not calculated low used estimated value from field form
FTN 182 3 bankfull height 2.2 1.9 bank heights 1.9, adjusted so ratio is 1
FTN 182 5 bankfullheight 2.2 1.9 bank heights 1.9, adjusted so ratio is 1
SWP 3L 5 bankfull height 15 1.4 bank heights 1.4, adjusted so ratio is 1
SWP 3L 6 bankfull height 15 1.0 bank heights 1.0, adjusted so ratio is 1
SWP 3L 1 NBS not calculated low photo estimate woody debris in bank
SWP 3L 2 NBS not calculated low photo estimate, woody debris in bank
SWP 3L 3 NBS not calculated low photo estimate, woody debris in bank
SWP 3l 4 NBS not calculated low photo estimate, woody debris in bank
SWP 3l 5 NBS not calculated low photo estimate, woody debris in bank
SWP 3L 6 NBS not calculated low photo estimate, woody debris in bank
SWP 3L 7 NBS not calculated low photo estimate, woody debris in bank
SNC 8 1 bankfull height | not measured 2.0 estimatedfrom photos

SNC 8 2 bankfull height | not measured 2.0 estimated from photos

SNC 8 3 bankfull height | not measured 2.0 estimated from photos

SNC 581 1 NBS not calculated low used estimated value from field form
SNC 81 2 NBS not calculated | moderate | used estimated value from field form
SNC 8 3 NBS not calculated high used estimated value from field form
TOB 23 1 NBS not calculated high used estimated value from field form
TOB 23 2 NBS not calculated | moderate | used estimated value from field form
TOB 23 4 NBS not calculated | moderate | used estimated value from field form
TOB 23 3 NBS not calculated | moderate | used estimated value from field form
TOB 23 5 NBS not calculated | moderate | used estimated value from field form
TOB 23 6 NBS not calculated low used estimated value from field form
TOB 13 1 NBS not calculated | moderate | used estimated value from field form
TOB 13 3 NBS not calculated | moderate | used estimated value from bank 1
TOB 13 4 NBS not calculated | moderate | used estimatedralue from bank 1

TOB 13 5 NBS not calculated | moderate | used estimated value from bank 1
TOB 13 2 NBS not calculated high used estimated value from field form
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ATTACHMEND ¢ EXAMPLESTREAMBANIHOTOS

Very Low BEHI Ratindlo banks werassesseavith advery lowg BEHI rating

Figre DB2. Moderate EHI RatingSites LME 61 (bank 1) and TOB 4L (bank 2)
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(bank 1)

Tt R < 8 & %

Figure B4. Very HighBEHI RatingSites THR % (bank 5) and THR 12 (bank 2)

A —

Figure D5. Extreme BEHI Ratinites TOB 26 (bank 3 and DEP @ (bank 1)
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