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Executive Summary

The purpose of the Riparian Validation Monitoring Prog(&WMP)s to assess theesponseof
salmonidto the Washington State Department of Natural Resouf€EB&NRRiparian
Conservation Strategiyrhe goabf the studyis to document whether the strategy is achieving
the desired outcome of maintaining or improving salmonid habitat and expressing stable or
positive effects on salmonidopulations Observational monitoring is used identify potential
effects.If negativeeffects arefound, the RVMRvill recommendexperimental studies to
evaluate causand-effectrelationships between salmonids, habitaind current DNR
management practice§he RVMP fulfdli K S | FoSgfetn@ caramitment to riparian
validation monitoringn the statetrust lands Habitat Conservation Plan (HOPeRVMP
monitors 54 DNR Typ& watershedsas well asnindex section of th Clearwater Rivep
assess the status of multipgpecies and life staged salmonidsAs not all of the watersheds
can be sampled within a summer, 20 watershadd the Clearwater River index sectiare
sampled annually, while an additional 10 to 1&tersheds per yeaare sampled on &- or 3-
year rotation(sampling schedule)

In 2017, DNR completed tlsecondyear offieldwork for the RVMP Starting in mieJuly DNR
conducted multiplepassremoval (n=3%surveysof juvenile salmonid abundee in the annual
(n=20)and first rotatingpanel(n= 10 or 15pf watershedsRedd surveys weralsoconducted
to determineabundanceof adult cohosalmon Onchohynchus kisutchyithin 22 of the
watersheds Habitat and snorkel surveswere conductedovera 12-kilometerindex sectiorof
DNR managed land dhe Clearwater Rivein additionto the work described in RVMB
culvertremovatmonitoring projectwas initiated,eDNA samplewere collected ircollaboration
with researchers with the 1& Forest ServiceQ Bacific Northwest Research Stati@md theuse
of unmanned aerial vehicle&JAVor drone) were evaluatedor conducting habitat surveys on
the Clearwater River.

RVMPsamplingrevealeda rangeof salmonid species assemblagdensities, biomassnd
coho redd abundancacrosshe OESHFDespite this range of conditions,ean salmonid
densitiesbetween2016 and 201Were similar (within 0.15 fish per mete§norkeling and
habitat surveys in th€learwater Rer suggest low levels of instream wooder the entirel2-
kilometersection In particular, an analysis of salmonid densiiteslowwater sections
revealed higher densés of juvenile salmonids areasthat cortained key piece®f instream
wood (>45 entimeter diameter and >2 rater length) compared toareaswithout key pieces
over thelowest6.5 klometers Increasing the amount of keyigres of instream wood in ik
areamayincrease juvenile salmonid densitigsexternal funding for instream wood additions
could be obtaied, and ideallymplemented in 2020 or laterexisting DNR monitoring efforts
could be used to monitathe streamand salmonid response
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Introduction

The Riparian Validation Monitoring ProgréRVMP)as designed to meet Washington State

5SLI NGYSYy(d 2F bl GdzNIf wSaz2dz2NOSaQ o05bwo O2YYAl
described in the statérust landsHabitat @nservation Pla (HCR. The HCP allafor longterm

certainty offorest management (primarily timber harvest) under the Endangered Species Act

(DNR 197). The primary goal of RVNE*0 determine if the Riparian Conservation Strategy is

meeting the desired outcome of maintaining or improvsamonid habitatvith stable or
LI2aAGAGS STFSOGa 2y alfY2yARae® ¢KS 202S00GAQGS
causeand-effect relationships between habitat conditions resulting from implementation of

the conservation strategies and tlamimal populations these strategies andanded to

0SYSTAlG¢ [DBus tothe timepafuiréddo collet data amount of dita neededand the

ability to locateanimals Validation Monitoring is the most complex and difficaftthe three

typesof monitoring(implementation effectiveness, and validation) required under the HCP.

The first step irevaluatingcauseand-effect relationshipss to determine if detectable effects

are present from DNR management practices. The RUB#3 observational monitoring to

understand the situs and trends of salmonids on the OBS&# their relationships with stream

habitat and management practice this monitoringdetects a megative trend experimental

desigrs will berecommendedo evaluatethe causeand-effect relationshipsWhile spedically
RSaA3IYySR G2 YSSG 5b wahe R prides additignal benéXitsdKS | / t =
DNR.

Benefits to DNR from Riparian Validation Monitoring Program:

Increases knowledge, confidence, and flexibility in Dixe management practices
Increaseghe ecological knowledge on the relationships between salmonids, habitat,
and management.

1 Provides current information on salmonid conditions in the OESF that may alleviate the
perception thatpractices orDNRmanagedands are negativelgffectingsalmonds on
the Olympic Peninsul&ith 2000; WRIA 21 Lead entity 2p11

1 Supplies information for DNR models such as those idh&Forest Land Plaand

Environmental Impact Statemethat were designed to predict future habitat

conditionsand impacts on fisander different management alternatives.

Monitors the effects of climate change on salmonids in the Pacific Northwest.

Establishes stronger relationships with natural resource agencies, departments, and

tribal nations.

1
il

= =

DNR manage$e approximately270,000 acres of statgust lands in theOESF under an

experimental management approach called integrated managemidmder thisapproachthe

entire land base is managed for both revenue production and ecologikcedsrather than

creatinglarge zones to be managed primarily for one objective or anohidr.w Q& A Y G SINI 0 S
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YEYEF3ISYSyd | LIINRFOK Aa RSaAA3IAYSR G2 ONBIFGS | yR
forest, with healthy streams and wetlands, a mix of tree species, and a diveir $ityest
structures atthe stanél Y R f | Y R & ThedpiBoadhfGcdsBsbnicreating structural
diversityat the forest stand level and variety of forest developmental stagestae landscape
level Overall, it is expectetthat integrated mangement willprovide quality timber for harvest
and habitat for native specieRiparian conservatiors achieved throughiparian buffers as

well asprotecting, maintaiimg, and restoring habitat complexitp mimic the structural

diversity created througimatural disturbanceand forestsuccessionMinimum buffer widths

are 30and46 metersin fish bearing streams (depending on the size of the strasiti)
expandedwidthsfor areas with unstable slopes areas atisk to sevee windthrow(DNR

2016) A smdl amount ofvariable retentiorharvest §tarting at least 7.6 meters outsidee
100-year floogplain)is allowed withinthe buffersproviding thatmodels do not predichegative
impacts onstream shadeinstream woal recruitment,and peak flows Forest havest can also

be conducted for restoration and research purposes. Thinning is allowed in all buffers unless
they occur in unstable area®verall, DNR managemens designed to be flexiblas our
understandingof newtechnologiestechniques, and managemeimpacts on the landevelop
usingan adaptive managemerdapproach PNR 2016)

This report cgers activities performed by RVMfm January through December 2017
2017,DNR conducted 1) population surveys to determine juvenile salmonid densities
(fish/meter) and biomass (@mgmeter?) estimates irB5watersheds from the annual panel
(n=20)and the first rotating pangln=15)of watersheds 2)adult cohoredd surveys3) pre-
removal monitoring of the Bear Creeldlvert replacement proje¢td) snorkeland habitat
surveys irthe ClearwaterRiver; andb) an assessment dhe use of UA¥(unmanned aerial
vehicles; commonly referred to as dronds) conducting habitat surveys

Study Area

The OESF covers a conglomeratioapgdroximately270,000 acresf statetrust lands managed
by DNR throughout the western side of the Olympic Penindiiea OESF contaiportions of

both Clallam and Jefferson counties of Washington State (Figuitei4 bordered by the Pacific
Ocean to the west, the Strait of Jude Fuca to the north, and the Olympic Mountains to the
east and southThe OESF experiences large quantities of rainfall mostly in the spring, winter,
and fall with precipitation averaging between 84 to 170 inches per year
(https://www.nps.gov/olym/planyourvisit/weather.htih It supports a diversity of landscapes
ranging from low gradient valleys to steampuntains with elevations ranging from sea level to
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3,400feet. OESF forests mosttpntain western hemlockTsuga heterophyl)emixed with
Douglas fifPseudotsuga menziesand western red cedaThuja plicatd, but also areas of
Sitka sprucéPicea sitchensisiear the coast and Pacific silver(#bies amabilisin higher
elevdions. Much of the OES&dominated by younger tree stands-f0 years old) with patches
of old growth forest preserved across the landscafpdparian forest conditions on the OESF
are mostly in the earlier stages of forest development (less than 80 ywedhsaround70

percent of riparian areasn earlier stagesominated by hardwoods or young conifers.

Statetrust lands of the OESF contain over 2,700 miles of streams including portions of several
major rivers suclasthe Queets, Clearwater, Hoh, Bogachiel, Calawah, Sol Duc, Quillayute,
Dicley, Ozette, Sekiu, Hoko, Clallam, and Pysht (DNR 2013). The majoritybettfisiy

streams are classified as DNR Fgpsreamsthe smallest fiskbearing streams defined as
osegments of natural waters that are not classified as Type Type2 water ard have a

moderate to slight fish, wildlife, and human ésseee Bigley and Deisenhofer 2Q00B the

OESF, these strearhave been found to contain summer populations of juvenile coho salmon
(Oncorhynchus kisutghrainbow trout/steelhead . mykisy coasal cutthroat trout ©. clarkii
clarkii), lamprey(Lampetra spp and/or sculpin(Gottus spp; Martens 2016).

Methods

Study design

Monitoring follows an observational approach thassessestatus and trends of salmonid
abundance and detestmanagement practices that could negatively affsaimonidsAs not all
of the watersheds can be sampled within a summerT¥pe3 watershedsand the Clearwater
River index sectioare sampled annually, while an additional 10 to Tifpe 3 watersheds per
yearare sampled on &- or 3-year rotation(sampling schedulepfter all watersheds have been
sampled at least once araVerysixyearsthereafter (reporting schedule)information will be
assessed to determine the need for comprehensive experimentaleguthis analysis will
typically include six samples from the annual watersheds and either two (reaepanel) or
three (two-year panel) samples of the rotating paméwatersheds. A decision on whether to
use a twe or three-year rotating panel wilbbe based on the amount of watersheds a field crew
can reliably sample over a typical summetpé&rimental studies, if needed, will likely be
arranged within or partially within the network of existing watersheds. In addition, the program
will continuousy look for opportunitieso add experimental studies within the existing network
of habitat monitoringwatersheds (Minkova et al. 2012), DNR planned harvests, or in
coordination with other operational studies conducted on DiN&agedands.While not
specifcally designed to monitor bull trofSalvelinus confluentysRVMP samplingcludesl2
kilometers of bull trout critical habitah the Clearwater River and 19ge-3 watershedghat
confluence with bull trout critical habitat (Appendix Epr more infomation on DNR
management effects on bull trout please refer to tb&SF Forest Land Plan Environmental
Impact Statement
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The RVMRises the 5@vatershedsn the OEE andfour unharvestedvatersheds in the Olympic
National Park that have been monitored as part of the Status and Trends Monitoring of Riparian
and Aquatic Habitat program since 2012 (Figure 1; Minkova et al. 2012; Minkova and Devine
2016). The 5@nonitored OESF watersheds wameginallyselectedusinga stratified random
sampling approacthat separated watersheds into a range of groups basethemmedian

slopeof each watershedor all Type-3 watersheds in the OES$Rat contained greater tha®0
percent DNR ownershigelected watersheds are intendéalbe representative of th& b w Q a
forests within theOESH-ive of these watershedsese removed from the RVM&fter initial
sampling in 2018lue to fish barriers or sampling difficultigSne watershed(694)was re

added in 2016 after fish presence was discovered despite previous electrofishing.élierts

four unharvestedvatershedswere selected usindifferent criteria: mainly ease of access and
similarecological coditions. A 12kilometersection of the Clearwater River was identified for
snorkeling based on access and land ownership. Beyond the activities outlithedRVMP

study plan(Martens 2016)a culvert removal effectiveness project was initiated and the use of
L1 +0Qa oSedb aS@ Nzt 2 F (0 K.9 200612nd aghinvin2d17, DNF 2 NI &
collaborated with the U.S. Forest Service Pacific Northwest Research Station to collect water
samples within a portion of the watersheds femvironmental DNA (eDNA) analysis as part of a
broader multistate (Washington, Oregon and California) study that will help to identify most of
the aquatic species (fish, amphibians, and macroinvertebrates) in the watersheds
(https://www.fs.fed.us/pnw/lwm/aem/people/penaluna.htnjl

Juvenile population monitoring

Juvenile abundanceusveys were conductedithin habitat reachesdentified inthe Status and
Trends Monitoring of Riparian and Aquatic Habitat prog(dmkova et al. 201Q Surveysvere
designed for a thregerson crew to complete in one day maximumthe number of
watershedssurveyed over a summer. Juvenile abundance estimates used mydtgke
removal electrofishing with a varidpass technique (8 passes) to assure high precisain
the population estimateThesemethods closely followthose ofMartens and Connolly (2014),
where the number opassesare determinedoy chartsdeveloped byConnolly (1996hat set
acceptable catc limits by passBlock nets were placed at the beginning and ehd sampling
reach to ensure a closed population. All sampling was conducted sJutydhrough mie
Octoberduring base flowsStream abitat surveyshat identify and measurstream
characterstics (breaks in streams typically created through changes in elevations or
obstructions to flow, sometimes referred to as habitat or channel units) sugoals, riffles,
runs, and cascades, were conducted following each syBisgon etl. 2006) Thesurveys
determinedhabitat units based on the field guide of Minkova and Vorwerk (2015) and
measured each unit for length (m), wetted width (m), average depth (cm), and maximum depth
(cm). Data from the habitat and fish abundance surveys were combinget&rmine
abundance and biomass per length (m), per ared,(and per volume (% with the reach.

Some studies found that fish densities are inconsistent dwetength of streamgGresswell et
al. 2006;Welty et al. 2015t_e Pichon et al. 20)7In 2A.6,DNR conducted study to assss
differences between fish densities estimated within a reach to densities over the anadromous
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distribution of Type-3 watersheds. This sampling found strong relationships@r8%0.99) for
fish densities (coho, ag@trout, agel or older cutthroat trout and agé orolder steelhead)
between the reach and the entirgtream (Martens 2017Based on tis strong relationshi@as
well as theadditional time requiredor samplingthe entire streamonly reachlevel surveyswill
be conductedgoing forward The minimal differences between fish densities in the reach and
stream may be due tan even distribution of fish abundance owbe anadromous lengtlithe
maximumdistance an anawmous fishcan move p a stream) of most DNRype-3 streams
and/or a sampleeach long enough to capture thkictuations infishabundance.

Redd Surveys

DNR redd surveysoveled the entire fishbearing distribution of streamer the first 1,000
metersfor each DNR Typ&watershedwith known coho salmon occurrence (coho were found
in 62percentof the basins dung initialsampling in 2015PDue to sampling time constraints,
the redd survey protocol wsadjusted to cover a maximum distance of 1,000 meters. In 2016,
the entire fish distribution of the watershed was sampl&dhile most streamsouldbe

sampled in one day, watershed 433 accounted for 36% of the sampling time.|@itations

in funding andstaffinglevelsin 2017, a 1,00@neter limitation was establishetb ensure an

even distribution of watershed$§urveys begaim Novemberandended in midJanuary
followingthe methods ofGallagher et al. (2007For yeafto-year comparisons, the 2017 redd
numbers were adjusted to only include redds within the first 1,000 meters of the watershed.
protocol for redd surveys is o@ntly under development and should be ready for the 2018
survey season.

Preremoval culvert monitoring project

5dzZNAy 3 NBGASga 27T theOympicREgiomaifige rdquestairkhatheNS L2 NI >
RVMPexploremonitoring for the effectiveness fthe regior@ culvert replacement grgram.
Currently, most culverts are selected for removal basea set of physical characteristiaad

not based orthe fish passagebility ofeach culvert As such, thre is little information on
whether replaced culverts are improving salmonid conditions in streartteeddESF This
studywill attempt to document anychangedo upstreamfish assemblagesr populatiors after

a culvert is reconstructedhe Bear @ek road crossig and culert (Figure 1 and Figure R)ere
identified for monitoringfollowingan assessment of all culvegcheduledor replacementin

2018 0r2019 Two years of praemoval monitoringare plannedollowed by at least three

yeas of postremoval monitoring using BeforeAfter-ControlHmpact (BAGIdesign Sampling
includesjuvenile population estimates (as described above)df neters of streandirectly
abovethe culvert {freatment) and 100 meters of streantirectly below theculvert control). A
BACI design improves the ability to detect effects since a portion of theam@wal variation is
accounted for by the correlation beeen treatment and control sites (Zimmerman et al. 2012).
For a BACI design to be effective, treatments must have sufficient contrast in order to detect
changes in fish abundan¢€rawford and Rumsey 20 Juvenile abundance estimates will use
multiple-pass removal electrofishing as described above.
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Figure2. Picture of theBearCreek culverls;:heduled for replacement in 2018.

Clearwater River snorkel and habitat syrve

Snorkeling surveys of larger Typand Type streamyqsee Bigley and Deisenhofer 2006 for a
description on DNR stream typas)the OESF are conducted to sample streams not covered
within the existing 54Type3 watershedsThe preexistingStatus and Trends Monitoring of
Riparian and Aquatic Habitat prograhmat provides habitat data to the RVMiPly monitors
Type3 watersheds (Minkovat al. 2012) so additional sampling is needto meet the
requirements of the HCBnorkelingsurveys areised to help understand the distribution and
use of arger resident, anadromousdult, and juvenile salmonids in larger systems, as well as
provide information on possible connectiswith Type3 watershedsThe section of Clearwater
River was chosen because it is fully contained within state managed laddsg impacts

could only be attributed to DNR management practiddsthodsclosely folloved the protocols
of Thurow (1994) with a two to three person crew snorkeling in a dowastr direction.

Habitat units were separated into pool, glides, and rifflad emeasured with a laser
rangdinder. Instream wood pieces were counted into two overlapping groups (all pretés
cm dianeterand > 2 m lengthand key pieces >45 cm digter and >2 mength). Substrate
groups (sand, gravel, cobble, boulder and bedreak)e visually estimatetbr eachhabitat

unit. Reachcompaisons were conductedssessing fish densitiespool and glidéhabitat units
(here after referred to as slowater habita) with and withoutkey pieces oinstreamwood.
Tests wereonductedusingl &  dzReStyinid analphlevel of0.05
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Clearwater River habitat and UAV survey comparison

The use of UA%to collect data over a larger@a in a short amount of timkas potential to
reduce sampling cost&JAVs have successfully been used to measure substwéaiedget and
Austrums2017), habitat units (Casado et al. 201&hd instream wood (MacVicar et al. 2009
undercertain streamenvironments Simple habitat measurements such as thees collected
during the Clearwater Rivanorkel anchabitat survey may be more efficientiaptured using
UAVs. Before UA\¢sIN be widely used for collecting habitat data, tests needed tacompare
land-based surveys teurveys with UAV.SThe Clearwater River habitat survey offered an
opportunity to compare landased fabitat surveysvith aerialUAVsurveys A week after the
Clearwaer River habitat survey, a UAvAsflown to capture imagery over a section of stream
previoudy sampled by the habitat survey. The imagery was processddaonverted to an
orthophoto, which wasmportedinto 9 { wArcMapand digitally classifiedata were then
used to classifhabitat unitsandinstream wood Due to problems with the imagelgxcessive
shading) substrateclassification andomparisons betweefand-based and UA¥urveys were
not conducted

Results

Fish population monitoring

Hsh densities decreased in nine watersBamd increased in seven watersheds betw@816
and 2017 Overdl, the averagdish densities othe watershed in 2017%howed a slight increase
(0.15 fish per meter or 15 fish per 100 meters) from 2(Hi§ure 3)Multiple-pass removal
electrofishing wasompleted within 35 watershedssuccessfullgampling 8 watersheds irthe
annual pane(n=20)andall potentialwatershedsn afirst rotating pane(n=15) In addition,
two potentialunharvestedvatersheds (566 and 744 the OESWwere sampledo increase
the number and diversity ainharvestedwvatershedsDueto a combination of theaumber of
fish and length of the reaclonly threepasses wereompleted in watershed 16Before the
crew abandored efforts due to fading daylighOnly two passes were cqteted in watershed
196 due to miscommunication and concerns of fish saletyividual watersheds within the
Goodman drainagbad lower densities of fish compared to othdnainageqFigured).
Watersheds in the Clallam drainagentainedthe highest densities of fishWatersheds550 ard
567 were too shallovwer dry to sampleduring the middle of the summer but were sampled
after the onset of rain in the early fall. Watershed 820 wampletelydry, and afterreviewing
thermographdata it was determined that it rarely flows during tlsemmer fieldseasonmid-
Julyto mid-October)
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Figure 3Comparisorof watersheds sampled in 2016 and 2017. The solid and dashed lines represent the
averages for @16 and 2017. All watersheds that were samphezie included in calculation of the

average TRT = ag@ trout; CTT = agé or older cutthroat trout; STH = ageor older steelhead trout;

COH = juvenile coho; NS = not sampled.
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represent the average densities by watershéhtershed 550 was sampled after going dry in the-mid
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Adult coho redd surveys were conducted?iof the 35watersheds (only 22 wereknownto
havecohopresen) with an aveage of 1.4 redds per watershewatersheds 328 and 760
contained tre mostredds(redds =5; Figure 9. In watersheds sampled in 2016 and 2017
(adjustedto only reflect the first 1,000 metershere wasanoveralldecrease in the number of
redds per watershed from 2.58 redds per watezd to 1.17 redds per watershg&igue 6).
The largest reductiowas in watershed 328, where redds dropdeoim 20 to 5 Overall,in
2017redd numbers increased in three watersheds (196, 2@, 568, decreased in six
watersheds (328, 488, 542, 567, 625, 717) anchdicchangein three watersheds(165,763,
804).

Number of redds
w
|
|
|

0 O 0 O ) 0 0 0 O 0 O

0 T T 1 1 T 1 T 1 T 1 1 1 T T T T 1 1 1 1 T T

145 165 196 328 443 488 542 550 567 568 582 597 625 688 690 717 718 730 760 763 796 804

Watershed identification number

Figureb. Number of redds surveyed in 2017 within watersheds where juvenile coho were prészmy.
of the watersheds were sampled and no redds were presEhmis includes watersheds in aral and
rotating panel watersheds sampled in 2017.
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Figure6. Number ofCoho redds surveyed in 200®ean =2.58and 2017(mean = 1.17)Watersheds
were sampled over the first 1,000 stream or until an anadromous fistklwas discoverednly
watersheds sampled ithe annual panel of watershedsampled 2016 and 2017 were included in this
graph.

Preremoval culvert monitoring project

In 2017, population assessments salmonidsvere completedabove and belw the culvert in
Bear CreekiNo coho werecollected eitherabove or below the wlvert. Age0 trout densityand
biomass werdiigher belav the culvert than above, whilage-1 or older cutthroatdensity and
biomass were higher above the culvert than bel@wgure 7). Overall, salmonid density and
biomass were higher below the culvert than above.
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Bear Creek culvert
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Figure7. The first year of sampling aboyeeatment)and below(control)the Bear Greek culvert Graph
A contains fish densities (Fish per meter). Graph B contains biomass densities (biomass Fgr meter
Both metrics will be evaluated for changes associated with culvert remsataduled for summer 2018

ClearwateRiversnorkeland habitatsurvey

Snorkel and habitat surveys were completed over three and a half days i8miember2017
on DNR managed landsthlre Clearwater River. The first half day was used to scout and flag
potential putin and takeout locations.Three to fivekilometers of stream weresampled for
three consecutive days resultingatotal of 12 klometers sampled.

Mountain whitefish(Prosopium williamsohiwere only found in theupper and lower areas
(Figure 8. Some studis have found that fish abundances fluctuate between areas with high
and low abundancéroughout streams(Gresswell et al. 200&Velty et al. 2015 e Pichon et
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al. 2017. Bad on this informationmountain whitefish distributionsvere usedo determine
the length and number of the reacheBhenew reach breaksorrespnded withdistribution
breaksin juvenile coho and age trout. Thisresulted ina clearseparationof reachedor all
speciesMountain whitefish were present iRead 1, despite their absence in ReachReach3
had the highest densitiesf mountainwhitefish. Juvenile coho densitiesere highesin Reach
1 andwere lowest inReach2 (Figure 9. AgeO trout followedamore consistent distbution
with the highest denisiesin Reach 1followed byReach Znd finallyReach3 (Figure 10.
Cutthroat trout over200 mm, minbow troutover 200 mm, dult steelheadandadult Chinook
(Oncorhynchus tshawytschaere presentin low numbergTable 1)Finallylongnosedace
(Rhinchthys cataractagwere encounteredbut were not analyzed

Table 1 Total number of fish encountered during a snorkel survey of 12 kilometere of
Clearwater Rivewithin DNR landin 2017.

Number of fish

Species Reach 1 Reat 2 Reach 3
Age0 trout (cutthroat and steelhead 1,231 239 171
Coho 2,376 53 1,468
Mountain whitefish 124 0 347
Cutthroat trout (> 200 mm) 16 3 40
Rainbow trout (>200 mm) 3 2 0
Adult steelhead 3 3 2
Adult Chinook 1 0 1
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Figure8. Mountain whitefish distributionovera 12 km section of the Clearwater Rivéth reach
comparison graphReach breaks were selected based on the presence and absence of whiltedisd

bars represent the numbreof mountain whitefish counted with eadiabitat unit.
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Figure9. Juvenile oho distributionovera 12 km section of the Clearwater Rivath reach comparison
graph Purple bars represent the number of juvenile coho encounter per habitat unit.
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FigurelO. AgeO trout (stedhead and cutthroat trout <200 m) distributionovera 12 km section of the
Clearwater Rivewith reach comparison graplreen bars represent the number of juvenile trout
encountered per habitat unit.

Reach 1 contained the largest percentarjeobble (Figure J)1Boulder and kedrock were

highest in Reach 2. This reach also contained the lowest percentage of cobble and gravels, but
the largest percentage of sanReach 3 was dominated by cobble and gravel concentrations.
Reach 1 contaed the highest densities of instream wood (>10 crandeter and > 2 m length)

and key piecesf instream wood>45 cm dieneter and >2 m lendt), whileReach 2 had the

lowest concentrations of instream woodith mostof the wood classified77 percent)askey
pieces(Figure 12
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