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Chapter 1
Introduction

Creating a Healthy Warershed Thronupgh
Cooperative Warershed Management

Ok August 18, 1978, & goup of local landowsiers and managers met of the Sibver Lake Fire Hall o discass the
ferimanon of ool wolesitid-working group, The challenge is coopermtive resource mansgsnent over a partoulir
lani base whil= addrossimg siote anid falsal andards amd hisomisoomminay vaboes. OF particulsr mporance (o the
group ore il luncticning waizrshels = omes thai capture, seore, and safedy release wier oo prodece the dessed
humeficisd uses - weter qualibdgmaniaty, forape far livesiock 2nd walillife, and Ssh and waldhfe hahiiat The mission {s
n buidd p famdation this sl kend 10 covperative wareided arenagememt icrogs lanid owsrihap bounidanes witkin
the LET, 462 -acre witershed area (Sabver, Bndge, and Bock Creek Watershads), The firs Silver Lake Commmunigy
Winershizd Counal megtmp; = fflimdanco were Frank Shaw of (e Beck Creéek Banch, Tom Hass of the Plicher
*Bamchy, Tom and Earmen O Leary of tee (' Leary Ranch, Lance and Carrie Srown of (8¢ Brown Ranch, Fefl ond
Linida Hunt of the Hunt Reech, Gary Malos of the ZX Rench, Teresa ClHE of the Cliff Banck, Brad Johnsen o LS
Timkberlands Inc., and Fremonr Nancaal Forest Service anploees. (Refir o Figare 1.1 — Salver Lake Walernehed
Lecitich b Figure 12 = Sibver Lake Wirdershesl Land Owmership).

[z order to goin & berter understanding of the watershed"s currest condicion, M bocsse cheat that the hisory of the
watershed mes be adersood, Human activinies, past and presesit, bnve impuciad wwershead fanctioning in various
ways, Slanisg in the early 180{s, Eurnpean oappers siguificantty roluced beaver populaiions in ewsien Crogon
SIFcas, imifiming drastc chmges @ strmm rocesses. Beover ponds had maintaimsd wide Ooodplaisg, dissipeced
fiood energy, mnd sorved i saliment collection areas, Onee the bemver were mapped pnd removed, doms wesbal away
etrcting fled snerpy o o simgle channe, resshing in streambank erasion and downeutting (Elmore oni Geiichs
1987,

Anractal o water, forage. and wood, » seady fow of settlens md htinsssmen began o enter Lake County and the
Stlver Lake sres m (5 D370 (aken Shom Lakes County Hiswrical Society records). Large Hvestoek operators meove
their casls, sheep, msd horses thromghou public domain e lands cwned by local ranchers in e Norbem Grem
Basin. Many rrens were beft harren of vegetmion, cousing soil o arode e srenms mmd rivers.  Likewise, ombe
STAmAnies were attractid 16 the vast Hinker resourcess of the ses, brnglng with e e af clesc-catiisg largs macs
of land = not realizing the importance of neplaniing b prevens soil erosion,  Gifed Pinchol, the frs Chied of e U5
Furest Service (LISFS) oteerved these acions eo public domain and considered thewr fficts on funere geserations
when bie stpial, “Thimk of the wealth which penple mght beve made permanest, smply by weng tie forests whaely™
{Pinchot 19071, Keeplng fitire penaraloss (o misd, Congress pasied & serio of B, including the Crgaic Ao of
1897, whech culminated in the National Porest system in 1907, Withim Metionnl Foress, trmber barvest, grozmg, and
nther pctivities were meouraged bul regulsted s a manner 3088 10 WAl wabershad conditions by promoiing the
safe captisne, storage. e relesse of waber (Fischot 1907), For the nexe 9 veors, mansgement on boch Matinnal Forest
el prisuie lands in tee Silver, Bridge, and Bock Creek Watershels has heen conninually refined 1o mes thds goal.
For exmmple, the pmmber of Tivesiock pemittal to praee Fromont Mmlenal Farest linds hes hemm prafaally decressed
iz e effiset W el e carTYIng cepociny of e land, En 1904, the livennck perminal oo graze Fremon Mational
Forest landds ingludad 110,000 sheep and 26 000 caitle snd horses. Although these numbsers droppead s TE 00 theip
mnd 10,5594 caitle end horse by 1929, numerogs alloimenss were sl considerad in be iz o "depiarable cosditon™
{Hoch 19813 Vegetatlon wis drastically redoced along sy siresm chons s within the soeedsnent area resuliang in
severe hank erosion and downeaning. By 1959, forssr offscials and permimiess agresd 1o o funker reduction of 2nimal
mambers oo 31,210 sheep and 12382 conibe (Boch 19813, En the 159607, shevp were ememiinlly removed o Maticnal
Forert Alloiments in the wilershed bocsiss of a deep o markes vane and demand u well as e dvision of large
lbskmemis tnic many smaller ocnes = the pddinonnl fencing wes not conducve i sheep mesagement. Cotile mambers
remn che seme b this dsy m appreacmetedy 12300, Corment grazing pracice troughous much of the esosmenl
aren are podod by scandards used 10 eaene maimEnmcs lon imqrovemest of IMe-seral plann speciss juch os salge
and willow, which promoie bank stshibiny sed water quality while also mbencing the forage hase for livesocie 10 @0
effrt o determine bofler mmagemed techodques of the alletmen syeean, the Silver Lake Ramger ThStricl coniiiues o
conthuct surnevs and analyses of the Foresr, Private 1aad owners waian the council arg constniciisg riparian pasiure
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finoes, altermy the mneng of groaa g thinmng peuper stasds, and exploneg the appomunicy and possibikiy of
npplEmnesing moiitralll hms o enbance upland aml riparian condiinns

Iz 1923, moinky in resposde b @rasing problems that had been dcicerbaled e ecemdal drought end lightsing fires
Bt 10 mest InCresEny ETREMAOS hoads, & dain wis constnectad an Silver Crecle  Balt in cooperaizon wath (b Salver
Lake Ermigatico. Deanriey, he dam eodlects warer Bom about 52% of the Slvir Creck Wolers2esl anil allvws dimmstsenm
users tn betler tiime e allocation of waber ped 0 exsend their omganion séascn. The resulkent resenir | Thompson
Rservnir) foodal some [ 513 dore of leed, mest of Thompeon Valley, and provided aver |7, 0 ocre-fees of water.
Iz 1948, the dam hieight was incremss] w provide aboal 19,000 gere-feet of wilir (o ol [951, the avrage tamnion s
the reservmir wia 14,4010 acre-feet). In yeors with avernge precipaimon. downareun users wilise over 83% af tee
willer in the reservor fior ETgalon, whibe in drobght years the reservait can be s ity drainel. Thomgpeon
reservoar has subsoguently hecome g major recretional ste wath large numbets of people tking shantape of seasonal
sclivilbes, anid SAnimues (o serve omigalion meeds (b the Silver [ake hasan oren,

Prior o 1925, binbar BErven '-|-'-I-I-5|J-I:Ir-l.d|': LN | 'ﬁ'ﬂﬂ}'!pfﬂi lhr[lllihllllrlhl: Wlirasal withk the 'p'rl:dl.l:ﬂ.! Eesmg
prinariby wsel for Incal commumity and resch congruction. As livesiock numbers decressal in the wmershed,
“hinwever, Timner harvest inoneesed. marking & trensilion fom a bvesteck 1o 4 livesiock'timber Jhased encnomy. o
misres o pote 18 that laegs while fir were harvisbal and ueed (n the local marks), 4 praciee uncomsen fodey, Since
this s pqu., lerge prmderosa pine bave been the Bigh value product, wath extensive timber harvesting, micduding
cicd-prostls tomber, and asseciasd road constrocten acturia g thaosghon e Silver, Brdge and Buck Cresk
Witersheds, This acemrred not only on Maonal Foress ionds, but slsn an large maos of provers lands mclodeng lamds
crned by the Weperhameser Corpesation, which were clesr-ist in the late 19700 aid enrly 1980%s, Thee sl was
moremsed soil erosiim and o change in nnalf characiensics. The barees of cld-growth virgin pine came w0 3 sxddm
Bali = 1553 when public opindon snd Foresi Service puli.-:_l,l..lhi.ﬂn:l inward the manimmsnce of old=-growih saeds and
sghsauent reductinns m rond consroction. Presently, the [mlond Mative Fish Strategy and otfer goidelines
enpre the maimiemme o (inprovemes of sremaside sress and old-grosih foreees guide sl imber sales on National
Forest Lands, .

Smrieg in 1971, i&e sate of Dregen providal mimsgemnis) gusddmes for ooes management by aiciing the Forest
Prociices Act the nalicns e, seming new fssimy standands for private asd sioie leds pcross the faje. The ac
Covers Rumerous fhrest operations including road codstroction, protecs sxls fom emsion, rofects walers ol e sbe,
and mooureges improveinent of fsh and wildbite habiom theoesgh fresm taffers, Farther, in 1537, the Oregon
Witershnd Eshmcement Board (OWEE) - femerly the Governor's Woiershad Enhancasent Board - wes crealod in
prowide o source of seed mondey 10 local community groups and others inlereital = implemenimg walershod
enhancemenst prajects, In addition, OWER |2 instrumental in enccaraging the firmation ef warsshed coumcily
chroughout the sime, suck & che Silver Lake Commmunity Witershal Coumcil fonnsd in 1998, Fimally, in order 1o belp
resiore Cregon’s wild trout 2nd salmon, the Oregon Flan wes mdorsed oed fimdel by the Cregon Legislatore in 1997,
This plan encoursges oocperstive ellorls between state, local, fnleral, tribal, and privete crganizations and isdividuals
&0 echieve il goals

On privee foretimds owsed by US Timberlands Services (LST ) the Oregon Foren Practios Act gaidis timber sabes,
and & graring mansgement program kas been implemeniad o mbmce mpaman eonditions sorngs property boundanes.
Adiditicnalty, UST views the watershid coonci] o an important s 86 inanage oll aspecis of the fress
mvironmmi in & secially responsible manner,

From the kistocical pespective, Mo Silver Lake Communiny Winershiod Cousel] his [earned that "Tediay's decisions
hocom Lamorow's consjumces.. % Maser 15%596), They Beve experienced frs-hand msy of these kinonc changes-—
and are dealing with the consequences of an alteral lendscape fram European rappers, past graxing prctices, mber
harvest, and road comAruction, Chrid Maser [1996], recopneeed (e s work m nistainable comammity develpiinel,
wrnbe |hat 3 coimniseity i wizhin the carman g capacity of the land when the nusitsr al isdividuals Lving within a
particulnr lnsdscope does not impair iis ahility 0 fecnoa in an ecologscnlly mpecific way, By nrming the Sikver Lake
Comemmiry Wtersher Comscil, messiers ook an adidtional stop th bringimg management actinns closer b the
carmyvimg capacny of the land,

[itzally, it appearad thas the consequenced of eroain md doencuiming witlkin e wilershed weadd concern only local
landiwsirs and managers. Scan after the Council's fhrmatioe, however, cthe wiiersh's condion gamesed national
significonce. Sireus femperatures thoughout the salmsbils millestnl poor waler quakity, placing the Sscams sl of
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compliance with the Frdersl Clesn Wrier &m. Fellowing suit, redband tromn, a specled senanive tn water gquafiby, wes
cotimdleel far lisnng esdir the Falail Enddngeral Spades A,

The watershesd coumctl reveswed the 1997 LS, Forest Service Salver Crisk Watershed Analms for guidance however;
il sl At inelisde the Back and Bridge Crisck walershadks s pan of (Be analyis arm. Therefose, in ander 10 ake the
e sary decsions guding e mossgemes, e Cousdil realized it nemlad & clesrer dersianiling of the cameni
smodngical processes of the landeenge e well as o miore daaibal nssessmen) of the wilershinl. Therefre, the Comnl
spplied fior and recsived p O'WEB greed o conduct & wiicrshed anolyns acress pravate and public lands. As a resall,
wpirwes were condocted during the I000 field season, and the dais collictal was used m the fllrwing msseamemL

Thie gasd al this decument i3 o provide mirmation concerning bésic processes and desrad condriiens of o healthy
walershed mnd o predind o clear plonare of the current luncneneng condition of the smrshal s well &
recommenidaisend S improvemenis. Thas document 15 mennt o be dynamic and may change or be added 1003 mare
infarmmion is collectal within Use waerihod ar sew soence =8 incorporaiad 1o the dots and recoinmendaicns
presented @il mscssnEt, We recogsizs e this dogument may oot cover 2l 0f the kxsuss or include all of the
peessiblie data or recommendmicns that exesi with the soiershal

Chapter Twa will prowde a shon chamcrenzogion of the smessmeni ares and will discoe hesc wabersliad rocsss a3
they relate 1 the Sitver Luke Watershet - mcluding the discussscon ol nelevans isues md the Rorinanon of desel
copditicns and e foar kiy quistions that would adilress the hydmdogic funoioning of the wmershed, Chapter
Thres, Four el Frve will mgwer the first three key questions = the first comcentrming oo che mplasds, the sezonid on
riporion vegetanon and streem channels, and the third on babital fr squatic sprcice. ‘Within cach of these chapters is
# deseripinon of hoth Lhe cornent and desttoad condinens within the watershed, o comparizon between these coadiliond
{mnzhesis), and suable recommendstions ©r improvenenis. Chapler Six hrngs together all of this mfisrmaiicn and
emalvsis by summprrnng how conditions within dee wabershad o affecting the visbility of mative redhand ot
populations, the fmurth key quostson. The last chapoer, Chapeer Seven, serves primarily as m action plos fir te
Council by priorilizisg recommesdecions and describing the necessane-monitoring needed scross the walershal
Fimally, s documest will allow current council memsiers - Buck Crock Ranch, Filcher Ranch, O Leary Roech,
Brows Fumeh, Huni Rench, Bridge Creck Raiich, US Tumberlands Ine., Barema of Land Minagemeni and Franm)
Harinnal Forest — 10, Sroagh coopemnive saiershial management, mee their geal of cresting & Bealthy and
mustainsbie wiersel

Crn Juby 12, 2002 a lsghinan g siorm igrabed 67 firss oo the Fremoot Naticnal Forest. O the Sidver Lake Ranges
District, uivich encnmpasss the Sitver Lake Walershall twe of these fires, the Toolbo flee, which sinried gear
Toalbax Sprmgs, and the Silver Firs, wiiich sraried mear Siver Creei Marsh Campgroand, hecame the primeary bres
wilhan e Tookhoa Complex, In total, the Tocfbox Camples includial spptexrmeatedy 85,000 ses, Inchudmy
aprcrcimaiely 4%, 500 ared of Mawcaal Forest landa, 8,000 gores of Baresn of Lasd Mpagemen admizisteral lands,
ond 27,500 ncres af privote land, These firs cocwred afier this wotersbod assessment way preqursd and therefire the
elfects bo the warsrshad e noi addressed wiihin this docmpen). Hirwesor, and sddes<dum 1o this asscsamest may he
prepered o o laiber dote which sldress e bopects of the foss 10 the wolersbel and any posentinl project work thi
may neeur in the Getnire
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Figure 1.1 - Silver Lake Watershed Location
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Figure 1.2 Silver Lake Watershed Council Land Ownership
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Chapter 2
Characterization, Issues, and Kev Questions

Characterization

Introduction

The Silwer Laie Community Wmershed Councal™s Watershed Assissment Aqen 15 [ocapsd 1= the norhwesemn comer
ol the Girest Besin @ soulb-contral Cregon, Thas onéa @noompasses 3 sgatficant portion of the Sthor Lake Rangor
Dhistmict in the aonSen pomioe of (he Fremon) Mommal Porsst, and includes thres watersheds) Silver Creske, Bridge
Creck s Buck Creek. all of which draiz inte and are & mgnidicant ceatribulor of Peading Blarsh - o lorge wetlagd
tliat drmns mio Sihver Lake (e cutld of ths chosed kasin, For this and ochies reaasis, such &8 wasiing in md o
shorver namie thim descnbes the sssyment wren and illostrides the invalvemed of the Silver Lake Comswmily, the
aren will he furiber refizred in s the Silne Lake Wilisshval Asseament Arcl Pading MarshSilver Lake, and the
siream; flowing inga e, are the |ii-blosd of e local community ad ranchers, g well ps breeding bird and
mammal popalaions within the aren, due o their highly prodoctove lands and the foci cha teey ere the major lae
murmmis wabe soree [ primarily Faoling Marsh) withis the Salver Lake Bean. The mtire analyiis ares ooals
approsimaeely 167,462 acres with gbout [L2,546 seres (679 being managed by the USDA, Foren Service, roughly

H 2, 1417 nores [13%} Being menaged byoihe Bureay of Land Managemmd, arcasd 16,255 (100} afres being manags|
by 115, Timberiands Services, and the remainmg 17,120 acres (10%) being prvvarcly awned,

Uplands

During the frst few Sibver Lake Communicy Wetershed Counci] meetings, basic walershad processes were discosced
and explained msing the words of Jifird Fincho 1s 1907, he described the ways in which a waiesial imoions:

"'.l.l'h,a.[mq'{wﬂ:nhdq:uﬂa,mmummeufwdﬂpmhhmmdm&msmmnmﬂm
alter they bwve fllm. Water nms down o barren, hisd sarface with a rush, all st cece 2 s dows & spoogy,
sl merfnce much mere showly, lietle by Hitde. A very lesge pant of rain snid seow of the mnd regions flls upon
thie gret mouminin ranges. 1 these were bare of soil snd vegetation, the watery would rush down | e valleys
below in fleods. Bui the fores cover = the mees, bsh, grass, wends, md vegetable e — acis ke a big
i sponge. [t soaks up the waler, chocks (& o rusiing down all st osce, pod bings shout e even fow duning
| the whode semsom.®

Moot corment documients mnd iexis tha deeribe wriershels nevinie Pinchot's ohserations, some using the saime
|# generalilies, oihers providing dessiled specifics on capture, sorage, sod dafi release of water [Anderson o ol 1576,
Black 1996, Brooks o al. 1597, Dzuk 1990}, Chaite simply, o wniershed i the areas th collecis and dischorges
ramal thooagh o gives paint on 4 sresin (Sanerlssd md Adams 1992). Fothermeore, it bas bem viewnl a3 a
caichimenl sres separated from the mext wmeshed by topogreplic [zabenes like Adgesops [Balell 1551 ),

A5 in oeher regiona, walershiad bydralogy m the Silver Lake ‘Wmerssed begins with climmee, Local westher is largely
influmnced by e Cascade Moumaing. The higher peals of the woirshod lie st of the Cascade bominin Rangs
within view al Crater Leie Manosal Par and Moont McLoughlin. This meunain rmge Yifis and blocks the manzime
e inasses that move sastward Fom tee PaciBc Ocean, (Bducing ram and snow 1o himke 13 slopss. The watershed
miands in the shidrw 0f the Cascaldes, recaving leftover ran and snow, ohout 1340 mches each vemr depinding on
clievalion. The majority of precipamion falls as snow fom Oclobir diromgs March, with the highea devonons
recaving the greates digths and winder Semperafires droppeng hedow C°F, Byven danap the aummer, fes md anow
may peeur o Uvise shevmions, Convestive thanderstorms provide rain in sprag aod saminer, slihough the sammes
inonthe are refaimvely dry, Higher elemtion ares have 2 progrssivily seofie promitig semson, bep sigrificanty
shorver ahove & 500 Tl clevaiion where pomdirssa pise Becnines leis common. Rain and snow pre captesed
juniper and sagehrush along the lower scabland plateous, by pondersa pine in the kreer to middle devalions, mnd by
white fir, Shasta red fir, mommmn bemlock and lodgepole Sorens m e upper devations. Some of this mierepeat
woter evaporates, whibs the remninder saphs inte the soil. The bet miirmion oocurs when neafies and bemves oover
e 5l elorwemg surface runodl md sllowing (he wiber o enter the ground.




Sver Lake 1Epersdiod dralvre

The Silver Lake Waiershal from Pauling Marsh o the north, Y amsay Mountem (o the wes, Broflain Radge and
Gyzan Buire 6 ihe souh, and Winter Ridge o the et is characierized by genile inpogrophy. The skope on 134,35
g (P of the are) i§ bemsesn O and 20, while nnly 12,362 sore (E% of the area) Save slopes owr e The
fear aress wilh siesper shopes poor along the canyoms of Silve, 'Wen Fork Silver, Bradge and Btk Creels, and along
praks and ridges ek 8 Sycam Bune Foster Bune and Hager Mounesin, Elevation ranges from approxmmey 4,400
n 7,444 feet willi the mmcrmy of the wmershal cnented enher northesst or sortwest.

The peomarpholoyy af the Silver Lake Watershod is choractenzed hy lirge wlcmic srupiove cenlers - Y aissgy
tinuncaan drield walcano and nonhwest rrencing fault hlocies (Winker Bidge) mierspersedd wnth oosdcal or rregulmrly
shaped volcaic piles [Sycen Buite, Hagor Mommimn, Foster Bong). Mo ol the scal Bing beneatls e fores oo
shrub limer i desmved Som igneos rocks, whach wene emel from wmall volcmsoss anil soladifvel from g molien stake.
The kinds nf sails fund (s the wanershed are the resalt of several fociors, namely parent material, topegraphy.
climaie, crgaidms, and time, whach have mieracied o product flve biste gronps. These groups are &ifferent in ther
physical and chemical propertisd, md therefore, diffenant in teeir sescepribility 1o emsico and cnmpactos asd thar
capactiy for waler infilranca

*  ‘The first group of 20618 |2 derived of Alluvinl naierinls; those meterinly transported aed deposital by
waier, aind secur alnmg major wreuns, valbea, bollomimds md ol lokebaks, Thoimpson Yalley and the
mesdcew s along Silver Crivk. Wiss Fork Silver Creele Guyer Creek, Brdge Creek, and Buck Crick
passess e Ty 0f 508l Becomss ey noour adiacent 1o inoving wilir, they are highly susoepibbs o
gully exnsien anid evennaal downcuming,

The second group of sodls s derived from hasale, ssdesite, and fulf perenl materials, which are fend on
iave inhlelends, volcanic eupiive cemes, aed hlock fisalls smach as Wisns Bilge Thise soils are Righlby
susceptile 10 compaction fom mensgemenl ativis, which redece milrmion and incresse averl i
e and erngion. TRy are ook of the twe dogminant sodl s=d rock type in e pasesoment aRea.

The third group of snils consiss al thyolise, 4 fine-grained ond liggt-colornd wnlcanic meierial,
msoctabed willk dame-shapesl wnlcannes, such s Hage Moustimn almg the norheastion goron of the
waterehul. Thess soils are susoeptibbe o surfice and gully erosion becouse of their lpnse, coarss lexturo
and the steep landioss on which ey noour,

The feearth grong o0 sous |8 deved o rhvedite md conssts of those formed m wnd camial Mazasa
ash and pumict depeits. They are primarily fund in the southweitam poction af the walrshe] sround
Fartin Butie, These aress hove e ssh or pamice byyer ever the buried rhivobing devived sodls. Eroson
pisks from mmagemen) acvities vary Gom low %0 high, e gully emsicn and displacemend risios are
mderale 1o evere depeniling on slopes

The fifih group of soils also cmes ol those formed . wind-carried barsms 2sh and paomice dipessts
ani zre the oiher dominant soil and reck type in the watershed [mo# occur o the mididbe-to-lHghes
clevations of the walershal), Thess oreas have an ash o pumace layer over the Burisd besalt mmdeite
derived soils. Encesom riks Soin massageinani acivines are kow, bul guily eromion and displacesei
msks are meedsrate to severe depending on shpes

Crverall, the primary seeces of selissnl withis e wabsrshed are zsooead with roads, past leggmp activsties, anid
girenm bank encsson. Fomds are & primary concem 8 they are the link betsreen sedimeni source orems and striain
chameli.

jparian ¥
Ripariam Viegetatisa
Woier whech escapes misrcepnnn e use from mees, shruba, md grisso bevomes serfnce or subsurface fow,
eremunlly making 115 win tarough the sl o s Sinips of land callsd ipanes e sloag cresks and rivers aid

cther bodies of waler, Ripariss sreas occupy o small peroentage of the watersbed, aho 3%, ot ore an extronsly vied
cainpunnit of e landscape. specially i arid esstern Oregon (Elofe mid Beachin 1987). Riparion sa@aion il
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St Lake Winerrked Anatins

in these arens bufies e Snanl s Som polaial inpcs ond Jisverbanos caussd by land maznagemnm) ocinsiies
mnitl noboral evenlh Because ol thelr close praainiy 10 wWerer, phink specic within rpanan oty differ ipmibeaniky
frem those of ndiscemt uplods. Found in mparan sress wihin the waierdseds are @ varieny of sod pes (@ spp.),
ahrubs such s thmled slder (Afnus fecann ) md willow (Siitir spp.), and decidoces tress such os aspen (Papudr
fremufoider) med bleck oomoewood [Popuiur rchacannay, Thess iparing planis play a segnificant role ih fREning
water peceived P the uplands. The sems of thess planas provide roughness and resstance to disspae atwme
mérgy anid ae1 as 8 filier o map sediment ransparted by the sream and 10 the sream (the sediment thi is caprured
provides moousites fr he gerinination and enahlisimesn of sew planls withn nparan areas], The stroog moal
sysiems of these planis alsn provide resiseance oo siresm's erasive power, hilden g te s mantle sngether, which
mmnimmicis sireamn fank ension. By collening sefiment and stebadining siresen hanks, fiparian plant speciss & 1o
inaimain the integrity of mepartan ares and elevale of malnian water inhle The moressed subsurface flow, rsolting
troim warer sompe m e Fpories aeei, may be groaner tan the sscant of waber used by wiliow, cotsonwond, alder,
sedpe, and rush (Elncre and Beschap 19873 In pddicion, kow-gradient areny with willow sfiroct B, resudting m
ispenahiliments that expend rrpanan znnes mnd hold water, farther ennering stream o duing fumme months
[Csan and Hubert 1994), Comifier species such os pondercsa pane, whice fr, md lodgepole pine also odoar oo g the
ediges nf the Hparian oress and within active lecdplains

The major mlwmcing Gy sflfecting riparian condinnons witkin che analysis mhes ie aEsoctibed willl graring,
beaver wapping, fire sappression, md timber hanvesimy activithes, Historicsd livesiock grazing and heaver rapping
hi3 resalied o some degraded riporien e The widesgeend hesver rappm g iniiaied chanpes @ the hydrolngic
finctioming af sreams and ripenan wess. Bedves dams, which maintsin Acodplains, disspate sreaun enegy; ani
diprest) seddiment, were not massinined and eventually Giled. This causel sream mergy 1o be confined o descreee
chanpebs, l=nding to chimme srosion and dewneuiang. In addisien, bvesinck wess allowsd so graze seasim long sid
with concentraed use in riparian arens, bmproper livesiock graxing, @ il can chamge species compasstion and
faliics oF eliminaie rparen vegeiation ood can degrade riporsan areas twough chonnel widening, channe aggrading,
of Jowering of the watir lble (Flans 19911 1o 1915, Reginald Bradisy, the Fresom Mational Foret Deputy
Supervisar, desseribed inbmse grazing which bad downcut o once productive mesdow in Lake County, Oregon:

Biefiore this arel was grased, the whobe of the fs, spproammasely 200 acres. was a fine
mzaiow with a mmall sren Funsing o o & pod spreading out, nenrally imigating the
gress, no proviced channe being anywhre in evidenis: Tha tame gracing by canle
mni] horses — prancipally cmile, Sooa i was bemdly overmincied snd erosion commenced.”
[Reginald 1915}

Although hisoneal Byesiock graring bes rssulsad in nperian and sresn channel degradatios, oarent livestock
muinkers ore coasiderahly kreer and mosi sream channels are Sedily impmving esder presend mana gismim.
Addijonally, Gre uppressos has affecial the vegelntive comgonenl of fperian area by sllowing encoachmena of
shade bolerant conlfirs mio meadow, pipom, snd willow communities. This, combined with livesock use, has rnadoced
the shlity af decidunus commmities 10 compers for site resoerces and o regeneraie in the dow lighs condstivns comsed
ty conifir encroachment. There has alsn been extensive tbmber harveiting aod asspoieted activtio: withis the
EmsssEmend orea, Bhoogh harvesting along riparian seeis has hod o Himicsl effecr oa the amount of shading =d the
numiber mil Brpe of large woady moerial (n sireaens, All of thee activitis wgsther have cumulatvely inflomcel
ripirins wens wiihin the wmiershed.

Seream i hannels

Subsurfsce and everiend {lows make ther way 10 the mpanan mrez femang on inmcae dranage nevwork that
evesnially culmamntes mio thres main sreams = Silver, Bridpe ond Buck Creede. These chimmmils can be clesifiol
inta fiur basic streun types (Resgen &, B, C and E} thot vary m Welr size, shape, patte md posivon i ihe
Inndseape (o Rispem stem 1pe disomsion m the Desired Condicioss section] isd e distribined amongst the three
walerihods af folbows: Silver Creek, 265 miles; Bridge Cresk, 66 mules; snd Buck Creek, Bl mules Appronumalely
ED miles of these sirems are perennaal, s dowing contenuouily throughow the venr. [nierimifad aoeam chennels,
ames that ow iinesediaicty afier o gors eoant and replenish waler inhlss or secgn, scoount for 234 miles. Fimally,
wphamcral chennelx are simikar o mierminent rvpes: however, &:mﬂdﬁuqra{ﬂyduzhwﬂmﬂlh and &
disconnectimn o saiurslal water tahles (Black 1996). They seoount fir the netnaming 82 mmle.
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Since 1905, flow mewnremenis kave been recnmded s Silver Creck wilhi ather metantaneons messsenes ke o
piSer srimims witlkin e assessment srex. The highest mean flows for the major siresss within the mres codurs in
Sday, produced by @ mixire af' ron and snovenels wehin the walerssal — sstommtod mesn menthly ows dunag My
jur Silver, Bridee, and Buck Creeks (near the outlel of exch wineshed), aee 125, 26, and 43 cfy, pespectively,
Comversely, the emimate] mem monihly G a) s same komions in Seplenibe, a low-Dow monii, sre I3, 2, ond
5 cfs, repeciively, SIrelss onginming o the western gide 0f the assessmen area, West Fork Silver, Bridge asd Buck
Creeks, bgve higher Kiw-fhoee than those originacng on tse esstern partion, Besary and Squow Creeks.

The level of stabidity i stream chaznnels mnd riparian ares (5 definal as ive balonce bovween sediment deposiiso
along hanks (aggradation) mnd eosisnilisncuring (degradeion], influesang the integriey of ripanian oo o the
evemi of o major disrhence (DeBano e ol 1998 A bemliby riparisn aren will buffer agains disturbance, captunng
seafrmenis that moy enumdile Sireaing, bul even e sl prodective Ao e Bgve limimions md cannl
witlisrmsd severe [orns ol disngtance, Under present condiioms, intense upland eresmon resufting Gom a camsrophic
fire wonld b e mom kedy disrance evest i the Sibver Laie Walersial Asssinm) Arc

Habitat for Aquatic Species.

Thie watershed provides water that suppans many heneficial wse, includisg: Frigaon, vesiock and wildlde wetering
and forage, rond watering for dust ahatemens, wildlife hatéun, hunsing, fishing, water contact recresiios, sesthenc
quality, salimomid fish spewning and tearing snd sedidest fish and aquekic life, OF those lisbel, the premary uses
islde Emignticn #nd those associpeed with habicsr for aguatic speches. Silver Crock, West Forle Sibver Crock, Nonh
Fork Silver Creek, Guyer Criek, Bridge Croek, s Buck Cresk sre the primary perennisl Gsh-tearing siresss, with
native redhand mout (Cnroriveeing el eed nocked brook wout (Salve (i fingaglin) present. Brook wrost were
igroduced inte the svees m e 193075, md ere now widspread, Thes sresess sre prosading adegsste i e
aquatic m-mcuuldﬂnmmbdngbmruﬂu“ﬁﬁhj;hmIunpum-dfurlmm:mpu:uﬂm
are cousing nresn chansddnpartan areas or hubée variahles to be b than Seirable. The migorty of reaches
sarveved have ample numbers of larpe woody debris and pooli, which gre both imporiant hahitas festores novdat for
wishle populstions of fish. On the niher hand, sefimemts excesding the recommenided threshedd of fines in mewming
gravels were found st several Jocations, indicalia g same possihle pegative effics on aijustic inacrninveniebrmes and
inbryn survival within the wmashed, Also, siream fesperatures Were fund 1o exdesd state pandards ot nuiseroes
ncaticzs, Eaknly the lower ends of Silver, West Fork Silver, Bridge ssd Buck Creeks. Curresily oly twn of Sise
stroains g lsied, due v high swesn temperaiire, on the State’s “303(d)" Lt of wate quality lismited streams.

Bec s v tesaperniure affects fsh hahitai, and & e jigporiant feetor regilaing squaric life within Useie sreams,
it i1 conaidered to be o limilmg fcor et may be &lfcong Ssh populmions. Incresed wideh-Ao-depth raiss {larger
surtace aren betng hemed) in siream chensels are considered b e e prinary s of elevaied temperature, the
entent of which is unioown. 1t i slso mlmowe if S0 Aiream iemperamnre siondmrds con be adyioeed oo under
patiral or devired riparios e sream chansd conditions. Fish passage coocers sre whdespread ircughout the
watershed, anid Bead o be addresed immadiaiely to msare hahilal conpezivity anil gesets exchangs, Cheorall,
temperature, kow flows, fish passage nd sedimmi appesr 10 he the dominant limiing factors for aquatic spechs.

Issues and Key Cuestions

Iszuey

A variety af s arose dermg discosvions surrmmding the previosly mestioned swieshel pocesses. Thse
mchide: comcerns over By quantity of wane il by inrensing nambers of juniper and other overstecked conifer
sinnds crowding 11¢ landscape, waler which coald be aveilohle for forage production and meenie ance of sream Qow,
coicerns with conidfer encronchment o meadows mod Aspen stends; concerns with reads pnd calveris and thar
elfiocts o seciment delivery no streans and fish passage, respectively; comceresd weth rpanian ond sbem thannel
conditicns and wiviler Bese conditions provide suinhie hahitar T sguatic species; md concern ever the zkifity 1o
manage fir viable popeletions of sative trout, which cas be used 10 indicete whether or oot lind managemenl
netmvilies are scolegionlly sounid
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Key Questiong

The primary guestion arisng fom ihe dismusseoa al tese processes and igsuss s dow can the nmsrakeil S sanqged
fo dmprove tht Fapioe, sormge. amd o splegse af water, wmd imorave weder gdiey dmi e Aadvear? To mawer
this, fir key questions wee frmnlmed whick reflic) the connection between uplands, riparim sress strean
cuzomels, and amive imut. These e quinions wiE provide the hess of diseession and analyss ef wilershial and
uatic rescarces for the remainder of dus document.

13 Is the wplawd porvion af the waneeshed producing kedeolegival condinins (water and sediment arpuis) which
cantriudy fa propesly functioning ripasian areas?

20 In wegriation {n Fparins aregs conrribenisng 1o e spproprime chanas! vpes and hyarefogic regime?
1) dve the civesnels providieg adeguare fish kabinae®

4 How are the shovs warersbed comdiioms infTaemsing maior mans wialelioe

Development of Desired Conditions

Tin mcdiress the flar ey questions, wumerous iadividuals and represenatives fom nsfuril Fecerce agenciss md
instibatingd were contacied for sdhvace s techmicsl expertise sbhout the most desrable watershed conditinng. These
included: Cregon Stale Univirsity, Ovegon Deperimont of Foresiry, Orogen Depammet of Agriculurs, Oregmn
Department of Exvirenimental Cuality, [rask Walton Leagug, USDA Mol Resources Conservaion Senvice, UEDA
Forest Service, USD] Fish md Wildlidfe Service, LSO Bureon of Land Managemend, thve Muional Riponsn Team
{MRET], and suhers, Coomcl members osed this infirmation 1o ghe thiem a better undersianding oheal the sspects of 8
healshy, Emctionmng wamehel, Deiral conditions provide o farges fbr private ssd pubilic land monegers o s=m for o
{hey condsact FEspuris managemeni ncivitics aomess the Inndsiape. o
e of the first 1sks wes w0 inform ani slicsts cosseil members oo the wpecs of' a heahiby, properly fimcionmg
wilerihed, The mes infmsive lmming expenence for many of 1he Councill members conrrad when e Matimmel
Riparian Teum wisied the watershed on Septenber 16, 1599, Ll by Wayne Elmare and Steve Leonard, e WRT 13
cuipesi] of individuals from the Buarégw of Land hManagemend and Foresi Service who are dedicaed o helping
lonilowses across the wetern United Simes beare tn identafy proper functioning riparion arens. ' Thad visic was nimely,
&s many of the Council menbers had just completed the ripaniss raining, sponsoced by the WRT, in Lakeves,
Cearng the firs par of their viss, e NET shiwsd Council members dides of healhy Aparian aress = namow md
ddeap sireaans chmmmnels thet were lined wuth sedpe ond willow, They explamed bow these imparian! dpanas plasti
sink their roots e il thi bk, photecting thes frou thi enoaive power of high siream Gows, In contres, the
leam then showed examples of unseble Arcam/ripEan aess = wide and shallow channeds bined with Kmimcky
Wuegrass and sapehnh with unstable siream banks ths were sssceptible 10 aosion even dunmg the lower Gow
periods. By the anil of the presentatson, it became chear w ol which sereamripanion are By desared o have on their
land.

Following the presaitation, Council members and the NRT travled 10 several sibes, such a3 Silver Cresk on the
Brown's Ramch and Buck Credk on the Pilcha Ranch, 6 wileze whm they hind jus leamed. This diverse group of
indivatuals — compesed of ranchers, hydrologiss, mape conservationists and beologise - walked nlong te stream
hendes 8 thise gites discussing componests of benliby stream cdhasnds imd riporian plant comammitis. Afle
examiming each segmond of strisimn, the goup ws asbal 10 discuss aad coimpbae o checklist prewndal by the NET o
esews the fanctionality of sircassriparion conditfons. Quenions included such things as: was there o acive
Mediplom? Wiere e fanbo lined with o voresty nf specivs and s2e Clisses of mparen planits, enough & dissipaie
Bood energies? Were gravel bars frvepdatmg? Wind the sireus siahle or downosnisg? For each itgm, ihe group
chiorkel v or no. From these responses, the group could dctermise the fimctioning oadition of each jegment of
siream.

From then on, most of the discossion wns focoseal on the iemanolegy used 1o describe the soolngical siatod of riparian
arens, uch os FFC (Proper megcmm“’:nd?ﬂ{[?mnd H-I.'d‘:l.ll:um.unll:y] i’mp-uFlm-:lm-unl
Conditicn, 83 describal v the NRT md defined in Ripasn Arcs Mans .
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Buncnoning Conditinn (IS0 (%93, FFC megaal], = described & mesting the mininum condinoms oo 2 npanom mreg
in funciscm propisly. “Ripanan areas o icticnisg prapely when adeguae vegetanon, landfonm, ar lorge winly
dehris ia prosent W disspote smeam energy assoctated with high waier (lews, iher oy roducing eossce md improving
wker ipasding filter sadimemt, capture bedloal, md aid floodplain development; improve Sood-water recenton od
groundemier rechirps; develop dverse ponding tnd channel charseitics in provide the Babizet and the walir Sk,
durntics, and resgeriure ncessary e fish peoduction, wwerswsl feealing, e othir mes; and sppont gresa
bisliversiny.” The MET ond FFC manunl alsn discussad Poiential Naral Coemmiininy (FRC) - "the highest
eznlognenl smtus an afimcan aain gven oo pelsicsl, snosl o seosomical comstrmines” (USD 1999), Readizmp tam
FFC 13 nod thee el poine in sreamn evilursss, il near dig mid-pont sk g (he continuum wreands FANC the Counil
imeiber apresd thai ther deare 15 fo beve all sirsms and npenan sres mes | idem proper funciiosing
copditions, then sirive 10 @0 &8 close 1o PFNC a1 by attenahle under ialtiple-use managemeann [desirad or 1epe
conditson), Thas concept would involve manoging the winersbed @ o misner which is in harmony with the scolegical
proceses of the ares, thus resbing in exhaeed wnie guality, fish kebinar, snd forage for vestock = wildltfe

{m order s prevent comftssos md prentide consdimey whin Sscrhing olher demems within the watershed, the
Council chose b wse iEeTmisalagy thee was cooperaiively desgned hy e LIS Foreal Service e the LIS Fish @l

A ilillife Senvice. Tho berninsiogpy’ relabes o PFC and PRC in the folliwing ways. When o parameie i3 in 11 desired
|uerget] condition, 91 18 consideral 1 be fenctiosing appropriately, Whin a parameer i3 in 2 funcional cosdinos,
bt has an extsting smribuie thn makes o puscepible o deradsiom, @ s dsemined 1o be fusctioning appropriardy
hat=at-rish; FFC Liss soamewhiere oo the comlismim av'or besween the Funcionmg Appropeiarely o -a- itk ranng
g Lhe Functioning Appropeiscely (desired or werget condilion} ratimg. A fanctionieg inappropriatedy raang is
gives whes § paraumeler @ conssderabhy bes tsan ns desired e of does oo eakibit conditiess of sestninatuliny, The
Council's everall goal i5 % manags B cendillons thin ore lusetioaing appropristely, meaning they are ai ther
deseranl (rarget) conditinn, as close b FRC 25 s pitainahle under muoltiple-use management,

Bl on these sumercis discssaces, (he Council has developed desared coaditions by the follewing parameters as
they relate o the fur key qussiome: .

Uplamdy
Question 1 -2 Denired wplmd plest communsties
h. Desired road density oo soil conditions

Aljiarn. 14| ITedim & hanng]
Qwestion ] - A riporimn vegetation and bank sahilsy
. Desirad @i mm:muipm rypes]

(uestion 3 = o, Dustred smowesd of large weady detos
b Deairal pool sambers
. Deared percentege of fines in spewning gravel
. Demired sirdum onper sure
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Chapter 3
Uplands

Key Question 2] |5 the npland portion of the watershed producing hvdrologic
conditions (water and sediment outpues) thal contribute to properly funcrioning
riparian areas and stream channels?

A} Upland plant communities and their effect on the amount of water and
sediment reaching riparian areas

In ceder 1o address this pani of Questinn |, survey crews and resiurce profiessionals collectad current comditios
imnformation achods the B wnmsheds (Sitver, Bridge and Buck Croek) 2o that an assessmest of wpland plant
Fomimuniticd ooueld be performed, The follosing methods were used 10 msess curmens conditicns:

Froresied stands with Righ cnopy closure were locabed using sstedlite omagery svailable on the Fremoni Mationol
Forest's Geograplical lnforsamos 5ystem (O05); due 10 dina mailabalicy, ooy closure i3 woad matesd of |
mren indix to quasitify recovery, This infirmances is provided hecause an Bervse i smifir desiies may result
in & Joss of water mvailshle for siresn flow Sarmg the dry summer momths. As shoen in the Desrad Conditions
seciiom below, Friman) Mational Forest silviculbemns disseribad i rango of presetibement camopy’ Clocnss, e
Fistorie Range of Variabilicy (HEV) for varsous [bres types, under which sreams within the assesment orea
inilved, These incinde the fllowing cancpy closure values: 11 =-40% for pondenosa pine, 26:-95% for maxol
conifier (ponueresa pone and white fr), 41-70% for lodgepede pine. s 41-70% for whdle Br. This smellie
imagery ding wns combinad with the 1947 Timber Type Map tn determine the smount of fhrested lands s
wrrentdy hove cnopy clesare mceading the HREY values describad iy, Foresad stands are constderoal
htralogically recoverad, i s af e waler e omed viedd, when canopy closure reached these reflrence
condilion rmpes. Esfv-saml condnions, teoet fecned lands @ opesings, mainly as seadlspiepling mmds,
were determnimmal from the [SAT lu}uu:wd.'l s the coniStion class and berves layers gvatisble in JIS. This
informaiics was comparal with aerial photcgraphs s vty accurncy. The st informetion pronading a heseline
fior =ern] stages comes froe the 15947 Timber Type Map for Lakee County, Cyegos, This (nformates has hem
digiized into & IS coverage, mmd by resslactimyy thome bypes listid a8 contninmg & lorps mee compotenl, usad
estimabe the acssage of the orignal okl growth pine stands tis predeminaed o e lanlscape. By companng
this infhrnaios with the corrent GiS old growth coverege, which has been figld verified (1924|999}, & pichere of
the dhnmges thal have octurred during the past ${ yeors anerpis.

Aspen locations were mopped besed om pest feld reconnarssance by Forest personnel ond private Bandownirs. It
is likely st this mopping does ot idemtify all s within the sssesment are, tus ddilbonal s will nesal o
he migrpel and assessed for wemimes, Corvant mepping does idemify pspan sands as being sither & Righ or loy
p-riunr_l,- for treatmesd. 1 should he nmed, however, thar these prcety ratings are based oa sescdninl mfinnmico
mad past field reconnaiscanee. Moy of the areas identified fer restment os high prionity inchade those fands deet
o= im on fver-manire of decadiml condition with Tigle regenermicn present, or those clones that hne hes
mvericppial and sut-compeiad by conliira,

Junzper plosl comimune wee also mapped within the assessment ares. O baoth proveee and BL0 lands, areas
of juniger were mappedl uhilizing crhephows and serial photos, while oa Forest Service lnndls thess aréad wore
imapped hased primanily om the ecocless lover in the Forest's 0I5 syston. The rom juniper plant ssociptions used
1o mep mrens Of faiper are U junrperbittrbrush fseschgrnse plant posmmiiey anid the peedeross pime:

U TN mahogrey-himerhngss-big sagebrash/fscos pland communisy (Hopkins 1979, The Tiniperiow
sapenmsh e pland commesity was not mclnded gsince b incorparsies nemerous acres ol liw sageteush
scabrock flatd with few finiper o prosest. 1t shouhl be eotad, however, thil il junigrtow sogsbmash aneas
with despier sails do have an increued sumber of juniper trees, with continwed enpansos [ieely in tve ahsence of
fire. Using this mirmetcn, juniper communiibes acmss the asses smeni zren were classified 2 cither high-
diensity ar low-ledity arens. The sreas ideniified a3 hiph density are permsily those sress where juniper tross ore
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croweling ot shrubs and grasses and snil cover hns bees redweed {mid-o-late-serad sands), The orems idemifiad
& low densary are primerily the eariy o mid-sersl fands,

Current Conditions

Silere Creck Warershed: Witkin the (08,278 ocre wmershed, orested lands cover 83,342 2ores or appramately 77%
ofthe srea Conalisrs hove sncroached into many of the dry md moist mesdoes anid aspen stanls within the
waterihed. Aspen sands or scanerel wepon oocupy abomt 3,420 acres, while there wre an estimatod & 334 acres of
fittisperiterhrashbunchyrass or poedercas plae-fihliper/nintais mahoganymtierhneh-Seg sagelmmhifscue plas
copmmuniiss, witk meroachment of juniper cecurming m the dries, despe-soil pine sites,

Cif the Mrested sores, L3% or 10744 o Bave been Seteminad 1o bave canopy cover chm evceads HEY (relir o
Frguris 3.1 — Sdlver Creek Watershes Upland Veperatica ], Conversely, abost 5% (4,50 acres) of the forssed Lands, o
4% of the watershial, consests of frest cpemngs, pomerily o seadling'sapling sins. The privati I, owmad by US
Timderlands Services, wns harvested mostly in the 1970°s and 15380z and is comprised of pondercss pise and
|udgmalg pine plomtotions & well as other mixal conifer ands. Some o these plaitstions andier stands hiwever,
“do have forest canopy closune thal are withiz HRY. These [rest sibes are considersl hydrmiogically recoversl, m
femms of their waber ase and vield, becouse e leaf aren is sufflcient w renem ranspirotion rates o celisenos af
historne conditions and canopy clnsure is safficient to prevent rapod snowmeh.

Bridpe Creek Waersfed: Within the 33,540 ace watersbel, foresal nds (o 14,980 acres, approsimarely 50%
al e ares, Comiders have sncreacks] insg many od the dry and moin meadows and gspen groves witkin the
wiilershad. Aspm stonds and scaftired sepen (< 20496 sspen)) ane fBusd throughoot the watershed, soosgping saul
Zéd porei. There are an esiimased 4,435 acrm of [uniper/himertrushibench grass of pondaoss pis-juniper/mountan
midd gaEy-binerbmsh-big sagebmsh/fescne plant comemeities, with escomachment of jusiper ccourming in the drer,
deeper-sail pme gile.

Nimeeen peromd, or 1,307 aores of the foreiod ares, hﬂtﬂp}'thﬂmwﬂm}[ﬂ.ﬁ' [redier 10 Figure 3.2 —
Bridge Crock Watershed Uplied Vegeranon). Mach of the privaie Lnd cwnad by US Tinbarlands Senices s
hrvesiad in the laie 1970"s and sarfy 198075 od is comprised pramarily of pondernsn pine plantations thal are m
enrfyo-mid seral {saplimg-pole) condition, bul are seill considered s hove Snes catopy closuris ootside the HRY
values, A few off the aress, on hoch privees msd Forss Service lands where moch of the svermony kes been removad,
pre consdered hydrodopically recovered m terms of their water use and yield becosse the Lenf aren is sefBcionl
refurn trmspiralbon £anes 0 relisence or kisloric conditions snd canesy clogure i suficien 1 prevent rapid snowmsls,
About 17% (2,500 scres) of the forested landa, or 101% of the watershed, consing of fon opeings, mai=ly
serdling saplng sibe,

Buck Creak Waaershed Within the 13,344 acre subwmershed, forested Lands cover 18,239 aores or spproxemately
55% of tve wtershed. A i the other fwn walershids, conifiry bawe merosched into many of the dry and meais
meadows mnid aspen @aesds roughoul the weiaralied. Aspen or compnwnod stands are fruni sgcupying ohous 135
peres of the warershed, while there ore an srimaied 10,6EE sores of juniperbitierbrushbonchegrass or ponidercsa pano-
Juniper/mcastain wilioginy-beatrush-big sagebrush/fiscor plans communsic, with encreadines of sEipe
ocomTng i the dner, ey -3l plI-HJI'.&

O e forested peres. 15% o 1705 ares, have been detenmaniod 10 have cesopy closure that ooz esds HEN {refer 1
Figme 3.3 - Buck Creck Walershbal Uplmad Vegetaism). Apprnaimmely % (1,000 acret) al e fresied lands, or
1% afl e wilershed, are i openmgs, primanily as seedling/'sapling sibes,
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O the uplond plant comumuninies, the primary o (8 conifas a tey influsce the amount of precipstition mailabig
gt subsurfoce (lew 1810 riparion areas, pamicd sty durmng the summes moaihs - the pevod of bow Dot [0 3ich m
ariid envIranifenl, waler hecoumes scorce dunag the summer s low {lnss Bozame inpartaed & thalnaining ripasan
and aquatic habeiat, and wider Sor irrigation, =ildlife, and Bvestock. Low precapitation, seduced drainags am sei
and besliock, ed sustaizsd high erepotrmnspiratien are Gecters alfszing the ampant of avalohle woie.

Lsland conafiss inrercept and svapooransparats incoming min and mewfill - that 1, they evapafibe I pracipliation
that is thtereepsd on 2ems and bees and ranspire witer (hal & sbsorbed through e poos. Precipicanos hie (s ool
eapoiranspired becomes weter weld avar]sde o ground weeer resenves, Strsime, and lakes. Bossman (1985 and
1544) provided islenBancs oo the weeer use of pandercsa pine, mixed comiftr, and lodgepste ping, the magar fres
types i the Silver Lake Wnershed Thain referring vo junlipe #ie soguired Som Bedell e ad. (19010 These are liged
hedw alomg with waer vields = e wner len over which is absorbed inm the nil and mvailsbie B prasses. @,
s submarfige fow, Rsfer in Table 1.0,

[ =1 e 3 1

"Tamie 3.1 - Coniler Species and Associated Waler Yield

Juniper
v
Fondernsa Fme LH-107 (24" ave.) 167 . s 11%
Mixed Conifer 2.38¢ 27,57 i L Ti%
gve.b
Linlgepobs Fme 25-13" [ gve 1™ N ki 41

The expansan of piper within the wntershed has become o major concen, & these e were heronically restrcted
po rechoy hiltsides, ndges and outerops dus o periodic @re. The primary concem with their expunsion, frem a
waershid perspective, i thar juniger e are bl 10 use waler m the early sprmg befire other plants begin o grow,
and throughoot the summer they will continee oo draw' saier when ponderosa, pine shut theer somata and discontine:
witer use. A funiper ree 14 inches i dinmeter of {18 hase can Eusapice 30 o 40 pallons per day i adequme sl
mnahare & available during e jumme. Becmsse juniper hos the sbility 10 use gech larps amounts of wale, it
rechuces availahle wule [br oerdy plods. This lowers shrub and prass dessity, soil cover, and mlraien rals. [
also increises mnrient kes, averland fow, and sod eosicn, ofie reniling in a reduction ol @ peroductivicy [Bedel|
e Al 194%5), For all of the ahove reasons, an incrense m condfer densizisy resalis i 8 oes of waner svailahle for stmeam
flaw durizmg e dry sumiter months, To determize the comifer dmssties onder wiich fye Silver Lake Wabershil
sreams malved, Fremont Matinasl Forest silvicalturists desenbal o range of presevilement canopy closurss — or the
Hisgeric Fange of Variabiltty (HRV) fir vaeois fbrest types.  These imclude the fillowsng rangs of comogy chosures:
L[4 firr pondesns pine, 26-39% for mixed conifer (pooderosa pime md white fir), and 1-70% for lodgepale pine
and while fir. Where feasible, feturning comopy closurs w HRY |8 desiral, oy is besening the imgscts of juniper in
the walershed

The mon-fees plant commimninies described in e uplands inciods the Millowing: Blusgress-Dry Mendow, Hairgrass-
Suige-telois Meadow, Sedge-'Wel Mesdow, Big SagetneshBunchgrass, luniperlow SagebrushFecpe, Low
SagebrusaFegne-Squirteial, Low Sagebrush/Blusgrass-Coespike Calyress, Ponderssa PnefBinebrushiTesoe,
Pandermsa Fime-hmipen Mlowimn lebogany-Binerbos®-Big Japebrush/Feicos, Funderosa Pias-Cunking
Aspen/Blesyrass, md Pondeross Pineiountiin Big Sagebrushy/Blusgrass {Hopking 1975}, O pormicser interst o
the thres mesdow Tpes Batiuse they are prinary water S5mape s, ucksd pwvsy in e bonom of slmas every proall
tusn tronghoul e weeershal and the soamces o nany heaibwaner sireams,  Tree densities h (e jurrmmding
cotchivent mres mBbumce the amoand of water collected mnd sored in dhese meadiowy, Conifer sncroachment within
thesie mesdows 1§ 4 acan mod dos not ald m moving these oness toennds ther dsired conditicn.
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Firs in the wplumds 5 ssennsl in eainesising Sesired upland vegetation. The misgmiry of the shove vig@mion fipes
[HRW fres rypest and associgtad ow regimes are depedant o 1w misgicy Gres. Thise low ilessiny fins
praifnite sconysien Saklity becasse el levels are kepe 12 5 minmmum, raducing the possibelity of o calasrophic fe
{4 gee 1590, fﬁm%mlim iz & mearty walesal, e Upper Chesaocan Watershed, a Sre recam
intervnl of || yenrd was documesiiad (Miller 157). Mized conifer s, charsqerizal by pondemsa pine and whine
fir, i Gre molervals o 0o 10 years (Ages |55, These Fequent and kow iSlmany ground firs maintnined vasi
sy of open pomdernaa pane Fasests, lezving a fuel gap betweden the overstory mud ground I the Selver Laks
Witierahed, it is esticaied thm these hisserical fre inbervals maintaesd ahoo 70-55% ol tie fresvsd sands in a lme-
serpl comdition (nanire and old), sich resglily 5-15% being in a mud-seral comdition {yvomg md mid-aged), md e
rEmaining E-1 5% in apenings and early-seral condmion. Thinming stands 1o mable the rentroduction of preseshed
fire wiudd help rewrn the wmeshed 10 more kistoris stand cosditoms,

When nangal fire regimes are scinied md canspy (over inmesses, deeiod communicss herome musceptible i
catasmrophic Gre. Tise raneval of large aress of conifer by wilidEre urmhq'hmg has the petential [ mcreEEg
the ameesil of ruma eod changs the stream flow regine. Risesrch has shows d=veciahie chs ges m smeam flow
whins 200 w0 MY of o wmieshed 15 in g gieve (enrty-serad} condicon (Trosdle 1982; Troemdle and Leal 19415, Fer
this analysis, firesal ands 16 & cetover comdizion are thode 4fisis 1B openmps, masly & sendling'sapdng sands.
Further, when bigh avtensity fires consune vegagion and forsst ground cinver, eosica incremes {Mchabh md
Swmnson 1980 Ml anskon inin sireams after @ wildfire tan overwhelm the channed with more safimesi tan focal
pirexm fous are able in rumApont ind deposn onto foodpiuss, resfing m high leeds of jedimest in spaommg
grovels (Swanmon 1391},

Daesired Upland ¥egetation:

Funerioming Appropriately - Forsmint communstiss are within recommended canopy closurss, meior opexings (arly
sernl comdigion) account for appronimerely 5-20% af the subetershed; meadow mnd other upland commusines have
limle ar oo cofifer mocachsenl. This iv the desired frarger) cenditlon,

Functoning Approgriately but-at-Risk « Dess thes 50% of frest cominunitie are putsids recominended S
closure risges, andior opensmgs (sarly siral condition) sccount for appremmmey 20-10% of the wmessal; meuioes
and ozher opland csmilie heve experienced conifir encroachment.

Functionioy lesppropristely - Oyver 50% ol foresoed communities are puiside recommendid caopn ranges andlor
i g {emrly seral conditioa} acoouns for mare than 109G of the watershal; the mejany of meadow and other
uﬂ-ﬂmﬂlﬂ]lﬂlﬂlﬂihﬂﬂmﬂﬁlmn

Wiiain the 167 462-re witmhed sssepement aren, focesind |mmd corvas 117,061 acres, appromimately #1% of the
weersisal. The frequens and low intensity ground fires teat mmorained vass famds of open prnderos pine fessiy
haws been suppressed sinee the ey [500/, This has cremed conditions thar allew essifers 10 grow in greater
dengivies than ccurral historically m hodh frested ond mesdow Site.  (OF the foresial acres, 16% or 06150 aore
bave canopy densies excesding he Hinorical Range of Venadine (HRV) [Refr o Figuees 1.1, 3.2, and 3.5, As
mientinned in the desired condivinons section, when less than 30% of forested communi e ars outade recnmesended
camapy closures, the forest sands are gther funcriceing approprislely or S=ctioniag approprizely bul-ol-nik. All
hres watershedds i below 20% (Sibver Creelc 113, Bridge Creek 19%, md Bock Creek 153%).

1n addinico, past silviculiursl remmenes emphesizad sliber clewr-cuiming of ladgepels md poadernsa pine or selective
removal of individeal large pondeross proe. Bocsase these resiments were 0ot Bised o5 maintaining frested siands
withim their HEY, they &= a conmmibsecing facior o currend condsions. The seedling’sapling stands are a resad of
forssted aris that were harvealed throagh chenr-cultii g, sheherwood, and sesd-iris slicalhirsd precrption.
;'l.m;jmd:lr T (5,130 s of Bve forened lands within the waiesal ore in openisgs = mainky as
seedling/sapling 511 - which {8 below the 7% recomitienidmion for the Silves Laks ‘Walershon| and the 20-H1%
figure notsd by Troesdle (1942), the painl whers o stgnificans change in flow can b detecied. As meticnsd g the
detired conchilions section, when |es chan 20% of forested lanids ar in openings {early seral condition], the fhrest
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sy are cilsidered W be fmcticning mppropristely. All tree of he watershuds forested lands meet this condition —
Silwer Creek 5%, Bridge Crek 1TH, and Buck Creek 8% = and are thus fimctioping approgristely

As mentiondal earlier in Uiis chamer, i bost information providing 4 baseline e serai singes comes Som the (547
Timber Type Maps. This infrmation can he comparat wich the oxren old growsh coverage in order in determine the
inagnimude of change thai has ocoarred m the past 50 yerd. A fummery of e hesic dain is s2oen o Table 3.7 helow,

Tapke 3.2 — Old Grawth and Cose Oid Growih in (e Siver, Brdga gnd Buck Crees WElSrshads

Tipe ST I b Type | Cumenr Ol Growm |
Suzar Pins (large} iaad Ml Mone Shiun
Pomdercsia Pios [large} 23,074 mcres £ 115 sere
Pine Aszociaisl Niene Shoon 4. 108 g
Lodgepole Fine (wge] None Shown ' 1,963 acrey
biounisn Hintileok HWone Shewn L3110 acres
Tl Cid Growth BE. 718 acre 14,390 aepey ]
Tanal Core Cid Groeid 41598 e (8T ol atall TEY aiwey (5% af joal)

: The Fremoet Metionsd Forest hes never mapped the late seval stage in sny of the fbeenad npes. 1t bas mapped the ald

Jmlﬂu.gﬂ'lﬂl.u-lHqiﬂu&dlﬂ:dﬂuu:hnﬂ;rmﬁx?mdmuhuqmlgmmd\i‘hl[:ﬁpm'd'h}-
Hispdans 1992, The lack of infbrmmion on the Isfe soral suige represents 2 dma gap in this snalysis, However, based
om the high level of agresmint berween. the currest ecoclass lmaer end the types in the 1547 Timber Typs Map, the
change is histnrical old growth conditions con be comparal @ cuffet old growl coadithens with a high degresof
cemainty. From the dila md inspeciion of surrest sand conditions i1 cin be concinded thai the podensa pme
forested types are bedow e hastorical range of variabilicy (HRV] for the old growsh trpe. This conciusion 1 Based on
the age clasies of the undermory vepetation that are not phesmitly old enough s have been & sgnificant componisst of
thig pre- 1500 stomdls. Hiplans describes old growth pendeross pine mands (pre-1500) i Baving epprocimmely 20-30
e per seto i) e 17-2ch and larger diamester clesses with fewer thas § seadlings per scre and béss thil oeé down
liosg per acre. Numerous spike-tnpped trees oocurred in these stands. Examisarion of old photographs tends 1 confirm
it the pane stands wiere composed of single-soris] large tree oversinrs with few seedlings md saplings in e
understeey, Fire suppeession since e hum of the confury sod logging prococes post 1947 provided che sotl conditioss
amil obsesce of thinning firey that prommed develapnent of e el y-to-mid-geral dense sderyiony af pine and wiiie
Bir pcross the landscape.  Lodgepale pine saneds ane ai or above the hissore reoge of vanshilicy for lae conditon 25
coampered 10 the 1047 tmber npes. This would be expected i aress where fire nuppression hes bees effactive, The
SHETTH Lﬂdimnkphm.upmrm:hlunuqmrmklmmmﬂﬂyummmmutyhmrm
hestles, hmrtﬂﬂtﬂ'hﬂlmmmmruummﬂ:fu-iummdmn:i]u;uemm:n#d
Jjeckstzawid down woed, Such conditions provide excellmnt hebitst for several species of wosdpeckers and Americsn
marte, Core old growts, defined bere as old growth stamds with uinmnlﬁm-mm.dmlimiﬂrmdﬂlh'
from 41,858 acres in 1947 1o T3 nores a1 predeyt. The S00-ot internal bulfer represenis an estimate of the
conditicas regpsired 10 prevent invesive predatry species fom incursions (6% seting sites of species ragquiring old
pumhﬂ:rn.'pmh:nnn- In percentiges of the fypes, this misns tat in 1547 approcimately 7% of the odd growih
ezimed in mbernally baffered cores, while day oaly 5% of the woinl remsising old growid bes such protectel cons
and reprieseats ooly 1, 7% of e coigmed protected core (Woaley, 2001,

In summery, fire seppresoa over the bast 100 years has allowed young cosiliss i grow in higher densities than
coourred hisorically, This beald up of understory trees Beghtens the rak of carastrophic S, anid By CIUSE L8 10
B sremed oo susceptihle (o Eaoct, divease, sl desity-relaied inoriakitg. Conifers have also exponded insa
mesry of e dry and mois meadows and rpaniss arens theoeghout the walershed, promoting compeicion with
TEpECLEL vigemiion = willows, it ooitoewood, and alder - oeceniany o muininn qugﬂ::mdhnk
mutulicy. [nthe northem porsca of the satershed junipers are sowly exganiding inio the drier, deepir-3ail pioc ot
All of these fcoers may b cantributing so lower base Hows within the warershed, bul e extm |5 enkmown
Aultiionaily, the effects of manapgement acividies on 501l festursss (54 productiving) hes been iy ecmsv
chroughout the walershed, s remlt of pasl timber harves ocinvines, Assacigied witd (hese st were slvicebursd
rentments thar moved firest smmnds auny from HEY. For all these rensonn, the uplasd sepeaion element receives o
Sunciioming appropeiarely hur-ai-risk reeing for the entars Silver Lake 'Wsoshed sssesment aree, and for sach ef thie
:arnem.ntwdmlwﬂuiuh
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B) Roads and soil impacts, and their effect on the amount of sediment and water
reaching riparian areas

Ln arder 10 address the Secoed part of Question |, supvey coews and rescarce professionals collesed aoment condnion
infornamon #croes the three watesheds, Sifver, Bridge. and Back Creses, & the o spsessment of Be efects of roads
red adverss s0il condStiong within these watersheds could be perfirmes. The fallowing methods were used 10 isses
tarrenl condeons:

Riads account fir most of the salimenl prohless in o waershed becose By iwe g link berwesn sedimens
saurce ariad (k0 wails, landings. and cetslopes, e} and mream chanaes. They directly aifiect the chaeel
morpialngy of sneams by sccelerating erosion and sednmest defivery and by iscreasing the magnisude of
peak low (Furnss o ol 1991, Crrent road keeationy, densicies, and crossings wers gequired from the
Fremenat Mmional Fosn GIS road laver, Roid crossmpy were sdenoflal fom G15 and checked fir sctnirscy
Those crossings determined o be “non-sxistent” were delsal

Boage (1991 has develogssd a Road [mpacy [ndex, which i & qualisscive indicator of saliment detivery risk
ssociabed with rodd dessity mad the oussber of sresm crossings. ThiS mdex will be wied for Ris assessment
[omly on a subwaceryhial basis) md reliss on the follewing formula: Bined [mgpact [mdex = | pores of road
within the sebwaiershed | nores within the sabwmershed) ® the sumber of sream cossngs. This method (5
‘tased on the filkrwing asmumptons: ]}muhj.hud:zmuﬂdmm:.-m:hgﬂ.mupumuﬂ o gadimesni yiekd
increases due in the langs screage of exposal sarfices, I} the more drainage ways that are crossed e higher
pricdability et direct sefrmens inroduction el oocur, mod 1) the kighes oa the slope tht the road i from
the drainage serwork, (e les prohahilny for deloveral sedisent @ coour (emsion may scour bat is bes likehy
1o be routed oo the sream),

'lu"un:pl.-ul:lm:l fhemsed] on the interaction of Sooested roads with Hresm newarks in Westen Cregon and
found that nesely S0% of Sse rond netwark dramed inm sresms ed pullis, ond e therefore, badeolapeally
integrmed with ke strmm oetwork, The 50 figure, from Wemples snady, will B¢ usad in thig analyss io
esizmals s peEcent incese m dramege nerwork efficl sy for sk subwmeshed, Closed roads me
constdered 1o onmibaie o v overal]l dranage efficiescr mnd are therefiirn moludad.

Diata was collected on corrent disturbences (sail inpocs) witkin e asesment aren. The R1em2 of this
eveiution Wis 10 dedermine the extent of all lends m an odverse comdinon.  This ecledal all roads, landings,
spe roanids, and siod trmls as well m lands detrimmeally compasted, puddlad, displocsd, or eodell Al thres
wigersteds wire mipped 2 foflows: Lighyicderars - achverse Empacts ooeur oe Jess than 207% of che ares;
and High — adverse impats ooor on more thee 20% of the area. In addicion, Sxr omber saie horvest unifs
wire insensively monriored 10 debormine preoe impacts. Two eve-igad md o uneven-aged units within the
Silwer Creek Wabershed were mmpled with random ransects, Resulin were 11% and 45% for the even-aged
unitr, and 41% and 36% for the oeeven-apsd unite. Al four of the sample sinss wene within arens that were
muppeed a3 “High", baving bem impacted more tan 20%. Ahbough limited in scope, these intenstve
Eoninnng reults lend io sopper e evalumico of comei mill Simurbences ever e eniere waisrshel
Current Conditions
Silver Creek Wintershed: In [995, ere e 611 usdles of road within s waterstel equating vo a toid densiny of
3.6 me/me. Ower the pist six veary, the Silver Lake Romper Dismct Bes decomimsssionad approximately &) miles of
roads, mearly 0% of the mads within the watershed, in eodis % tatuce noad densities and the negeove influsce of
reads oo bydrology and waier quality, Carrestly, dhere are 551 mibss of ropds wethin the watershed, witich resshs n g
road density ol 3.3 mmi® [refer wo Figure 3,4 = Silver Creek ‘Woienbed Rond Locanons), Of these roads, seventy
miles or [3% are within 300 feet of perennial and mismittent sreams. Furthermers, moads cross channels s 174
loclicgs, sites where direct ssliment introdoction ocoars.  Besed on ibe sbove pambers, tve Road [mpect index wis
calealmet 1o be 5.4% Aloog with the 269 miles of siream channels, an estimmed 371 of the 55| méles of roads ere

hydmoliogically miggrated wih the strenm nerwork, ted (nerensing e drasnnge nemork by 111% - extng Wermple's
11954 srudy remults. [ addition, the #fTocts of managemend ociivities on s0il resourced has heen Gurly extenshe
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wylhen che wabershed, o resch of past tinber harvest acivitse — about $7% af the Lands wishin the wapershil ars
maopped o8 having “high” sol inpaces (adverse dnpacts which SCLUr o0 moee than 20%% of the areal.

Bridge Creek Watershedr In | 994 thise sime |24 meles ol foad sidhin this wilershed squmung m o rond desary of
1.0 mefmr. Dver e past dix years, e Sibver Lake Fanger D8micn has decomimissioned spproxsmatey 11 mile of
rund, pearty $% of the roads within the watershed, in arder to reduce rond densities and e negmive influence of
eoids on Sydrodogy std water qualive. Currently, thers are |1} miks of moails witsin ikis wmershed, which resuliz i
o rad demsity of 2.0 mbimi® frefe Figure 1.2 - Bridge Creek Watershed Rnsd Locations). OF these rosds, swemy
maless ar 3% are wichin 100 feer of peresminl aod inserininems Areans. In sddiion, reads cross channels a1 51
locationg, siess where deress gadimens inmmduction occurs. Besed om the gbove numbers. the Road [mpect Indet wa
calculated to be M43 Alunyg with the 56 miles of swesss channes, s estimaned 68 of the 113 miles of roads ae
hydralogically isegraved wiih the stream nepwork, s inmreassg the drsnoge nepweek by (03 - useng Wemnli's
{1554} study neulte. [n addivos, the effects of mamnsgement activites on 5ol resveces hes been Furly sxbmiive 2
result nf padt niikes harvel accivines thmughonl the waksrshal, Aboul 35% of the lmls wathin e warsrshad are
mrpind 45 having “high™ soil impacts | dverse impacts which oocor on more than 2096 of e are)

Buck Creed Warershed: 1o 1995, thers were (0] miles of road within i watershet squaoning 1o 8 road dessicy of 2.0
mi'mf. Over the pes nx years, the Silver Lake Ranger District has decnmisissicoed over 4 males or 5% of roack
wirkin the watershed in onder m rediscs rsd densitios and (e oegative influence of reads on kdrlogy aod worer
quality, Currently, thers are 56 mikss of ppeds within this watershed, kexding to » road densicy of 1.9 mi‘mi® frefer (o
Figure 3.6 — Bock Creek Walersbod Bood Locatons). OF these rosds, sevemiesh sdles or 18% are within 100 feg ol
perenial aud mismifest stresms, Al 50 [ocatond theoaghos e smefiat, roads cross channels, site whene dirso
sefiment intreduction sotird. Basmd on the nhowe numbers, the Boad Impact Index wos calculated 10 be 871 Along
with the §1) mles of =ream chammels, s eimmeted 53 of the 6 miles of roads sre hydnskogecally megrarsd wish the
siresm network. this incressing the drainage nerweek by 2% - uing Wemple's {1594) shudy resuliz In addibon, the
effects al mARAEAREN SCTivitied oo sail resources has been Frirly exiemsive, & resull of past tinber Barvess sctivines
throughios the watershed - ahom 26% of the lasds within the wmerihed sre mapped a5 having “higa™ il impacs
{ndverse mmpmets which seoer oo mare than 20% of tee ares).

Chaprer 3, Uplands — Page 71
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Litver Leke Wirerphed fnofer
Dgsired Conditions
Zpady direcily affes firesm sed rpenn aress by secelerating erosioa anid sedin e lcadings, altering chansd
morpalogy. modifang natwral droinage networks, and caenging runof characieriszics in walersheds, Roads sccount
¢ most of e rediment problems (o § wmershed becose thiy are a link hetween sefimen| soarce srems |shod radls,
landings, and cutslopes, #ic,) nd stream channels, They dirglly afict tve channel monpbology of streass by
accelerniing emsicn and safiment dalivery and by iscreasang the maginde of prk oy (Fomiss o ol 1991,
Wernple [1594] fcused an e interocibon of forested roads with stream nepworks and fued thet nesrhy S0% of the
ipd metwork drainesd imin sireams and palliss, and are therefiore, ydrologicnlly inpegrated with the firesEs nowork
Selimimt enieTing strenms from mads is deliveral by mass soll movemnenes surface erogion, fhikure of sreum
mossings. mad secleraned soour ol ozheert autless (Fumiss o al 19930, Fenter, & study on the Mabosne Bow
rmional Foress showed ihar Ane safamest increased e culvert demsrty moreased (Eoglin 1891

To raduse the adverse etffecis of mads on aquatie Fesowrcss, Toad mles should b progressively decreassd through
permanemt closure of obliserution (decommisssoning) i watersheds with bigh (1.7 - 4.7 rasd mi/mi®) and extreme
(4.7 rosd mi‘mi*} road densines (loserior Codumbia Basin Ecoqysen Blamsgement Froject {ICBERDT) 19597). A
sty of emodiad maleriad travel destances helow Q11 slopes shows thai more fuan 75% of relief calverms can be praveived
Boen contribiiisn g sedEmest 1o @resns i the rovel Snimmee Eom the calvert ouilet o the sareus is 300 feet or more.
Enacls et uialize broad-based digs, instend of culvirts, for drmnage hoe nearly 1000 of the contrilating erode
imarerial sopped within & travel destascs of [0 fest ofthe road prism (Burroughs and King [53%). As 8 result,
[WFISH [1%4%%) recommends baffer sinips of 300 fos betwesn ripariog wew and reads, Abso, mausiaining o balliz
hetween the road and stréam channel provided a filier that mmimizess the inrodoction of Ghe sediment into the sresm

eamnel
Desiped Road Densities:

Fusctisnimg Appropristely - Road density less than 1.7 mi/mi*, ssd kigh soil smpacts socur on less than
20% of the warsrshal  Fhin & phe desired fmrger) conditian. .

Fustcioning Agpropriately but-at-Ridk - Road dessiyof 1.7+ 4.7 mime?

Fumctiasing Inappropriately « Boad desity gremer than 4,7 ma'mis,

Even though 74 mibss of road have besn ohliceroted within the assesment aren over the past s years, tere are ]
760 miles of moads withis the 167,462 acre watershonl assesmment ares, mos of which were construcied 10 provide
gepess for recrestion and e van Ember resurces witin e aren, This resis in g road dmsity of 2.5 mi'ms, ed
consequentdy the watershed is functioning appropristety but-at-risk (refir 1o Figures 1.4, 1.5, snd 3.8), Thethres
watersheds have similar msd densities ranging from 19 mi/mi® in the Buck Creel Watershiod to 1.} miim? @ the
Silver Creek Watersbed, well below the high end of the factioning appropristely bul-af-risk range. Thva, all three
inidividunl wirtirshedd e functionieg appropriadely but-at-risk, Along with the £15 miles of sEream channels
withen e Silver Loke ‘Wershed, s estimmed 455 af the T80 miles of roads are hydredogically integrated wich the
sireun network, thus incressing the droinage seteork by 110% - basel m Wanples (1594) pudy remuits. Two of the
watershodi have ineredsed drainage serworks that are helow this value - Bridpe Cresk (103%) mtd Buck Creek {T2%6).
The remaining wetershed is above this valee = Silver Creek (123%)

The limived sreas gage dma svailobio for the Silver Lakes Warershad indicses thar ancusd peak defchiange 1§
dmjnuﬂwnmuﬂ'ﬂ:uutm|mﬂllﬁhpﬂ:mﬁm;hhpﬂﬂhﬁ,dmmﬂﬂmmﬂm
<an focur 29 a resilt af rin oo mow evenis in Decsinber anid Favsary. The lack of long-Sens siresm Bow dala
{timited (o the dte on Silver Creek, which reeives regulated fows Gom Thompson Reservair) procludes ansdysis of
changes & sreas Aows dus o led missgemen] activiise within e onalveis arem. However, coment lizermture
suggests that land management activities — bke those that have occurred in e Silver Laks Watersbod — may alter the
jisming, magnicuds, and Sequemey of prak Sows. [n onder 1o s2e i a similar suggestion coubd be mpds kcally, data
froim & meErhy watershed wiith exiensve pirsas Dow records, the Upper Chewsucen River 'Weershal, were onalyead,
Asalysis of this dats does seem 10 suggess thal the effects of land managemme activities (ncremsal dramsge nerwark
o Chaprer ], Uplomds = Poge 35 5500000
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o enads and dermenial sl compection) hove Scretod the gumber of doys the Chewoucan Rives excents
hanirl] Dows, Table 1.3 displavs the comperisos af data summarized fyin he gauging Smicn oo toe Chew mican
River during the persadd of 1926-1945 the time percd ef recerd prior in extensive road butlding asid nmber
harvesting activities mnd | 5451549, the period during, and after, exensive road alding snd umber harvesing
setivities. This tebie cisplays thar the sumber of &y he river excesds banbciull smge is significasly bigher during
(he latter peviod of lime.

it el

Tacie 3.3 - Bankfull fiows lar Aversge Precipitation Years on the Chewaucan River,

e ey

Tiis infirmation is moluded as road dessities, m well as bevels of past tmber Barvestng activities, within the Sitver
Lake Wilershed are quits similar o those in the Uppe Chewnecen, Thos, it is helieved thi the ofect of the
meressed drainage network throughout e Salver Lakes Wialarshal, Som mads asd demmental st compaciicn, Rave
il the timing, magnimde, and frequency of peak Sows, but the evient i5 unimown. Thompseo Besenos
complicaies g analysis beciute it has gsedifled boch peak atd low ows witkin Silver Cresl

Besibes altering peak fows, roads alsn imermse sediment delivery inks sreams, OF the 750 miles of roads, 107 {L4%)
ai within 300 fees of perenial and termiment sreams, . Fearbermore, roads crosd channels ot 175 locations, gives
whe=e ligecs sefiment inroducticn cocurs. Based on the weiphisd pvernge fir the mubwatersheds, the Road Impect
Index wes caloalsiod 1o bo 045, Road [spact (mdex wambers were grester then the average in o of e thnee
wmershals, Siiver Creek ar 0.49, and Bridge Creek o 0.45). The resmining watershed, Buck Croel, m below the
avernge a 0,352, As mmed in the desired condithona section, the Road Impact [sdex is an mdicator of sediment
delivery risk assoczabid with roed density anid dye nusher of siream cressings,

-

Table 3.4 - Rioad Density, Location and Drainage Metwork in the Silver Lake Watershad.

I T T e P
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Silver Lake Farershed dnalysis

Emphiasis for decninmissioning should e pleced on thase foads witin 300 fem of sreeems of hove numercos sreun
crossings, THE remeniag romds, primarily ese roads within S5 fest of sreamss, shiald he properly dradned o
reduce the Bydmiogical connectics in resm channels, ferulbing @ |es water and sediment lowing down roads and
thest dlicches, This promotes betler infilmaton af water inio fhres s0iks 10 be showls roetsed ndo stream chasnels,
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Siver Loke IFmarived Analmg

Chapter 4
Riparian Yegetation and Stream Channels

Key Question #2: v vegefation In riparian areas contributing fo the appropriate
stream channel types and hydrologic regime?

A) Riparian vegetation and associated bank stability

In ordes 10 address this pan of Quenion L, survey cews nd resource profisssoasds gatheed and nunmsanzad curment
cosditian bnfonmarion o g streun reach hase o ther s pessnnent of ripansa veperaion med hank stahiliny coald b
perfinned, |n geneal, = ceach 15 2 segment of Stram of sisular gradient, valley rype, sic. For examale 2 segment
ufm’mﬂaﬁllhmg.hngmﬂummﬂﬂwm&talq:mﬁm relabivg D & segina] OCSUrming 18 &
sterper mdantaln arel Only the primary peresmial sreuns within sach witershed wers surveysd. The followmg
etliods were ssel o asses current condifions

Durtng seream surveys conduciad m 2000, the dominant vegeation types within the riparian dre af each
mexsured reach were documeniad. [ sddives, the assoccated bk slabilicy wis described. Actively eoding
bankes, mwvi thi bankfull height, were comnied ms unstable Below i3 4 shon summary of the sireams, mmd
outiber ol reschies murveyed, wittin the three waiersheds.

sl Sitver Creek Watervhed: Four sircanss were garveyes wiihin thas wanssbed. In Silver Creek, seven of the pme
reaches [fust over 10 miles) were serveyed; Wes Fork Silver Creek was divided inga furiesn resches, of which
(&irreen [over 18 mibes) wene surveysd; nearly 5 miles af Morth Fork Silver Croek was divided inn rwo reachey;
and Guyer Creek wes divided into s feche, of which Bve (hisfly 9 miles) were aorveyed.

I sheeid be mensioned thee no surveys ocourred within Benny, Squew, or Indass Croeks —or sy other channels
within these three sebweaterzhals. Thise SEens are memiment, md See o priensizasos = besed on fimding
mil dine — were aon surveyed, However, o' general description of smesms within thess subwarershads will be
giwen based oo Beld recosnmisseecs ssscciated wilh past projects within the ares.

Bridge Creek Warershed: Nearly the entre lngih of Brdge Cresk, martmg fom iy headwniers in e Yamsay
siouncen Semi-Primitive Mos-Motorined Recreation Ares to ity enrance info Faulise Marsh, wes mrveyed.
This included thistes aF the Surteen rinches, which rotslod sore than 16 miles.

(R

¢ Hwpk Creek Watershed: Bock Creek wid divided (s1o twmby-one reaches, of which ninstesn (over 15 miles)
*, weresurveysd This inchuded resches Bear is eurasce ino Praling Marsh i its headwaters in the Yamsay
" Mountain Semni-Frimitive Moa-Motorized Becreation Ares.

Current Canditions

Vegetattve compasitions and daminanee along flond-prose areas of the Silver Loke Watershed sireaies variss,
depenading om Sireim npe Aloog e allwsl, low-gradient C md E sream chaoned types, sadge, fush, asd willow
are commea |y ohserved. Sedge species molhude Aguatic Sedge (Corer aguonilin), Mebraska Salge {Cares
mefirankensiy), Wooly Sedge (Cxrer lamiginoss), Beaked Sedpe (Carer rusran), and infleed Sedge (Carer
vemicarin), the e ren Bend in aned that are seooraced anid marshy thevughour che sammer. Additionasl wetlmd
sexses thint are commonly ohserved colonizing disterbed sites incbuds Cresping Spilkermth [Elnrenary palumris),
and w0 8 lesser degren Fow-Nrweral Spikenesd [leechari pauciffens). Common rush speciss indliade e
milowing: Baloe At [neus helrewr), Sword:leef ar Dagger-leaf Bush {funrrer enofoléu], Mevada Rush (e
gamaitury, md Long-sde Bush (funcwr bangiraelish, The MNevada and Balue Rl is common, fend in loe
graddient mesdow sysans, ofle below bankiull digeh. The Long-sryle rush B aowide range throughou the
whilershedl, eing found on mesr stream ovpes, fow gradiesd E chemneée md kigher gralient B channsls. The Sword-
leaf muss is less common mnd moss? ofben ocurs witkin kooe gradics sirsus noe (T and EL
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Foir willow species ccoar withiz the waieshad: Geper Willow (Yalir gepernang), Wiiplash Willow [Srlr
{rsipnite ), Bood's Willow [Srfir Soedhil], and Scouler's Willew [Relic scoslseriont], Gever and Whiplash Wilicres
pccur throaghout te watershal alon g mog sream nype, with Geyer bang tmodt commaon, Boatl's willow is len
eonmin, bl 18 ofies fund in € sirem reaches within the lower sepinesis of the three mssn Sirasd. Fiaadly,
Seoulers Willow = usually fonmd in meest upland arens.

hier diszideous shrwh anid mes species found along watershed mreams mcheds Moomtin Alder (disa incom),
Black Coonwood [ Papuius belsamifens var. drchpa ], Quaking Aspes [ Poputer tremuinided), Sag Birch [feiala
plumdaiasn), anid Fed Oszer Dogaod (Carsfur madangie]), Mouncus Al asd Black Comamweod are commosly
zlonyg the B channel reaches of' the Chewauran Raver and nther sireuns witkin te waierstal. Quaking Aspes is
Faquet along B chomnel type, o comisen sohdominees) along ebetary sireams. Bog Berch &8 1683 coimben and can
e fomid = wel aricas along oo SIFEUR DpEel

The summary fahles tha wliow describe ripanan sl uplasd vegeation for all sream reachss urveysl withiz the
thres wmerstels, For reach locations refis o Flgures 4.1, 4.2, and 4.3 - Silwer, Bredpe, ind Buck Cresk Waiershd
B mmd Mionseesng Locations.

Silver Creek Watershed: The following mables (Tebles 4.0, 4.2, 4.5, and 4.4) e 2 ummery of cumenl condines
information sha was codlecied fo describe the dommant vegeiation mpes md the assocaiel bk siabliy within
mparien erens of Sdbver, Wil Foek Sdlver, Marth Fork Silver, and Guyer Cresbs,

Table 4.1 - Siver Craak = Riparian Vegelatcn and Associated Bank Stability
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Tablg 4.2 - Wesl Fork Siver Creak - Riparian Vagetation and Assacated Bank Stagility

@ anbiriy )
[ iaach Informticn, 2 - Eleetiap, Vvs Vepuiines s usesiared s Sy
Rach [ Bamis, | Owow | Wemsh | Grilsd i Ripasien egetution Ploce-from Wit - | Ugisal Vegetasvm— | Bum
S Ty e Y e ey ﬁ-“ﬂ"":"lr'm
1 el |17 S | e R L e e b e e R T B T
| > ﬂ-ﬂ—l.ti- Schllem 7 T |- SubDaem
11 Ld L1t I LY I iP | ChWd CFat 1m
il LT_1 13m ] 1-2 T IJ 1 L id CF 13 T
i1 a7 _| U3F% [ ] (1.0 gn. [ 2L i ia e
iE Lo | L3Fs f =4 5E GA LELE | tL 14 oW = T

Vrjetenog Albreviaram; Cemiam CT-Fonderaa, TR N, CL-Ladgepele. Cl-hrepr, MH-Alacnian Hereloce: Clus | dencier b Ssigil ©
b Semling (174 ) TFaplimgPake {37097, Sl Trwe {7700 9L b Langs Tomsa {71750 5% B0 kinrm Trhmg 2240
Riparian Morfrasdy o’ Shrabe Fd-ALw, A Wilow. HOAD i HE] b v Asgpere. HO Dpvnced. B B
575 rea, §A-Ab, H30vhar, Clasm{haighil | —08-1L 7 - TAR) 7 (S-00RL 4 =10d]
Thrwtn & drauzfand: JB-Big Sage. 53-Sdver Sage, 00l b b gbian Sabhigire, RE-Sahlsn Bl GA-Cmin 55 -Soiyz. B funy
LE-ALaricgmir; LC-Lupera

T.ufl.! 4.3 - Mort Fork Silver Creak — A H.IEEI'I.B:n 'u'agatq:llﬁn and Anm:uat-qd Bank Stability
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Table 4.4 - Guyar Craek = Aiparian Vegetalion and Associated Bank Stability
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Shrubp @ GraseFick 50-Big Saps, K5-5dver Seps, "0l Monstan Mihucpics, 3.5 Babbr Mnas. Gl-dnm SE-Saye EL-

Bemay, Squow, and Indlon Creek Subiatersbeds of vhe Sidver Creek Watershed: Due o priomiization and ttme, oo
surveys ooowrred wichin these duree subwarertheds.  Howeves, 3 gesernl dseripnon of nreans wll be pven, Based oo
Beld reosmnaiisance (ncluiling Witom-tine frveys — hank fabilite oo lorpe woody debris) asspciazel with pas
prajecis. which peovides some insegha in e crent condicion of sireas channels and ripanm vegetmion. The
streerms withim tee subwaterstals are imtermartent il franspon wser primanby during sprng st S
incense Brundisnorm oventi Bank thatability within these subwalerdbals & Incalived cocrring mainly in the bower
gridieny, deposinonad reaches, Unmohle banks ore npically less this 35 inches in height and 1030 feet long.
Sessonad se=ps and springs ccoer along the major drainages, with sspen presen in varving conditions, Grasss,
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selge. willow, aspen, and conills are che dominant veyetation rrpes wichin rpanan ares, although False Hellehors
or myetnush dos dnninale o few sibe.

Hridge Creek Warersfed:s The filiowing table (Tahle 4.5) @ & sammary of cures! condion indormatien th &
collected b describs the domosenl vegetstion types and the associmied hank siahiliy within nparman sress of Bridge
Crese

Table 4.5 - Bridge Creek — FlIEnr:an 'u'ager.mlnn and .ﬁ.smclate-ﬁ Bank Stabdity
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Back Creek Waterahed: The Iollowing table (Tabbe 4.6) i5 a summry ol aurten coadition infmmaotico that was
cofjected tn describe the dominant vegeintion types and the associsted heank srabiliny within ripartan sress of Buck
Creshc.
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Table 4.5 - Buck Cresx - Aiparan \Vegetation and Associaled Bank Stability g-:nnunu-ect|
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» Desired Conditions

Cme of ibe many fimctions of parian plants is va fabilzze bantes thrnugh roni mess Mannmg e al. (1985
documented that sedge and rush species prodeced significanty mode rool mass than dry-land frasses, making these
plmumhlnhﬁzgh.hnkzlﬁlil}t Crher vegeetinn ovpes fuch fy willows, comenwoods, and conifirs provise
adisticnsd hank asdliny. The sems of these herhscomus and sbrob spiecies provide mughoess and resistance b Righ
Dz, which allows for sedimen) rapping and bank badlding (Elmore mnd Besciag 1987), Under these conditsons,
wiler 18 moned during che wer sesom sad slowly relessed 1o the Areim during the summer months, Fanthe, @ on
wres where sheess af ice form on the sream sorface during the winier — such a8 dhe Silver Luke Waeershed - riparion
wegeianion balps provect the banks from erndion a8 xe breaks-up during spriag thow (Flams 19915
The vegetation types that contrisate o the ahove coaditions have bem described. Willow, selge, and rush
assoczations characierize |me-seral commumities in dow gradient meadow mresm svsiess, where approximaiely 95%
af the Fiparian ares provide armditiong for l@c-ieral specie (Barton of gl 1992, Thess conditlong alse provide the
necessary Baketet and food sorce for besvers, n keyrinne species for nparian hesith, Along sceeper-gracient
motunimn Sren, where a2 least T5% of the bank soleirme sspports |oe-serl gpecss, homiain Akler will
domise the site while Rlsck Comomwnod, willows, sedges, pracees; are sebdomizent (Bamea o ol 1552, Kovalchik
L987), Early seral species, puch m prasses, acoupry mparisn aress, b inde refisence conditions these species mre
ubdnminmt (Kowalciik 1937). The relationship betwern these plant rypes and bank sabilisy is reflected in the
Mty Inlaeed Fiah Steategy (USDA 1995) which detils sesdsnly and prdemes that suggist hank suahiliey saeald
be greater chem BN, while the Interior Columbee Besin Ecomvibain Mauisgemei Brajen reccanmends 50% for aren
where this is attainahle [ICEEMP 1597}, Bowers & al. {1979 documence] the presence of redband treem wheen
streuntanks are o lest 109, stahle with the presence of undecn banks

Deesired Riparian Vegetation asd Bank Stabiliry:
Functioning Appropriarely - Riparian commvanites are highly simbler 1o the lme-seral species compasition and
structure descrbed by Barnom ot ol ( 1992), Kovalchik [1967), and hank siabilivy =95%, Thiv i he denired (rarger)
cawdirien.

Fanctioning Appropriately bat-al-Hisk - R.Ip.'l‘ Communies ee I:I:I.I:Idm.l.ﬂ}' similer (5 thi Ise-seral sheacses
compusition and smaciure desoribad by Bemoa e al, (1992 Kovalchik ( F5871, s hank sabdiy o B0-95%,

Fenctioning Isagpropriately - Ripanan communiies have ke ssmilzncy e the lme-sernl pocies composiien and
arucnzre described by Bumca e al, (1992), Kovalchik {19871, and bank stability is <80%

Surmmrary oft and fectery conimibunieg fo, currral conainlens for the Sitver Creek Wrersheds The following table
(Tohlss 4.7, 48, 4.5 and 4 1) susmmarrre curresi and degired condstinns fbr vepetasos rypes anil associsted bank
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stakiliny witiin nparan areay of Silves, 'Wes Fork Silver, Monh Fork Salver ind Guyer Creeks, Ralings groen withan
these tohles 2 basel on o comparisan of current o desired condinoss |see desired conditions secica it rotings)
urthin exch afthe surveral sresen renches, Followag each tabie w o discosion of ohisie racn gy amd the factors
contriluling w currens condizions, a5 well a5 any rends in comdigens.  For resch locanons refir o Figure 3.5 - Silver
Cregk Watershed Reoch and Monitormp Locations.

l

Eliver Crovk
Table 4.7 - Sivar Creek - Aipanan Vagekilion and Associetsd Bank Stapdity
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The dommsst plant types m all nize of the reaches — willow, dogwood, sadge, mmd p'dﬂ—l:'!l]ﬂ]ll'_rll.ml.l'l:l}'ll:b-
seral species in campodition md struchare, Pesulting @ edepinte cover bt probecl sereain hanks and dissipaie meryy
turing high bows, Thaeis evidesss, however, of pme encroacheent inga the rparian aren aver muck &f the sirigmng

length in renches & through 9, There are also smal], [Gcalirey] sress af bank instsbibity, tmaindy @ recha 1. Fmad 7T, b
Chpernll loii-siral species dominae and bink sbiliy exceeds 33% (s all surveyed reaches; consegpeenify, this ebement

1% fmnctioning spprapriately. L

The dommmese of Late-seral species m all réichis promoies e high bek sialite value Pam lavennck procnices

have kely influiscad wpaneive condilions bur cwTent grazing srarcgies are allowang npana mess oo e pew thedr

poreniel Grazing sroregees were changsl @ 1992 with all reaches being in g pedsre thal recsivi gl y-sessaon

grazzng (livesioek are ol the pasiure by August 57 The alesre! fire regime conzinues 0 promaote bigher densities al’ {
e PIBe B Tipane areme. creaiing & minor shifl i relative species stamdance,
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Tapie 4.8 - Wagl Fak Silver Coaax — Ripadan Vegetaticr and Assoctafes Bank SLasidiny
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The domspsi nparian vegstation - salge, alde. dogwmod, willow, grass and lodgepole pios — witkin all Forveyped

reacies, Wi the exception of Resch 5, b5 highly sinslar o Lae-sernl species compasiaan and prechure, and combiseal

witll *ank nabiliny values, resules in 3 fengraning appropriscely raang @ co® resch. Rk £, oo the oiher hanl
is funetoning apprepridtaly hut-or-rik See o 2 gher sbundane s of grass and dee ook af willes m the alilie age-
cleppes and ns lower bank siamliny voluess. Additioaally, there i madence of lodgepole e mersciimnes) wsin the
riparimn are over wach of the sresss g, eipuially in e upper six reaches | reoche 8-13) Thene are olsp
qmall, lpealizal arens ol bank ingdabiisy, muniy m reachis §oand 5,
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The domshanes of lee-amal spodics m all resches proshotes thesr high bank mabiloy valuees. [n B 5 hinks are
cuntimizing %0 build and recover 25 mparian vegstaion moves cloger 1 18 detral coaditien — grass and wild ins gre
more comaminn e espected indicating sl plesl suciession im moving oow s, bur has mod el ekl o lade-seral
community, Past |iwesinck praciees kave hkely influawead vegetarive conditions, sspecially the lock of menure williow,
et oTEnt PTAZIRE FTRIEEES ond allowin g riparian &l 10 move cowonds ther poeenbinl. Grazing sTaiegies within
the lower resches curremily invnlves exrly season we, with reache 4, 7, and 8 rocaviag shon sexson’erly groving,
while the ippe reaths ofe mchidel o prazing. Alss, o smable pamion of the sream {reachis §-17) oo oo
grazial during she period of 1950-19%6, The aherad fire regime conlmpes oo promate high dmetis of lnlggee
pehie iN FEPAMIEN Aress, CTEING 3 wuinor shid in reloiive species abundance with fewer hade mnlerant species such as
willow and sspen.  For enample, surveys and associabed photographs o peaches 10 sod 1] indecste thes pode o smad]
ree mze kodgrpale pine ane competing witd willow 1 he aparian area, An pddmonal fctor aleong bank ssbaliny
wrilhit ghg lower resches of this dangss might Mﬁtlﬂmﬂﬁqu: nerwnrk macvislinl witd readi throuphiiil the
subwarershed, posmhly inBuencing the ioming and segnitude of aresan Hows o therr effects an chamnd scouring

e I T T . I ]

Borth Fork Silver Cromk
Table 4.9 - Norh Fors Silver Creek — Aiparian Vegetalion and Associated Bank Siabiiy
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Riperin Hardfucisali gad Pirabe: Ha-A ke, W T ew, HEConoresd, B-0usiiag Age, HO-Depuood, 110-bayg
Birck, 53 -4pim, SR Rises, HOCAthee. Clins (hmghtie £ (0:2805 1 —(3-8R), ) (5 10) 4 [>108}
Fhrady & GrapFaeh §E-HE g, S-S Sage, MO kosuie Makogiy, RB-Ratkii Bnoe, SA-Cimm SE-Sadge

=3 B

The damizant plant fypes m both of (he reches — skder, sadge, and grass = = highhy sumiler o Bre-seral specaes @
compesilon md Siruiture, reuing B abequite cover in profe sinssn banks aod dizspece evergy durmg high
therwy. There is svidencs, bowever, of lodgepole pine meroachmes iz the Fiparian ares over much of the streams
lemgth. Cheerall, late-sernl speries domenate and bank stabilsy excends 33%; consequendly, s dbetnemi 19
functioning appropriately.

The shunifanes of lnte-seral species in all feachie promots: e bigh bank stability values The majority of the are
did not have autherized lbveteck wse fom 199801957 (pan of & vecas allotmenl, or poemve:d non-usel, aod the ues
thin enconpesses reaches -4 will coatinee 1o be exclodad foom prazing. Currenl grozing firoiegies in Reach [ are
conducive io kesping rmperian aress o condifion ful 18 oesr ther potenmyl. The altered fre cegine coslings 1o
procoote Bigher demsittes of jumg lodgepals pine in riganan ares, cesting a minor shifl m reaive specics
sbunidanue with fewer shade intolerant species such 25 willms and aspen

e el
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Gever Creek
Tablg 4,10 - Buyer Creek - Ripadan Vegetallon and Azssciatad Bank Stability
Haach ks = Cosmfitig | Fipnrtas hrus Vigetatos sad Ameciaid llank Sabdiy
i Feschy | Cromar | Desiesd | dHndiew ik Foperam g [Food- Peese Widihl - Lpllarsd Vigeabon - Hark
Lengrh, Welel [+.5] | L PT Dt &l Thimi Sinkiliy
=) gy o
! Fuin Bub-Dre. [ fob-la 3 Doz !-t—_l:h.a'
1 | Frimuls | I Chmared. e -
L Curresi
1
2 | - i.¥ | LEE-| Fr= F 1 F Dol
L Cuerel
3 B g
3 | ox¢ | 1] 7 -] 33 | ) Cws
1 Cirsis
1 Batirg |
g | 87 | LsFs-]- &- | 34 4 D
4 1 giten
J.H,.!'ﬂ
A Coarmeni
4 Fazrm

Wrgeraiea Abbreviatsm: Seague 07 Pasdamu. TW Wil Fir, CL-Ladpepate. T hnper, L0k s Hembocks e {damaner brasu beighi)
1-ShrubsSenilling [ 175 ¥ Z-SaplingTabe {709 1-3madl Trom |0F-20 51 2-Larpe Tomen {11°-F L 5. Sliliors Trem
(=117
Aparan Hyrdwoodr wed Thewbi. HA-AHE. KW ikow, HECottamwoed, HG-Jaaking Aspen. HD-Deapwmnl. Houhoy
Hirch 38-Spiom S8-Mibex, EOC-O e, Claon(beighet 1 -03-000 2 - (300 % 7 (3-108 L ${=101)
Firude dd QrmeFork: 5H-Big Sage. 35-Silvs Sige. W40 louznm bibeygaay, RB-Mabkil Eeash GR-Coamw, SE-Selje
RL-Rah, LK-Laioger, 101 opnes t

The domemanl plast Gy tnoall rescies are highly smilse 1 lse-seral species in compesstion anil @rechee, reailing
in henk sEbilry values ol 959% ol grescer, For these ressona, all fve sirveemd rmchel e lunedoning appropeiacey.
A gun, there is evidence of Indpepale pine escroachmend inso the dperen area in every ceach. Old beaner posdailams
in Reach 5 are sill fssctioning, maintsising witland sperian habics

Simiber 5 hoth Wit Fark: Silver snd North Fork Silver Creele, the shamdance of [nte-sersl vepetesion, primartly
acher, willow, andl sedge, promae the ligh bunk stabuling vahis fund glong the mitre legh of Goyer Cresic Al of
the reschies purveyed are in an slsmens thay wog enher vacann ar (n so-ide fom 199801957, Curre groving
sirmegies in Reod 2 ped the lower porticn of Reach 1 call for shon sexsson’early grazing, which will continee io allow
TIporion arens o mave owerds teer polemtial, while the upper reaches will remem ungraeed = they bave bem
mfminsstratvely exclinle] Som e alloimenl. The Miensd Gre reghime continmes in promole Righer densmes of

Il pepecde pine in Fpanan e, cElisg o mincr S8 in relative specics atundance

Suwrrirey of, and feciorr contributing do. currem! candiiome for Beany. Sqoaw, and fedion Creedy — Senny,
Sguaw, g frdiae Creck Subwatsrybeds of the Silver Creek Watershed: ' No aurveys ocowmed withm these three
atwraiersheds, howener, past field reconnascanc e {mchding boitom-fine sorreys = hank siahbilioy and 1eege woody
deehria) provides soume ingight to de corres coadinen of Areun chamnels and dparim conditions. Bk insabdin &5
lecalized within Sese subwarssiveds. ccosmng primandy in the lower-gradient, depesnional reaches. This hanlc
enmahility is likely the cumulative sffecs of past grazing pracuces, soessive lngging activites, and the mireatal
droinese fetaark sscciated with mads throughot e sibsatérshed - which is passibly infssncing the timing and
magninds o sirezen Hows and thar o oo channed souring. Vegdanon compesstion wiliin mparian ares
nciudes grasess, seddges, willow, aspen, and cnnifies, witick is ssmitar m the vegeramon cnnposation thae is expeied
within these aress, However, where chonnels have S, fparian vegearios i sparse anil Lacks diversiny
wiper - gragses ik Falig Helldare do dominars smwe sies. wcdees ofligarhagay or overoie in these drens; Als,
Uspes is present o vanany oooditioss with some stands strupgleng o survve, For thee remsons, ARSALD Yelenlion
and assoicimied bank siahiluy withio Besy Creek, Siuew Creek anid lndian Cresk mbwieseals & functoning
appropriately but-a1-risk
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Summary o and facrorr contruding fo, cursess ceaditlons for the Bridge Creel Wisterahed! The fillowing inbde
{ Tahle 4,11} sammonzes et and Seticad condinens e vegearion pp and asocears] bank stabidy witdn
riparian areas of Bridge Cresie Runings given within these tabies ore based on 3 campariaon of et asd devired
coditons [see desired condmnns secvion for recings] withan ek of the morveysd dirdie fseles. Followaag ech
tahle i3 a drscussion ef these ranngs oo the Sctoe consnbuning 4o current conditzema, a3 wet] a3 @y wends in
condiiond. For rexcd ncaboss refer o Figure 5.4 — Beadee Cresk Waiershal Resch and Mondioring Lecaibans.

Bridge Creck
Table 4.11 - Brage Creek — Bipznan Vagetalion and Asscciated Bank Siability
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Table 4.11 - Bridga Cresk — Rlpanan Yagetalion end Associated Bank Stapdity (eantnuad)

Munch Irksrrmsnas e — = | Comiitien | FSpurizs Arss <laued Hank Siahifry
Ramah | Baschy | Cowser | - Doired | Giadest | Feeil | Boparan vegracon: Fosd-Proos Wikki— | - Lplaad Yepemon - Tk
) SH o o SETECRE w B £l ) :&:f‘::.-_.' o el Che - o | S and Chen Sihiiry

: B ey | PRl e e e ot oty et W e e e i L |
1 o L ME‘I- Sobelom 2 ]~ Doz ke n |
T = o -l = - BE T CLIs CLI4 | MELS
| & |1 Curpeee iE G i CLi3 L, 15 A 3.3 T
| L4 Raving | Fi A iy

uoprta e AT ASSS Coagierr CP-Poadeoa, C-Rpis Fe. CL- b, e bumper. 3 - o Flemik Clios flisncie roso basshi)
V-3 b Temaling | 174 970 2 rgr P 1570 37 Y-E ] Tt | 57300878 SLarge Tremni 110097 3% kiniirs: Tonmn
[=ET"}
Mipenan Norfucods sad Shraba HA-Uder, HW Wilew. HU-Cottapeasd, HiJ-Jusiong Agee. HO-Deperasd. HE-bog
Birchy, FP-Spires. §8-Ribsm. HOC-0nhar, Cla wighis 1 - 0-200 7 - (2081 7 8-100L 4 (18R
Fhrubr d SrarFort SH-Buy Sage, S3-Sdver Sage, k0% hemian b iwsgarey, #.5-Rasdil Brink OR-Oroe SE-Saygs,
B -Huey, L Lavkerpus LS Lagies

The hank sinhility voluss in the lower four meadow reaches mre all lss e or apeal B 95%, fsulting in fusctonisg
appropriately but-ad-risk ratsmgs, o addition, grass {wild ins, an ndicior of pon disrefance, was also novald) @

« ke domminant thae expecial B thise i, indicain g duar planl soccmesion is moving towards, bt hes not et

reached a lale-smal community, The remaining nize resches (reaches b-14), whach primerily oo | Sesper
gradiznt forestil arens, are fuscrloning appropriately due i the dominmce of late-sornl species and bank seabilsy
being grealer thes §5%. Howene, the smcroachment af lodgepnle ping inmo the ApaERn We wis noted along many al
i reazhizl. AdS, localiced aress of himk idtabilary were noemd Rench 4,

Lmd along reaches 1-5 is privatefy owned with pashimes: thee pre oypically grozed throaghom the sommer md enrfy
£l meeths, & practss that contribubes b corlyv-sersd planl species ssocisted with henk instabibity. An sdditional
Factor affecting bank muatsliny within the lower reachis of this streas might be the iscreasnd drainsge nerwork
izapciared with roads thromghous the watershed, possibly influsscing the riming and megninde of strenm flows and
their efficts on channel scoesing. In the higher grafient reaches (reaches 5. 14) henk ssbilite i greater than 98%, the
rezudl of nowrnlly stable sweim ppes and the dnmnanes of lee-smal species. The scanered encraschment of

Ind gepale pine info Apartan aress wiihin deese upper renches is likely the ressdi of' the alb=red fire regime.

Sumemary af, and facrers conmiteiing fa, carrent comdinlany for the Buck Cresk Wiatersbed: The fallowing rable
{Table 4,12) summerizes currend aed desired condizions for vegamicn iypes and assecialed hank sahilony wisthin
mipamien orens af Buck Cresle.  Rammngs given within these tables pre besed oo & comperison of coment eed desired
conditions {see desiral conditions seciios for Fals Py withis sach of She nureeyed stresin resches, Following each
teble is a discossion of these ratings and the facsors coneriboing w cerai conditioss, o6 well a5 any mends
comditinns.  For réach locations refer in Figure 5.1 — Buck Creek Watershed Feach sd Monitormg Localoes.

EBuck Creck
Table 4,12 - Buck Craak = Figanan Vegetation and Associated Bank Stability
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Tl bemk s1abilivy walues o reaches 2, 5, and [0 are ald less than or squad 16 95%, tissinag in mnctioning
appropriately but-a8-rivk remye. (6 sddizion, grass is more domindann £an evpectal G thess sis indoming tho
jplomt succssmon 15 moving rew arids, ut hos ool feikhed & late-sersd communiry. The remainen g Siane Fekie
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are functioning appropriately due to the desunance of lme-seral species and hank seabilny hesg gremer cian 55%, 2
fema reach s did have mare graas than expeciad. ba bunk stabikiy voluess were presier then #3%. Encroochment of
lougepole pine min the riparian ares was nooéd in reaches [2-14, with o sbundance of smaller e ool th many of
e Krstal maches Also, localizal arens of bank innahlay were poted recs 2, 5, and 7-11

inst of 1he 1meds son g resches 111 2 provately outil Wil pesnires thi have been primanly grazsd themughous the
sumnzrrir and sty fll montha, shack his bed 4 grest influssce oo bank sahilay and vegaative condtions. Alag
ininy 0F these reaches, however, managemeni practices bave heen medzfisd sllnwing for the recovery of tpari=
vegetation s sttt channsls. Thos, dpans vegetation and s7eun bunks are reovering. An sddicional fBcior
affecting bank sitline wihin the koo tesches of (218 stream maght be the incrensad drainage pervork asncsin
with fiads throeghos the waeershad, possibly influsscng th Binmg ond mognineds of gremm Amws and teeir =y
ch chanoed scouring [n the higher grdiest reaches (reacies 14-21) bank stahiliny & greoter thon 99%, the reuls aff
narurally stahle sircuin types and the dommmce of late-sernd species, The najorty of hese renches (reaches 17-11)
L withis the ¥ nmiry pasnae, which hid ool been griceed tince 1998, The scamerad encropchment of Indgepoie pae
anil oiiver conifers min niparian arens withis forested resches i3 Hkedy the result of the chered Ere ragime

Summary for the Silver Lake Watershed

Appradisacey 83 mdles of Sream were savgad withis he three winersheds and were dissritnned i dve Rillosamng
manner: Silver Cresk (42 miles), Brdge Creel (L8 miles), end Buck Crock (15 milesh The fallowing s 2 ssom
summery of Hpnfiss and sireas channel conditons within the eitire Sitver Lake Waierihed. For féach |ocasoss refer

in Fipures 4,1, 4.2, and 4.3 - Silver Creek, Brdge Creek, md Buck Cresk Wiasnsbal Reach and Monisormg
Locasions.

Eighty-six percent of the reaches surveved (338 of the mils porveved) hve an abundance of ate-serl ripariz
wegesarion, and thuy are functisslng appropriately, wirile 14% of the resches (11% of the miles sorveyed) are
Tunciienng apprepristely bur-gi-risk. Thee were no reaches sarveyst fhund w be fcooning mappropriaiely.
The maporty of those reaches finctioning sppropriately are B and E stream types, maost having an absndags of lae
serel vegaaios sed high bank satliny, excesding 95%. The aress that were not ralad @ functicomy sppropriatzly
wre pradomenasily C Fream np<s locaed along the low gradiens mesdow reches of Bridge, Buck, md Wiest Fork
Silver Cresli. In penered. these mendow resches have bank stainlity valnes | them 05% (A2%-55%) and are laciang
an ahundance of sadge e willow, Becamse gravel poimt bars are coiianon in C Qifein fypss, greatsr densities of
willow are expacned refarive oo ofher Sresm Types.

The B soream ovpes e usually locaced i firested reaches and within comvens, arcis cher ere inberently stable. For
this reason, fores managesent activizies {such s timber harvest and grazing) hove been condected swmy om these
jirzamn renches, leving them refainvely unoffecied. Mm,hlﬂufhmmmhm:ﬁlhﬂmnlﬁnr
conifers in riparisn stess siong B stresen typed, cheating & minor shit in relstive specied slundance. [n sddurion,
many of the E siresm repes Brand ihsoughcut the wotershad are charsciemsad snd maimiained by lse-semal vegetation,
resuiting fmm grazing mesegemest whick sppesny conducive to |me-seral plans compesition. A mentonad above,
the majority af streas reaches that are sol Sscioning approprimely are the C siream bpe Incaced along te bow
gradind meadow reaches of Bridge, Buck sod W Fork Silver Cresks, Bocouse these are wress of high forage
Ffmmnu.lulmmlaﬂum have altered fparian vegeanos. For evampils, some of thsse e hove legs
sedge (more griss) than is desired, and b the potential o produce grester densities of large willow than cerenily
enzsty; bowoever, canle graee willow durin g tlve loie sunmer heomese die desirabie plani speces hevo Jost tueir
palssialicy end protein conten, An additional fctor afecting bank sahilicy within teese #reans, specially in the
lower reaches, might be the incressed dronage nerwork sssocimod with roads hronghi the watershed possihly
influsniang the timeng il magnsule of sreun lows and their effess on chansd sowrmg.
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B) Rosgen Stream Type(s)

In grler o sddeesy s part of (oestion 1, sarvey crews and rssource professonals pubered sed summertsed Siresm
csmmnel characoen socs nomation oo & reach basls. [m gesernl, 9 reach is o segment of stresm of similer gradisnt,
valley type, ee For exaspie, 2 ssgmmt of stnemm Sowing thiroagh a gentle meadow valley wiulid be a separste retch
relarive 10 4 segment Soturring I a fTeEper mooslain ares. Owmly the primary peremnid stresess withion cick wabershad
were surveyed [refer 00 part a fir 2 shon Aunmery of the streamd, ani dusber of reaches urveyed, withn the theee
watersheds].

Mletheds: As port of e Areun furveys thal coowrmed withim the three watershads, feld messuremenes
outlized in Rosgen { L99a} were conductad 10 dEldrmine sresm rype. Thése mensurements included

entrenichment, hankfull width-to-depth ratio, sinucsEry, gradiest, and dominant chaanel subssrane,
Enzrenchment 14 the wriicsl conlmunmenl of the siréam cheonel aed refiers to the sbiliiy of & stream & access
its Aoodplsms, The aream is exwenched when foodwarers wre coaflned o the channsl and is aot eommemched
when finodwaters ore able 10 sccesx the fcodplain,  Sombyiel widdh-so-depeh rono indicales the shape of the
chrmnel, and is tue el ol banicull widih 10 mess el depth, Bankssll sage i (e point at which the
sream accesses (3 Boadplain and is o rejusel mmsurement o oole o ddeming whdh--depth ragios, 1
1% aviiafryinous oo che flood stege, hes an average repum inesrvad of L3 years (Leopald 1964), md s
condiderad the channel farming fow. Widih<o-depth ratios indicaie whether the srenm o eade and shalloe
or narrome and deep. Sinucsdny refirs 1o the extent with whach 2 Stressn meanders aorees the landscape.
Hghly sinmous sereams hve many mesnders and curves, while sreams with low sinucesty me siraighter with
frwr mesndery and curves. Gradfens is the slope or mespness of che soreem while the downinanr channe!
Fubgtrang refery oo the seeof particle o mock that covers the strimm chenael. The Edlowmng descusscn
pronvides o peneral descripaion of sch of the Rosgen Streun Types finnd withia the surveysl resches of te
watershed (se0 the desired conditinns sectiom for funtuer siream type descriptons).

Bosgen /A stream types e associalad with Landibrins ofhigh refiel s decply mcised and charscieriesd by
steep gradiehls nqwrmmwtmmmnWMrmm
manapar potentiol

Rogpes B sream types fyplcally eccur an narrow, gently sloping valleys and tarain esd are characterized by
moderate grabaits md colluvinl deposicion, They are iffe-dominalad channel with miegquesly spoced
simr pools. Thepe SiTeam rypes ane typicadly very siahie sod esuadly bund in foresied pesiems where large
waady debriz playy an impariasl rsle = poal Sormation.

Bosgen C =reams fypes are associmed with broad alluvial vallevs with well-Sefisel Doodplains, Thev are
Low gradient, meandenng eremms charscienized by Alle’pool sequmess abd polnt bary,

Rospen E sream types are also Eend in broad afluvial valleys aod meadows with well-developed floodplains.
They are low-gradimi, hijghly daoous sremums thot are stable due 0 well-vegetated henks. When vegetstion
5 lscking thede chanmel fypes are highly sensictve 1o disnrlance, which may ressht ia incressed |evels of
siresmbimk eosicn and dorencufting. The B siream type provides encell=nt figh habitat through eederom
hemlkes, clesn spawning gravels, and oumerzes desp poals

Diaca colbected from sream surveys in both the Upper Syean River and Chewsucas River waversheds indicate
that E siresss types are expecied in low pradient mesSew rescie with o drisssge srea of le2s thes 18 square
miles, wiile C Stremn Types are expecied whare drainngs arets encead approazmacey [ square miles

Carrent Conditions

Current conditions of stream channels in the Siiver Lake Wmershed have been povemed by chimare, gesiogy and pat
hurmen caused [anthropogeic] s sach as grazng, logging and mad coosmcion, and Topping. Thee
stivilies have affiacessd the hydmiogic regime and igfumend eidion and saliment Sy to siressnd, anid have
eiered e mamured cycles of distechiniée. These acinrs bave combined m cuse chaspes in cisane conditions
througheoet the analysis mrea and hove resuliml @ cazemel/niparian comdinons different than what existad prior o
senlemenl. ‘Whire coscesireesd grazing, ronds s skad trails are located withs dreinages andier fperian ares,
ripenas ecopyiems have beem affected. Histonc begver setivilbes are bocalad (hrimghont e srauns within thi

S e L Chapeer A, Riparian Fegesmrion and Soream Channls - Pege sy




Silver Lake IWrierrhed Jmirdomis

analysis area, bul m @ G5 the Guns are ao loager ociive o no leoger (snpoasd water or provede podl hiabital
anid sedrmesnl relalion o the sirean systems. Addicoonally, encraachmen of conafiss ineo the Secdplain 15 svidence
thas the penen zonss mey be narrewing and thx reunside Hpsdrion orens have 3 lower woler wble than petmiaal for
Lhe streums.

The summary tables that follow Seseride the hypes of stresm chanesds found within the thres wetersheds. For reacs
locations refer to Figiess 4,1, 4.1, and 4.3 - Silvs, Bridpe, and Beck Crevk Wintisshal Peach and Maonitering
[ TR

Silver Creek Waterrhed: The Sllowing intdes (Tables 4,13, 4,14, 415, md 4.[6) w2 a summery of the brpes aff
gireaen chmmneld it ocour wizhin che aurveyad reaches of Sibver, West Park Sibver, Morth Fork Silbver, and Tuver
Creeke Whin Two or mane siresm nvpes are lisesd for g reach, the dominant is lisied fizm,
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Table 4. 15 Migrth Fork §Ih-er Cresk - Hgﬂn E!mmn Types
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Tebie 4,16 - Elul.rﬁ-r Cragh = Flns-g:e-'l Smam Typas
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Benay, Squrw, and Indiun Creek Subwarersheds of the Sihver Crsel Warershed: Mo murveys ccosmed sithin thess
subwatershale Siremn channels are mi=mitiens and ransper water only during spring snowmelt and infense

* thundersionn evenis. Streun chansds within these ssbwatersheds are iypically chracterized as Rosgen B smeas
types, with inclusions of Resgen C and F stresm rypes in tbe lower grodient, depositionnl reaches. The Rosgen B
G Ty fund within these sibwabersheds are confined by gentle side-dopis, bave stram gradima over 2%, mad
are composed of sinhle Snesm homoam mansrials (cobble, bealder and bedrock). In the majoricy of tie bower gradiesd

resches, channels have dowscu and are disconnecser] from their himonic Socdplen.

En&nuEmrrF':h-u'puﬂwni'-ﬂl B, el ic B cwmm drpen il eps prademis (5

Bridpe Creek Watershed: The fallowing wabls (Table 4.17) i & ssmmary of the opes of srem channals thee acour
within the s=veyal resches of Bridge Cresk. Whien ten or more siream types are listed for a resch, the dosinasi 15
lsteed first.
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Buck Creek Wargrshed: The fllowing weble (Tobie 4.1%) 2 & semmary of tie opes of sresm channels tist ocoir
within the sarveved reaches of Buck Creel. 'When me or more stream rypes are Gsied for p readh, ihe dominmi =

listerl first.
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Tabla 4.18 - Buck Creek - Aesgen Straam Types
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Dasired Conditions

Stresm classifcatinn FyF=ms ars an att=mpt to simphify complex relationihips berees nreuss e sssocioied
witershieds, Anderson =t al. (1998) suggests (hal a purpose af classification systems & in describe & stroum's postion
in the leswdscape and the range of variskility for parssetery relnied io channel S, shape, and pamern. Chammel
marpholigy mesarements associaled with a pardouler clesification savem provide a gret deal of inbosatios in
mmmmm:nﬂhm“mm;ﬂmdrldimlnfamniu.hlﬂlﬂwlﬂlﬁﬂ
lendscape siming. A sream's sbility b dsipaie snergy is closely tied 1o 119 ssunsiry, width-ro-degth ratio, and
radient, 'Whe one af thisss parameiens 18 allersd, the stream beconves o of balance in verma of e shape and sza
expected for its settimp. For exsmmle, & decrease in simucainy (smneam length relative & valiesy length) sosulls i 8
Bigher strenm gradent, which in-ium imcresses velociies, [ncreased velnctied lead 1o accelarmiad arosion, whics may
Tirthver alver chansel shape md gralime

For this assessment, the Rosgen Classificarion pysiems was sebocoml becouse it s in deseribing the naral poiasial of
ach siFeam, bised o8 nomaTes mEviurEnents, such 25 enirechment, bankdall width-ie-depeh Faio, Enuossity,
gradiens, and dominant channgl mibsmate [Rospm 1596). Enmrenchmeni & the verticsd contaimmest of the smeam
channel and refers 1o the ahulicy 0f 2 sream o access 5 Ooodplain, The sirmm = enrenched when Boodwaters ars
confinel o the chaene a=d is not enrencial when floodwaters are sbie 1o access the Ooodplun. Faeslidl widik-o=
dapehy Parin indicaies the shape of the channel, and (s the rto of bankfill widi i mean baniofull depih. Bomdill
stage is the pomt of which the sweam accesmes i3 lecdplain and & & required menveremend in order o determing
width-to-depth rtios, 1t ks synonymous ko the food srage, hes an average return interval of L3 vears (Lecpold [964),
end is conpdered the chmad rming fow, Widih-to-depth rilss indicse whesher the siresm is wid and shallow or
nmmow and deep. Somacsiny refers o cthe exbem with whech 8 soeun mennders acmas the landscape. Highly sshubas
sireaiss have many meanders md curvis, while mreams with bow siuosity are straighier with fow meanders md
curves, Grndiens 15 the slope of Stoepn ess of te siream while the demisim chiamed Nebaernss refers to the size of
particls or rock that sovers the srenm chomed, Roggen {1596) describes snhoncement methnds for ech channel fype,
mzhoids that woels with msteral procesged of the stream,




Siterr Livke Winershed Amulysis

Dresired Rosgen Stream Types:

Surveys condocted 15 the Sdlver Lake Wateshed rewal strmm ps A, B, C, and . The stream Hpe descripieosd
sl budow arg hased oo Rosgen [1996). Numbers, which Rilow the leier designigion, refier (o subsirme size. [s

! this sumsnary, number I refers 10 nubsirata Fom hasehal] m beskeitall vize while namber 4 refiers 1w grovel size
subsiraie

-




Rosgen A siream types are charctenzed
hy sieep gradients (between 4 and 10%),
with deeply incised channels, snd
entreichment ratics <1.4. They have
low width/depth mtios (<12) and low
sinnosty (<1.2), Local lendform and
geology dictates channel stability. The
A3 channel types, found in the Silver
Lake Watershed, pne characterized by a
high sensitivity to distarbance, very high
stream bank erosion potential, and
vegetation having o negligible influence
in determimng channel staboiy.
Crvernll, these chanpels exhibit high
sediment supply and transport potentil,
Large woody debris plays a significant
role in determining frequency of step
pools which provides fish habitat and H}
overall channel sobiliy.

ﬁayen A Stream @ e

Delineative Criteria {A3)

Landform/soils: Steep narrow depositional slopes typleal of glacial morsines and debris slides
seocimied with unconsolidated, heterogenous aml non-cobesive matersls.

Channel Materials: Predominately cobble with a mixture of boulders, gmvel and sand.
Slope Range: 04 - .10 (A3a+ = 10} Entrenchment ratia: < 1.4
Widilv'depth Ratio:r < 12 Kimuosity: <12




?Qajyen R Stream @ e

Rosgen B stream types are moderately ! o e
steep (bepween 2 and 4%6), with mpids : : v , 48

and riffles commam and scour pools - (U i !
irregularly spaced. These Sirsam ypes
are moderntely entrenched (1.4-1.2),
with moderaie width-to=depth ratioa
(=12} and sinwosity (>1.2). They are
found within “V™ type valleys, usually in
forested systems, with subsirsies mnging
from gravel (B3) to cobble (B4)
Vegetution has 8 modernte influence in
determining channe| stability. These
chennel types are chamacterized by low
to modernie sensitivity to disturbance:
amd low sireambank erosion.  Fish
hahitat is often pssocmted with karge
woidy debns which contribnes to soour
gl formation and cover,

Delineative Criteria (B3)
Landform/soils: Marrow, moderstely sieep colluvial valley with gentle side slopes. Soils are cofluvium
and/or alhrvium. Often in fault line valleys or on well vepetated alluvial fans.

Channel Materiah: Predominstely cobble with lesser amounts of boulders, gravel and sand
Siremmbanks are siahle due 1o coarse material

Shope Ramge: (02 - .0 (B3, < .02} Entrenchment Hatio: 1.4-2.2
Widih/depth Ratio: = 12 Sinumosity: =1.2



%fﬂen C Stream 7:7 e

R.osgen C gircams types are lower gradient
sireams which are slightly entrenched (>2.2),
have moderate 1o high (=12} width-to-depth
ratios, high sinuosity values (=1.4), and pre
chosscterized by nffle’pool sequences.
Tireams within the walershed are ofien found
in low gradient alluvizl valleys with
substrates dombsated by gpravel (C4)L
Channels have charecteristic point bars and
broat, well defined floodplains. Vegetation
hins o very high influence in determining
channel stobility, and when vepgetation is
disturbed and removed, these chanmel types
are highly sensitive to both laterl (bank) and
vertical (downcutting) erosion. Naturnd
sediment supply 18 moderate (o high except in
those wreas whene strepm banks: are well
vegeinted. These streams are highly sensitive
to changes in sediment and stresm flow.

Delineative Criteria (C4)
Landform/sails: Boroad, gentle gradient alluvial valleys and river delins. Soils are alluviem.,

Channel Matertals: Predominntely gravel, with lesser amounts of cobble, sand and silt'clay,
Slope Range: < 02 {Cdc- .001) Enmrenchment ratio: > 2.2
Widik/depth Ratio: > 12 Sinmosity: = 1.4



‘Rw:g en E Stream ‘79 e

Rogpen E stream types are fow-gradient
gireams (<2%, but can reach 4% which
ure shghtly entrenched (=2.2) with low
width-io-depth matios (<12}, and high
simuosity (=1.5), with riffle/poal sequences
and well developed floodplains. In the
Silver Lake Watershed, channe! substrate
is dominnted by gravel (Ed4) and o a lesser
degree cobble (E3). Valleys are usually
wide and gently sloped. Vegetation has a
very high influence on channel stability
Whin it is Incking, these channel types ane
highly sensitive to disturbance which mry
reauli in incremsad devels of streambank
erasion and downcutting. These streqms
are highly sensitive 1o chanpes in sediment
and stream flow. The E stream type
provides excellent fish habitat through
undercut banks, clean spawning gravels,
and numerous desp pools.

Delineative Criteria (E4)

Landform/soils: Cientle siopes in broad riverine or lacustrine valleys and river deltas.

Channel Materials: Gmvel dominated bed with smaller accummulations of sand and oceastonal cobble.
Srreambanks {nmpugd of sandy/gravel i kfare with dense root mal.

Slape Range: < (102 Entrenchment ratio: > 2.2
Width/depth Ratio: < 12 Simmosity: >1.3
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Froperiy Aanctiofilng Rosgen A =ream types ars characerizad by teep gradieis (hetwess £ pad 10960 with desply
incised channels md entrenchment rangs les Ban 14 They bave Jow widtds'depeh rogios {<12) md low ssoasine
{121, Lecal londfem nd geciogyr dictes=s channe sgtsliy, The A cimsed npes, Gand i e Silver Lake
Wintershed, are characienired by o moderaie-w-high sengisivity o surbance, modermie-in-bigh sreambenk srosion
potential, =nd vegetntion Baving a neglighble mlluence in determinmg chansel sability. Cwerall, these channels
exhilni modsaie-m-high sedimesi upply o trecepost potmtinl, Large woody debris plays a significasd ralem
determining freguency of sbep pocls, which provides G hebtes md overnll chased nuabdity,

Properly functioning Fosgen B pream npss ore moderotely soep (berwoes 2 pnd £%) with rapids and rifiles commaon
and seour pools sregularly spacol. Thae areun fypes are modermely snresched (14-12), with modersbe widih-to-
depth. raios (>12) mnd SRunEicy (> 1.2). They ore found wnchin "™ type villeys, nsoally n forested systsms, with
substrates pangiag fom gravel (B1] o cobblie (B4). Vegelation hes o moderse sflusnce in determine g channel
faksikiry, Thess chansel types ane charncterized Wy kow 0 moderacs senxicvity 10 distarbance sed low sreambank
enson. Fish hebotet (5 oftes associstal with large wondy debris, which ceotribmes o scour pood formaion and cover.

Froperly fscrioning Rosigen C stream types are characsenized a5 low gradiems sreams which e slightly encrenchid
{=1.2], Beve a moderale 10 high {12} width-bo=depeh razin, high sinmesty values (=1 .4), nd sre characienzed by
niflepoot sajusnces, Streams within the salembead are pfem fund (8 s gradiema alluvial valleyvs with b=
dominated by gravel (4], Chomnels b characterissic pois bars and hrosd, well definnd Ooodplains. Vegeanion
e 5 very high influesce in determining chagnel Aigtalivy, and whes vegenation is disturbed msd rescval, thes
:umuﬂmmhghﬁmhﬂmﬂhmmmwiﬁhmmﬂmmmlr
i modermie in high except m those wreas where strenm banks are well vegerarsd, nuwnﬂmﬁmmw
changes in §ofimemd md strees fow regime, o § i Ehg

. |
h:puiyfm:unuhlﬂmi:n!wmmﬂﬂﬁuﬁ:muﬂlfﬂ?ﬁ.h_r:ﬂ'ﬂﬂmﬂmﬁm
mntrenchiad (+2.2), have low wadth-io-depth rovios (<12) ond high sinuesisy values {=1.5), and are charscenizad by
riffi sipeal sequences: and well-Sosslopad floodplning, hmmmwmm;muw
gravel (E4) and 50 & bésser degres cobble (EX). Valleys are wraally wide and gmsly sloped. Vegetation bas a very high
inffmence oo channel mability, When i is lcking tiese channe! rypes are kighly sensinve io disnsrbance, which may
resall in incressed levels of streambeek erosion pnd downcutting. These sneams are highly sensitive oo changes in
gedlimeent sz e [ow, nlEmwmmﬂmtmlﬂwmlmm
undernst hemks, ciem spaweing gravels, and Aimesiis G pools. | = [0

Dlesired Channel Emhlmwlw When vepeistion i Incking aloag an E sream
trpis latirad {bank) end vertical (dosmouiting) erosion ssay |ead to progressive stages of channel adjustment, resaliing
in alrered chommel dimendlod, pattern, snd profile As o revult of the bask arotion snd doemeniting, e diannel
becomes wider anil shalkower, resahing in a higher wideh/depth ratic (a cooversion from aa E 0 C sreiem npel
Druring dewncuinng events, the chansel becomes an incised gully, sraighier and meeper than the original channel—a
i3 streamn rype. [n domg an, tBe cannel ahandons oy original doodplain, remltmg in 8 Ioweresd water hle "“F“’"F‘l
dowmcuming subsidis, lmeral eosion coatinees hocuse food meergied mre confined within the mcisenl cannel, 45 the
hanks ernde, the width-to~dep ratio conlinnes o ndrense, croatng o wide, shallow. snd entrenched sream with oo
Boodplain—a F sressn type. The Imeral arosion will cootinue estil & foodplain is Seveioped and wide eough o
dissipace food evergies. The development of & flondplnin will cnly comur with good Aparies vegestion that &
resimnnt 6o oo mnd able 02 map sediments ad benld banks, This will costinee unti] the stream reaches 3 condizlon
where i & nanrally flahle and @ halance with e landecegse sefting. Omnce o (his desired =sfe (m E $tream rypel, the
siriam i§ ahle 0 socommodate the Bow s sedisent producsd by ing waiershed while maimininisg its dimemsson,
pacien and profle (soo Figunt 4-x Jor desined channel svolstion).

Functioning Appropristely - sirem chense 5 highly simider oo the Fospen smeam vpe expectad for i2s seting.
Thiy Ir the desired farpnt) condidion.

Fanctioning Appropriately bet-at-Risk - sresen channel & highly smiler o the Rosgen mream npe expeciad fir it's
seming, i iy henkdull width-to-depth ranio is larger thae expecied.

Functioning Insppropristely - sgresem channel is diferem) fom the Rospen soesam type eapecod for i gecting (L
wi expect i E wirenm fype md it i an Fopream npel

i, B Vegein and Siresm Chinnals <Page ST 0
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Sidier Lake Ranerrbed danbenis

Dmn coflected fom siresm surveys in both the Upper Sycm River and Chewaucan River warsrgheds indicse that E
strenin tvpes me expodied in low gradient mendow reaches with o dreinege area of less than 18 sgmare miles, whale ©
sirein Tvpes o expectsd where draiage mees excend approaimecely |B square mides.

Summrary of, sad faetars caarrdinisg o, corrent condifoms foar thé Silvér Creek Waiershed: The Mllewing tahle
(Tables 419, 30, 4 21, and 4.27) sumamscize current ind desired sresm ppss & Silve, West Fock Silver, Monh
Fork Silver aed Guyer Creéeie. Btings green within these cbles are based oo 8 companison of current and desirsd
combiiioes [see desiral conlinions sectica for recings) wethin ssch of the surveysd srenm reactes. Following each
tahle is o discussion of thes= ratings anid the fsiors conmbsing o ceveni condinens, 4 weil mi any wends =
ronditicad. When two or mare stoesmn types are Bigied for o reach, the dominont o listed Sra. For reach becations
refir o Figre 3.1 — Silver Cresk Watershed Bench anid Monierisg Locatons

sllver Cresk

Sy LI B B SR L

g e kgas. |

All reaches of Salver Creek are functisaisg sppropeiately in terms of their potetial siressm rype as ke shape and size
of theé sream chenoel isin balase with its seming. Peaches | and 4-6 are o mix of C and B siressn (ypes that npically
have low gracdionts (1% o les), gesile sideslopis, gravelicobile substrates, and some leveld of floodplain developmest
— althéugh some portinns of (iese reaches are more condfinad du 10 e sdfasani ddeslopes; while reaches -5 arm
primarily B strenin types (reachss 7 md B have ieclssoas of C fresm typss) than are charsctenized by slightly kighs
streaesy pracdaenis (et sinll bess than 3%, more conflnead floodplains, md bigher widih-io-depth ratios.

The dominance of selge, Aldes, willow anil dogwood i= these reaches promoces hagh hank mabality and chmnnels s
e resaflanl b the Ensive mergy associabed with high Sewy. Also, managemen) aciinvities pppenr o be conducive ©
maintaning vepeiation in the Aoodplains, which are able so dusipole @egy Esscintod with lorger Sow Gvemils.
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Alzhpugh upland vegeazion and rasd density both recsfved fimoimming appropriatsly bul-s-rik Faliags, oy
modification 0 the magniude and iming of sive=m Bows has ool shifiad channeds fnm their namel poeencial, The
ressnn for this = prmanily ssscinel with Thompson Reservair, witich had modified the Sow choracterisies m Sidver
Creck = tie reservoer colleess the larger early spring ninodf events and relesses the waler e in the vear.
Acrardingly, the channel dimensions of Silver Creek have arljusted [Become wider and Spliower) 1o accommaeidale
Ui rielaserd fows.

West Fork Silver Creek

Tabla 4.20 - Wesi Fork Silvar Creek — Flnsgm Eh‘:am Typas
Eeforwtos — - - -
| =t

.-r-,:ll —|-. 'Ej .. e e i Erp'.;nl SR |
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Rmrches 1, .5, 8, 8. 9, 10, and || are primarily C ssd E sireum opes (wvh small portions of B streim Teps
mmierminsd) charserized by low grodiests, amive Hnadpld.l.l:u. anl losw widtydn=fepth roes. The ranuning machcs
(renches 1, 4, 7, L2, md 13} are primandy B snd A stream oypes {with @l section eshibiting E sren npes) that
have modenaiely seep gradiems, gemle ndesiopes, e lorger sireun subsacss tha aid s chense nahiloy. All
surveyed reaches, except Bexch 4, are fusctloming appropriately = terms of ther porennal siressn type @ the siaps
and sze of the Sream 15 m balanoe with s gecenoephic seitmy. Although Reach § hes sreamn channeds that are
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sienilar m the streun npe expected, seqments of dee reach have banksll widih-2e-deplh raties that ere sliginly greaey
1 ﬁpﬂ:ﬂiﬂ_ﬂd tiars the reach = deermined m be fanciioning appropriacely bet-a-risk.

An abundanes of lsee-semal rparian vegeranog iz essesiial for maintessing low-gradle steesm s, like those Sand
slang & good porticn of West Fork Silver Creske. All reaches, with e cxcepiion of Reach 5, have an ptundence aff
ey, willow, meed sedge that promote ugh bank stability with channels tuar are resistant w he eosve mengy
ssociated] with high Aoswd, MBRMgement sctivisies spper 16 he conducove to muintaining this vegetation within e
Deeddelnin = which aca o dismipare energy associaiel Witk high How o=, irep saimets, and butld banks —
pliwing che Sream o mainiain or move iowerds it desired state. Although condinions i Reach § are nearing their
deszred staee, smell poribons of aee a1l showen g siges of roecovering siream, one Bat i sull moving along the
eenlusinnary paik degraded bow-gradien) gemems, Thse erems hove les willow and more grass than expaiel,
which e coatribuning (o the unstahle sse=m henks waitho his resch and the fncioning approprisfely bet-at-nsk
rating. A3 Ime-seral vegetition conlines (0 develop along thess reache, o will s io map sedimest and bwlkd hanla,
causing the cmnsef 30 contone oo BaTow and despen, moving tnwards |8 salurafhy sable ood desirel @Eme.  As
pidiiiomad fcter tho may be influmcing soeam channel morpholigy wishin the lower reackes of this siresm mighl be
the increased dreimege network issocistal with romds throughout the sibwaiershed, possibly mfumcing tie tming

« e magnirude of sireas fows and their ef¥ects an chimnel soourmg:

. TCamei | B.3,E
Ln&ﬂnnlﬂf*ﬂﬂﬂfﬂwﬂﬂﬁm F

Bath reaches of Morth Feck Siver Creek sre funetioning spp repristely in torms of their potential sream ope s the
shipe and wize of the sresm channel is in balance with its setting. Both reaches comprise & mix of stream types that
wmmmnzmwzmmwﬁll:mmﬂmwnfm
development, although same pantions of thess reaches are more confined doe tn the adiscent sideslopes. Small
muﬂmMnMTmmmwmwmmmmmdh

width-in-depth racks,

The deminance of dlder aed sdpe in these reaches promeces high bask sistily nd neerow and desp chanseds thal
e resisiomt b the eresive gy associnted with high flows.  Alsh, management acuviniss appenr 10 be cosdhudzve 10
maintaizing vegemiicn in Doodplains, which are able 1o dissipete enesgy mencaiad with high flow enmts, Any
modificarion i e magnisude md timing of sream fows has oot shilled chasnels fom Ser astursl potestial, svm
though eplend vegeacion and road desiny both received Bmctisning approprinely bet-ai-risk rafizgs.

i
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Guver Creck

Takie 4 22 - Guyer Creek — Rosgen Siream Types
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Mmﬂm&ﬂmml“m in verms of thetr poientinl sireas type as the shape and
fize af the strenm chenoed {8 (0 halance with its secting- Simdler o both West Fork Silver and Noris Fork Silver
Creeks, the sbundance of Ime-seral vegeesrion, prismertly alder, willow, mnd ssige, promotes high bank stability md
stable stressn channels, Eﬂn!énmﬁlmﬂmmﬁnwhﬂtmwﬂm
grmile sideslopes, pravelioobble substrates, med some level of Socdplain developmens. - Portioes of each reach are
rypical “E" sremm types charactertzad by bow gradiests, developed Soodplains, and low witth-t0-depth ratios. Old
heaver ponds‘damd in Reach § are #till fanctioning. mainlainisg weelandiriparian habitat, A larger proparsion of
Reach 3 was classified 2= 3 B sream type with Jarger width-o-depth ratics and more coafinerment due ip the ndiscen:
sideslope., wﬁmmﬂmhmhghu-mmpﬂmanm:H#dﬁ‘muﬁnmmhﬂluwl
d-umm.lqu-ufﬂmd.ﬁ m':_npu. - - arn fu — =y

The sbundance of alder ﬂdiﬂﬂumﬁmrﬂdnmhﬂﬂ.ﬂhlﬁhﬂ.ﬁﬂm e detp chomnels that
“mthﬂmmwmlﬂmﬂﬂmhgﬁﬂnﬂ Alsc, managsmest pofivities sppesr io be conduchve Lo
maintsiming vepetatcn m Joodplaing, which are sble n disspale meyy sscosted with bigh fow emis  Asy
modification m the magnifude ani tmng of sream fows bas oot shifled channels fom ther ssural potstial, sven
though wpland vegetarion and mummmu:dmumpmmﬂﬂu—n—mhmp y

.!rmm;rnj: and fuctary contributing 10, curednt canditions far Bewny, Squaw, and Indian Creeks - Benny,
Sguaw, aud Indian Creek Subsatersheds af the Silver Creek Faterald; Mo pirves odoated within diess
subreiershaly, beweves, pr fleld reconasissssss providsl some Bsighi o Se oorent condstion of strenm chmsds,
Within thes subwabarsheds, siream channels are fypscally characterized a3 Bosgen B srenm types, whirs Iocal
Emiogy mnd large subsirale 310 comtribute to the channel sabilivy. Esclusions of Bosgen © and F sresm nypes ooour
in the ower grailient, depositional resches, which are tve main arens within de sulremershed whers bank instablity
pegars. This bank insisbitity, and associsad downcgming, e likely the cumadstive effect of pasi grazing prococss,
sxtensive lngging activities, and the increased drainage nersork sseslaied with rads throughout thee subwniershels
—which is pessibly influsmcng the bming mnd magninide of sreom Qows and dielr offsces om crennel sooaing,
Ancsher conmiunng Bcar m the Bany anid Squew Creek mbwsrlashads i the influmce of scabroc flars and athver
shallpw hasalsic resichial sails along Winde Ridge — Bows Soin (Sese arens ane guite (oshy prodecing large saedl
vebumes 1o stream channeds, For dhese reasons, end 1aking iaso scoount the ranmg piven for ripemes vegetoion and
aocimied hank st iy, an overall racing of functionkng appropriziely ber-g-vish 5 glven ior soroun channes
within these sbwarashads.

Sumsmary of, und forters cesrributing o, curremt conditiony fir the Bridge Creek Warervhed: The following cable
{Tahle .23} summanzss carest and desine] yressn types for Bridge Creek. Rarngs given within (s cable mre hased
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o o eommunisnn of currenl and dessred condizions (5o desired conditions section ©r ratings) within esch of the
nurveyed siream renches Followsng tie wahle is & dsossion of thess rmings and the ey contribuling 1o curren
conditicas, a3 well &5 ooy rmds i condiness, When fwo oF more stream types are Bstad for s reach, the -_.‘-:.ru.l.u.a::l i
Tispesd firse. For reach locaiscns, reher to Figure 5.3 = Bridge Cregk Warershal Reach md Moitoring Locntions

Bridge Creck

Tabie 4.23 - Bridge Creek ~ Rosgan Stream Types

N7 3
| .ﬁ_' Drrn | Dl .| Dol | -

AT,
e Tl e e ey

i T Rt ST LR

Renches |, 23, s § heve sream chosmely thay are similer s the sreamn oype expeenad for low-gradims, meandising
sviterns, however, these foor reaches are fanctisming appropriately bet-st-risk Becauge their bankcdll width-j0-depeh
rnios are slighthy higher thes expecied, A good portion of teese neaches have experimced some level of doenculting
i the past, bat ot aress heve substantialby recovered, ar conlifiiis 1 FECOVE, MOvin g towards their desirad suue.
Fenches 6-12 are functioning appropriately in trms of their potaitial sremm typs and have chasmels ULl are o
balangs with their geomorphic sening. These renclied are primanly B sireom types (Reach § is 2 transilicoal reach
exchibiting hoth C and B streun npes), with kee-io-moderate gradients, pentie sidesiopes, and cobbltoulder-gravel
subsrares thpt md in chessel sabiliny, The shape and size of stream chasnels m resches 13 and 14 are similer 1 E
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sirem types {Both E aod B stream typed for Rench 14) expectod B their semings, and thms are determined w be
fanctioning appropriately

lo remchies 1-9, the lack of labe-seral specist, el the atesdance of grasses, conothutsy o the functioning sppropristely
igh-prrisk roting. A sddisional facior thai may be influencing stream ciantel morphology witkin thess reachs is
the cummulatsve effiscts of past land managemens poiivities = bath upland vegeranen and rosd dessiny o etved
functiceing appropriately bul-al-risk ratings. The mreesed dranage network sspocigied with mads throaghoot the
wmershed ha Likely modifisd the rimisg ad magnitude i mream flows in Bridge Cresk. Thes, along with conlsund
livesiock grazing. may be influencing the ahitity of che srenm disnsel W revegetile sod Bro siahle hanks Aloag the
B stresen bpes in reaches 7-12, (B¢ local genmorphology ond larger ubsirole s coniribate bo e stabiliry af the
sreun. [n e non-mesdow, of waslonal lowe-gradiest reachss = thoss reaches with © sod B srsam Gpes (Reach
&) —the Incal geowmorphology and lerger fubmire sives conmrinme bo stremn stailicy, as well 05 on abimdance of Tae-
sernl species sach 45 sedye, alder, and willow, |n the remoining lower pradveni, mesndering stresen feache {resches
[1 znd |4}, 5 atandance of lne-feral vegetation mainssm channsl miegriny. The doininence af sedge witkin ihee
rut reaclyes promobed high bank seability, with channels agd thoodplaing that are resistang 10 the erogive megy ol high
flows,

" Bummiary o), and factavy contributing i, currént condinieay far the Buck Creek Wetershed: The fdlowing tabiz
[ Tahle 4,.24) sumsnarizes current and desired sream fvpes for Buck Cresk, Ratings given williin this table ane based
co & comparizog of currmi ind desined conditions (see detited coaditions secion for rasings) withio gach of ihe
sarveyed sream reaches. Following the table is a discussion of dese ratings aod the factors contriteting %o current
comdizions, % well @5 sy rends in conditiong. - 'Ahen twa o more SIrEUN vpes dre lesied fir o reach, tee dominant is
Higtadd firet mew_r#h_Fm!g-M&ﬂ\fﬂmuquM@l[_,I.:t;_!_lhui
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Table 4.24 - Buck Craek — Fh:l:h:rtﬂ Stream Ty T'mﬁ tl:arhﬁuﬂ']
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Faaches 2, 5, and 1| have sresen channels that are simidar i the stream type expected for low-gradiend, meandering
systeins, hiwever, thess three reaches are funetioning appropristely buot-at-risk because 3 portion of thetr surveyal
megmesty have hankfil] width-io-Septh ratios thet sre slighely Bigher then expecisd * Thebe conditions coan bso be
o in Iocalized aread of reacies 3 and £-13, bul e reachies have higher bank siahilicy valsss and & greater
abundance of labe-serad sgsecies bending 10 functioning appropriately ruings, Like the bower reaches of Bridge Cresks,
purtions af each of ibee reaches bave experienced some level of dowmoefting i the past, but most arems hive
mubstaneinlly pencversd, or contines (o fecover, moving towerds their desired sige The remaising reaches (reache
{4-21) e functioning appropriately in leres of their potestial sireun rype and hive channels that are in balance
with their geosserphic seming. These resches ecsir primarily oa siesper slopes, with genile sidedopes and Larger
sircam subsiraies chet aid m channel stability.

In resches I, 5, and 0 E, che lack of late-seral species and e phundance of grass, a3 well a5 bank seflity wnhio el
or equal 5o 95%, comtritules o the fimctioning epproprioiely bul-st-risk mting. Peackes 3, and 6-11 e gimdler bur
bave bank stability values exceading #5% and a higher abanidance of laie-seral species. Recently, management
mﬂhmbﬁnmﬂﬂ.ﬂiuﬁlg me=y ol these resches allowing for the recovery ef ripanien vegetaiion and soream
chanses. As |ofe-seral vegetation contmues tn develop slong these reachs, 8 will 621 1o ap selimest and buaild
bezks, causing the chomned 10 nivow and devpen, movisg Wrvonds is nonerally stable and desired state. An sddnional
facior tial may be influemcing sream channel morphaolagy within these lower reaches iy tee comnelstive eflens of paal
lanil management acsivities — both upland vegetancn md mad density roceval fisctionmy appropriaely bet-at-rk
raings. The mrensml drainape nevwerk associsted with romds throsghout the waiershed hag likely modifiol dse
Lething and magnimude of sream Sows in Buck Creell This, along with contsed Ivesock grazing, mnay B
influsncing the ability of siream channels within these reaches o re-vegesate snd form siohle Banka. Along the higher
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gradient B direnm types in renches 14-110 the local geoeeephology, [arger sbsiate stze, anil domunance of lae-seral
species coninse o e sabiding of due stream,

Summars for the Silver Lake Watershed

,s,mmwd}-ﬂ] il bes of nream were aurveved witlis the thres wabershods and were distnbotad in the Diiewng
manner; Silver Creck (42 mide), Bridge Cresk | 14 miles), and Bock Cresk (25 niles). The Sxlluwing i a shon
summary of fipanan anid #reun chansel condiisons withia the entre Silver Lake Warershed, For resch kcations refer
in Figures 5.3, 3.4, and 5.3 - Silvey Creck, Bridge Cresk, ped Buck Creek Wetmhed Reach and Monsioring

Locmiona.

bismerois sices along the surversd srexm renches wers messierad fo dueriniae Rosgen stream fypes. OCthe 79
reaches serveved, 51 {36% of the renches or B%% 0f the milss surveyid) were Rund 10 be functioniag approgriately
in berms al their potesital stretim pe &= the stape mad size of the &ream channe| &5 in baleees with i seming. The d
remaining feaches [ 14% ofthe resches or L% ol tbe miles surveyed) are fonctioning apprepriately but-at-risk.
Thi thiFee dominanl sirelis 7vpes withis the waterssel are 8, C, = E, with onky soall portions ol comprised of A& F,
anid G oprezm pypes. Most mream reaches tear are funcioning sppeoprimely (8% are e B and E stream types found
throughout e wiatershoed, while iSose wizich are functionss g sppropriaiely bui.m-nsk ([4%) me C md E 5= npes
that haee widih-io-depth Falss grester tan @ expected, M of the C areun fvpe that arg funcnicaing appropristets
bg-ai-risk are priznanily locabsd along the low gradient meadow reaches of Bridgs, Buck, and West Fork Salver
Cresks.

The B siresm bypes are inberently stahle becouse of genlogy and otver landscape characteristics, such a5 large woody
debris from foreved arens and large sreambed nibstrates, A5 expected, &l of these Srem ppet were in balonce with
thesr landscape setizng. The maoniny 0f Aream resches ther are 2ol fncnoning speenpriaedy sre ke C omd E iiream
tvpes located along the low gradiest meadow renches of Bridge, Buck, and Went Fork Silver Creeks.  Bocause these
are aress afbigh Swage production, the meadnws have bem srongly infuenced by granng practices thar have reduced
dengties of ripanian vegeaticn imporas S bank sabiliny and ke widih-to-eih ratics. 1n sddition, exrly land
menapeHent sctivities have influenced the care witer mhle elevationd and floosdples widihs fr e C and E sircis
rvpes tronghoul the wmershed Beaver trapping and hisiarical Ivefinck grazmg hove led in downeoal siream channels
mL:mFuﬁm:mduumrﬂﬁnqtmﬁfmmmmmmhmfmm-ﬁlmhmm
Moodplais, This resulted in kreered water tabies with i water sorage and lower base fows. As 2 result af
improved livesiock grazing strategies promoted within the watershed, E stream types have, or cantinue @, reclaimed
many meadiw sitss, renuling i e resstablishment of Aoodplains domissed with late-seral riparian plaats,
However, the Boodptains and arens of water storage ore sy extensive than they were prior 1o downcufling. This Ras
fikely redduced base fows within e watershed Furthermore, heaver dams e ni present i ther hissorical namiber,
flirther redecing the loieral sirent of hank sbsration and groundwater sinrege msenlal S muntemance of bise Gows
during pemmer wonihs,
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Chapter 5
Hahitat for Aquatic Species

Kev Qusstion 83: Are the channels providing adeguate fish habita:?

[n order o address Chisstion 3, servey crewd md resource profesmcoals puberad and ssmmarizes i hebita
sondinea nformation on & sTeam resch gk [2 general, 2 reach is 2 segmens of sremm of simalar gradiest, volley
Type, eic. For example; a segment of sresm Gowing through & gentle meadow valley wonld b & separaie reach
relative 1o 4 SeginEnl GeSurting m a stesper mominin area. Oamly the primary permnzed firesemi wiithsn sxch watersha
e surveval, The hllowisg inethnds wers wsed 0 nssess curment habicsr conditons:

Croring strein surving conduocted in 2004, doty wes collected on severad fish hofwini elements witun sxch
inessarsl reack, Below & @ sl swnmary of the sireams, and rumber of reachies surveynd, within the tres
saiersheds

Eitver Creek Warershed: Four sreamy wers surveynl within this watershed [n Sibver Creek, seves of the
nine renches (just ovir 10 mile) wers surveyed; 'Wisx Fork Silver Creck was dnvadad inle fourlen reches, of
which shireen (over 13 miles) were Surveyed; menrdy 3 miles 0fNorth Fork Silve Cresk was divided mio rao
resches; mnd Guyer Cresk was dividal S0 six reaches, af whach five (nesrly § miles) were parveyed.

[ shoudd be mennionead tha an surveys ocommed wichin Beny, Sonaw, or [ndie Cresks — or sy cther
chanzely within these thres sabwmershads, These siresss are intermitient, and due to pricritizabion—hased
o= fanding nd time—were ot surveysd, However, g peneral sscripgion of mreuns within thess
subrwalershials will be given based on feld reconmarssance assnciarsd with past peojeces withan the ansa

Bridge Creek Waterrhed: Hﬁrﬁemﬁzhﬂhﬂhﬁn&ﬁ siarting fhom ixs hesdwales in the
Y amegy Mouniain Semi-Primstive Noo-Motorizsd Becrestion Ares to ity entreece into Pouline Marsh, war
murveyed. Thes included thirtesn of the fnrtem resches, which wesled more than 16 miles,

Buck Creek Warershed: Buck Crevk wod divided inio remty-one resches, of which nmetes jover 15 miles)
were surveyed, This included resches near ity enorancs inoe Pouling Marsh o (e hesdwaters in tee Y smey
Mlountsss Seinl-Fromitive MNon=Notormmsd Rerreation Area

Mlechods w=d i gather hahital infrmacos ars ssmmarzed baseal ca the fllowing parameiears: ke wooly
debris, pooda, speenmyg grevel Snes giream tempeamure, and fish passage.

ap Large Weady Debris (LWD) - Large woosd wis counled ssd classified inbo fen cafegoria. For pandernda
pine aod mived cooidfer sites, LYWD was classites] s 17 long with the small end Being ar lesst 207 in
digmeter. In ledpepale pine sites (L), LWD wes clpssified as 15 long with the small =nd being af b=z 12°
in dismerer. [ honh cases, LWD had 10 be withan the hankfill dimesgions of the chan=e 10 be crmtal

b Peals - T be clasasfied & pool, two conditons were required, Flrs, o poed apsdal 1o span U ire
siream chaane. 3e0mmd, pool lmgth needed ta be longer thas its widith, Using these oiene, pockes poals
tikst pcour in che mididle of chinsds were not comtel. Large pools are those with depchs greater than 2.6
feei,

&) Spawnizg Gravel Fines — Bulk smnples of spasnimg gravel were aogaired dorough the mdertion & oylsmder
inza the stressshedd and exeracting the graved fom the cylinder, Five satipled were taken at each @ne m poal
1nil erens of ol areas thee provided suitsble sprwmning gravedh, The sanplos were then inken mo the
Fremine Wanoas Fores Eaginerring i Sails Lob where they e drind. anid passed thronpgh  serics aff
sigves b0 dolsrmine the peent of fines les thae 6.4 mm
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d) Stream Temferiture — Stream temperanre mibames was gahersd with catinuously recording
thermagropda, placs in siralegic locofion throughout che wmerstisl, The sendors were placed @ moving

waler, aed were catibrared prior o instaflation

aj Flis Presarge — The Repoz 6 Culvers Eovendory Presocal wis usid 1 eallect minrmation i debermine Ssh
passage iroaph cslvens, The lemgih, diameter, and slope of culverts within fsh-bearing siresens were
inegsurel. Then, hased on the drainage ari above the calvent, the average spring flow wns calcoloed
Uming the cubver? dicsensions and Sow imfirmanos, it wns deamsiond whhe or oot tee velocites of wale
Oewing turough e culven exceeded the sostained peimming spesd of qous. (3 sddition, e praemce or

absences of jumpizg poals wiee documented, ond i jursp beight wes mesmarad,

Corrent Conditions

The samissry mhles thot 8&4ey Jecribe curent fiss hohitat condiions in all gream remhiss surveeal withan the theee
wilarahiods, Lhing methods describial i e begmning of 1ds cheoter, hahital coaditions are auminarized hessd on
the fhllowng poramcers: lege woody dehng, poels, spawning graved Bnes, snéam iemperature, and fish passage. For
reech localions refer 0 Fipees 50X - Sikver Cresk Waterthed Feack md Mconoring Locmions, Figures 2.X - Bridge
Creek ‘Watershed Reach and Monitcrng Lecations, anid Figures 5.X — Buik Creek Watershad Pench and Mensioring

Locaivos,

Silver Creek Watershed: The following tnbles (Tobles 5.1, 5.2, ond 3.3) ore & semmary of miormanen collecesd for
severad clemnents thar describe flsh hakital witkin Silver, 'West Fork Silver, Morth Fork Silver and Cirper Cresks.
Thire were raeslve culvern morveyed within this waersbad (Refer % Figure 1.1 — Siver Creek Watens®ad Foad
Lecazinns).
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Tabie 5.2 - West Fodk Siver Creek — Fish Habitat Elements
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Tagie 5.2 - Wasl Fork Séver Creak — Fish Habdat Elements |cantinued)
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Tabbe 5.3 - Movth Fode Silver Crask - Figh Habifat Elaments
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Elabital A bbesriuitio o wil Explisaions LW - Large Wioody Dwtnis Large Fools — Fools * 18 fief dexg; % Spuemary Graved Foen - <6 dims

Beany, Sqwaw, and Indizn Creek Subwarersheds of che Sihver Creed Warershest Mo surveys ccoared withm these
subewslirshiods, The lower portisdy ol Benny and Squr Credks see considered 10 be miesinent fish -besring sreina
bt duie to prionsizacon—base] on feding and oime—thess sresms were gol saveval Seasonal polentead trow hahiman
oreury within Beny and Squew Cresks dowsisireun of Foresi Rooad 15908, however only o lkw fish Bave heen obwerved
upstremn of Forest Foad 28, IFfish uee the porinos of sream ahove this pomt, 17 sppears the oming of soupation 14
lamited to spring monts when sufciest dows exist, Fish, migrating fom Thomsm Reservoir, do acoupy the kver
parties of these mn sresm where Afllss, pools, and in-sresm large wood are avallaible, Hewever, hevond |aie spring
of earhy summes, the Bsbviat becnmes scarce hecame of deremsad flows. There s o pocential harmies 1o Ssh passage iz

HBemny Creek @ (e cdver! on Forest Bond I8

Hadpe Crrekr Winterrhed: The filcwing reble [Table 5.5 3 summary of mirmamon collectsd for several denmis
thai deseribe thah habital withss the survessl reaches af Sridge Creek. Thers wers seve culwsts survesad within this
dulrscitgrshal (Baier oo Flgure 13 — Bridge Croek Wasershed Rood Locoiona).
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Tablg 5.5 - Bidge Cresk - Fish Habitat Elements
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Fuck Creek Warershed: The Sllowing ble (Table 3.08) is o nummary of informmuon eollecred e soversd demmes
taat Jescribe flsh Babite wihin the
warershed [Refer o Figure 3.3 = Bock Cresk Wansrihad Road Locations).

reaches of Buck Créek. There were four colves mrvepsd within this

Tahle 5.6 - Buck Creek — Fish Habital Elamenis
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The toble shwen ahowe e 3 summmary ol tee hahitat mfranmion eollected for those sireuss md sireun reachss
utyere the suimmes of 2000 sirean surve occursed. (Other wmer guallty sihrmation {snem betiperabores, sedimes
szemples, macminvertebraees) wns, o7 his heen. colferzal o ather fires withis these watershads, For this reason. &
suminary af the waber quality infrmanos |inchding thee mfoneaton dresdty shown ahove) msedfal for agqmaie hoheam

diseaasiong Wi the wilerstinl i sommomeet] i,
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MWater Ounlity

Tise Oregan Depariment of Envimnmental Cualiry had (enad pea sirsiins wickin che W sershesd an chear 3034 e 1a
list of sEretod which 36 6o triest the requirements of the Cleas Water Actj. The sirenims were placed o this st
because they did noc mest wmer qualisy temperamure standerds for mlmonids, Sreams mi erilenn lisal o the 1995
303id) ket are shaen in Tahle 119 aod oa Fopare 3.1 The fwe sireun ssgmemis ars bned duesa high summerios
§iream bomperafuril. Sintam lemperofures, & wedl ad fine sadiment will be discussed a3 pan of this assesamenl. Staie
waber uality pirameters of dizaived axypen, bocsera, toal dissodved solbds aad 1oade pollutants ore nob didreged =
sepeeroid subjects becnuse mg-terh motilorng data for these parameters are 200 mvailahle.

Table 5.7 - Streams on the 19898 303/d) Lst

Abroe P | Deipkon S [ Fammmiimes

Wi Firth Bilswe Commid St @ W, P Sibeer Cr, Sl ALA-ATTD Termeaier
Beanay 1789 {440}

Ay Crexle Selpagis i Thermen Yalkey fag $1A-5LWT Teopentere
My 17.5°C (845

Strgam Tenoermmss - Sream empaniures s mainty mfluemced by the amounc of pream Bowy, the usouns of
topagraphic and veg=tative shading Som direct solar radisicn, chansel morphology, ond disiones fm the woierghed
divide ar groutubwater isficw. Fedoctioos in sream shadmyg o5 o result of lind managemient sovibes or nanisd
disterfance can increase inceemg solar rafiaton during the summer months and decresse longweve re-radiaticn
duning the winter monties,  This cas lead & incressing semmistise mixizmm iream fesperaures md diomsl
Hucrumzcns, and decreased wizter emperararss, which sy lesd o e Rrmancs of escher ste o e complens
freezny of e Siream. Smadl, shallow strearss that do pot hove Sgnificant groundwiter mow or vepstative cover
show ha larges changes (0 Sadm lempirahre. Sinéam bempersture increnses are addicive, meanimg that a shaded
resch will not decresse smesm fempernfures witbowl cooler groundwerer jaflow.

Sergun temperanre das collecred durng (e susmer months 18 available for Silver Cresk, Wt Fork Silver Creek,
porch Fork Salver Cresir, Guyer Crese, Bridpe Creck and Buck Cresk, Temperature & &a |impoetant comgenal af
thede gireams a8 They Sgpoort Sative salmonad fxh populaizozs. Resulo of prnesm iemparniure manitonng G the
pbov e inEnonel sreams wiihen ihe wabershal are shown i Tahle 3.17.

— =

Tabla 5.8 - Maximum straam temperalures within the Silver, Bridge_gngd Buck Craek Watersheds

Sibver Creck {514530] I 4l | 1o 4
Silver Creek (SIDAM) 20,3 0 |
Wes Fork Silver Cresk (WE461) a0 | 22 | 218 | nae | 24 1.3
Wes Fork Silver Cresk (W54740) 20| 370 | 226 | 228 | »0 | 31s | 303 | 344
Wess Fork Silver Croek [WS43350) 37 | 1Ak | 148
Wiz Fock Sifver Creek (WS040 3.1 164 | 138 | 18 | 113 | 133 ] 24 | 153

| West Fork Sibver Creck ['WS5530) 37 | 180 | 129 | 133 | §3& | 123 115
West Fork Silver Creek [WS&14Y 30 | 170 | 38 | 133 | 136 | TCH
morth Fork Silver Cresle (NWIGAN | 127 | 154 [ 523 | 129 | 138 | 138 | 134 [ i3
Guyer Creck [GY 23600 17.0_| 150 | 158 | 158 | 16,2
Brudee Crosk (BRANN 40| 169 | 140 | 154 | 130 6.2

[ Brdee Creek (BRE060) 143 | (83 | M8 | 154 | 143 143 | 16.4

| Bridas Creek (BREEN, ik FY T A TR T Ll | 118
Biick Lrese (BRALAT i 247
Buck Creck (BK44 1) AT | 190 | 154 | &1 | i3 145 | 173
Buck Creek (BKITH) 13 | 160 | 138 | 140 | (33 134 | 143




drdver Lk Wauephad dmdires

lnpurtai) seam femperanires assecimal with Tabls 5.8
-[MFISH Repartan Monsgement Dhjactve Teday mempmom of 14.0°C {397°F)
Currenit sime wine qualite Siasdard for Siream leoperature: Vefay masmimrnm af 17_B°C (34"F)
S iream 1emperanre unsverable o zalmonids 25C [7TPF)
“Sreain teoperatore for opimum growth of salmonids: I7C (39°F)

Eie Satiment - Fine sedimenty = spowming jubsratsy were sumnlad o nine locallons st the warershal
Sediment samples were takm fam petential spawnmg babital areas or poieztial redd aees in gravelicohble poreees
al pool tml ours. An m‘ﬂ'li:l}lﬂ.\iﬂmplﬂ pe Sampling Sne wer ¢ obtiine] ood 2 aunmary is shown iz Tabie 3.5,

Teble 5.3 - Fina Sedimant in Spawning Subsiratas

e e e e IR e et e |- Pereend Fiowes Embrw
Siream =25t |- Ladaten Fniia Tt ormeT e : = i Em Smnrial
| Sikver Creek Muar Augir Creek (S14720) - 935 Jt 11
Wit Fork Sibvir Creik | BLM Soe (WS} - D55 1l 4l
Wt F iheer Cresle | BIM Sige [WS4060) - 2001 = 2 il
Wigtt Foek Suver Cresk | Mear F3 Road 2917 (WS4740) - | 696 26 = &0
| Wisa Fork SiiveT Cresk | Mear F5 Road 3917 1_"-'-'_54?49] - 2IHHL 5 -]
West Fock Sliver Cresk Mear FS Road 27 (WS43510) - 19496 4] Fll;
A'esi Fork Silver Crivk Migse FS Boad 27 (WS43 5100 - 2101 1¥ 34
West Fork Eilmtr::k 'H:EE EEFEEWH“E - 19405 ln_!_ 14
Wt Fork Silwer Cresk bgar F5 Faad 3330 (WSS5805 - 390) 81 4
West Fork: Silver Crevk Downstress F5 Boad 1380 OWS55800 - 2001 47 ]
'.l-'.u:FEEI.:.".ciJmI'_"m:t 'IEEE a%? ,:mmu:. = LG ﬂl! §1
| Caver Cresk 1 §340) . 1996 - 4l m
+ Caver Crack Mer F5 Rond 3036 (GY 33600 - 2001 34 11
Crite Mear FS Road 024 (Y 60000 - 1996 35 4
Creek MNear F5 Fomd 024 [GY 60000 - 2001 24 13
*Wortl Forlk Silver Crwk | Mear FS Rosd JO1E (WWSS20) - [958 juji] |
" Worih Fork Silvef Créek | Meor FS Bosd .1-11§ j;HWHI-ﬂJ-iI}I}I a1 7
Bridge Cresk Mear FS Boad 2804 (BREDE) - 1596 1 [T
Biridje Cresk Mear FS Rk 7643 (BRI - 1998 1 7
Bock Cristk Toeser FS Raoad 011 ;ELE! - 1995 b il
| Bk Cresk Mo FE Road TS (BESTS0) - 1905 19 Th

Susve analvos wad performed in the Isborstory to debermine the perced Snes by smght. Liveravare idennifies
detrimental fises a3 those passing the 6.6 mm sieve sod amaller (Reiser and Biorsn 157%) 18 sxcess-of 230% of the
subsrmie marerisl. From samples tken i 1993, 15594 and 3000, sedimeni in potential spowning substriates of
peremnial sireams within the Sthver Laks Watershed were found o vy between 15% and 600%, with the kighes
valoes being found @ the site oa MNorh Fork Siher Cresk {52 and 60%), Aceonding o thee peromige, thers
ippeids in be some possible negative effects oo aquatic macminvertehrates md snbrn sunvival within the watershed.

Magrainvinebemes

Aquatic macroinverishraies e an impariant component of aquatic stnsymess sinoe they process vegeve maierial
that enier siresssd and 4F¢ in imporiasd food source for fish, Species of macreisvenehranss md macrninvercehrace
ralsnps vary gremly dependimg o the chémbcal and biclogical moodisoes sd s=cunt of sediment in e srenm.
Aguaitc macrainyatebfale sunples slong with physicsl b infbrination and waber guality test rejuley wers gend o
the Malsmal Aquenic Ecosymiem Mensorng Center in Provo, Uiab, A Bhitle Conditien Index (BCT) wes determined
By the Labaratory and is ewad in evaluenos af the sream i, A mﬂ'mmmﬂmﬂhﬂtmﬂ
W=z Fock Sibver, Bridge, and Buck Cresks is shown m Tahle 5,14,

Chapier 5, Hinbitnt for dquaric Spectes - Fage 66
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Takle 5.10 - Macroinvensbrale BC| Bating

B o Tt | e . g g 1989 BOT . 190 BC | 194 BCY |
| Siremm - ~| Location - ; = = “Fihng - Rapng Falng
W, Pk Silver Cr. | Downsoresm ol F5 2917 da 7585 £3
| WELTA) [Encellesit) i P - Coody {Poor
Brtdpe Cresk Upsream of £5 Rood 2804 14 T4 4
[BRE0&E] (Excelme} { Guod - Exellent| [ Coad)
Buck Cresk teear FS Rond 012 32 =100 EERE LT
[BEAS] 0 [ [Geed - Excellent| [Grineall - Exc eflimdl {Puir| |

Coeditions i 1594 di dol appear 25 good as thoee i 1945 o 1990, howsver, it 5 wonth ootng th 1994 was a vey
dry year wilhi exmremey iw frmm Sows (seam dows were approximetely $0% of the pormad low Dow) which Jikeiy
inflwenced BCT remgs

Water Cruality Summary

Abaut & third af the Sites with stream feEgerniure mESUrMEE was higher thon recnmmended by the State, with the
bgher elivaion sivs of the three watesheads mestmg Sixe sream enperaters sasdards, Fine sedimenis were fund
to excesd tve recommended 3% level m several locations thisughout the assessmeni aren [nearty tws-thirds of the
sites monsliarall, Ginitng ssbrw ssrvival and chus mmpainng reproductive mecEs

Desired Conditions
) Larpe Waoady Dehris [LYWD) and it cearribution te fixh Sahitar.

Larga woody debeis in sreame & an amportant roeghness dement influescing channel morphology, sodiment
iignimmion, mnd woter routing { Swasson wed Listkoenpe 1974, Bisson = al. 1987). Large wood forms a siep
gradient, o stair-fiep effns eoag the channel, A5 o remilt, siream velocily 18 raduced in e relatively long sireiches
batwinz detinig fleps a0 inCreasis where water fally over the lags. A sraight soresm will be convered imio & more
simuuy or meandering sream wish the LWD [Swanson [15%]1). These alieaticns i Jow patisss may diker proiect
or erode banks, bul @ gmeral, this esergy dismributicn reduce the mreums ability o aode banks and enhances
sadiment soruge (Zimmerman & al. 1967 Wood slso serves = m imporast agant B poal rmanos, For maancs,
in goanthesst Alasks sreoms, L'WD sccouniad o6 w5 i 75% of sl poals (Rohisoo and Beschia 1990, The resuling
effixct on fsh habio i significant. Large wood, i the low esergy segmemes; trigs orgamic mans nuch &8 lave,
which remeing &= the sremn |oager, providing food for sguatic crganismy [Speaker e al 19840 Resves etal, (19915
moies that low velocity aress requirad by Eih—Sarng Noods—incresse with addiconsl LW, Bjnmn and Beiser | 1551
citesd several studies that documesdied an iseresse in Bsh densities with higher lsvels afLWEY [t should be notad that
the role of LWI docr sses 22 streams become lorger, becouse prenhe curtents will camy the woesd cut af e active
channel and smin the banks (Mapay od Meshan 19913

Desired amoust af LW

Lorge woody debris is evaluaied sgmins che Shth and 75th pareentile fior nomurel and nesr papzral strenms = the
norisen e Basin (ICBEMP 1007,

Fumetionlmpg Appropristely - Large woody debris fiambery ate =750 pacentile. This i the desired flarges
canilinim,

Funetioning Apprapriafely but-at.Risk - Lorge woody debris annbers are 2 5hh and <755 pemetile
Functioning Inappropriately - Large wondy debe numbers mre <50l peremtile

Faor thas nasessinene, LWE i defined a5 beng 12 mehes in dsmeter on the s=all end ond greter than 38 fest long m
pundsrnsa pize and mixad monlfer site, In bodgepale pige Sie LWD & defoad as £° in diameser and greaver than 20
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feet long. The natural or oenr nafwal frequescy is determinsd using the 155 befiow, and the Rrmuls fe desirnd
mumbsers per e = Iﬂhl:t’.!]ut::ﬁ:!-&'nmenﬂ]:mﬂh = feet. For example, 5 sream |0 fest wide with 2 slope of
I4% would be sxpecial o beve 1 pisas of LWEYmids ot the 30ch pecemiile and 49 pisces = the T5ib peromiile,

Table 5.11 - Maturzl or Mear Natural Frequancy af LWD in Mothem Great Basin Streams

(ICBEMP 13371
| - Siope Clam U] S Purcentile (| 75" Percentils
All a0Ls 0082
1] ! (008 L]
24N L20) a8
] 1,020 QLOST

i Poeds and their contribution te flak hahatat,

* Poals are considersd 6o be one of the most imponaat fish Setaas festure, and for most fsh, pools are the prefiered
habices rype {Besicha and Platis [536), Reeves o al, (1991) deeribes soime of' ihe remons wivy oour use tzis habmm
rype: poods affir 0w velocity refiges, cooler stremm lemperaiure during e sumemer months, ind oversntering
hahitat. Funbemors, the majonmy of o sprsnimg oocurs 8 pool milouls, whene spewning graved is depoginel
(Bjornn md Bmser 1991, Remeg o al, 1981, |n sdfition, pooss provide rearing habom for jovenibe Ssh osd resteng
hahitat for adilt fsh (Bemn and Reiser 1991, ond refigia fom droughe. fre, winter icing and ok dismsbances
(Sindell e, al, 19500, Sreams da lick Iaege, desp poals have been docamented (o Becre during the wmier montds
o the Fremondt Mational Forest (Fremond Mational Foresi, Unpublished Dnta), When poal numshers, wlume, and
complexity increases, he strem's capacicy to support a diversity of species and hife sagehisiory types incresses
(Bissan ot ol 199%; Bomnn and Resser 1991).  Fardher, Decker and Erman 19593} found that rainbow mout sumbers
wene more alumdant with an ipcrense in pool Babitet, Fomally, an incrense in pocd sembery md mmplexity produce
conditions fif ineremel fsh nembey and bioesss (Fausch s Neethtote 1997

Desired Poal Numbers:

The number of pooks is evalunad aguins the weighted avernge of the Sitth and Tith percensiles for naboml ond near
natural sreams m the norhers Grest Basin, Blus Moostoms, and Censral Jdahs bountues [ICHERP 15875 All
thres aresd wers uiad 10 simesy provide a mudh langer sample size of Armms = o garal coadnion. The number of
large ponds those wich depris 22,6 Reat), howewer, i3 only evalumied sgains the 50th sd 75ih percemile fr namral
nod nesr nafursd sireams = the northern Great Bagin (ECBEMP 19971, This & hased on thie foct chet large portions of
the Blae and Canoral Idaho Momzss reglons receive larger amounts of precipitation. and thus larger sreasflow and
oo svenis [more mergy o sooer desper poals],

Functioning Appropriately - Food guinbers afe 751l pefesiile. Thir i the desfred (targef) condition,
Fanctioning Approprisgely hus-as-Risk - Pool nembery are *3th and =74th peremile

Fanctioning Insppropristely - Fool numbes are <50t pereentile.

The naparal or senr aatwral frequency & determined using the tahle below, and the formula ¢ desired oombers per

mile = inhle valwe x 5280 overage nffle wadih m fee. For exemple. & sresm L faer wide ench a slope ef <2% wauld
be expectind b hive 14 pocls'imide ot the S0ih percatibe and 28 pools'mile of o the T5th pecaiile

T = ey P Emm P e RN g Y] TS TR e
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Takbbs 5.12 - Matural or Mear Meturel Frequency ol Pools in Nordhem Great Basn St=ams”.

4% Q060 AT
% R0 A

*Als0, includes data froom Blue Mouniin and Cenoral ldaho Mountsn Seems

Taole 5.13 - Natural ar Near Natural Fraguency of Large Poals i Morham Great Basin Streems

{ICBEMP 18371,
s b L o]
Al 0,000 0.003
=% 8,000 0.005
] 0L0iL ]
4% (LI (.00

¢ Spawning Gravel Fines and thelr influence sa fish habitar and reproductive mecen.

Willers (1991}, describesy the effecrm of spawning grovel size on epg md alesin serival (hmched fsh dua have o
emergsd fom sawning gravels), = peeral, be states mortalsty incresses as spawning graved size decreases bacange
fine sediment lispedis the Dow of coygenated soler ower the eggs o con trap the aleving in the gravel. Likewdise
olher soadies show mn inverse relmtiouship bepween fine sediment and reproductive secces [Everet aal. 1547),
Bjomn sevd Roriser (1791} dooemenied rainbow trout embrpo survival b it reloted o mbsrate fnes <64 mme 90%
enbeyn pervived with fines s 0%, 75% embryo parvival wits Beee ar 20%, and 50% asbryo survival with s a
Hi%. In genersl, hahilot guidelines for inoobaticn, of salmonid esbepns require ez thas 25% volame of fines, Sieve
enefvsis of povential sawning sibstrate hat been conducted forest-wide in a broad rezge of geologic tpa. The
refieresee leved of fines for o parieulsr gacbopic npe hnt ool besn kot Bml; Bowever, analiis shows hal & level of
less than 3% fxes i generally antainohle i the fop tbur mches of spasming subsrace throughour ehe Fremont
Matona] Forest. The data alsn shows a kigh correlation to road dessity and the prejesce of valley botom mads.
B an this information and [CBEMP [1997) recommsendations, desred oaditions Sor spawaing mbsrals v
dtermumed

Desired Perctatage of fine in Spawning Gravels:

Functioning Apprepriately - <1049 finey for C md E wream opes, and <25% fines fir & and B siream oopes. This
ix fhe devired (rarpey) somsliiow,

Fusctiening Appropriately bet-at-Rigk - 20-10% fines for C and E siream nvpes, emd 25-30% fines for A and B
Siramm brped.

Fumcticaing Isappropriately - »30% fzes for all strem type,
i) Stream Temperature and Shade, 2ad their inflwence oo flsh bahicst

Stream temperature is o imponae fcror regulacing aquetic life Fisk are cold Moodal, and thos, sssome the
temperabrs of the wabe in whick they live. For this reasan, a fsh's messbnlesm, and consesmently ther growth and
developinent, me direcily coamrallal by thes thessal environmenc {Brosen 1533). Therefure, the grosah and suraval
of fish can b grenly afnctat by iempeaiure exremes (Bescian o 2l 1987, Becmuse srenm bonperabare Mlocs Tk
hatuial, the Crzgnn Deganineni of Enviranmental Cuality (DED) has enablished & stats wale quality lemparaure
cribsria (jeven-conseosive pverngs dally maxinuin betniperanare) 10 be ai of idow 17.8°C (54°T) with fish being the
primary henefiimg resource,  Genernlly, wailer ismperoures in excess of 2140 [T0°F) are mafivorahle and may couss
wress 10 all age clees (Segler md Sigler 15991). However, Behnlee | 1991} qaces thar pedhand oo possess o
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Hitver Linke IR donlips

heradlicary basin i persist of higher wile tasporatiee thin other speche of troes. Funser, Sonske (L945) nojed that
resfhand mous raissd |6 2 hatcery moewed groeeh unsil 24°C (75°F) and pecnmenidad (Emperinre rangsng Foam
157t 1_BC (85 1o T5*F) w0 keep broodsiock m good coadilie. Belmke [19%2) has capiured | fyfshing) live
rechand] it sireums with {esperanres o 28.1°C (B2.5°F). Fimally, 1eiiperanses sccealmg 29.4°C (B4.9°F) can be
fwad 1o rainbow trou (Hjores md Reizer {991), Recent gudiss in sourbesst Dregon stoeans (Linle Blittes Fiver mm
Bndge Creek i1 the Blizm Fiver Basn, and Morth Fork Twebvemile Cresk in the 'Warmer Bassn) fund the redhand
trmut prefir i Emperanures of 1180 (35°FL Al t&is temperature, mezsholic power and saizming Jh||1r:,- wTE
saine o the highsst reported for wild fheh [Hummoed, (= press: (gl in press). Soeam shade snd proper widih-
in-depeh ratics are e bey faciors nBuencing woler 1emperatures svhin dreains of sothenstern Oregeo.

Desdred Sireim Tempersirey:

Functianing Appropriotely - Seven-dny maximum sreun cemgernfurss ae < 17.8°C. FTiis iy the desired diaegen
cawdiTium.

Fanetioning Appropriately but-at-Risk - 5 even-<day maomum stream (efgsraire ae bitwem 17 8°C and 24.0°C
Functioning lnapprapriately - Sen-day mediniss SIFGIE [Enperalres s =24,0°C.

@) Fish Passage—{uheris

Fosh nead o move up and down siressms for o vanety of ressons, including spawming migration md 1o seck mone
guitable habitst 35 o remlt of competition or emfrvorable sireses lomperatome. [f hes bem documentad thal recdhand
trout maveled 300 fiest on Elder Creck, o major ribstary of the Chevwausas Raver, o Fove unall Wovember (Oshorm
1867); however, radhand may nurve even preale diances o se=k more suimbie wile 1enpaaurs [Bjoms and
Retaer [591), particularly during the summer months 2nd when $eeking spasming habite doring Apeil sad My
{Kumkel 1974]. o

Raud cubwerts cin block the movesent of fish; the mod) common acdes mbibnors being extesilve snie velocites and
assnciatnd verlicel dops (Baker and Wnapka 1950} Ween assessing celvens for o pissage, the fallowmg
pq_rmqmdml.ld be evalusted: (1) jumping pocds, (2) vertical jusps of <| ot (1] velocities thal & sl ool
mrcmus sustainsd svisming speed, md (4) culvert leagth (Farsiss @ ol 1991). Baker and Votapks (1550
dcminsil asnmnel spesls of rmnbow roar being 3.0 - 6,6 feet per second, Further, ad the water velocity moremses,
(8¢ bengrh of = cubeert e 2 o can swin through decressss. For exasple, & goor con maneuver treugh o 50-foot
u:hm-t-ﬂ*l.n‘ﬁ-ﬂ.u:lﬂ.uq:h]Eﬂ.pmmﬂ,lwlﬂﬂhdlhuFalHMImmnlj
swit through a Fi-ibot culven

Disired Flai Passage:
Funsctioming Appropriately - All colveris are passable, Thiv i she desived fergar) pondidfon.

Functioning Apprapriatey but-at-Risk - When a culvet i3 a barris in e moddle te apper resches of o smershad

Funerinning Inzppropriately - Whes » culves is a bamier iz the lows reaches of 2 eaiershed.

Swmmuvy af, awd facters comiribwting te, carrent coaditfun fur the Siteer Coewk Biatecsheds The fullowing ahles
[Tahlzs 5, 04, £.15, .14 and 5,17 summanize current aod desreel Ssh habinar cosditinns wzthin Scheer, Wt Fork
Sifver, Maorth Fork Silver mnd Gayer Crasks Romings gives within thess 1abis sre basal en & comparison of curresd
anad el cosstinnns (3es dimicad cooditions in Chaper 4 for rmings) within eacs of the urnsed pream reackes.
Hahiral condizions are sumnmanzsd basad oa the fhilowmy parametens: |oge woody debris, pools, rposmang grive]
fines, srein tempealure, and Ssh pessage. Followmg each mble 5 0 discutsion of e ralangs and the fociors
coniridsating w0 current conditons, as well &2 sav rends in condhitons.  For reach locaninns refier in Figure 5.3 - Sdver
Creek Watershed Resch ond Monsioring Localbond,

" Chapter . Hudizar for dquanic Species — Page 70
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a) Large Wanidy Debris (LWDL

Feacd | 4 prifariy d ideadow siie md thus wos oot evaleabed for LD, A, reaches ¥ and J were not ddsessal 2=
{hise o reaches were oor survieved. Reaches 4-% are all sppropriate sives for LWD, with peaderasa ping being the
inain sowrce of insgream wood, Withis ese reaches, LWD redroioment potrtad = diernined 12 be sdequme, vel
LW lpadings were below desired numihers in ol i rem af the renches, Thiis, reaches 4, 4, & mnd 9 receive
fenctioning apprepriately but-ac-risk rmings while reaches 7 ood 8 receve fenctissing approprioichy rabngs.

1n remihes -9, even thoagd absting LW aumbers are cliber below ae anly slighshy sbove thar Sirsd levels,
recruimment pevential is adegaie 1 e of sxestl Giese nwnkbers, A possible resscn for the slighsly retuced LWD
nemmnbers within these resches could he attmiboted to Sibver Creek (o (ts osrflow of Thompson Rsenaic) having
ennugh enerpy dunmp high dow ermts 19 meve soine of the amallar piote ol woody debria. making o more dafieal
to reimin wood within iee cheneel,  Exirnimg LWD wihm desse renches primarily scpss whers debns joms hove besn
cremied. or witere prodes Bave been coghy, or lockel in place: by boulder.

bij Paala

All of the reaches surviyel within Sikver Cregk were [ound B3 be fusctioning sppropriacety. with peal smmbers
envpalins (e TFT pefienlile. O thee reuses, iy Rewdi 7 s fusctoadny apormperiareds i TeriEs 0SS LA ool
adizposet], While fewer deep | lorge) pools could B iunid if (e lker redes, all of whech receival henetlosdng
appropriately hus-ar-risk taimgs for e arge pood habim element,

Ponl oquenine reflett near-narral sumbers m pon becsase firsmn Cnnsls ond rpanon vedemion are Righly
simalar 1o desired condisins. Beach | appears be be provsding adagaees large ponl Hahlal with posd aeslesmy
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' peoumay Eraglh depcs, frucTurg wod undereul Banks aloag meinde bende Thog same ype ol compleary do= oo
repm [0 &%l among the ponly in the remainmg reaches, som though sesswn channeds and Apanon veg=tmion ms
highly similer to detrad onditiens. A primery inlusding Mo 15 thot the channs morpiolopy of Sitver Trovk bas
b #or sdpust 0o the reguloted fows o of Theepson Reservoir, resshing ti chosn s thot are (erly wide snd susllow,
Thust, within meany of these reachss, e number of desp pocds moy remain low unis] nwskbers of LWE and bane
(dmms) incresse within the sxen

cl Spavming Gravel Fines,

Thirty-stx percent flns sadimens were decuinisioad i e sunpliang site located in Raach 7, promeang 51% embnn
survival, Tiis eloment wad therefire givem 4 fusetionisng inapprepristely rating. Sampling did oct eccur in any of
thie cther reaches.

As memtions in Chapier 4, seciion B, ihe channesl morpéadagy of Silver Creek has sfjustal o regulainl ass mul of
Teompsen Rsenair. Consegeently, flushimg Sows that are oble o move saliment o of seream suhsreess do not

+  pocur as offen & they diud histerically (before e constrection of the dam|, lending o the higher lenels af Bme
sadimentd 1har wee fund in spavning subsiraes of Reach 7, A regom by Retier and Raney | 1983) idenzides tha
large refenses of waler Fom regalsted reservoens are secessery in disledygs dne ssdimesny m dmmsream reaches.
Withoen these lorger Bushing Qows and the fact that beaver dams are sof plaving a significat b ia rappiag ne
sediment withis the vitem, Silvir Creck muy b unsble o mest the recomnendod sadiinent leveds, Chherwise, the
high hank stabibiny, sbundance of lme-geal wegeanon, ond sppropriate stream e Bas a positive mismes o
maiptmnm g lower safmmd bovels

) Stream Tempéransre.

Brpad oo sireiin iERpeaiee reconling in reachis & and 9, f 15 ;msumed thn rechs 79 e fancioning
appropriately bur-ai-riak, Because v T~y AVErigE MEnimum t=mperitures were within, o ssumed o be withs
the 17.8-24,°C range. In contrass, renches 1-5 are beliewed fo be functionieg inapprepriately, busad on the T-day
Welge maxitem (smperatures being ahove 24.0°C.

Although it i5 ssmmmed et siream tampesanges were historically kower chas they are today, it @ highly unlikely that
Silver Cresk can mesl arenl stabe stondands since the catllow of Thotnpson Retersr [§ 0 wens {monnonng shouy
that leintjherabenes encesd 21°C dertap the warmem summer penicd]. Af mentioas] previousty, the chasne]
merphalngy of Salver Cresk has adjusied 1 regulated flows cut of Thompson Reserverr with wiital chmael widihs
that are fherly wide, PAREING Bom 17-17 fiet. Qivm thise wdjustad channel dimemsoas. shade values {shads
mirnanos wi collected within the serveyed reaches of Sibver Creek msing a soler pathfinder), bowever, wire still
v 1o be near therr desired cosditions. Shading values for esch reach were compared b dara collesiel for reaches
distermined 1o be seaf thetr disired ar petenial conditon within the Sprague River nsen (& Sve information
codlecie] for the Sprague Rives TMDL — unpublished). Comperiscns were made utilizing miormation from strimums af
e same wadih and cparion commumicy group, S5sding levels wnthin Sibver Creek were founid B S within e e ge
of valuss for smidsr sites that are of o menr ther potentisd comdition within the Sprague River Symsm. Shubng
vailues fiar Silver Cireel wern as fallows: [ T4%, (R4} 389, (RE) 1%, (RE1 3%, (RT] 40%, (RE) &4%, and (R3]
35%. Forthis resson, sweam tempeanine My be sear thar potential im par because sream chmeds and Fipanim
vepemnicn are nemr their desred condiiions - ooty shight tmprovienmis are sxpected m riparias [willos comomomie
gain strocte# i i ClSe ae clmsm) and sream ciannel condizions (channely may narow slighthy).

o} Fish Paosage [ Cudvert].

These gre oo fmewn Sih possage concerns (cubveris) within dhe reaches that were sunoned, and thus this elememi
receives o functionisg sppropriately ratmg.
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il Larze Womly Deteris (LW,

Remeh | 16 prmanly 3 mewdow i whee LWD & nor sspecial  Reches I-7 are ull soprapriang sines for WD with
ponidsrisa pine bang the mem gouree Af i8-aream woad. Within these reaghes: LWD recriimmen pateslial wis

dut el b Be aleuate i pesttps f 3 apld T, O chess ol retiSe 3 ogmd P osers Doterineal o Timeglonsng
appropriately, while reches ? peed 7 had LWD loadmigs bedvow dearal numbers and thus recervol encrlunsng
appropridfely bu-at-risk rangs. Sesches 2 and & coour withm areas of limmisd LWT reasmimet potennal, and tor
this s, balh wiro detestmnal o he fusedosing appropriotedy o tos demens, ©n reaches 8000 lndgepale pine
is che maitt souree of LWTL wizh [evels in each reach determanal @0 be functiening spproprintely. O hess an
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Hijver Lave Faeaid deaivoi

renchis, reaches |Xmid I3 bave g larper porman echibining mweado fores charociersios. otiach slightly lbmis LWD
focraiimest poiential, Alsa, there were piege of L'WD foeed 0 be s sbave the hankdfll Gimensions and thus were
nol counbed is the currail coodition npumbers shood i0 the table phove. Talang diis inoo congideration, 48 well 2= the
marure and 3e0ing of e sreacs, both of these reaches woxe deirmzel o be fusedoniag appropriately S is
elemenl

As mentionda] sbive, Feacke 2 and 6 ooour in aneed of binibel WD recrenmmest potenrial where anly 2 portios af te
chaanel & lized with cooefes anilior ree densinies e low stthin the @rem cormdor. 1o reaches 12 md 13, Wesl
Fork Silver Creek Scwi thrrgh bath [edpepole forests and menderw mbiforesial arens, wivics helps o explmn the
slaghthy reducel numbers o LW Pond withen ese reachaes, For this reuon, LWD ratingy withen Useae reaches are
yuenioastis ioce caloulmiong har ke 0 desired numbers of LW assume that nearty all areas along she s#roam me
feresiedl. Professenal judgmesi, bassd primanly on adepis WD rscruiement poleniial was used o determine that
these réaches have sppropriot e bevels of L'WD.

By Foals.

" Al aff the reachs surveyed within Wit Fork Silver Creek wers found @ be hanctinabng apprepristely, wits poed
gimbers exceeding the 75 percesiibe. Ir should be noied that Resch 3 received fmciicoing appropristdy rtings sven
though mpantsn vegsation md channel morpbelogy received functisning approprisey bul-@-nisk ratings. Od'the
reaches supveval, rexches |, 2, 4, 5, 6 and 17 are functioning appragriandy o (e of the large pool camponens,
while [ewer deep (large) ponls were Ihund = the other reaches, all i which receved fusetioning appropriately but-
ai-risk racings for larpe poals.

In ike chirvess surveval reackss of West Fork Silver Cresk poal frequencies reflec near-ssoaral sumbers in por
becmms @reun caannels ad Aparian yeperanon wre similar tn desired condiziony. Reaches |, L &, 5, G and 13 appear
1o bt providing adequete barge ponl hahitat, wigh mlmqmwmmﬂudm
banks. An imporiant insight for boeh Reach & and the nent of the sraléribad i3 he rale benver dams play in cresting
many of the dees pools within the ssach. This same rype of snmplsity dogs oot sesm, oo exist among the poods in the
romaising renches, sven though siresm channels and riparie vegetaton are smilar to desired coaditions. Thus, e
munber of derp pools within many of these reaches 1 likeety 10 remess lorwr with e abmenice ol Besver dams.

) Spawning Gravel Fimes.

Fin= sediment in spewning subsirmes bes heen sampled st Gve locaticns withes Wt Fork Sitver Cresic A the
lowemmast sampdmp simtion, located in Reach 2 (4 OE oream tvpel, the percent Bnes were mhemnred b be 15%, the
lewien recorded a1 sy sampling sile within the S4ver Lake watershad, promoting 33% embren survival, In Feach 5,
alse o C/E siress fype, the pacens Goes were higher at 25%, promoling 51% esboye sucvival. Thas Feack 25
lusctiening appropriately, while Reach £ is functioning appropriately bet-at-risk. In reachen T and 9, wiach are
primasily BE Sresm npet, saspling remlis shovssd 35% md 0% fins sedimeni, repecnively, promotmg 34% md
474 enbryo serve, resulusg bn o functioning Enapprepristely raing Sr Reach T and o fusctioning appropately
Brut-at-eiak racng for Reach 5. Assoctaced with the sampling [ooation thae wps above the road i Bisieh 9, samples
were slsa inken below the mad during the 2000 samplisg, with resalls showizg 4 7% Ene sedimenis - | T4 highe
than the samplang resalis thal were foond epstrein of e road crossseg. A th sppermess samplmg sintion. locoied
in Beach 13 (also o BE soream pvped the peroeni fnes were messured to be 1% in 1545 (D0 messsemim| wir e taken
in 2041 ), prumoting 53% smbryo surdsal and resuling @ 2 fusctioning sppropriately bet-at-rigk rming.

Besults af mosimnng fse salimmes in spawning subsraies wichin West Fork Salver Creek indscates that Bevels of Ene
sediment wre tygacally higher taan recomsnended, %ean values of fine sefiment and embryn sunvdval e e fvee
reachies sammplod i@ W00 are 26% and &%, repectively. Theio loves of oo me oot oaly limiting embryo sunaval,
b are likely infoencing the Jbod supply wod habim for auly Gsh, Specie of macrotnvenchraies and
macrtisvertabmie mtings vary gready depending oo the chemics! sod binlogical conditinns and sigeent of sadiment
in the sressm. Aguitic macroigvenebrnie sempling in Wes Fork Salver Creek daring 1999, 19980 snd 1994, shows m
grverall discding in habuee condiseas sinee monitonng hegan. Overall kabim condicics rangs bave gose from an
excellend rating (BCT B} = 1989, 1o good e fair ratmgs (BCT BG & 753 im 1584, o = poor rating (BCT 45) o 1904,
[t is worth soting, however, that 1994 wes » wery dew pear, with exremely ke qireun Oows, which hikehy thflumeal
BCT rmizgn.
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Silver Laks Warerched dmalyris

Sodiinent 10 porsmal fawing substrates of Wiest Fork Silver Creek veriss beiwesn 159 gad 75% [26% i 49% iy
1994 Cmeof the rensons for tese relatively high reported sediment values s bkely gssocimead with the nansrify
hugh erodiun fales Ssccsted with @ids (located i e pumnses moe) and geomerphalogy of the aren. Alonitsnsg in
lhis systetn shows e in (e upper portions of the drainage, whers impacss fmn logging activities are minimad,
sudiment levels are phour 28% (messured omly o 19598), Below West Fork Silver Creek Marsh, which & tnflumcead te
heaver aciiwiny, sediment bevels wete mezsered m 23% (26% in 1996), Between Giee two aress, subsman fae wers
messerel ot 15 and 0% (40 and 45% 0 1996). Feview of weial photopraphs of the ares revenls impacts faw
logging in the mdjocent uplands, which, along with assoczated rosdmg may be miluescing sedimend levels. o ghould
b noted, Bowever, thet poiential natural eroson rses are high in due aress whers the highest sadme levels coour
{olso the sres where hecvesting and rosdisg bave ceomred), possibly infumcmg localize] jediment levels. Thus, the
StFiEUN SR may he unahle i mess the recoimsenidal sediinent bevels m the sbsmee of beaver. The connemios
hetween henver doms md the W levels of sediment menmed befow the mersh, moicaies the importance of
maimtainny beaver habite md besver populations m the stresn system, Beaver dums are imporant fior irapping
sadiifenl @i pitaiding cool water reflyrzs for fsh,. The decrease in beaver dams hes resahied inan @ven dEsmibiion
ar sediment thmughour te emtire kngth of che sreus channel and higher levels of e v spmening substroies than
exizted historically. Under reference coditions, sediment would be trapped behind henver dams and clener
spewnmy subsirate would be Sund below thess beaver dams. The relaively kow saliment levels Sund in Reach 3 qre
sl bkl aribatnd o the upsiress hegver dams thin act 2 o seciment trog, &igh nrdam bk sabilivy, the
abundance of lme-sernl vegeabion, snd spproprisce wremn npes, A sole of nterss fom e jediment semaling fhs
has pocurred within thas wream & the sversl] average dacremses in values {10%) berwees 2001 {xverage of 259 and
1956 {average of 36%h). This difference & {ikely anritaaind 1o the Dushing of fine sefimmes oul of the sveEn
sssocianed with the docd of 1997, one ef the larges on record,

d) Stream Temperature.

Hased on stream iemperatene rocordings in reaches 7, %, and 12, it is ssmimed that reaches 7-13 are all funerionizs
sppropriately, because the T-diy avernge maxtmum temperatures were dll below | 7.6°C, In contrast, reaches 1-5 are
helieved i be Fancrioning approprintely but-ag-risk, based oo the T-fay aversge meximwm remperacures faa were
withen, ar aisumed o be wishin, the 17.6-24.0°C range (dsts fom el veary of second was taken inln cossideration, see
Takte 3.4,

Tive reluiiwely | sireas temperatores fhund throughost the tpper seven reaches of West Fork Silver Creek are
result, in part, of spesream riparisn vegeestion and sream chansels being nesr their dssirad mae. For this reason,
sirenm bemperaiures may alsa be nesr ther potential. In contrast, the refatively cpe forest'meadow aod mesdms
reschies faund croughoul e res of tye syvuem allow temperatune 10 ncresse, heing chose 10 340°C. As discussed n
previces wafersbed evalumiions, several deciicas of the low-gradient nesches in West Fork Silver Creek hove besy
affecial by al et cor Boor intlemcing stream tempersTes = Fresm channels that are shighthy wider tuan desired,
lugs of ripariis shade, lower mream foes cnpal by inaeesed emporanspirmion, ac. Alhough this has ocoered,
current shade values {shade mibrmation wna collocted witlien the surveyed reaches of West Fork Siver Creek wsing a
woder pacfizder) were Rl fund ©o benesr dhelr deswred conditions. Shading values fbr ench reach were comparal 1
data collected for renches determined io be near their desired or poteniial cosdition within the Sprague River system
{data from infemation callected for the Sprague River TMDL - unpublished), Comparisons wire made utifizing
iafinpanion Gom nresss of the seme width gsd riparian communiey group. Shading levels witkin 'Wes Fork Sifver
Creeic were Soond oo be within the range of values fir similar sices tuar afe al or nexr cheir pobential conditicn witkin
the Sprague Fiver Sovlem. Shadinp values for 'Wes) Fork Silver Cresk were s fillows: (R1) 33%, (R21 25%. (BT
ill%e, (R4) 6%, (RS) F9% (RE) $1%, (A7) T7%, (RE) 77%. (RS) 64% [RI0) 649, (R1T) 549, (R1T) &0, and (R13)
V%, Far this newson, stresm fanperstores may besear their patenial i pan because soresm cheenels md ripoim
VEQELIIon Mg Be e denred condimons — onky slight imprvements are axpecied m riperise (willow sommeiie
gein structure in the okler age classsr) and sreaen chunsed condivions (channels sy sarow ightly)

Boiver prods & ot in ol aress suih s Wit Tork Silves Creslt Marss. where Sigie ol Cregea fiandards for
Siream pHnperaneres wens encended, however, beaver ponds ol frovide deep-waier habitg with cool refugia aress.
15 asamd that the loss of beaver dains throaghoot the mream sysiem his created sreams tiee are l=s comples with
fewer cond wiies refigia aees
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) Fish Passage | Culvert).

Three af thi four cubvens norveyed dloag ‘Went Fock Silver Creek wire fiund o be harmiss, o af least parial bamers,
to sy pitssage. The calverts survepsd are locsted moresches 5, 7, 9, and [0, Refer w Frgere 5.2 —Silves Creek

W agrshal Road Locations. The oodverts = reaches 5 and % were fhund 1o e o vertiel jamp (water surfoce ia
cajlves outbet] af arvund one fog mid Beve How veiscine thm excesd sustains] swaminisg spesds for oout. The
culvers in Risich 7 was found ey e passahle fr fish with bemver dams focecsd both upsirezs and doedissream ol the
FipE Although the culwert m Reark 10 is an opes-bottam orch pape, the servey identifiad it 24 0 harmer, of parnas
barmer, due o 2 perch at e inlet. Beonse the culvert (& Riacs 5 13 condidered o barrier, anid o Iecaisl 10 e e
part of the gream, making upsiren reaches maccesible, 518 elomml recave 2 fusetuning nappropristely raimg.

The alops of the culvens in reaches § aed 9 |5 mesp encugh that, when besed oo thedr 1ize and bengrh, conmmibme =
Berw welocnie in the pipis that sre Eigher than mustainable e 8sh. For (s resen. thes osverts ar coni) dised
harriers b sl pessage | dvese culverts alse have perch ab their auilst, abow o oee i pamp heighi], Theoulven iz
Beach 1015 consmderad 2 barrier due the perch o the cubvert mbel — 0 o likeeby chis probles could be ek fineld

+ withnut replacemeni of this culvert.

Horth Fork Silver Cresk
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) Largs Weady Debris iLWD)

Simmlar (o many the upper pelches of Wist Fark Stlver Creck, both reaches of Meet Fork Sikver Creek cocur within
ledpepole pine vegetanion cypes, with some ares exhibieng mesdowSores characiemics. Ample large woady detns,
as wetl a9 large wondy debris pobential, was noted during Sreaen nurveyd, et numenus phisss were fiund o be us
abeve the bombkoid] dismvenmoas and tes woere oot counied in the current comdinks numbery scem m e lable shove:
Ceasidening this, as well 35tz pnire and ssmmng of tie gream, both of these resche; were detimminad 1o be
Tusctiondng appropriately for this element

Ad mensoned above, Morh Fork Silver Creek Sores chroegi boch lodgepeds foress md meudow) foresied areas, wiich
helps oo explain the slightly reduced zambers of LWD fbund. within e rvn renches. For thas reason, LW rtings
within thise fraches e quisisomabls since caloulations thal lesd 10 desreal oumbers of LWD assne thm nearty all
ureas mlong e sream are firsined. Professional judgsnent, hased priparily on LWD rscruismeni potenbsd inchiding
the numernud pieces bang just abowve the henicfull dimensions, wiod udad o determine that ol| reaches have ppropnime
lirwtls o LW,

111 Poods.
Both of the renches surveyed were fnd 0 be luscthsing appropristely, with pool sumbers excesding the 75°

peroeminle. s loms ol the large pool composent, however, oo deep Tlargs) poots conld be found v ather reach, asd
thus bath recervl fumctioning |mxppropeiatedy racngs Gor the Large pocd hebizer elemens,
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Poal frequencies reflas near-nafural numbers in pan becmese senn channels and riparian veyetaion are haghls
siiniler o desired condinnns, OF parcular imporimce e Ui Sioemm (5 tho large woody dehna usshers are o
desired |evels - LWD is wach an imporamt smeenral agen in formisg pools in amaoll grenma ke Sonh Fork Sifver
Creek. Hiowsver, moaplenry of thege poodi, with refersnce o depth, appiars 10 be lecking. This may sissply bea
fmition of the s=e of the sream, or & with other gnaller soesmy in the Siver Lake Walerihed, the numbes of deg
pools wmhim Motk Fark 5ilinr Creek may remain low with the sbrence of besver dams

ch Spawning Gravel Fines.

Feity-ran perent fine sediments (800 recardnl in | 996) were documesiad & the sampling site locatad in Reach 2,
promufang only T (1 hesed oo 1996 sample) sabrg sunival. This cdinmt wes therefiore givin b lusetioning

imapprapriacely mimg.

The relatively kigh sediment bevels recordad | Reach 1 are mast Likely siEribuied fo the deposstional manire of te
samplang e = it i lukely that the sunple wos 1nken witkin e depositional influssce moee of 3 large mad
filicroasizg. Alin, nansral high emanon rates assnciated with o and geomarpbalogy of thes aren could be anoiier
remsan for the high sedimnent awaing gobsarabes. A nog ol mieret Fom e sadiment :lﬂ'.l:ﬁ!ﬂl.ﬂ.l thim has pecurnel
wizhiz this soream is the lower walues thund in 3000, This difference is likdy anribucal w0 the ushing af fin=
solimemis out of the syatem sssociaved] with the food of [957, ode of the largest oo reord.

d)y Serexm Temperamre,

Bused an SUEIN pemperane recaden s al e lewer and of Reach | (T-day aveage misdmim (emperatures of
L4.3°C) 0 14 aeeemed chiat boch reaches are below 17.8°C, and thus ore fusetioning approprintety.

The lowr stream lemperaturst fund thromghout Marth Feek Silver Creek sre a finction of upSiseam rifansn wgesion
and sireum channels besng m eir destred sate. This has led 1o shadisp levels (shade mibrmanon was collected
within bath reaches af North Fork Sidver Ceeck using 8 solar pathfinder) also being ab of mear their desired conditions,
Stumding valees for each reach were mompared to daia colbected S reaches determized o he near her dairad of
paienizal coaditiea within the Spregoe Rrver systes (dala fom ftemition clected for the Speague River TMDL —
unpubiished), Comparizns wers made wilizsnp informagion foo sreasms of s same wadth and Aparian cosmunicy
groap. Shading levels withm Morth Fork Silver Creek wers found to be within the range af vwalues fbr similesr ses
that afe o or nesar their potentiad condition witkln the Sprague Rive Sywiem, Shadtsg vahies for Nonb Fork Siheer
Cresk were as fellows: (R1) 763, and (B2 2%, For thas renson, stream tempeaiues may be neer ther potmbal in
pot biinee Fream chanses and rparian vegetabion sre neir of M s desired condibons.

¢l Fish Passage [ Culvertl

Bised on the infirmanon gathersd during culvert iaveniories, the ong sulvet sunvepsd along Monh Fork Silver Cresk,
which 15 bocated in reach 7 i5 comgidered s be barrier 10 b pessige. Refer 10 Figors 5.2 — Sibver Cresk Warershod
Foad Locotions, This culver! Bas an accepesbis jumsp Beighs sed poal mi the outbet of the calver, b velnciies were
cetermisiad 10 @etad the fustamahle ssnmming spesds of roul. Becoase s calvert occurs @ the lower portion of
this rech, 1his sssssament ¢lsnmi receives a functioalng inappropriately mimg,

Thee culviert has & (irly sieep shope (436], which, based on the s nnd lengnb of the oxdvert. conteibate i@ low

vilocitles (8 the pipe thiol are hugher thas susiginable for Bsh, This is the reason thks culven i3 considered a hamer m
fish passage.
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aj Large Woody Debrts (LWDk

Like che uppir Feiiio ol Wiest Forke Silver Creel and =otd reaches of Morth Fork Sihver Cresk, all five sunanyad

renchis of Cuver Cresk oona witkiin Indgepole pine vepetalion 1ypis, with some segmenis =xhibiting medaTor e

charmerimcs. Ample Larges woody debei, ms well a8 Jargs woody debris poisaial, was aovad during sreun sy,

ey nuerous prece wee fommd 10 be just above the banksll domesiony ad thus were not counted in the current

condition sambers shows in the table abree. Tabeng thils 0 consdration, as well as the nature dil seniag ofthe

srgun, all fve of chese reaches were demnamal 10 be funesiondng appropristely fr tha danent.

As mentioned shove, Suysr Creek o Brougs both bedgepale Brests md mesdow-shrubforesied e, which helps

vo explain the sligaily reduced sumbers of LWD found withan thege reschis. For tals reason, LWD rarmgs wathan
18 e Tenches Are uestinnable since clculatinng th lesd to desered nussiers of LW assume that searty o] areas
along the sireun are &esnnl, Frodmsional judgmemt. bl primacity oo adequase LWD recruiznmi petetial

T 2

|

inclmding che sumernus pisces Iving just shave the bankdfull Simesions, wes wied o determine thar ol resches have

appropnote levels of L'WT.
ki Poals.

All of the reackes s epal were found o ke fanctioning apprepristely, with pool numskers ecesding the Ti™

percintile In tsrms of the lrge pool compunent. bowever, o0 deep (largs) pools coukd he Samd in any af the rémhes, i

Thus, seaches 2-3 received funetisaing insppropriately roings b the largs peol Sabiest damenl, whide Reach &
reveived o functiomies appropriarey ransg | gradient of Beach 6 is sle=per than in eeaches I-5, thus a different
fnnmala waé wied w0 calodig deired condinon numbers - s desral conditions sactiond,

Poul foquencies refleact pear-nanml nuombers in part betause - Areun chanmels and npanm veye=ion are hights

strialaf 10 desirel coodiitons, Al swih Wesi Fark Sibver a8l Nord Fock Siver Creske, af parmcular inpartnce [y

this streus 13 et looge wnody debriy numbers e ol desired kevels = LWE 18 such an cmpariss soricmral ogens (o

thrmizg ponls ta dnall dsams bke Guver Cresk, However, complenary of thess poods. wilh retirenes o deh,

sppeas 0 be bwliny,  This sy simply be o Smoninn of tha iz of Ui stream, or as wiih ooher enallic sroins (s he

Sifver Laks Watsrshel the numbe of dsrp poals within Gever Cresk may resiin lew with the abdence al'large

Chapter 5, Habiir fior Aguttic Specier - Page T8
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heyver domi. Aldoagh okl beaver pondsidoms are sill manteming imparani pood habiiar aod fefigla i Reach 3,
poals are not deep mough (o meet the Lirge poal aviiia. The likely rezson for this = ssccimed wich the G tha
e jrruciurs hme o= sound long enpugh i the desper pans of e onginal pond have sooe Blled th with
sedimnent.

¢} Spawning Gravel Finex

Furty-31x pereenl fne sediments wore docutenbed of dve sampimg sites iocaad in resches 7 and 5, promoning ealy
135 asteyn sunvivel &d reuliag in hincissing inappropriatehy rumgs

The relaiively ligh salinenl levels reponed wichin these ren reaches are somewho unespeciad a5 rond croasings and
bank mstakility are hoth minimal upstrezm fom the sagpling docations. Cue possihle sxplanation # that the sampie
wize laken o the lower end of o low grodie mesdow rch. widch may oor 48 2 nmursd seling pain for dae
sadiment. In addileon, reparied values are lilely ssocioed wich thie noturally high srosion rass assnciared with goils
and geoinorphology of te arsn.

if} Stream Tempeéralure

Seveneday SVETage maximiis lenperatmres in Reach 2 were 22.5°C md 21.2°C, respectively, Basied on these
numhery, which &re within the 17.8-24.0°C range, these two renchees are derarmined m be funciisaing appropriscy
bamt-at-rizh.

Basal cn the frewm desperarrs sensr locata] ol Reach 3 (T-lay average moximum tempererares of 16.2°CY, it i3
suimed ihat resches 2.6 are beloay 17.8°C, md thus are fenetieaing apprepriadely, Mo dsts wm collemal = Risich
1. nor were sy sumptions made ag {0 whether this reach is finctioning approgeiarely or fincnoning appropriarely
st -risk.

Thie relatively low @ream temperatures found throughout Geyer Creek are a fmction of upaTeam nparian vegemaiog
and sireus channels bes g nesr or o thesr deired flate. This B lad b6 diading levels (chade infhrmestinon was
allecsed wichin all reaches of Goyer Creek using a solar pmhiinder) that are also ciose 1o 1Bar desired condinesa,

Far each surveyal reich, measured shading valwes were compared o dain collected fhe rencdes deiermined io be near
thes desired or priestial caditen wilkin the Sprague River syatem (dsts fom mbrmanon collemal & the Spregue
Faver TWDL - unpublished), Comparisons were made unilizing mfnmabon fom sreams of the same wiit &
riparian comsesity ghoup. Shading levels within Guyer Creek were found o be witkin the range of velues for smilar
sites thol are &t of near thiar potental comditon within the Spragoe Biver Sysiem. Shoding valwes for Guyer Creek
were a2 (hibows: (R3] A%, (R3] 61%, (Rl £1%, (RE) 54%, and (RA) S5%. For this renson, sinesom Lemperanine mey
be mear their petaiial n part hecause wroum channess @ Npanan vegsaiion are nesr ther desined ondstions.

e} Fish Passage (Calvert),

Thres of the four cobverts aurvevel dong Juyer Credk wete nind 16 be barriers o fsh passage. The calvry
surveyed are localed in reaches |, 3, 4, and 5. Refi o Figwe 3.2 - Siver Crock ‘Walershad Bood Locations. The
cufvert = Reach | was identifiel as & barmier, or partial barmer, due in & perch m e inder. The culves in Reach 3 has
& vertical jumip {water surface o cebhoert outhet) of greater then | foot 3o hes flow veloenies thar excesd msained
quimmang speals for trom, The oulwert in Beach 4 was found ne B¢ passable for fish. The culves in Beach 3 has an
accepinhle jumping Reghl and pocd ot e cutles b the warer velocilisl durmyg spremimg perods wene calcalital v
excend sustatfe] Fwiitisang spesds, Becouse the culvers tn reaches | amd ¥ e considoral barries, and ore becxal in
the lower pan of thEe SETEm, imaking upsrenm reaches inaccescihle. this slement sagevis o fusetioning

imappropriately recing.

Thdb;ltﬂl.l.ﬂl:l'l-'ﬂ'-ﬂi] of thee colveris m reaches 3 and 5, which prodoces flow velbeities in Sie prpe thet exotad
waslained swimmang spesls B fih, 19 the reason thein culvens (also juing height m Reach 5) ae mfissleral arias
The culnz® in Reh | mnsdersl o hamer doe the perch ar the culvert i=lg — i1 ikl thiss prrohiem conld be
ey B ed withow repdacenant of this colves
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Niiver Lake Ristershend dnelpns
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Lammary &f, 2ad fectars camtributing ta, rurrent comadinions for Besar, Spupw, and indiae Crevks - Benme,
Synaiv, and feslion Creet Subwarerstds of e Sifver Crred Wareraveds Mo survers noourral within S
sulreatershads. The lowe pormioas of Bemny and Sqquaw Creeks are conacdered mo B inpernament fish-bearing sreamns
with seasenal potential ot habimr scoirmng doswsstreun of Fotent Food 3514, however onby a fow fi3h hnve bemn -
ebservad wperent oF Forest Rood 28 [ dish wse the porrions of sreums sbove this cabvert. i appesrs e ining of F
cocupaliah 15 limrted 83 sprng monlhs when muffcim? Bows e, Fish, migraisng fam Thompsan Reserenir, 40
my the kower portion of these owo sireuns where e, pocts. i2d in-areum large wool e ovaladle, howevesr,
ni Freum qunvey filidfidlin s o be obde o quanify hobos cenditions. Alsa, heyond sarly szmimes, the
ayvmlahle hofwm recomes SCUTS doe 10 dcredand [[ows. Where Benny Creck cradem Forest Rosd I8, radhanil o
have been documented in e pool @ the cabvert outlet. Thas culvert is consderat s be a ponestial bamier © fish
passnges baded o velicnlies (during the sprmg mantis - spewning penod} that sxcesd the musiuned rwimmesg gesdy
af oomt. For Wess (elsond, i subwaiershed is funciiosdng appropriately hue-a5-risk in cerms of Esh habie
condiiicas

e

L s |

Sieamary af;, and faocters comributing ta, cerress cenditiens for the Bridge Creek Waterrhed: The fllowing mhie
|Takle 5. 13) mummenzes curreni and desirad fsh Babicar cosdilicas witsin Brdge Cresk. Ranings grven within thig
tahle are hased on & compunson of cument and dessred ondmtions (see dsiral andilcss i Chaprer £ G recings)
within sk of the aurveyed @mream reaches. Hahital esadilicng are semmenzed bogel on the follows g peramses
lomge woody detmas, poold, spawming gravel fnes, pream temperarars, @d fsh paisage. For reich Incaticns refis
Figure 4.3 - Bmdlpe Créck Walbsrshed Pesch and Momicrng Locinons.

== ™ e e

Bridee Creck
_agd-_a_s 18 - Bridge Craak — Fish Habitat Elements
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a) Large Woady Debris (LWL

el 1, 2, 3, anid } were nol eeled o LW beecomise they ore primamily low gradvent meadow sies where nle
LWE ig expectad. Although a few pleces of LWD do ocer wiliin éach of these renches, recraitment of LW is quire
Gimned. On the e ind. LW recruicment potennisd wos much gremer within the remaining reachisg. In reaches
&4, bk pondeross pme and dyepoie pine were the primary souroes of in-grreses wood, b onky Reach § was
dne=minad w be fumctioning apprapriately, whale reaches 7-% Bad LD Ioadings Selow dsired numhers and thas
iyl fanctinnlng appropriately but-at-risk raingd. [= reaches 10-14, Indgepale pine is the mes sowce of LW,
with levels in each resch determined o be hnetioning appropriately.

Etn though reachar 79 received linctioning appropristely bul-at-risk ranags, LWD loves are likely zear ther
polesiial since these reaches, Jike geardy all ol the sther Feraned readbis of Bridge Cresk, have had linds infusncs
frowm past lbnber harvisting.  Hooever, tacings withia thess reachss were ot sfsted based en the fict thi the
abfnica of cormectly placad LWD within these reaches would Emprove ovesall pood compdexiny witkin the soeas and
create imporiont large poal hatmo,

On the outer hand, although LWD numbers m reaches 10, 12, ond [4 were alsn foond 1o be ddighthy below desirel
bevels, they were rasad as fmciioning appropriately due o the nature md erting of tie Sreum - sime sress exkibiong
mendow fores) cheractensics and reo ol te ek (12 a0 14} being withiz the Y m=msey Mounoin Semi-Primizive
Hon-Mloerizad Recrenica Are - oy well 23 nusseroes pieces band fes above hankfll dimensions

B} Paaly

Reaches |, 1, and § were famd 1o be funetonisg sppropriately bus-at-risk, witk pocl numbers slighaly lowe s
thee 75" percentile, while resches 5214 ol received fusetioning appropristely reeings. For large pools, resches 1, 1
5, 10, 1T, 15, anid 14 were fuind 4o hae numhu.':m:m:lj.qg:lﬁc‘.l'!“ pescemtile, realiisg i Manetisalag
apprepristely raongs. ©n the other hand, resches 3, & and 7 were lacking large pools md recsived fencrigedng
sppropriately bus-at-risk racmgs, while reoches B, 9, and 11 had oo karge poaly and were thund m be fenctisaing

Inappropriately.

The lower poal Sequencis fund o resches |, 2. and 3 reflect the back of lote-seral roparuan vegemation and sream
channels chat are wider than desrad. A previcusly menticasd, C s0d E stressn rypes raquire an abundascs of Lo
deral VEgAlon 10 promale ed mamiain channed inkegriry. [2 pamions of thise reaches, foerian wegermion amd
srgam channels candinony are sill oo the path of recovery fowardd e desired s1ate, wilh #reain chanssls being o
Iintle wider then thewr poteniial. Witk |sp-seral Aparios vegeldides protnting costinestd recovery, imoroval chansed
Sty il Ve wideh-i-Depih coniog shoull menll = ecachiions that prssene 21gh abh poal habibar desp and
camples poal) and desiral pool Feguenciess, Alsa, = mpanan cooditions cmprove witltin e resches, habna o
Pegver will al=s improve, promatag the preseses o benvet daiss s her associmel deep and comples, poods. |0 the
remmning rebdics, ool Fegeemciss refledt Sem-nanrsd numbers m pan Becomse sirem channels anil npars
wegetaiics ars haghly similar o Jdesrel condiione

Choprer 5. Habm: for Apustc Species = Bage §f
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¢l Spaweing Gravel Fise,

Finse sediment i Spawning substrates wes sammpled & vwo locapons withic Brodee Cresk. Thesem Reaxch 3 2 B
sreun rvpe, Bas 3% Sne sediineny, prowmoimyg 447 embryo senaval. In Reech 2, alio 2 B sress npe the perpent
fines were lower @ 19, promoting 76% embryn sl Thug, Resch 3 o detemmimed o be fusctloning

inappropriately, ils Rench (1 i fanctionlng apprapriately

Cme of the reasozs for the rdaunvely kigh repomed sedimen values wckin @rdge Creek 13 likedy aomhoesed in the
pabzrally high oraadn rte aseciziad with the soils (locad in the pumics moeh and gecenopbalogy of the area.
MMonninnc@ (i this symem chows B in L& uppsEr pUTTIONS of thie drainage, where impacts ain rosding Mul
harvesting are minmmal, sediment levels pre ghoas 15%. Below thiz srea, whiere this watershad has hees nBomcal by
loggang and asaocals] rading, sdbsirare Gnes were Bund 16 B higher than recoemended levels Pesch 8 oocurs
within chis are3 and had values of Ehe selizvent e embryn supaval of 110% md 4%, nepectively. These levelsof
fnies may not only it ankrye supdval, byt coald also be influescing the foed mipply and hahicst (o sdult rom and
gther squotic $peces. Spegies of mecrodnvertshrates. a0l moacroinvetehrile Tabmgs, vary grently Gepending on the
chramical and ckogrcal condiminns and amouil &0 sediment in e smesm. ARbough salimed levels are furdy high
{waler quality - tnnpiritare. pH, =, = 1 excedlent) within (Bds reack of Brdge Creek, past aqualss MACTmnYETEbrits
smmpling sbows o “good” everall hahiat condition rating. Owverall habilm cendision raiings Bave gane from an
ecellem) palisg (BCL 190) in 158%, w0 poed and excellent ratings (BCT 34 & S4) in 1991, w a good roting (BC1 86) in
1994, It is worth nonsg thel 1994 s @ very dry vesr, with eroely low sream fows, which liely inBasnesd 8C1

TRONGE
iy Stream Temparauro.

‘Besed 00 strenm bempefature recondingys @ reaches & & ool 12, 1 i assumed thar resches S<0d are Ranctlonbng
;ppw,hﬁmt&r?-dqmuﬂ:m iemperaiuns were helow, or asmmed 10 be beloe 178 C In
cimnirasr, reachss 14 ane beliinved 10 he fuserioning appropriakely hof-at-rizk, with T-dmy averape msam
remperaiures ksl m b witkin the 17.8-24.0°C ragge — thie assumpteon if based m dala fom the kwer reacies of
Bk Creek sed West Fork Sidver Creele wiich hove stmilar stresm characieristics as Bridge Cresic

The relstively lvw sream jemperaberes fund within the upper ten resches of Bridge Crock are o reult, in part, of
upstrEl Aparian vegsation and fArean channels beng nesr ther devired srare, For this ressan, Sream issperanoes
iy alsn be oear thedr poimeisl. [z conmast, the relatively opm fet'medow md mendo reach e fund theoughou
tive bt porticn oF the sunem alloe bempersiures b ihereses, kely mwards the upper @ of the 1T.5.24.0°C range.
AS discuszed in previoes satershed svaluations, severnl sectiond of the bew-grodient reaches in Bridge Cresk have
heen nfficied by @t bexn one tor infuecing streai VRGOS NS — BFeim chesds thal o @lighthy wider than
dsired, 1055 0f rparian shade, kower smenm Gows caused by incemsad. evmpomanspirmion, e, Althoagh this b
pgeurred, currmt shde vafoes [shede informarion was collectel witkan the surveved reaches of Bridge Creek using &
salar pothfinder} were mill found 16 be mear their desired condicoas, with the mepticn of Reach 1, Shassg valueey
fior each reach were compered to dam coflectad fhr reaches determined 1o be near their desared or potestial coodStion
within the Sprague River #ydle {data fom informabon cellecial for the Sprague Rover TMDL — unpublished),
Comparisoni were made wiliring mftrmaton fom #reames 0 the 3 sidth sed rparian coifsn@iny group
Shadisg levels for sl renches within Beidge Creek, except for Reack 2, were found o be within the rangs of valne for
simalar sices that sre of or penr their pobeniial condition within the Spragoe River Symen. Shadsng valoe e Bridge
Creek were s thilows: (RUL) T7%, (B2 13%, (RO} 56%, (R5) 57%, [RA) 44%, (RT) 80%, (RE) 694, (R¥) G8%, (A1)
TT. (R 1y B¥% (RLD) 5%, (RA3) 58%, aad (R14) 494 For thes rencen, syeam ieuperuures moy be s ther
ponential in pan because sircaun channels and mpernan vegetalees ire ooy ther desired conditions — aniy §AEN
itnprowniEis ane expecosd i Agarien (willmw comisainss gain sruciure & e older ags classes) and sreun
channel conditions [channels moy parrow s8ighely) & reoches 1}, Slonaging for hegver within these reaches would
likealy have Bemeficinl effecis o fsh hahiti. Beaver dams and iheir associzied ponds would act o shore waner, which
coulil augenent lee sezon. Aows, and provide deep-wmer habitat and cool-warer refugia ares,

#) Flsh Fassape (Culver),

Three of the fng Culves fufveved along Bridge Cresk were Bragd 10 be harmiers in fish pesage. Thess culvens ars
focmed in rechis &, 6, ped 12 All theee culvests haove o verecal junp of approommely | oot and have flow
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welociites thm excend susinined ssumming spesds for tout. The culven b Reach || B m epeti-honom ool thal i
pissable for st Aeler o Figiire 7.1 - Bridge Cresk Wotershel Read Lacanions, Als, men wers —one ih Reach |
and the mber in Reaxch 3 - were aoiad dunng surveys 2 posential bomien io fish passags. D the fact thar hoth
e wttrs (reocies | and X) dnd culvess harriery | reuches & and B) ocom im the lower 10 guddle reachss ot'she
wolershal, makang upsress feoches inaccesshle, this slemmt receves § lenetioning inapprapristely Tamg,
Fanthermary, thres ather culvens weng surveyed sathon e watershed - all of which are kumed in the headwater
trabirriesd of Bradye Creek (se2 Figure 1.2 - Besdge Creek Warershad Rosd Locaiions) and were docisnimbal ag
barrairs w0 Gih postage

The slepe (2% fior Reach § ad 5% for renches B and §7) of the calverts surveyel @ sioep evough tho, when based oo
thair size and length. contmvhure o fow velocilies s (06 pipss B8 & higher than justainable Gr A, For this
pestion, and the Bt thal all Borew mpes Beve | -foot wemical junp cut their sl these culvests are cofsidesed
harrers o [h pesage

Swmmary af gndd i tars cowmtribrtig m, cursenr conadinons for the Buck Creek Wareerhea: Thie Iilowing ahle
{Tahle 5.1%} semmarres current and destred Gsh habus condittons within Beck Cresk.  fanngs given witzin tais
1ahle are hessl on 3 cdinpanison of cwrent and desred comdicioms (562 desred anditinns iz Chapeer 4 for ralmps)
wizhiz sach of the Rarveyad Stréun reackes.  Hahilal conditions are ssmmorsad based an the flowing pareneters:
JI_;rumd!.'d-Hﬂ'i-l. poals, SOuMh g pronel Bnes, stréam Leinpetafre, md Ssh passage. Folloonng eech mbleis 5
dsozziion of these rating i che fewrs costribinng ro cwrred onditions, as well 23 any remds m coeditions. Far
reach bocnisoe refier 1o Figwe 5.3 = Buck Cresl 'Wstershed fench and Manitoring Locatinns.
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3} Large Wisady Deliria (LW

Renches 3, 5.4 7, mall § were oot rated for LWD hecaose they are promanty low gradient meadow sites ahere le
LD |5 expecial. Althoagh u few pieces of LWD de oczur within & few of these reaches, recriirmend al’ LW 18 guate
limiad, Cm the other Band DWT rechaimen) potainial wis much grsser withia the cemaining rexhing, in reaches
1 anid 14, both lodgeesede pine and ponderssa pine were the primery sowrces aF (B-Srem wood with LWD loede=es
alighthy helow desired numbes, tes these reaches received functioning apprepriarety hor-ar-risk retings. The
remanta g reaches were all demmisal 1o be fumctioning appropriately, Thess reaches enber coour within A s of
foran anid mendow areis, which Bmits] LWD recruinine, andior hod lodgepole pme as the mois sounce of LW

Even though reaches 17 and 14 roacived finctioning spproprimely bul-m-ak radmps, LW levels are likely nesr ther
patenid gince these réaches, like nearly all o the her frened repches of Buck Crevic B bad linle mfluence Sm
past omber Barvizming. Howeve, mings witin tree reaches were not adiusted basad on the fher that dee addition af
cnrrirdy placel LW within these feached smuld dinprove averadl gool oufpdeiby within the siress snd crene
imgporcand large poal haniml. Cn dee mher Banid, gthough L'WD nuibers moreaches 9, [0, L1, 12 and | T=21 were
odan firund tn be skiphily helow drsirod livels, they wese rated 05 inclianisg sppeoprizdy dué in the nanre md
sening of tye smeom — pomions ol tucse feaches oocur within 3 mnx af’ Bven uml ineadow areds, wits |imiesd LWT
recrmimenl, amdad al kinlgepole pine o the mesn source of LWE, wath niumerons peves S just above kankdfull
direnasces. Alsn, Gve ol e reichey [resches 17.21) ore sethin the Y wnemy Mounizin §emi-Primiiree Seod-
helotorizel Ramzbon Ares. an areg than woubd e conssdarad new navaral ia 1engs of LWD

Chipear 1, Fudihes o Aqeatac Species — Bape 4
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b) Pesls.

Allalthe rm:h.-l:l surveend withm Buck Cresk were found o be funcdoaing ||;|-pm-p-r|:|.||;d_n' with pood aumbers
encealing e 73 pu-lh:ul:r]& In addicom, reehve of the resche (renceg 3, 3, 8, 8, 7, 8,5, L, 11 L L3, and 1&) are
alsg functioning appropriately in terms of the large pool companent, while e rememing seeen seaches (reaches 13,
14, 17, L4, 19, 30, m=d 21} regatvnd fusctioning appropriately bei-at-risk reongs as fewer dewp poals cusl be
s

Fool frequencies reflect nesr-nanursd aunbers m part bicause sereum chasnds and mparian vegstamos e highly
similar 6o desived coodizions. The quality af poods within Buck Cresk appeara 1o be quite high, wilk posl coinplexiny
pccurring through depth, strocture and undercur hanks. This 13 revealal by the shundance of Terge peali nafed in the
inajoncy of the lowesr rexched. This same ppeof complexily, wilk rcﬁu'ml::m;jrpml :,pr5u}b:|uﬂ:ng in may ar
the reaches in the upper par of the walershed.  The rédssn e (a4 i mos ey msocionad with the gmalier gre of
the siegan withun these reches, where less evergy |5 avaalahie 6o scour deep poals.

Alsa, Fr those porcians af the lower reacties whse riparian vegaaioa md sream channels conditions are sl eo the
path ol pecovery sownords thedr desrad aare, 1se-seral npanan vegeranan will continies 1o prifmite FECovery with
impeoved chanse ey mnd lower widthao-depth mtics — conditions thar promecs high quality poal Gabitst (deep
and comples pocksl. Abso, a5 riparias condstons unprove witiin Giese raiche, hobita for besver wndl alsn iqrose,
promong the presenc of beaver dams and their associaesl desp and complex poals

) Spawning Gravel Flnes,

Twenty-tix percent Bme sedimenis were documesied in spuwnlng substratem of Reach 13, 2 OB sireain 1ype,
promoting 5 embryo suprvval asd reulting &= o fanctioniag appropriately bsi-ai-risk raing. In Rexch 17, 2B
prmmqpt.n:p-urmhﬂmnh:ul?ﬁi‘mﬂmghﬂumwmmm;_duﬂqm
rurvival Fape of arommd TE%

Umsurprisingly, rerehy of sslisent sanpiing within the Bock Crosk wiershed are sysestially the st a3 thase fiund
in thi djecemt Bridge Creek warsrsbal. Like Bridge Cresk, ong of the mats rexsons fior the celatively Righ reponed
sediment valess willith Buck Cresk con he amribubed o che marerally Righ eoson raies sssscianed wih che mils
{locatad in the pumics zome) md gemarphology of the ars. Monsforing resshs foe the upper portions af te Buck
Cresk drainage, where mnpacts from roading and Barvesting are minamal (Yamsay Mountsin Sens-Primizive Mon-
Mistorized Eecreminn Are), show the exact same ssdiment levels, abourt 19%, & thase fand in the opper porticos off
Bridge Cresic. Below this area, where the saiersized has betn imemcsd by logging and assocabesl rasmg, nibitrate
fines wene Sound in be 26% [11% fie o sisnilar locases in Bridps Creek), Bgher than recoememidid levis. These
Irn:hnrﬂmﬂml}'uﬂluﬂrﬂm:ﬂrﬁmnﬂ,hmuﬂ.ﬂm&mﬂm;mumw.}dh.l.h:n:til'.ll:h.l.h
ercet o] ilber aquaric species. Species of macroinvertsbrates, and cheale ramngs, vary greetly depending
il the chemical and biologicsl crniditions asd amount of salinems in the stream.  Aldsough sedtmenl ke ard Gairly
hagh {water quality - lemperecare, p&, e, — (8 encellenn] within duis reach of Suck Croek, pan aquatic

EaTain e S HIE SUnpling shews & “fir o excellemi” overall haist condicos racing, COverall habrind condshion
rutings have gooe fom good o excella rattngs in [ 99% (BT 42 & 1000 and 1990 (BCT 83 & 98], 10 & fair rasing
(BCTTT) ma 1¥54 1t g worth soting thar 1994 was o very dry year, with exiremefy low stresen Bows, which likely
influchcad BCT racings,

] Stream Tempirarurs,

Seven-day sversge maitmum tesperanges i reachies 13 mod 17 were 173°C and 14.3%C, repectividy. Based o
these muniers, which sre below 17.8°C, reaches 13-21 are defermingd 1o be functoning appropriately. o conirs,
renches | and 3 are sspemed o be funetbeaing inapprepristely, based oo the T-day average maxiitiusm 1emperamrs of
24.7°C i the lower end of Beoch 2. The resasing reaches, reaches 512 gre believed to be funetioning
sppropriaccy bus-ar-risk, with T-f2y svemage mromum fesporrure aiumed 10 be witin the | 7.5:247C ronge

Lk Brudge Cresk, the relatrvely low sream tempenanares found within the spper nine reachis of Buck Creek e 2
resull, in pA, of upsrenim fiparm vegeranon mad sireun chormels bemg near their desired e For thas reson,
SErenun Iemperniures may also he fesr ther potentisd. [n conrrast, e refaiavely open meadow and ress/meadow
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rrxiies Smnd Wrnughout the lse pomaon of the sysiein provide & Kwir thading levels the allow 1EBE=TANIRS o
incrense., gxceatsng 28.0°C m feseh 1. As discossed prévious wolershad svaluaiong, several sections &1 the low-
grailbent renche (i Buck Crevk Rave been affecvel b ar least cee fcior influencing stream [=iperaiiee — fifeen
channals that are sligtaly wides than desired, boss of ripanies shade, lowes sreess e causes] by moreased
svapoaranapireman, = Althcugh s has oocurred, cerent shade saluss (ihpde infematen ws wolissed within the
sarvinpsl reaches of Buek Crévk esing o solar pathfinder) were Sl found o be mesy their desired condinoes, with o
potentinl mocepeion being Resch (1. Shading values toe eoch rench wery comparad i3 dain collecial fBf feaches
determined b be 2ear ther desired or potestial conditicn wihis the Sprages River sesem (daia fnin s brmation
wallited for the Sprague Rover TMDL — unpoblishel). Cowparising were made uslising infrmsion Som nresms of
the s wiilllh and npane cmmmisy poup. Shading bevels for all reaches within Beck Cresk, mocems for Raach
LL, wire found 10 be within B range of valwes for sicilar sites thot are 2 or gear Seir potestial condific within the
Sprague River Systemt Shalisg values for Biwck Creck were a8 thillows: (A2 28%, (R1) 28%, (RS 109, (Rf) 33%,
[R7) 1%, (RE) 40%, (R9) 454 (RI0) S0, (REE) DT, (RAZ) 4% (RLT) &1%, (R14] 66%, (R15) 61%, (RIS 717,
(RL7) T, (RE] 33%, (RI%) 1o%, (B207 51%, and (B215 51%. For thes ressan, sireamn Emsperaburéd il be near
their poimbad in pan beenise siream chanoels and Fiparie vegaation dre near their deired comiditions = anly sighs
inprTEmmmls s SpEched i Aperian (wilbow commmities gum sructure in the older oge classe) md ircun
channel condiomms (chasmels =y narrow alighily) in porton o reackes 2-10, Ala, managing fx bezve within these
reaches would liely hove bemeticial effecn wofish hobim, Besver dams and their assnciated ponds weald act bo siore
wmer, which enuld mmgment lare Ssmson Bows, and provide despowmer habiim wad coci-waler refapin reas.

&) Fish Pasxage (Culvert).

Twia cubvens were Savired along Buck Crock, ne locans] i Feach 14 mod the ather mn Rimch 17, For culvert
lpcagions refer 10 Figure 1.3 - Bock Cresk Wabsrshed Rond Locations. The culvest in Beach 14, witich iy ncoaalhy 3
npen-bullam mrches, i3 passabie S Gsh, while the cubvert =@ Feach [7 is considerad o be o barrier. Alsg, 2 wids
locaoed at che break between raaches 3 and 4 was noeed as a polesnal barmier 10 Bsh passage duris g sunes.
Conzadermg the Lkahhosd his weir s hindering fish passage, either sewsmmilly or for speeific age classes, and is
Incated i the lower pormea, el the wetershed, this assessment element recsives o Punctisaing insppropriately roing
{if the panng were based ooly oo mvennocied calverts; s elemens wituld be rated as Smctioning apprepratsly ul-ai-
risk), Ferthermore 1w dlher cobvents were surveyed within the wapsrshed and both were decumesied & barmies o
fish pasdage - although 2 is unlikely s ocompy these siles with upstream hebizn being very lismted {se= Figure 1.1 =
Buck Creek Walershed Eoal Loceriong)

Thes calvere in Peach |7 is conmdered o barrier 10 fish passage due i o 2-fom jump haght, with Esemally no poed o
s ouibet {an e0sueg ok ledge exsis ai che culvent outdet preventing pool frmaiion ), md wmer velncitiss m the
culvert determized to excesd the suslalinable mammung speads of Fout

Fummary for the Silvee Lake Waterphed

Approcimately B1 miles ol stremm were sarveved within che chres waersheds aad wece dtributed i the Bllowing
manner; Siiver Creek (42 miles), Bridge Creek (15 miles), and Bock Cresk (29 milest, The foflowing is a shart
sunsmary of Fipenan. and grem channel coaditoms within Be anlsre Sailver Lake Watershisl Por reach kecatinns refier
o Flgures 2.3, 5.4, and 3.5 = Silver Creck, Bride Croek, and Buck Creek Walershed Fmch snd Moniinring
Locmicns

a) Large Woody Debris (LW

Of e 57 reaches seveyed, 45 are appropriae sises for LWD, while the remainm g |1 are pramanly meados sites
where LWD in gt éxpecial. Of the 44 reaches thai were determmal spproprniaie for LWD raimgs, 25 oe o orssed
srea whiers caloulated numbers were whal to delermene riinp, while the sther 23 poomred in 2 mas of mesdow od
fires mrens (or @ lodgrpale pame aress whers nuanemus preces were found jugt abewe bankisl] demensons} where
profesional uddmeni wis ased o determine | reaches haul appropriste bevels of LWD, Ot the 2§ reaches thn are
foreseed, 14 [ 557 of the reaches o €2% of the mikes sveved) are foctisaing appropriacedy, wiale the famainmg
11 [44%% ol e renches or 33% o the il soroeved) are fuiictioning sppropristely butat-risk. The meadow/forest
reaches, or those lodgepale pane arsss wliere namerous piecss were found just abéve hanltall dsmensions, were all

Chuprer 5, bk far Aquarc Sperier — Page B8

P e P e e P PTTR] meE R

=31 7 Mmoo M

F— [



Sulver Lake BN drmhieey

distermunied 10 be functioning appropratety, The majoncy of the Soeed rekhe are B strEun D, wit o fiss C
atiid E stresm rypes. The meadomw lires) renches were primarily E snd C stremm tyses,

As mamnoensl m the mdivdug sireun somimarpes many of the surveyest rsaches within the warershed dow throagh 4
mixpare of hogh meadow and Soremel drss thal Bavs o liired LWD resuicment, and‘or hove lndgepole pine = the
maim source of LWEL with sumermus pieces found st tbove hanldfill dimmsocns. Thes helps 10 sxpliin why LW
tatfibers wrihiz thess reachics are ilighthy helow desired levels. For thess reasons, LWD ratings wnihan these resches
WETE qu:llll."ﬂ..llﬂb:. since loslerion that led 0 desired aumbes of LW dsrame thal naeariy all arens along the
giream ard frseal. Fof=siona judgent, hasal primarily o LWD rasusment poiesnial and pature'serting of' the
simenm, wiis uged 1o delermine thee &l reachis have appropmisee bevels ol LWD. Mosn of the Gressd reasches wihm
e winershed B adojisne sambers of LW, m part, due to the low levels af harveitemg that bhes sccurmed near
siream channgls,

b Fanis

OF the 59 reaches survepsd, 6 (939 of the redche ar 95% of the midis survepsd] ore functioning appropriatety fr
poal nminhers, while the remainisg reaches are Menctining sppropriatety but-at-risk. AL af the sireis réaches
sirveyed wathm Silver Creek, West Fork Salver Cresk, North Fork Silver Creek, and Back Cresk are fincnoomg
spproprimely, Wil oly thrse reaches of Brides Creek functionimg appropristely hur-ae-rigk. Of the reaches
surveyed, 17 [£6% of the reaches or 79% ol the miles survinad] are fumctionizg appropriately in bns of the largs
poal companent, with fewer pools fand s e other 17 reackies, I3 [15% ol the neaches or 43% off the il sireeed)
of which received functonleg appropriatey but-as-cisk rmings =hile the ranaining ¥ reaches {15% of b4 reaches
or 18% af the miles sarveyed) receiving functioning inappropristely rotings. The percent al' stream miles, for each
mreun surveonl, i mes deired lege pool umbers inciode he Bllowmg: Sibver Creslc (7%, West Fork Sikver
Creek [19%), Nonh Fork Silver Creck (1%}, Cuver Coedk (174, Briddpe Crosk (5%, md Buck Cresk (52%)L

P.:-:dﬂ'qumutl-fd'llﬁllﬂ"-lﬁa]nmhﬁ:, fior the most part. bocause wiresm channels and mpamsn vegesbon are
highly sinilar to desired conditions throughout the watershed. In odbier woeds, the smajority of the stream reaches
survever] are fined with |ste-seral vegesarion shal coniribesie 10 mpropriale sircam Hpes and widh-lo-depeh racios,
quthl:mmbﬂtﬂmhipuulmnhﬂp The } reaches that were act dseninad 10 be functicoing
approprialely have Apearan vegetming and stream opes thill @re 808 & deired conditions,

The quality af pedls withif the lewer reaches of 'Wes Fork Sihver Cresle ond Buck Creel, the lower reach of Silver
Cresk, asd several reaches of Bridge Cresk is high with poal complexity ocooming through depth, structure, and
unidercur henks [T end E srese tpesh, Thas (s pevealed by the abundmes af large pools noled (0 many of e reschies,
Beaver dems are coassderml the primary repson G the high number of Lirge poods fnad in Reach & of Wess Fork
Silver Crogk, This sune type 0 Gipl ety oppears b be Eackng in some of the other sreams or stremn reacsed
withsn e weiershed. This may mimply be & fincties af the small size of many of the @reams andior the fcr tha in
poemions of thise FIFGIM, Apanad vegetaton and sremn channel condibons are pill oo the path of recovery fowands
their desirad nmnﬁﬁthtmﬂ.annd:bdu.; & lintle widis than e potental. Wit |nte-serad riparims
vigEnice promoung continued recovery, lsgrevad chmmnd miegmny mad ke widih-te-depth raties should resh -
gondnicos thal promoele divp and compdey poces, (A primary factor =fleennzg the npumber of large pools in Silver
Creak i ey associmed witl the St ket its chaneel morphiclogy has had io sdjur o e regulated Boes out of

Riservoir, resaliing i channels thai are firky wide and shallow, Thes, withs many of these fesches, the
giiinber of deep ponls may remeann low wnil ausmbers of LWD and hesver (il incremse within the neem. One
addivionad nole ff the Smaller firesms withis the weiershad, 18 tiak deep pools may be uncninmos i the sbeence of
Bemcer tlaing — Feach & of West Fark Sibver Cresk servis 53 a0 example ol how Beaver dems can inuesce the number
o0 large pools inosmall sirmma.

¢) Spawadng Gravel Fines

0f the 17 snes mewsured for spaening grovel fre. 1 (23] are Nenctiening appropristely, 1 {2795) are lenetloming
appropriatdly but-az-risk, wiile T were found 10 Be functioming inapprapriately.

O of the main fesstns for the relarvely hagh reponsd sefimest values fnmd throughoin the rssessment ores com b
anmbuied o the maneally high soson raves associmed with the smly and gromorpbology of the sren.  Reulls of
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sadimens sampling #ithia the three waiersheds wers quits sular, wih the excepnon of Sitver Cresi whech bag had
5o il 1o e repdated Aows cut of Thompsos Beserwniz.  Slonitoring remiss from the upper poriicos of Wesi Fork
Silwer Cresk, Sndge Creek, and Buck Creck drainages, where impact ftom moding and harvesting are minimal

Y mmmiapy Adountun Semi-Frimitive Non-Momorrsd Feacreation Arem), show gugrage of abaut 1% (based on
#4199 nunbeny) Gne jefiment. Below chis area wiere the wolrsheds have been inHoenced by logging med
asspczabil Fnading, substrale fines were fund o S bre T6% (hassd ea 199571994 numbhers), higher the
recaimimended loveis. These Righer sediment dabsss are likely a function of the cumulstive efict Fom sedimeiation
asspciabed wilh roads and incresse] tranage oetwork Bironghou the waleshed The hagh walus reported in Rench T
at Morth Fork Silver Creek, the highest within the waershals, were saexpected & rond cnssmgs and bank inssataliny
are munimal opaream Fom ilie sampling locolicn. Thas is most likely onribeeal i the depositonal nanre of lhe
snmplmg sie — 15 15 [kady chag the sseple was mken witkin the deposmional infueace zose o o larpe mod
Ellcroshing

The connectsd hervee beaver fams md the lower levels of soliment messred bedorw the mrsh in West Fork Silver
Creck, iadicates tha tinportance of malpininis g heaver Botwing oed hewver populmtions within the streum Svstens of the
wilershal  Beaver dums ans impartant for rapping safimes and providing cool waer reflagin for fish. The decrease
in beaver dauns throughout e watersiiod Bas likely resiied in an gven disisbution of ssdimend trughi 0 srsun
with higher boves of nes in spawning subsirmes than existed lisioncally, Under referance condiznions, ssdiment
wiulid b trigapsd behind beaver dams md cleme spawing nubsirmle wald be found below thiese bewr dains.

& pobe of mberes] rom e sedinmi sempling that hos oceormed wiathin West Focls Salver Creek is the owerall sveage
decrease in values [LIMG) betwess 200] {wwerage of 26%) and |99 (mmage of 16%). This diference (s Likey
attrsbe et 20 the Qushing of fine sedimenes our of the pymem associated wick the food of 1597, cae of the lorgsston
iz,

d} Stream Temperature,

All of the 59 reaches seveyed wers evalisated S stream icnperature. OF these ceackes, 17 {56% of the reaches of
fil% ol e mils morveyal) are fenerloning appropriately, 21 (26% of the reaches or 31% af the miles surveyed) are
functioning appropritely bat-at-risk, while the remusing * (3% of te resches or 8% of the miles sarveyed) are
fenctaning inapprepriaty.

For nearly all of the srean reackes surveyd thal are funciioni=g sppenpricely, wile eSperalures may b oer their
pocential mmmmmﬁdmwmmm&d siaie. Severnl of the streun reaches
that ae fubcbioning appropnisely bni-at-risk or fonctieding issppropristely, oooor m or downesream of, low gradie
meadow reaches {Sdver Creek receives warm winer ousilow Som Thompson Reserver). 1o these reachss, the
relmmively open inesdie and it mendow seiving provides Surly bow shade levels thot ssche o higher firmm
temperaguress. In addition, large willows ate lncikeng along s of thess mendow reaches — labe §eascn Erazing s
prohatdy a major coniribulor io the dack of willow i teese mesdow envireemenis - and a pember of these reaches
have widsh-0-deph reocs thae ae stighily Bigher than Sestred, which incrmses tee water surface arey expessd 10
gilar radiation.

Cheerall, sheSng velue for ¥7% of the reaches md streais miles urveps] witkin tee Salver Creek Wetmibal wire
feand o be within (he range of values fr sianlar sites (zame width md riparian cmsemity goup) thin &2 B o pear
Mrputmhﬂmﬂimiﬂmmlhzsmﬁnwnmmiduiminhmqjmnﬂmﬂﬂ}r@:ﬁp‘qﬁrﬁm
TADL — unpublished). These shading bevefs sre a fmetion af Aparios vegeation and sireasm channels baag ner
their desired siste — B of the miles serveved were fund o be fincricnisg sppropriately. For this rewon, sreumn
IEmperatre gy alsn b ngar their posencial wiih caly sligis i=provesenis sxpegrad (0 ripanias (willow communsties
goin firaenure in the older sge chigaes) and simeam chansid conditias (chomnels =ay nomow shighthyl, Ad descussad in
previcus watershed eviluations, several of tse fow-gradient reaches wizhin tee wilasels ke hesn afecial by o
least oae (acimr indlusncmg sirein lemperatuns — siream channels tha sre dighily wider cham desirad. liss of riparism
arid wipland shade, kwor strewn dowey crused by ihresss] evapmresspireen. ao. 'With contisued imprvenenr = ©
rpaan mid Siresm channgs sondinons, shading and & marrouwmng of sream chansels conlil resulr in shghtly lower
srn tanperanmret. However, even though it is assused that Aream cemperatures were historacally ke dian they
are wnday, 1t is Bighly questionohle a5 10 whaher or nor cwrens siote simdards ¢an be achieved i all sremms, Alsa,
mezepmy Sor Belver within See wmasheds woald doedy have beneficeal eifscts 10 sk habilal. Beave dams and
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ehesr assocrabed pomds woeld pet o more water, which could suginent lzes seasop foers, and prestds desp-wnner
habitar mod cool-waber refugin iess

) Fish Pazsage (Colveri)

Cly ane of the srenms surveyed — Silver Creek = is fanctioning appropristely o fish passage {although the
wabershed as 2 whole i8 rated fenctiening inapprepriately]. The other five soreams surveyed are Tanctisalng
l=spproprivtely, bacise calvers i the lower rrachis of the siream are detennised 1o be harriers m flah passage.

Of the 33 culverts surveved withis the ssenment area, 19 ar B34 were bund s be harrers, ar partial barmers to fsh
pagsage [n miost casss, culverts are Sarries dus 10 e Seepa slopes al which the sdverts wers insmadlal, which,
based o the sizeand kengrh of (ke calveris, comiribanes 50 fow velocitiesin the pipe thai are Bigher than suscsnahis
for fish, Also, = sevemal coses, culverts were elso fhund 1o have vemicsl jumps (eater gerface in ozivert outler) of |

[ i grenfer.
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St Lke Warershed Anajggg

Chapter &
Viability of Native Aquatic Species (Redband Trout)

Key Question #4: How are the previously mentioned watershed conditions
inflnencing native frous viekilicy?

As statel i Chapter 2, this chapter of the document serves 8 4 susimary of the previcus elemenis, o quescions, and
Ui cutsulative effects co the wotirshed's ahilicy oo serve &5 3 reserve for astive rout. A brief descripsos of fih
papulanions and distribulicn within the soerssal 2 providel m oot coadiliens seeton belo.

Current Conditions

Fith Popelarions and Disriburivs — The three s streems withis the gsesmet avea, & wall 48 thesr major
tributaries, contain eodhand trout [ Onearpachng skl md ineede:ad Brook ot { Sl ve g franmalish, md e

* the sirezms responzEhle R supporting the pative Form Rock Besn reftand rout = one of six inland hasin populaicns
making wp ihe larger Greal Basin redhand o populatios, The Grem Buiin radbend trout wene recenily petition s
For liszing under the Endengered Speciis Act, but m March of 2000, the Fish and Wildlife Sesvice frund thar the
kising wis not warrmnled = thai ome, ‘Withis the assesment st redhend o inhabil the endire legh of &)
surveyved stremng bul are primariky found (o the mid-to-lower, or wanger, rmches. [ mamy of the sppericoaler
reachis and mibutanes, brock mout become ihe domEnmi speciss, nearly replacing ratband o (o some of e upper
hestwmer sress. Specific invensones and sream survns cosducted by the Oregon Deparimens of Fish s Wikdlif
in 1989 (Dambarker 1999 determined redhand orows dessices i the Fort Rock Besiz io be 0171 Sshim’, Deshacke
e Jomis {in pressf Bave salyeed numnerouy redband oous densifiey within the Grest Baso over the past 30 yers
cndbling iSem 10 moke gealasive Fanges (kow, ooderate, md bigh) Sor populmicn dessines. From this infemation,
they heve conchuded that o low-densicy popubacion of redhand biss 168 than 0,059 fshim’, o moderste-density has (.06
10 0.1% fsh/m’, and a high-desiity population has more tham 0.2 fish/m®. Based om this snalysis, the For Rock Basin
redhand rout populaton abendance entmates are considered moderate 3 compared 1o oter SN B e Grea

Buasm of Cregon.

Introduced species (hrack troer) seem 10 be an mAuencing factor oo the dinrbuticn and sbndance af nattve redhend
trout within the heen, Literomure shows st when et e 1ife heflony differenc e berarsen, inoroduced and nacive
species, tho inwroduced species <an often dsplace the native species, specially whm combined with hahito
degradatice sed higher reproductive potential (Leary ee . 1991Y. This seems 1o be ocommng witkin the sssessme
Erex m= it appeard thal brook Eoot bee b sbie Lo cul-campete redband oout for fhod and Babiing B many of the
enulerupper reaches s headwater mress, forcing redband 200 the lowerwirmer stream reaches.

Desired Conditions

Fopulatios viahility addresesy the coatinued exdstemes ol well-Baributed popalitions of subpsgulations s spacifie
time periods (Mareod sed Murphy 19946). High ponetie vonisbadity will help ensure the viabibivy of populmions. Meli
( 1556) stafes that geifind veriahilsny of a populmicn determines ies thmess or shility 1 respond and adapt &2
environmental changes, md liw genetic variahilsty may revult in decressed sdaptabadity. Thas varisbility, MeTe
comtinues, can be mamtnined by managiog for a hierarchy olhabitat fpes across a geographical area and uses aresam
order a5 an examiple e ratificanos. Salmonids wickin At onde Sireims =ay conlain seble penetie dfmmce
Eroen fish o the second and thind order sireuns of the watershed. Movement pamerns of redhand troul witin the
Bagin are oot well hlﬂ'-'-'ﬂ.mrwmhpnhuﬂ}'ﬁmlddntmtthum:ufmmﬂdmﬂn'ﬂhnﬁm
These barriers inchide culverts, dums, waterfalls, aad Inw wiier leveds 1o Poalina Slarsh oo most yesss. Appling s
congepd w the Sibver Lake Cominunsty Warershed, mative redband most scomning the uppe risches of e West Fork
Stiver Cresk subroctl ersiend may possiss smiile pometic diffifencs fom ralbed in the upper ranches of Gover Crek
£ is empartant W0 Mannge & o dverary of Righ-qualiny hamu opes Al ndectivity betwesn winershals % mpmmin
penatis diversicy (fefll [5%a)

Medi's convepl fitd within the coniext of meapopulatios theory. Mass e al. (1997 defines 2 metspopuleron 84 &
guup of jubpopulancad, spatinlly dissing bur cosnectad y ar lenst aceasimal dispersal Becuwe the redhosd within
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e wmersiaad are part af e Larger Fam Rock Basin populitions, they are considesad 3 pan of this mempopelaiin
Applying the melspepulaion conoept to the Salver Lake Commesminy Waersiel each of the thres wilershiala maxy
host & separse subpopulation,

A neerve (2 an grea of Bigh <pealiny halelal that can sustain & wable subpepulmion. s this dectinent. reserves o the
cuntext af' 8 ubwatesded will be emsiied,  Several principals should be considerat when evaluming m indivichial
gaserve or netwiek 0f eeierves. First, reserves shousd be wedl distributed acrnss the landscape, the iden heing thar
widely distribured subpopulanons will not experiencs o caimstrophs ar SlvVerse dopart soross TS enlte ronge. Some
sebpepalalioos #ill scape the impact, evmnmlly recoloize the aferied arei anid suslain Be populBion 03 a whale
Spoond, Large reservess are betier than §inall anes, becasse there 13 a greater opporminiey fo Babslem diversiny and larger
pupulminn s Ad 8 sesull, genenc vaniabiliny sdihan (e sbpupulitea =il e cpomizel, promocng meresssd
adapabilely 10 exvronmenial chimpe. Tairdly, reserees thar are clnse ingathes are better thon these e fpart. A shon
trovel disgpRce berwemn NeServes prnmotes dispasion md gewetsc imlerchongs. I mough inferchaspe oocury Bewien
reserves, fish ore fmchonally unsal i a larger population hat can Bt owoid evinoion. In otk wands,
conmecinaly Wi Feeris | requened,  Finadly, the shove three principles can be acxievad by managneg w the
landsiape bevel, mamagmg fir wnjershiol conditinns which are within the narad range of variahilimy [Moss et al.
1380,

Deesirad native rout viahility:

Fanctioning Appropriately - Uplmds are prodocing Byvdrolegical coodmions (weter snd sediment computs) thae
comiritane to property imctioning mparian sress a0 sredis channels. In-chasel habiiat is of high qualicy

i Famctinnal]) and is connectad Borcughont the watershad allowing the sxprestinn af all e saps, Populaticn dmsty is
modermie-to-lidgh i compared to statewide avernges. Hahitat condirions sre shie ro recover from one shert-tsrm
disurbases (1.e flood or small scale wililfire) within coe ar fwo pmersions (3-5 yers). This & e devired (tregeti
condilica,

Functiosing Appropristely bet-st-Risk - Uplasds are producing hydrodogical conditions (water mnd sediment
ouitpucs) that are adversely afferving — or have the poletial for sdvessely effecting - the foctioning of rparion of e
e stream chsnsdls, comrbuliag o reduced Babizes quality and commectiviny over 4 parion of the

guirwapershed warershed which leads i o raduced, of miderale-density, population of native radhend troul, 2=
cumpared o stabswide momages. Alered habitat condizions will oo pecover 10 pre-listorbance condilens within e
or mwo pemerationd (3-5 ywral

Fanctioniog lesppropristely - Uplands are producing hplrolagical condioons (water and safmest uipsss) that are
adversely affecting the finchioming of ripsriss whéis wd sreun channely, foulisg in low gqualaty habilal and
oomnectivity aver much of e sutwatershaf watershed mummymwwgrmu o,
compared 1 simewide wernpes.  Habitst conditions are nol expaciad to improve 1 pre-dEsurbance conditions witdsin
i 1o fhur gesermions | 2=10 years)

For this sssessment, nairve ol viphlicy i uied & a0 indiesor e watershed health, being Enked ia upland, riperian.
ini chamnezl conditions. 1§ watershed condilons sre conducive o long-1Em native tout vishility, then the defired
watershed attrehates shiould ooour scrogs the landscaps, Those sembuies inclode pood weber quadity, kigh frage
production, and good fsh md wildlifs habits

LUzder current conilitions decribal in this document, #ll of the streams and warersheds sre Mincrioning approgracey
bruni- gt -l o thee bonog-erm viadality of aetive trom populaisms. Thus, the etire Siheer Creek Warershied slsn
riceves o fusctionieg sppropristedy but-af-ridk racing for secive gout vskilin. Recognizing the connection
berwesn mplosds, rifafin &, siresm channels, and haboiad Gor native oo, the [llowing revsons aegpport this
fabing

Densee (Dees] SAES ITE o0& [DEee oontributmy i the wreshali fmctioning appropnacey bn-m-nsk. A ponion of
the wapershed's forest sands bave forly denae undersiories reuiing Bom nearby D00 venrs of Sre excingion, Prior u
the early [H00s, e nottrad fire retun erval maincised relsively opes fores) stands with bitle uedmsbocy Beels 0
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carry & firs fmm che ground &0 the canopy layers. Omce incensve umber kirvest egan m the 13905 old growth res
withis trese flands were usaally remaval irmugh cheocuiting or selamive harvss, converting glowser growmg riands
iy Faster grovwing wood producing sites, This lofl the latdscape i 2 mairix of dense and exrlv—o-sud-ieral itands,
fenving the dmss 0P at high nak of cusoropdic dee which could resulr in asdal jadiment and sl dow
regiines @ wapershed streams, [ fands remain in cherr currest condion, e qussiicn is not “Will these denie firests
b bur “Waen and Bow hat wnll they burm ™

In oddicinn, fire exciusion has permime] conifies to expand inio meadows anid oher rperian aress promoitng
enmpenizon with ripanian plants (ssdge, nash, willows, sspen, cottnwood, i alder| pecetsary ta maindsn hank
stakrility anil proper sireaen Typés. [n addizion, junipers are siowly opanding insy the drier, devper-soil pime sites in
thi porvern portos of te warershod  This consineed expaasion coild Bl o more arets @ junipe soodlands,
replacing cther native vegiaion oypes. leasving e scils prone tn ermsion, md prohably redecing lane pumener sireus
.

High road densities arv 3 major ressnn why the wotershedi's) is Smcnoning ppriprmately bui-m-risk for saove oo
wiahifity, Mot ol 14 roads within the wmeralied wete construcied to provids sooeds for Facrelion & e viol imber
rescarces withis the ares, with inany that paralle] anibior cross, Areun channels. Additonsily, the efec of
inanagement scoivites oo $oil resnurces his been firly extensive throughoes the waterihed, & result of past tiober
harvest actrvilies. The reulting roed serserk and derumeisl soil compuction bave likely modifled the kming,
iagninide, mmd Fequency of peak fows, Sows that can preveni naneral healing of msiable banks, o well o
influencing the amount of sedment reaching siream channels, sediment thay can Sl spawning gravels and peals,

Both vegemesinnbank siahilizy and Resgen siream rvpss support fvorsbie canditicns for axtive trout viskiivy
shrugheus the waieshad. Sunvey results documemeed that about %% of e niparan vepeiation anil assoczated hank
mntulicy 18 fmchiosing appropristely durgughiul e wilershed, suggesing ihat mon currenl Manogemems pracice
promede Lite-5eral vegamion raquired for high bk sability. Funber, e prafomizance of lar2-seral rigarian
wegetation i the wmershed appears strongiy correlated m che abandance {sbowt 89%5) of Rosgen streas fypes thar are
funceioning appropriately. Aj predously mentioned in this chapter, Rosgen B #tfeam rpes are sbundsed scross the
wasershesl and are ischierad by alder, willow, sedge, and eonifrs. The shundence 0f E and © niream nvpes thronghom
the watershed is dtrectly vied 10 sedge, rush, snd 10 o lesser degree, willow, [2 = few locations withen the watarshed,
juch s mmall localized sections nf the kewer reaches of Bridge, Buck and Sifver Crevks, the cursmlative effiacts of past
lond mansgeimiE] pivitie — mainky the effecis of rads aloag with contnoed livessck graing - may be negmively
influimican g che ahilicy of the mretin chazmel to revegeiaie md firm sable baks.

The predomusance of ste-deral ripanan vegaabos sni appropeiabeé sirenm repes has (e 1o high peol sumbers
throughaoit the waershed sireuss. Pool Sequencics reflen near-natural pussbers, for the most part, hecause stiream
chnninels and nparian vegetmion are highly smilsr o desired condizions throughout the watershed. En other wrds,
the megority af e st reaches survesod are lined with [me-seral vegeiscion th contribelo 4 aproprisce sircis
type ol width-io-depih ralsos, famors shin comirbuge 1o deired pool sumbers. The qualicy of ponls within e larger
srenms (Filver, Bridge, and Buck Creek) is high, with pool compleiry oisaring throegh depth, siructors, ad
underus baskes (T and B stream opes], ‘Withiz the E and hesihthy C stream oypes, pools are comples — relalively deop
wilh ondenzul basks, Howens. in the C sress rvpes tha Lick selge and wallow, and have higher widih-m-<depih
raiog, pocls e lacking enderour banks that provide fish cover, [3 the B mream types throughoe the watershed,
L'WD Levels play an mmportend role in eshancing pool complexity, inoressing the abilny of wasershiad sreuns m
capiure and sore sedlisent, epecially in the event of a catasrophic fee, which can place spamning batet e rigk of
salimenunoa.

This sume fype- ol oxEplesity appears m be [ackang @ many of e alhe streams or presn reachiss wihis the
walershind.  This sy fusply be o funciion of (he snall sz o many al the strenmy within the wacershed andior the
fact thal in ponions of thess sresems, riparion vegetaios wed nrean chansed conditions are =il an e path of
recovery towands their desired nime, with the sream channels bang o binke wider this their potential, Wit lxe-seral
TIRAMTIN VEYSRECION fromating coniimy=l recivey, nproved caenas ety and looer swdth readopth saiied shiould
fesull — ondimons thal prosncs¢ deep and camplex pools Coe addincnal niove, fir the smaller streans withan the
warershasl, 13 thai deep poals may be uncammeon in the shéende ol biaver dems = Repch & of Wiest Fork Salver Creec
seves ad an exunpde Al ko beaver doms can (alwence the nember of Large poolt in w=all preams.
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An addsticoal reases fr placing notive troun viakiliy in the Rnctoning approprisels Ina-u-risk caiegory are (e
bugher sireus temperatures found in the mid e lower pormoas of Silver, West Fork Siver, Bridgs and Buck Cresks,
These temperauns can be sresdul 0 nabve Sth, semively afeciog growilh and developmest. Areis whire Rese
EHNpeTatur % Coour are witkin, or dowmasreun of low gradiml mesdow or foresy mewdee reches, shich ko firky
low shade levels (an ascribe 5o higher mren rengeranire. Withis some of thase mesdow reachss, the abundance of
large willows that coald provide shade is lackmg, with hismoric Ime seasos grazing beng the likely contribuior, Alss,
& =mumnber of isee renclie hove widih-to-depth rasins tha are shehidy bigher e deired. shach incteie the wme
surface aren exposed 0 salar raSaton. Aldough these conditions exise. shods vihyss were fhund o Be gimalar 1o thar
potenzial (hosed oo dain from the Sprages Fiver Waiershed] m 97 of the reaches

Finally, culvert bamers exigt throughoat the watershed. disnipuing conneciivine and inkibinng free movernes of
farive oot within ssd amongst sresend within ench af'the woiessals, movem necesmary [or spaeTng, BCceE W
cood waber refuges, i ismmigration S lrwer quality kabiza inba higher quasiny habaa

fn conclusiom, oparian vegsnuonank sability, Rosgen stream types, med pool auinbers have good sverall raimgs.
The remuning dleinmis, howeeer, neal improvenme: hagh canepy closure in fhremad sites, expansos of jimiper,
mndizabe Foid densmes, mideate siream tsnperatures. modernle 10 high spewning gravel fines, and colvert barriers
Curremtly, the less thom desived conditinons of these remnainmg elements inhibn (e Sidver Lake Warershad from
funcnoring approprimtely 35 a nmive thost reierve ond as o reult, the woesrshed {5 Funcifsning spproprlsiely bui-as-
risk

Ay stated m e curent conditions, fish nurved conducted by the Dregon et of Fish and Wildifs in 159949
determined roefand ot densties n de Forr Rock Baemn o be 0,171 &5 . When comparing s bo devined
coaditoas, the Fore Bock Basis redband troet population sbhamdance sstimanes are consderad moderals & compared
1 aUiver seams = the Grest Basin of Oregon. This coincides with the funciioning spproprimey Bur-ar-risk raisg
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Chapter 7
Recommendations

Chapter 7 provides recoemmendations based o the saahysss prescatad o &e previoos § chapeers. This chapier e
ides1ifles momitoring activities thab are needed in ssocimion with these reommmdations. Deen gaps ae= also
dorumental  Esbsminmanogs ire designed (o identify resoration and massgement acividie that e responsve o
zeeds wdennified i thas emiershed psseismem). Specifically, resinrarion md managemen: scisons which address
daifirences hefwesn current and refbresge conilitions, where there i 2 nesd 1o provide negiemion. AR E o
profsciion af ecosystes components in arder wo uslain the beahth and productivity of nonnl ressases. ANy IClcos
or propeces nn dederal bands, which utifize the inlrnaies preiented in dis waleshed sssessment, will be analyzed on
a site-specifc basid by an imterdisciplimary teun snd will isclude hod pobls: invalvetent and discloqure of decviszos o
pressribiad @ the Banossl Exvircnmenl Palicy Act (NEPAL

The overnll gui_n]'lh-u;bl:‘munﬂm 15 to guide the gememal type, location, and segoence of approprime
restarstion getivins withim these witersbils based on the renilts of this ssresment. The ohjeciives of these

* recnnusendarioes ae o

1. Reduce sodl ecsico and improve waie gaaliny imd sl prodectivin:

1  Increee the overdl] vigor of forest sends

. Creste vegeiniive parersd i more closely resemble the range of vegsistve parems that would oooer hassd
on e inberent disiurheace repime

Cresi= vegeative condstinong that enhance the muy uses thae sceur,

[mprove Fpain ecodyslems. '

Lmprene hydmologic function ssd chans s conditions,

blmintain andior improve rmemrial and aquatke speshs and ther hebitsis,

Provide fx bumsn seets. ,.

B g g e

The fxllowing recnmmendanions are prouped inwe fur prisery categomes. The catagorrss are upilasds, mpanan
vegeiaison and siream choemels, habitai for aquaiic species, and sgeinc specses visbilsty, bn addition, the Silver Lake
Watsrshed Coumecil i sdenitfied mnid prioritized projects mil sey e presesied o the end ol s chaprer,

Lolands

Key Question 21 Is the upland portion of the watershed producing hyvdrologic
condifions {water and sediment ouiputs) that contribute to properly finctioning
riparian areas and stréam channels ?

A) Upland plant communities and their effect on the amount of water and
sediment reaching riparian areas

To redoce e risk of cotemmophic Gre mnd associmed soil erceion, sedimeiation, ad incressed Sows, fires
underilofmis should be hmsel v move tem cloger in HRV, specially in the poadeosa pine ood mdxnl conifer st
(refir wo Fipure 3.1, 3.2, and 3.3 for Incations of thess aresx), This will promore cosditess fbr ow Emsine fres o
re-ogsur, ether namrally or eoatrodlad, throughont tbese watersheds and reduce the pocencisd tor spidemic insecr s
disense oofbreaks, Concentrating effors arcand ald growah and old grosah cere, a8 weil as commectnyity corridars,
will help ta provide 2 fithure recosmection of these stands intn o fnctionsd oid serad e PveeEn — exlevinaton of
imaps of fae currant ald growd shies thal e West Fork Silver Creck sulwatershad and the adjncest Bradge Creek
wetershal contam noe of the larg=ss remainizg hlocks ofold growtd e on the Silvir Lake Banger Dratrict and e
e Tiasial Mabional Foresl

[n tve dry mendows, avpen sindy, and ocher non-forested aress. conilirs, ctuding jmiper, thai became etabizshed
after ibe advent of Sre mppressicn should alss be considersd ihr thiasing. Aspean nasds will conlnue in declise
#cross thisse watorshils wilh the absenczof Gre. Thus, the mse of prescvbed fire, a5 well a5 Gunring of comiders, s
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recomenendel i renore these mes (when thinning cosifers wishin thiss s, fall the ores in an ey that provides
il hagwher o livewock grasing within fe sspem stand which enhosces the Jiketihood [br sprout repraduction 12
TEpEnETEE].

in junsper woodlands and oiber arese whise junipers have emcroached, Ganniag mey be raquired to promote the
growtd of assive gradied, Roebd, and shrubs, In dvese sress, rees should be sebecoively cur (and it o preferad o scaner
the lcmbs) el lefl o he gronitd 10 prevens ernsion and provide a benee Svomnmen for the growsh of ground
vegeption. [Fhis juniper encroachineni & oot consled thess trees will sveniyally dominare 3 muck larger parmion of
the zmadyms are lealisg 1 sven more adverse eficts oo water quality ood quannry, Where pesaible, skid Fuls and
le=dings should Fe eyminscal ifcughout the wmershal w0 alleviars past il ipacs, hepnnimg with tee ares
where undersiory treaments will cour,

1t ia also recominended 10 mhosce ind manage wmershal condivions fal sainess » degirphle bydmlogic regime
fanowinel hydrograpil. For example, desred conditions for eplands sioe tl cpeings (sarbv-seral conidticn) can
acopunl for approximesely 3-200% of due firet lmds withn 2 watershed, haset an. resemreh which B shown
detectable changss in srem Dow whes 20-30%, of 4 wiltershal i3 in 0 adeser eadition { Troendle 1983), This leaves
uppraximately 53-30%% of the foremnl #ands i & lme-seral condtion (manme agd o) and rougily 35-50% beng in a
mid-geral condiiion {poung ond med-agel), shich carrespunds with managemest recommesdsion i Monhem
Gtz an milicater wilkllife spectes within the wolearshesd |Reymodds et al. 1990). Renclds-e al, {1991] alsa naes
that this aress in openings'enrhegeral coadition (5-201% of the wmiershed) shoold be | than 4 a09es in =1e. Agaia,
these recommendaticed correspond with those fhr maiaraiadn g o desirabie hydologicsl regime. 'Whn the olpective &
0 raduce the highes dows endd spraddl runofl over a longer persod of tome delaying snowmell i desirable 85 if may
hefp alfser the modifistderymchronized fow regime (earlier 2nd bigher peak fows) resilting Boin rosds and
demrumenial soil compaction (see part B of Checstion 1) Small opemings (2-3 es heighty across} oo low esergy slopes
end fo deposl mow 1o conomirations where melt (2 Selaved (Sameriund anid Aderes 1993

B) Roads (Density, Location, and Drainage Network)

To redece the adverss effects of mads 2o aquatic reources, road mibes should be progressively decreased theough
decommissicnimg [obieabion or permesent clogire), 1n the Salver Lake Watershad reaching the desired road densicy
af 17 mi‘mi* and & flncticaing spproprimely rating will requine depcenmissioning appreximately 316 mides of rond.
Winhis the three watersheds, meenng these same deiived conditions wruld = dscommissicning roughly 254, 45,
acd B miles of road m the Silver Crreek, Bridge Creek, and Buck Creek wikirihals, respecively.

Drurmy the summer of 200, &= invensory of meds withis the analysis s wes complecad o derermine which roads
wire Hecedinry [if fodrmioe . scoms, and & sustainable fow of goods sad services. 25 well as tn idenizfy thase
aanoglal of sabaancard roeds fir deccmedgsioning, From dis informasioa, fuitietus rosds {approximately T4
miles) were identified as unpesded or cauing envirsomental damage. These are shin in Figures 1.4, 1.5, and 1.5 58
“Bnads Recommended for Daommissioning” o the Siver, Bridpe. and Buck Cresk Wetersheds, respectively. The
Tollowing weble, Table 7.1 — Bosd Densiry, Locacion and Drainage Mework in the Sihver Lake Watershad, shows &
comparison of currens road deskiry, lociien, and Erainage network mibrmation with the saime paramears i oo
recommendatons were implemenoed,

Empkasiy for decomeissicnang shiuld be placed mm dsose rosds withim MK fe=t of sreams or wiich heve Bumerois
stream oossmgy. The remsining mads, prisarily thode roads within 600 Feet of sireams, ol be properly drumed
L pecuce the hidnidopial coanection to siream channels, resshing in less wiler mmd saliment fowing down roads
and har Enches. This promols befter infilration of water o fres soils 0 be siowly rdemal o sreun chansefa,
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Tapie 7.1 - Agad Censity. Location and Drainaga Metwark in tha Siver Leka Watarshed

Eond Enal Mile | - Enad Density | [Direse In
| Lmpoct. | within 160§ (myeith | Dranage
| Index | floer of < - withon BOHE S | - Netmrk
rsream™| - (RIN = |- Soeses® - | of Stremme= - | (%)
— e Tl Pt ComhidimE s e .,—.15.'.." ==
Sidver Creek 3.1 551 T4 ¢ 102 0.4%ws | T4 1.1 | 173
Brdge Creek 14 L2 410,77 ik 104 12 T
Buck Creex | L8 5 510/ 0.7 0.1 6% ) 7
Sl Laks 13 || 375080 0 kfma (A 19 LLd
Wmenshed |
7 = Im jed = P
Silver Cresk 1 i 256/ 0,93 i Ik 43w £33 1.8 [ 112
Bridge Crech L3 51 HinEl | an 154 13 | H
Bl Croek 1.7 b 45/ 0.3R | a7 124 1.8 %)
Silver Lake 14 LEH 142 7 ie2 .5 wa @7 16 w3
Wareratied

* inclodes permisial, Elerminim! ad ephemerad channels
* perennial and Eerminen aresm oaly
wa = weighted average of t2e subsatershed;

Riparian Vegetation and Stream Channels
Key Question 82 [s vegetation in riparian areas contributing to the aporopriaie
seream channel rypes and hydrologic regime?

In all reaches where cotifer ecroschment & comemen, mechasically this mereacheng mnifers and/oc allow
prescribed fire o cresp inio riparis sress. This will reduce conifer densities and maisiain growtd of dparies prases,
shrubs, and trees. Implement grazing manageming thal promote the growih of willow and impreve widii-m-Septh
ratios along C and E streun fypes. Contmue defsmed miation grazing srabegie, or other tvps of grazing semisgie
that maintasn or promate |me-seral reparian plant comesmmies: and chesr associanad high Fank stahibiry, Alsa, the
implementmion of PNFISH = Agmitic Conseryation Strabegy — puilelines will direci management aciivizies 50 they
wtll not ndversely affict fiparim vegetanon,

Alomg Rewch 3 of West Fork Silver Croek, reaches 1-5 of Bridps Creek, md reaches 1 and 5-17 of Buack Creek,
grazing managemeni should be adjused m promote sdditienal growth of salge snd willow, Fanhemors it may be
secesary (o develnp weter sources memy from ivese sream recles, mod of which heve bees derermined m he
functioning approprisely et-al-rsk, or implement other prazng sracegy chasges in onder 1o improve livesiock
digtriburion and resricy des amouat of radliag esd hank wampling sbong mpanan arem, Specifically, Aaish
constructing the new pasrare fence trom Thinem MEle Spring bo Buck Creek, and west of Buck Creek 1o the Buck
CreekLiltle Asteiope dnvision femce. This will compleie the fecing for the lower portinn of the Coshre pasure and
will creme poslve divissosd betwesmn the Buck Cresk ond Coshaw pesurss aad (he sew Bridge pastire, This should
greacly snhmce livemnck mmmagetnm withmn this ares mu prevent livesiock fom re-grozisg the lower pomions of
Buck and Brdge Creek, Along meadow reaches, conifiers thal have beome established after fire sclusicn should be
exlendively thimhal

Um 2 limuzed basis, place sedge mess or reor wads (or alfser siruciures diecgad m relieve m7es on mr=am heaks) a1
dicribed by Rosgen (159¢6) in 2reas of high hank mnabilicy along fully Seveloped meander benids [geomer+h, This
il LG prundnily o those reaches tound o be fimctioning approproety bu-gi-rak - Rimch 5 al Wt Forc Sidver
Creelr, renches |-3 of Brdpe Crecle, and reaches 1 5, s 11 of Bek Creet. Smaller areag of bank imsiabslivy should
al3a he monibored and considered for renment, such & choss e in Rench 3 ol 'Wisst Fark Selver Cireele, Resch & alf
Bridgs Creek, and reaches 7-11 of Buck Creek. Alsn, et 2] hesdcuis witm e walershad, soch as the one g

Chuprer 7, Ratomsendaiions — Pops 77




Aivae Lade IFanevhed -||u.:-. 3t}

Coshaw Cresk (2 iy of Brdge Craek], to prevest a lmeering of the water mble, boss of rpanian vegstation, and
meraachment af soniliss

|zpilemens recomnmesdations i the upland and riparion vegelation secticos desoribed i tha docemenr. Emphadis
szl be placad oo inplamEning gz g pracices e promote te growth of selge. rash, and willow - planis
required for high hank astadiry s e width-to-lepth ranos i dow gradsent sysiems, I strochares ane ulslized alnng
the eroding meanders, they should only be placed when meander geometry (lsteral erosion) is Milly developed or whes
ther |5 4 nsk of losing sinunsivy. These actioes will aid in maintainesg or prodicing the desired freus e,

r Aijm

Key Question #3; Are siream channels providing adeqguare fish habitas?
a) Large Wosdy Dabris (LWDL

Iz the short-lerm, sdd WD @ those nesches of the wanershed wiiere sambers ire below the funchioning soproprimely
catigery. Emphasis should be placed oa the following scream resches: regches 545 of Stiver Creek, resches 1 and 7 of
Wi Fork Silver Creek, reaches 7.8 of Bridge Crock, and reaches 13 s 14 of Bock Cresk, Adiiianal large wood in
the channel will enhafice sndithon? retestion, sspecinlly in the event of & catasirophic fire, ad belp imgEove wais
rpaalaty s aquatic habimi. Long-erm solutions to LWD recreitment can be achieven by leaving bulFers along fres
resche; {buffer srdths are presoribed i the DNFISH Aquatic Cantervation Soategy.

b} Paols.

Evin though pool nistibers ae it Sosired bevels in all but three of the sream reaches surveyad, addicianal largs poals
ars nesded = in many of these reachey - to mod desred conditions. Alshoogs the small size of mos of these sreuss
muy be limiting the amowst of Lirge poals, the atnmdance of Tate serad vegealion s promoting costineed recovery,
This recovery will bmprewe channe inbegriny snd lowes width-so-demb ranise. conditons that promoie desp md
soinpies poils ar hive i abundesce of undercat banks for fss cover. T esccninplishs this, grazing srategie that
proamcae she growsh of late-sersd vegeration will need to be maiained cr promoted, Also, managing o beaver nd
thetr damy would imoresss devp pool babitm and ool water eafiigia (Resch 6 of Wi Fork Silver Cresk serves & an
example of how heaver dims con inflnence the number of large peols),

In those reaches where LWD additions are recomssended, which cosur mamly in B and C sream nypes, the sddiad
pieces of LW will hedp erean sddivions] poof ekt Large wood will gso maks pools more complex, moessing
cever, depeh, reaning hahita, cool weser fefiagia, and over-winfering habeize,  For LWD 10 effictively creste a pocl,
the added pieces must be wathin the baidlul dimensions — prefisably wiikin the wetied channel, Commilt wit &
lplrologisr snd Ashery Bologia whes implemesting these hahitm isprovemen) propecta,

ci Spawmdng Gravel Fines

Decommission reads, emphssizing thise within MHI' of streams andier those that have sumenes sream cossngs.
The remainmg rads sheuld be properly dranad o belp reduce the smount of sedimeni reaching mremms. Basad ea
the Foad [mpect [=dex numbers histed m Chapeer 3, the Silver Cresk msd Bridge Creek watersheds shoold recsve
prioriry when cosaideriag road obbiteration projects. Maintsn, or impeove, the existing Apariam vegeation and
essocimed hank srabiliry by impéemesting recommendstions in the riperian vegeeces and Rosgen sweam ype
sections. Restore LW to desired bevels where nesded foe addicionsl hank jabilsy and sefimesi sternge. Manage fo
Inereased beaver codomies Sarsughout e watersheds wo snhance sedimen: sinrage, nproved hystrologse fimction, sed
diverse nguanc hobinas,

il) Striim Tempsdratare.

Higher siress \anperaiuns can be fund &= the mid so lowesr portioss of Slver Creek, Wess Fork Silver Cres, Brides
Crink, ot Buck Creelk, most of whach are locaved wiihin, or downsirean of, low gradient mesdoe or forestimeadow
resches [Silver Creck recenves warm water cutflow fom Thompson Reservedr}. Thess ars e aneas thi rogerne e
mao oftenion within e wabershied, because they have besn affeciad by ol e ooe Sctor influmcing mreun
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e pesarares = wremm channels iar are slighily wider chas desired, loss of fparian ond uplsnd shade, Jower stream
Horry comsed by incrieied mvapotreangaracion, ¢ 'With contineed improvement @ riparian and sreun chene
condstinns, shading wnd & sarrowing of sream chasmels oousd sesult i sEghily lowsr soream (emperane). However,
il & quiticoabie = tn wheher ar nol current sie sandands <o be achsrval @ i siresmy given hydrologic regiomes,
woler diverssoms for agriculiural nesds, and the opermion of imigotion ressrvers.

Implesent recommendacions found in the mparign vegeaion and Rosgem streun trpe sections ol this chapeer. These
recomzsndangss will promncte lees-seral vegetanion, wiich results in namow arem channels and decsessed siifface
areny exporesd to solar radlalica.

@l Fizh Passags (Culverty

Feplsce thoe extsning culvems iletiSed a barries with anes that allow for fish passage. Ensure thai culvests ore
properly sized and installed ar che approprize kemion and shope by working with a bydrlngiss, Baheries Bolegn and
engizeer, Servey all weirs, a5 well 25 the remainimg stresm onssings witin e wibershed, in determing if iy other
barriers exis.

 Aquatic Species Viability
Key Question #4; How are the previowsly mentioned watershed conditions
influencing native trout viabiliny ?

By implementing the recmmmendations Hited in the previnus three chopery, each af the assssment alemenes will
menve closer i, oF mest, 29 desired coniditions, all of which will hring native troes visbiliny rowands e Fecboning
appropriotely categery. In daing so, desirnhle waiorabed amribates shondd cocur across the landeeape, ichang these
s provide for high waier geality, sn sbundance of high-quality fish and wildlife hasisse | and high forage production.

Project Priorities

The Siver Lake Warershod Council, after reviswing the final draft of the wateshed pmessmene, has deermised s
& of the recommended projects were of o high priority, Since jeveral nvpes of projects were identified within the
walershed mmement, tie coescil desadid %0 growp the projecs ineo fur coiegories: 1) thisningiremoval, 3] noxicus
weeds, 1| riparian ani metrenm, and 4 roads, The grospings were then rankesd m order of prionin o
implementanon

L. Thipming'removal: Thisning cr removal of juniper and coaifirs would be implemeted w fiether th promotica
ol nabueral segetative fommomitves and stand condizions. A vardey of ratmens methods could be wsed and may
include thinsing withs |op s scatter, use of 2 slash buster, prescribed fire or various combinations,

1. Hogious weeds: Although ooxious weeds sre curently not & significan) problem o e watershed, the potesiial
exise fir weed sprend and infestation. Therefiore, s proposal fr commal s elisination oF noocioes wests will be
developed o implemented, The Sibver Lake Watershed Coundl faels than |1 i itportant 10 stay on top of this
potmtally demagpmg protdem

Y. BiperiapTpsreyn: The fns of riparian and gtress repmrmion projecss «il include protection asd
esoblishment of riparine vegmatos, addition of large woody debris m aress chmnels and Ooodplains, mproved
culverts jor fsh pemage, developenens of oil-3ite water sourss, and changes = grezing management. The
watershed éouncil will determine rypes of projecty and Socacinns,

4. Bapdclcaurssinbliperasions:  Poods idennibed foc ereament, closure, of abliteratice on Forest Service lands will be

il and impleovenbed m projects are (dennifled smd the NEPA process @ complenl. Boods an BLM and
privene lencs widl underge alilicoosd smalyas.
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Data Gaps

The faligwing data should be colleriad in order 10 farther refine the tvpes @ locations of wsershed isprovemen
projects:

Frasrther sream temperargs and sadicment monimring infhrmeacion wihin the salershed is zented, with
emphasis on thase areny that provide guality babitat for mative radkand trou,

Furdier site-specific data is nesda| on the level of @il impacts that have scoamel within the watershed.
Furmiser site-specific analysis of roads oo BLM, USFS, and priviie lands shos be comgpleted 1o idbentife
whach roads are e highes promiies o relmol

Furthver data colbection on ripanion vegenaion med soils should be conducted in crder 1 e in with current
surk on riparian ¢loxsiBeoation and scorecmeids

Idenibficstion and asdesanent of waeer diversions and deelr Bmpacts o squanc resourcey nesds m be
coinpieied.

Munitpring Activities
Altsoogh bull trind and suckers do ol oocur wizhin the Silver Lok watsshal, it is recommended that the mamitering

aranepied mod Bes Mmagemeni Practices (destified below be implemenred o pronide comsisssney poress the
Landscape

[mplemmt moasnfng Sralenes described m the “Formal Conschmion and Conficence on Grasing sd
Associaiad Activities Affecting Lidted Suciers and Bed] Troest within the Foar ‘Wiiersheds ca the Fresoai
Maoms Foress™ andior teoss described in the sew R1/R4RS Grazing Implemeniation Moduole

[=plement Bes Mlemagemenn Practices (B} dexribal & the “Formal Consaliatos on Rnad Consruction
and Maiciemance Aciividies Adecis Listed Sucksrs md Bull Trow within the Four Basing on the Fremeomt
Mational Farest" (Uhis decument covers mad decommissioning. sosics contral, cuwbvert iesinllation. read
malnlcsance, &,), )
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