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INTRODOCTION

Thera are sevan subgheds within the 5ilver Creck Wacetshed on the Silver Laka
Ramger Discricc of the Fremont National Forest. This document rtepocts Cha
Eindings of the Interdisciplinary Tean [ID Tean) and summacizes that fofocmatlien
far thls report. This i moc a decislon document, nor does It make changes in
1and allocation or select specific projeccs to be laplemented. Hewsver, this
analysis ¥ill be useful fer future snalysis chac will lead to site-specifle
ptoject laplementation, It i5 an interim step hatween the Fremocoe Hacionmal
Forest Land and Rassurce Managesent Plan (Forest PFlan-193%) and the project
lewal.

The analysis began in 199 by District 10 Team mesbers who studied the prasent
copdicions of the Silver Gresk Watershed, This documeiht presents a curcent
understanding of the processes and interactions of concern oocurring within che
5ilver Creek Watershed by the Hesdquartecs Cors 10 Team. IE 1= the goal of che
Farest ¢o have healthy [erest ecosystems whieh provide sustainable and
bensficisl uses to the public. Watershed snalysis looks at the ecoaystem as a
whale and pot just che Endividual parts. This analysls provides & logledl way
ko learn mors shout hew ecological systems function withim the watershed by
incorporating kmowledge specifie to the watershed Intas the planning procesas. It
is incended co help the Forest galn & better understanding of hew past land-uss
activitlies intsraet with the physical and biologlesl eovironments in che
watershed. This informatfon iz essencial to proctect and sustaln the beneficial
uses and to protect the natural syscems ogcurring within cha watershed.

This analysis was conducted by a five meabsr core-tean [rom the Supecvisors
offiee conaisting of a soll selenclsc, hydeologlec, wildlife biclagisc,
gilviculeuriss, archasoleglst, with assessment daca provided by Ranger Discrice
spaclalists. The team followsd the six step process as outlined in tha
“Bposystem Analysis at cha Yatershed Scale-Fadaral Guide for Hacershed
Analysfs”, This six step process Includest Chagaeterizacion of tha Hatarshed,
Tdepcificacion of Issues and Eey Guestions, Descripticn of Curremt Condivlons,
Description of Befersnce Conditions, Synthesis and Interpretacion of
Infermation, and Mapsgement Recosmendatlons. Each of these staps are Further
evaluacsd in relacionship to seven core toplcs which lmelude: Ereslon Frocessos,
Hydrolegy, Vegetation, Stream Charmel, Water Quality, Tergescrial and Aquatls-
Specias and Habitars, and Human Vees.

The Silver Lake Ranger ODistrict will wuse cthis anoalysis to salect specille
prejescs that will move the warsrihad roward the desired condicion descoibed Ln
the For=st Plan., Thess projects will then bs addressed chegugh separate
analysls condocted o & project-by-praject basis by & Silver Lake Rangars
bistrict ID Team. Tha project analysis process will include inmvolvemsnc by the
goneral public and resulr in a site specific declsion as reguirsd by KEPA.
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DESCREFTION BF THE WATERSHED AREA
Genecal Watecshed Area

This watershed ls wichin the Basin and Ramge Fhyslographic Province which is
characterized b¥ Faule-bleek ®euntaine enclosing basins with Aintecnal
drainages. Silver Cresek flows Into Paulina Hazsh, sne= of the wost nocthwestwacd
playan of che BSasin and Range Province, abouc four miles nerch of che watershed
haundarcy.

The seven subgheds in the 5llver Cresk Wacershed Loclude: Wesk Fock Silvec
Craak, Guyar Creek, Indian Creek, Sqguaw Creek, Bermy Crask, Silwvear Cresi, and
Thompson HReservolr (Beferemce oo 2" [pcludes those local unnamed drainages
which flow inte Thesmpson Reservelr). The watarshed enconpassss appredimatsly
108,278 acreas and s locaced four miles scucth of the Town of Silver Lake. The
Bilver Creek Waterahad includes all che ares dralned by Silver Croesk apd ics
cribucaries, wp to amd focluding the confluence with the West Fork Silver
Crasl, Elavarissns range from &, 200 faert on che sxcrese rorth end to 7,500 feec
near Yamsay Mountain.

The westarn portion of the watershed Elows generally east from a 7.500 feet
un-named ridge (“one ridge asasc® of Yessay Houncain/Busk Ridge), while rthe
eastern portlon Flows genertally west from che gentle sloping basalt uvplands of
Wintar Rlm wvhich rises to 7,200 feet. Thoopson Resecvolc is located within the
south central portlon of tha vacarahad where acressflow s generally noeth,

Approwimately 83,898 acres (779} of ths watershed (& managed by the Foresc
Service, approximately 3,500 acres {3%) {s managed by the BLM, and about 20,88
or {20%) are owned by prlvate Lnterests; primarily U.5. Timberlands, Roseburg
Lumber, and tha Silver Lake Irrigacfen Discriec. The watershed is within Lake
County and a small portliem is wichin the Lakeview Federal Sustalned Yield Unit,

Tha savan subsheds are made up of the following square miles;

Private or
Totcal Area Hational Farest Other Jurisdiceion
dguatre Hiles Square Hiles Squatre Hlles
West Fork Silver Cresk 23.% 0.9 3.0
Guyer Creal 13.8 9.7 4.1
Indian Creal 41.2 17.8 13,6
Squan Creek 19.1 4.0 5.1
Benny Creek 10.6 9.6 L.b
Silver Creasi J1.1 30,9 !
Thompson Heservolr 17,5 LG.0 1.5
157, 128.7 28,7
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Tha watershed consists of elght Hornagemsnt Araas (HAS) The fallowimg cable
shows aceeages and nanpagesent afas spphasis (eas Hanagesent Arsa Map this
section For ownership, H& 15 ls not shaws epm the map because of map scals and
the small areas Lovalwed:

FOREST SERVICE LANDE

HA ACRES EMFHASIS
i 2,787 Mula Bleer Forage and Cover
pn Wintef E&nga
&% 7963 0ld-growth Hablearc for
Dependent Spacies Abova
the Hanagemant Raquirement
Levral
’ 3 53,50% Timbar and Bange
Broduatlen
LT T.382 ¥isual Certidexs
BE 283 Easmarch Hatural Area
i 539 Sapiprimitive Recreatlon

i5 2 288 Fish amd Wildlife Habicat
T . and Water Quallcy

CLIMATE

The ares Ls located In the semiarid taln shadow east of che Cascade Hountalns.
The haaviest precipitacion comes during Movember, Decapber, and January (lin co
12% of the anmsal tocal for sach of the 1 months}, snd is snow-damlnaced. The
other ¥ months exbibit a Falely even distribution of preciplcation, ranging [rem
5% af cha annual tocal for esch of the spring senths to &% [or aach of the
summer months, Spring precipitacion is usually associated with fromctal systeos
whils intense localized thunderstorms cypify summer precipitation. Average
aspual pracipitatien varies by elavation and ranges from about 131 (nches near
tha conflussncs af West Fork Silwer Creek and Silver Creek, ar the low point of
rhe wacarahed, to over 33 inches on the 7,500 foot up-nased ridgs. The 1% hout
%% vaar precipitation iokensicy, accarding to the Haciooal Oceansgraphic and
Atmospheric Agency (HOAA}, Aclas 2, Tanges betwesn 2.40 and 2.80 Lmches.

Precipitation recerds taken In Silver Lake, Orsgon, indicate that tha avecage
from 1969 chrough 1991 is just over 7 Ipchas. The precipicacion ranges froa 57
co 1&.3 inchas,

Temperatures alss vary widaly, both seasomally ard by elevaclem, 5 t highs

ara pear LOOVF in the lower elevations and winter love are well below DF at any
glevation. Freazing tempsratures can oocur any time of the year, especially i=
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cold alr basins and ac high elevacions. Higher elevacion areas have a
progragaivaly shartar growing sSoddon, sepeclally abowva 6,500 fasc, whers
pondecosa pine becooes leas common.

GEOLDGY

& recks mlmearsl composicion, tesistance to weathering, and age dictaca cha
apounc and type of soil that davelops. The sodt ceemen bedrock in the Silwver
Creek Watershed Ls basale which contains high calcic plagloeclasa Feldapars and
PYTOM T , it may or may not concalp elivipe, This hatd fock l'l'.l:h'nl:.r weathers
machanically {nte rubble, boulders, cobblas, pebbles, eacd, slle, amd clay
Basalz, the hardest rock present in che Silver Creek Watershad, dacomposas cha
slowasc, followed by sndesita, dlocite, chyolite, and eoff., All but Cuyer Craak
and Imdiap Cresk subsheds have basltle rtock a8 cha oost commenly occurcing
badreck. [Indian Cresk iz most commonly (474) underlain by Terclary vest and
near want alliele bedrock, Such rock weathers at & faster rate than the basalt
whilch undarlies Wene Fark Silvar Cresk, Squaw Creek, Benoy Creek, *Z°, and Lower
Stiver Cresk subsheds. Guyer Creek £s5 most comsenly (&88) undarlalin by Terclary
axh Flow ewfFF.  Such reek vaachsrs at a Faster rate than the near vent silisie
rock which pocurs widely in the oeighboring Indlan Creek subahed,

Undeclying bedrock is often the parent material for che solls pressnc ac & glven
sire, A& pajor excapclon to cthat condlelen L8 in ateas whers Marana ash has been
deposited over the bedrock and the residual solls which had developed from Ehe
underlying bedrock. Such areas occour widaly In the Wesc Fork Silver Creek,
Guyer Creek, and Indian Creek Subsheds,
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Tha following tabls shows bedeock peelogy for the Sllver Creex Wacecshed, by
pubished, & map showing bedrock geology of tha watershed 1s on file atc che
fangar Discrcice Office
BED®OCK CEOLDGY OF THE SILVER CRYIN WATERSHED
Subshade > ¥, Fk. Guyer Lrdian Sguaw Beomy 2 5ilv. TOTAL

Acrmg---2 000 11%57 AR 17008 35350 Edl4 163T4 138278
e [ Ac Az [Ac [ Az [Az [Ae | 4e
ATERNARY W ] [ L] L % LY (1
s SedimenTary 1093 1811 138 1786 137 &9&3
W 1l% 1 Z0% 1% =1
qE Fiows & breccla 33 1508 21&0
£k 18% 2%
EEE.TEFIH!:R":'-TEETI#E'!'
OTp Pyroclastica af 306 LE& 473
basalt elnder comas I Iw tr.
OTs SedisenTary 471 472
in =
TERTIARY
Th 3livine basalc 1484 BIT 1376 25&8] 143930 2104) 4830) 2R136
L] B 16a [ 294 s4% | 24w | T8 168
Toh ©Oldar basalt 12545 1%l2 76| 4B2&] 11428 401 &233( 37619
3% | 17w I | IFN a3 Sy | 35w EHL
Tvm Baaalt/andesite aran|  1ar| 29| sTE| anae
of serate voloanoss ith 1w EL ] 1 il ]
ar lava comes
Tws Vent & near-vent I0LR]  AEW) 178 2892 0258
gilicie rocks 1A% LTw 1n 18w %
Tat Ash flew tuff TOl4| 5523 S50 51 S48 L3IT0G
29y | AER CE 1u I 11
by Pyroelastics of basalt 106& 246 1404 179 79 75L| 14&7
cinder cones 1 L 1x 1k 1% 1] 1
Ts Sedimepncary (13 250 5&T7 1581
kL] 1n fin 1%
Trh Ryolice/dacive flows &| 28528 ' 2828
ash flew cuffs 11% Ia
Tps Subagueaiis deposits of T3 41 114
palogonlcized basalzis 1s] t&xr. Er.
emlecta
Tz Clastis pocks & flows Wy W7
in ET.
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The youngest rocks listed abeve are the Quaterrary alluvial deposics of chae
Thospson VYalley/Lowsr Indian CraekE asrea (Qs). The gpld==t hesdrock are chs
Tecelacy basalts of cha sazxly (Lover} Plipeane Epoch. These are prooioent in
tha Squaw and Benny Creek subsheds. The youngedt roek {chough nos bedrosk) in
the watershed [8 the pumice layer from the erupclon f He, Mazama 6,500 years
ago. As shown In follewing sestione of this decument, this pumice is cha parent
matecial for che “Oreup 5° solls and landeypes which eseur widely Im the West
Fork Silver Creek, Guyer Creek, and Indian Creek subsheds.

&n Abbreviaced Cealegle Tima Scals:

Holocana Epoach (Tecant)
Quatenary
Flaiscoeamm Zpoch
Conozaele 1,000,000 B,P.
Era

Pliseana Epoch
13,000,000 B.P
Hiocene Epoch
Terclary 25,000,000 B.P.
Oligocens Epach

(Scale dates back Bllliems of ywears ce che Frecambrian Pericd)

The domipant parent materlals If che watershed ars laterbeddad besalt, andesice,
and Euff (45%). However, within the thres western subsheds {West Fork Silvet
Creak, CGuyer Creek, and Indlan Ceeek) the dosinant parent material (8 pumica
(6983, while within the four ssstern subsheds (Bapny Creek, Squaw Creek, Lowsr
S{lyer, and "Z® - Thampson) tha dominant parent sacerials are Incecbeddasd
bagale, andesicva, and coff (66n).

SDILS

One &f cha faccors which detetmines the kind of soll which eccurs In am ares L[5
parent material. Farept material is che upconsolidated mass from which the sofl
profils devalops, It may or may not ralate to the underlying bedrock.
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Flirm gEGUpS aof parant material oeewr wicghin the Stlver Cresk Watershed, Their
pocurtence L@ displaved Ln tha cable below.

PARENT MATERIAL OF SOILS IR THE SILVER CHEEK WATERSHED

Subshed == |W. Fk |Guyer | Indlan| Sgquaw | Beony Z |Sflvar | Total
Aepad --> | 7a000 [ELS8T Ba3s Lr4d8 26390 | Aata LE3vs 1HEETE
Ac

Ae | Ac A | Ac ke | A | Ac Ag
] L] L] L] L 1 L1 L] &
Mok Groupad 1564 1202 1284 1037 1198 2641 LE75 13699
{warfable ot Te 1ow 15% BE in 8w 12% 10w
waket of muall}
GROCP L (L1-28) 745 559 | 160D EETS 187 1320 106 5621
Derived from a 1% 4w 1da 11 1% 5% 1% L1

wide variecy of
transported materials :
{i.a, Thompsan Vallay

lowlands
GROUF 2 i4%-38) | 6527 | 417 Y01 | 6749|2387 | Y128 | 8618 | 4ddil
barived from T L 1w ik bdel 164 32n &34

interbedded bhasalc,
andesica, aod euff, In areas of shallew salls
this group ls asscciated with "scabrock flata®

GROUP 1 (&0-45) @ | 110 | 123 i 145 17 | 2384 7779
Derived [rom % I 1n (o] 1 1% an 154 1%
thyolita {i.e

Hagar Houmealn 15 &
thyelitle aruptive cepcar)
GROUF & (50-76) | 6212 | 261 | 140 &0 FIN] &3] | 3055 | 11632
Derived [res 16N 2% EL 5% 1% £l 19% 1%
pyroelastic and

sedimen rocks
mm_‘“u%'h{ <50 | T | 1568 | 491 0 | 296 1] 5150

Shallow/mod. 0% Liw L0y 0% ox in i1 ] 5%
decived foon

Marpms azh and
pumica, cwverlylng
realdusl soll from rhyallica

CROUF 5b (B1-923| 9218 | 7544 | 1258 3551 &E0 173 199 | 22644
Shallow /mod. et 65N law i L] I L in 21
decived from

Hazama ash and
pumica, overlying
residual soil from basale

GREOUE Se (93-99%| 243 a 0 0 o a i ] 245
Deep m0il 1 0% 0% 0w 0% a% il %
darived from

Marama nsh &l
pumice, overlylng
realdusl soil from hasalt
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Safl Tewrture & Effsecs on Tucbidicy of Hajee Landcypes in che Sllver Creek
Watmrahad ars am follows:

& af Subahed &k al Textura Sadlpant ¥ield Potanclal

Hatars af "A" from sand, sile, clay with

| &« | 8le|o|E] 2] F| shed | Horizem disturbance {H.H.L lopact

of strean turhidlcy)
] & - variabls High
23 1o 15 2 sandy loam Hodaraca
i | 7 11 2 loam Low
28 il ] 5 |stooy oly 1o High
9 a | loas BElgh
Al 6 -] & & clay loam lEigh
15 | 14 14 loam Law
14 11 2 loam Low
174 15 3 sandy lois Low
18 11} 22| 13 i sandy loam Laow
13 12 3 loas Low
.2 3 1 sandy loas Lau
13 1o 3 loam Hoderacs

BL | 12 ] S0 14 7 loam Low
174 6] L& F logay sand Low
178 Bl 1% E| loamy sand Low
B5 a2 10 i loamy sand Lew
BAA| 13| 22 ] loamy sand Low
BHR| 10 ] loamy sand Low
ans 1§ k| loamy sand Low

The above list does not Include all landeypes but doss account for ovar 80w of
cha area within the watershed.

VESETATION

Vogetation i highly wariable for several reasons including high variation in
elavation (&,200 to 7,500 Ffeet)., amnoal precipicactfom (13 e 33+ Inches),
length of growing season, s0ll texture and depth, and aspect. Ocher faccors
contributing to varlabilicy are historic mansgssent levals (fire suppression,
caccle grazing, arpd timber harvest) and patural event occuctences (losscE
infestations and wildland Eires). A&bout I0& of thae avea ls scabrock flacs or
other non-forested Cypes, These ron-forested types generally support grasses,
sagebrush and juniper. Less than 2% of the ares |8 coopossd of riparian
meadows /zones which support a varilety of forbs, grasses, sedges, willow, alder,
aspen and cectamecod.

The vageratlon Cypes of commercial Fforest land wvaries beatwesn pure ponderosa
pine, pure ledgepole pine, and mized conifer stands theat [eclude pondstesa
ploe, lodgepole ploe, sugar plmd, wescetn whice pine, white fir and shasca red
fir. Most of thase lands have been altered by timber harvesc, suppresdlon af
wildfires for decades, doought-velated mortality, and Lptanse wildfires.
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TOPOCRAPHY

The Silwag Cresk Warecshed [s characterized by gentle copagraphy.
Approximacely 92,650 acres (£4%) have slopes bacween € and 15% slope, 14,200
acras (13%) hava slopas rangiog beatWeen L& and 35%, whila 1,590 acras {1%) have
slopes greater than 35%. Fertlons of the Wesc Forck Silwver Croeek and Silver
Creak Flow through canyenlands, up co 450 feec deep, with localized sideslopes
af isp ba G0N, The table below does noE include a Ll'l".!.Lh or wideh values For the
"Z* subshad, This subshed L8 characcecized solely of Intemittenc dralnages
which Flow. inEs Thompean Reservoir from & punber of differenc dicections. The
cable below glves a brief description of the tepographic chacacterlstics of the
area;

TOPOCRAPHIC CHARACTERISTICS.

Subshed Afad ATad

, Ac, (59. mi) | LemgrhiHi}| Vidch(Mi) | RalieE£(Fr} | Order
A (West Fk.j | &, 000] 37.% 16,1 7.3 3,065 &
B {Cuysg) 11,557 18.1L 10,0 1.8 2,440 F
£ {indian) #8315 138 5.7 1.6 1,170 3
b {Squaw) 127,408 19.4 13.8 1.& 1,100 3
E (Benny) 26,390 &1.2 12.9 3.2 Z,1B0 3
F (8ilver) 15,274 25.4 .1 1,1 520 i
I [Thompaon) §,8l4]| 13.8 =55 fuk 1,300 4

FLUVIAL SYSTEM

Subshed & includes the West Fork Silver Cresk and {cs major tributary the Horch
Fork Silwer Crmek, Wastc Fork 5ilver Creek flows fneo a4 small reservolr which
18 bLacked up behind a dam at the confluence of West Fork Silver Creek ond
Silver Creek in T293, R14E, See.5, Waac Fork Silver Cresk I pecennial faor lts
#ntlea lepgch. 1t origloates at year-acound springs, and even Lo extoens
drought years exhibics flew chrough Aupgust, September, and October. Herth Fork
Gilver Cresk i perennial from an area of springs (WEl/%, MNEl/4, Sec.2i)
dounstrean. Above that point Horth Fork s incereictent, This was [Eleld
varifisd in cha lace summer of "%,

Suhshed B ipcludes GCuyer Creek and fts sajer cribucary Stravberry Cresk In
addicion ©e saveral umnamed cribucariss. Guyer Creek Elews inte Thempson
Beservoir inm T305, RLJE, Sec. 19, Ouyer Creek originates at year-atound
springs and is perennial for its encire lengch. Stravberry Cresk has oo
perennial ceaches.

Subghed O ipcludes Indlanm Ceesk apnd Silwver Creek (above Thospscon Resarvolc).
Thess two stcpans tazch a confluence about 2-1/7 wiles abowve the reservolr, and
fram chat poinc downstreanm ate namsd "5ilwver Creek®. Indlan Cresk drains a
larger area than Silver Cresk, sbowve their confluence, and flows for a loogsr
perind each year, There are no peremnial reachas in this subshed, hawawar,
hiscarically Indian Cresk may have been perennlal. Tha OIS streanlayer
currently shews 7.8 miles of perennial stream In this subshed. The majoricy of
Indian Creaks hoadwaters (es U.5, Timbarlonds propatty} havae bean clearcut in
the past two decadas.

cubghed O includes Squaw Creek and oinor eributaries, It Is Incermiccent with
irs primary source of water comning from the gencle sloplng basalc uplands of
the Winter Bidge block fault. In addition, it is fed by & nusber of springs
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faspen, Peck, and Puddle) at various poince along LTS8 rouCe [t [logws Into
Thaspacn Reseryoir in TI18, RILE, See. &

Subshad E includes Bermy Creek aod Los ceibutaries Graham Creek, Welker Creek,
and Hawk Cresk. ALl of these tributaries are incecmictent (desplte LO.4 miles
of "pecenninl® stream listed in GIS). The primary source of water for Benfy
Cesalke Ls the gentle sloping basalt uplands of che Winter Ridge block fault
Tcs ctribucaries begin ac Lower plevarions, well below Ehe uplamds of Winter
Eidge. Menny Craak flows into Thompson Resecvolrs In TI0E, RILE, See. 11,

Sukahed F ieaeludes Silver Creak balow Thomspon Heservair. Ies erlbucarias
include Auges Creek which is  intermittent And several other un-named
ceibigzarias, Tha level of flaw of Silwer Credk fs controlled by the dam act the
rorth end of Thoppsan Heservoir. During wvery Lew snewpack years, Thompson
Bessrvole esgencially doles up by late sumper and consequently Siiver Cresk
ales dries up. However, the pain stem of Silver COreek (s lisced below the
reservoir as perannial. Silver Creek flows ince & small reservolr at the
.:.g:rt:'],u-nnn af Yast Fork and the main Silwver Cresk Iin TI95, RI&SE. Sec. 5.

Subshed 7 ipcludes those iatermittent and ephemecal dralnages which £low
directly into Thomp#on Reservoic Eorm the northesst, scuthwest, and sauth.

The Eallowing table shaws fluvlal system characterisclos:

FLUVIAL SYSTEM CHARACTERISTICS

Area Stream (a} Charmal Drainage (b}
Subshed {se.) |Length Density |Order| Slops |Length Densicy
A (West Fr.) | 24,000] 23 mi.| 0.6 mi/sq mi.| & 306 | 6% ml,| 1. mi/sq ml,
B (Cuyer) 11,557) 11 0.6 mifeg mi.| & 3.5 14 2.0 mi/sq mi.
€ (Indlan) & B35 2.8 0.1 ml/eqg ml. 3 2.3 25 1.8 missg mi.
O (Sguaw) 12,007 @ 0.0 mifeg mi.| 3 2,1 ia 1.6 mifsq mi.
E (Beromy) 26,389 0w 0.0 mifeg mi.| 3 2.2 &2 1.5 mi/wg @i,
F {Silvar} 16,273] Fue 0.2 sifag mi.| 3 0. | a2 1.7 mifsg mi.
2 {Thompaon] 8,813 O 0.0 mifsg mi.| & HA& 11.3 0.8 mifsg mil.

#* Although listed In G15 A8 peranntal , neps occur.

#& Tn 1994 Lower Silver Creek was dry due to drought condicions, however, L& la
includad hate as a perennlal.

{a) Hiles of perennlal streans.

{bi Miles of perennlsl, fncersitcent and epheneral stcess channals.
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STEF 1. CHARACTERIZATION CF THE WATERSHED

Tha purpose of cthe chacasterization phase ls to [dentlfy the dominant physical,
biological, and husman processas and Features of the watershed chat aEfeec
pcosystam funecions and conditioms. Retarionships between thase ecodysten
Fupetlons or conditfions and those taking placa in the watershed were evalustac,
The 10 Team alsa consideted the status of land allocations, plan cbjectives, and
ragulatory conscralnts chat influence rescurce management for this watecshed,
This secclon identifies the pribary ecosystem elegencs needing more decallsd
annlysls in subssquant sectlons,

Ercaion Precaises

The Silwvar Creek Waterahad Ls compossd ancicely af ignenus (valeandch rocks, most
of which ars extrusive. The geocmorphology of the warershed [@ the result of
uplifeing en the sastefn portion dus te a major block fault (Winter Rim), and &
large basaltle/andssitic erupclve center {Yamsay Mouncain) af the wasCern
portion, Hager Mountain 1s the largest rhyolitic eruptive center within the
uacarshed. Orher sruptive centers include Partin Bucce, alse eyholite, and
Foster Bucta and Sycan Hutte which afe basaltic,

Because of tha geologle faulticg and ppuptive centars, streams oo the west
gonerally drain aast/northeast while streams ta the east drain west/northvest
Four of the subbasins £low inte Thompsco Valley Beservoir. Belew the resarvoic
streans flow pensrally north tovards §liver Laks, Sedimants from the uplamds
ara deposited within the ressrvelr which is locaced on a large alluvial depasit.
This deposit extends to tha southern portion of the watershed bourdary.

Tha dominant rock types, which sake up about & psresnt of the watershed, arTe
intarbedded bazalc, andesite, and tuff, Soils darived Frem this kind of badrock
are moderately desp bto badrock, typically have cexcures which are sCopy OC Vary
stony loams or clay loams, and ara brownm oF reddigh-brosm in eoler, Desapar
solls typileally support conifers, while ghallow, seabrock flsts only faver low
sagebrush, bunch grasses, and juniper. These shallow seils primsplly cccur on
broad uwpland flacs or uniform sldeslopes.

Tha forested basale and tuff derived solls have low to modarate surfasze ercalon
catas and o low risk to mass movement, These solls are reslatant to eroslon and
waather into clays vhich holds the soil togethar. Howsver, the soll Ls highly
susceptibls to compaction from manageoent pecivities which reduces infileracion
and Inpcreases overland flow and erosion, Shallewat soils have high erasicnm
risks due to pestrictsd infileration and peccolation rates. Gverland flow is
common an these soil Cypes. These rocks are stable and have a scrong rasistance
o pARS oowvemenk.

Hueh af the Wese Fork Gilver Cresk, Guyar Creek, apd Indian Crask subbasins
have an ash or punice mantle over cthe burled basale derlved solls. Thoos ara
ghallow to poderatsly deep Mazama deposits which are poorly developed and have
loamy sand ar sand textures. Shest erosion risks ace lew bur gully srosion and
displacement tcisks are modeyate to sevare depsnding on slopes. Bhrolite
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corptises about B parcent of the watershed, Thess soils gaparally are lightc
colored, wery gravelly or eobbly, and deesp co vertlcally fractured undeclying
adrack Pondecosa pine #nd pipe  asseciaced conifers ace the deminant
vegebtativa gpesies. They docur om dDM-:l'h.u'ped rhyalicie erupcive cencars. such
ad Hager Mountain, which have stesp sideslopas and a radial draipage patterm.

Ahyalitic sails have a moderace co high risk of rill and gully erosion becauss
of cheir loosa, gosrse cexturs and che steep lapdforma on which they ocour. The
risk Eo compaction is low. The risk co mass savenent(debris avalancha) 1s low,
buc ic doss accur sspeclally on the sceeper slopes. HRotacional slumps da nat
ooour on these soll bedeock materials.

Pyroclastle ard sedimencary bedrock cooprises about 11 percent of the area.
These soils are moderately deep to dasp, brown and yellowlsh brown resldual
sells with oedlum or coarse Cextutes. They oceur on gently sloping tablelands
at cha Lower alovatfons betwsen cha ferest boundary and Thoopson Reservelr,

Lagustrine deposits oceupy abouc § papcent of the watsrshed primarlly south and
wenkE of Thompson Eesecvoir. Thess solls have developed in alluvial bottomland
ard tarvace deposits, They often have a hard sllica cemsnted durlpan Ln the
subsoil which restricts effective topting dopth and moisture scorage. Generally
low sagabrush sesurs on thess sices. Big sagebrush cesurs on che cerrace moils
where the duoripan Lls elcher desper or basn't developed. Textures range from
gravely sandy loam o grawelly clay loam, Slopss are generally less chan 3
perCEnt.

Pyroclascie and lacuscrine solls also have & low e soderate risk of surface
erosion ard compaction: These solls occur on .;ml:lj' sloping landforms where tche
risk of overland flow ls mlnlmsl. :

Tha remaining 10 petcent of the watershed conslsts of miscellanecus soll types
which ipcludes alluvisl and colluwial stringers along screams, amnsarobic soils
in wetlands, ponds and depressions, rock ocutcrops and talus slopes, and alsa the
surface water within the resarvelr, These #olls have & wide rangs of
characteristics and risk ratings.

ydrology

A, Climace

The watershed (s located In cha semiarid raln shadew region eastc of the Cascads
Mountains, This area has both maritime and continental climate patterns, with
moat of the weather patterns meving Inland on eyclonle lew pressurs [ronca off
tha Facifie eoasc, Maritime air messes are significently blocked by the Cascads
Hountain Range, causing precipitacion over mach of che area.

Average annual pracipication wvaries with increasing elevatlon, reanging from o
low of 13 finches In ths valleys, 210-30 inches in tha eastern and wastern
portions of the wvacershed, and up to 35 inches at the highest elevations. Huch
of this precipitation occurs from Qotober throeugh Mareh, wich spow as che
dopinate preciplcition type. Coovective chunderstorms provids rain In spring
and summer, although the sussar senths ace celacively doy.
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Tha 25 year (14 hour) procipltation incensity, accocding Te the Naciomal
'-'.:'I:u-unug;:i;'thl: and Aroosphecis Agency (HOAR), Aclas 2, Tanges becueen 2460 and
2.80 ipches. A tewiew of the preciplcatlon cecords taken [n Silver Lake,
Oregon, Lndicaces that che svarage From 1968 threugh 1993 is just over 9
fmehes, Although Sibver Lake fs about 11 ofles porth of the center &f the
£ilvear Creak Watershed, the annual precipitation patcern is anslegous. Tha
peecipltation Tapges frog 5.7 to 1&.1 inches.

Tenperatucss 1:|.1=-:| vary widely, both seascpally and by elevation, Su=mar highs
ars maar 100°F in the lowsr slevations and wincer lows well below O'F at any
slevarion, Freering temperatures can oceur any tims of the year, aspacially in
eold  alr hasine and high alevacions. Highar elevatlen aceas have &
progressively shorter growing seasan aspecially above £,500 feer, where the
pondereas plne becomes less common.

frecipitation, cosbined wich Factors which influsnea snowmelt, afe ctha climats
warlshias with the greacest affecc upon the hydrology of the Subsheds.

B, Wacer Juantiey

Guysr Creek, Wesc Fork Silver Creek. and Narch Fork Silvear Creek are apring fed
sersans and chess streans, fn addicion to Llower Silver Craak, are the anly
perannial streams within eha Silwer Cresk watershed. All other streams ace
ipeermlersnt or sphemetal. Tha sexception ©o chis are small reaches of
intermittent streams that ara spring fed and have short mscrions with parannial
flow that quickly subsurface. Portions af 1pdian Cessk, Squaw Creek, and Henmy
Creek are sxamples. The largest incarmittent streams ace Banny Cresl, Sguaw
Creele, Indian Creek. and Augar Crask.

Bunoff from streams are highly Influsnced by the soils and geclogy of the ared.
The subsheds on the east half of the Silver Creek watarshed {mon-pumice zome)
have higher runoff races, but of shorcer duration, than the subsheds oo ths west
hall of this wacershed (pumies zome).

Thempsen Heservalr is locsted in the center af the watsrshed and callects water
from Cuyer, Indian, Squaw and Benny Cresks, Lower Silver Creek scarcs at tha
gutlet af the Thoopsen HReservole dam with Auger Creek belng the only sajor
concpibutor to [law below the resarvelc. Tha perarmisl portion of lower Silver
Crask flows narthward until ic ceaches che confluenca with Wast Fotk Silver
Freek at ap elovation eof 4,435 fest. Thers ars several diversions, and stream
Flows below Thompson Reservelr are controllsd by the Irrigation Oiscrice,
Baaver dams ate present in che Lower reachas of Lowsr Silver Cresk, Guyer Cosak,
Morth Fork Silwvar Cresk and West Fork Sllver Cresk,

Srream Slow records From the watershed are sparse. Silver Creak has a flow
station below the watapshed with centimsous Flow records from 1922 to prasent,
wich wo ocher coptimsous flew veceords teken in the watarshed, Scorage and
releass of witer from Thompaaon ressrvelt affects clmlng and voluses of flow f[rom
the wacarshed. Thospson ressrvelr collects Flow from SI% of the watepshed Lamsd
base. The resarsoir stores water during the high flow perlods and relaases
watar durfng the lew Elow pariods. The capasiry of the reservolc fs 18,470 acre
faet and L8 often mor filled on & yearly basis, &s of 1991, the hiscorle
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avecaga rcetenclionm in che resecvolr was 1%, 500 acee feec which Is almase 3. COOD
ad/Ife balew che maxigum cApacicy,

Maan monthly flows sppesr to have shifred with che pesk of che hydregraph being
earliar in the season. This may have ioplications to flsh spawning and water
storage. (This ls discussed under the synthesis parcion of cha decument]. Flews
VAEY greatly depapding on che Leocation [m the watershed., Cenavally, flows on
the sastern streass are Ipcarwlccent and “flashy" Lo nature and flow as & dipecc
result of snow melt.

Poak Flows have I1ikely iIncreased in magnitudes as a rosult of roads and
cempaction from tiomber harvest activicles, REoad denslties can add to the
cvatall drainage syscem of cthe vatershed. Hoad densitles wers obrained fram GIS
and do mot show small private roads, tesperacy cosds of skid roads. Gwverall,
the toad systen [a :ﬂfnl#d af epen and closed roads with an averags ':'?ﬂ' read
dansity of 3.6 mifmi”. The tortal open road density is 3.1 mifwml®. Hoad
sutfaces range from bituminous to native macerisls. Presencly 61,5 oiles of the
roada are designated [or passenger cars and 548 miles are designaced for high
clearames vahicles. Of chese, 96,5 miles afe closed pe All wvehicular eravel,
Infoarmation on surface Type or closurs status s not avallsble on 63.9 odles of
Eheze roads.

The following cable shows a cooparisan of poad densicfes By subshed,

OVERALL DRATMAGE DEMSITY
{Brainage Density on Combined Matfiopal Ferest Syscom Land apd Privaca)

SEfsan Inateass

Orainage Road in

Denmaity Dansity brafinags

Subshad (MLs5q MLY (MLI/Sq ML) Netwark

Wast Fark 1.7 1.4 210%
Silver Creek
Cuyar Creak .0 .7 2404
Indinn Creek 1.8 5.7 260N
Sguaaw Craak 1.6 L.2 250y
Benny Cresk 1.5 - . | 230
Silwer Crask 1.7 .6 230%
Thompson Res a8 2.3 350n
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A, Upland Farest and Bange

The Foaresced portlion of Framont Matlopal PForest lands ix comptléed of &1 ,E00
scras and can be divided into thees broad ecoclass goowps) 1) Lodgepole Pinpe
associgted communities, 2) Pondercsa Pine communicies, and 3} Pine aggaclaced
copmunicies, There are approxioacely 7,300 acres of the Ledgepols pine Cype,
11,000 acres af the Pine associaced cypes, and approsimately 43,5800 acres of the
Fandercaa ploe tipe.

Forsst praduction capability within the waterdhed averages 41 cu.[E. pee acre
per year with a range of 24-73 ecu,ft, per acre per Year, Range production
potential wichin the wacershed averages 198 pounds of air dried Forage produzed
mar acra per veaf with a cangs of 172 to 1710.

The majer distuchansa factors that haws been fopoctane to  the wpland
forest/rangs vegecation ars fire, insects and diseass, cimber hareesc, and
geazlog. With the advent of fire suppression arcund 1910, hiscorical Fire
frequencies wars altered, The sost significant slteracien has been in ths lowac
plevation pondercsa plepe ecoclass aress vhers Eire suppression has rasulced Lo
ipcreased densiriss of underscory in pondecosa pipe  (Pinus pondecosas and
western juniper (Junlperous occidentalis). A sinflar pattetn of Inereased
dersity iz occucrlng in the the mid-alevacional plne asscclaced types, In chis
case the Lpersased density has mainly iovelved an inocrease I[n the vhite £ir
{Ables espeolor) compament. In many camss chage low and sld-slevational sites
have potentially missed 1 £o & fire cccurrences ¢uTlng the peripd from 1510 to
presant, This has resulted In an [ncreass ir.the deoalty af the seedling,
sapling and small pole sized cimbar, In the higher alovation =cue £ir zopm,
whils rthers has been an increase in density, the overall effecc of Flre
auppression is probably minimal as Flrs sepprassion has et cceurtad for less
than one oycle in BOSC cases,

Fire suppression has also changed structures cver the landscape. Historlcslly,
in the lewsr elevations, ponderosa pine ecoclass #tands were typleally open and
parklika or late successional single canopy with only a faw late successlonal
multigtrata scapda, Wich Flre suppression this cpen condition was minlelzed
with much mere structurs Ln the undecstory being ereated,

Insect and disease populatiens have also been affected by the decresass in the
frequency of fire. The three most significant lnsects inm thes wacershed are the
Yescarn Pine Raecle ([Dendroctems brovicomis), Heuntaln PFine Bescle
{Derdroctonus panderosas Hepkins), and the Fir engraver {Scolytus wventralis).
Increased density and drought have incressad stress on thess cCress, Cthus
inereasing oortality over the wuatershed, This is dus TO density relatad
mortality amsd [meecTs.

The most fmportant dissases In the watershed are duarf niscletoe and Armillaria
rent  disease. Thtes species of nlsclecsa ocour within the watershad!
Arceuthobium s&secicanum on  lodgepols pine (Plous contorta), Arceuchoblum
:“HTnEﬂd‘Lﬂl on pendarcsa pine, and Arcauthobium abietlnus am whita fif. Tcs
pffect i3 greazest in single Apecles stands with & wulrilayered canepy (Eglicis
et al, 19933,
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Armillaria reot disease (Armillaria ostova) effects both pondecpsa pipe and
whice [ir (Abies mm:ﬁ'l.ﬂrf.'__'-'hict fir 1s tha @mosc sussaprihlea, Withim che
watershed Arnillarian has been a serlous problem in some aress [(8e8 map L in
Appendix-maps  ard  data  ascclond, The wirulence aof Armillaria has baan
corralated with scresses related to incraased densicies, coopaction, and
creation of large stumps for bulldup of inpoeulum Egllels et al., (13934},

EL!,'ni[ll.‘ﬁl‘lh' harvest activicy in che watarshed dld nec D‘IIII'I unAtLl 1947 Slnca
than harvest treatments have varied fros avenaged syscens such as cleareurs,
overstory removals, and unevenaged managenent systens.

The discurbance regimes within the watershed havs resulted in an array of
vegetation patterns across che landecape, teanging frem searly seral scage
(eonalsting of seedifngs. saplings and poles) to latesold structural {LOS)
{consisting of large old tress in & alngle ecanepy oo othars thac ara
mulciacratal,

The upland Forsst/range vegetation is composed of a wariecy of grass, shrub and
brush spacles. Fire and grazlng are the oaln disturbance vesCorTs That have had
significant effects on chese systems. Firse suppression in effect has allowed
for tha eneroachment of pendétesa ploe and weazsrn Junlpss uwpen historleally
fire maintainsd open grass and shrub syscens. In additiom, most of Eths
watershed has been sub]ected to varylng intenslicles of grezing sines che 1E80°s
by both cactle and sheep. These have potenclally contributed to the success of
canlfars along meadow felnges by kesping down hetbaceous esmpaticlen and
tenoving allelopathie matarial {n seadbads (Wealey, 15994},

Hoxiouws weeds have besn ldancified In seversl areas of the wacershed, Sensicive
plants such a8 fastillaja chlorotica, Panstamon 'E]_l.'u.c:[nl.l.l, and Helica stricta
Are kpows to sceur in the vatershed.

B&. Biparian

Riparfan wvegetacion buffers the fluvial syscem [cos pocantcial [mpacts of
disturbances coaussd by direct maragementc. Included within the §Silver Cresk
waterahad are a variety of sedges (Cacex spp.), shtubs such A Alnus ipeans and
Salix spp,, and decldusus cres spesiss such as aspen {Populus tremuloldes).
Conifer specles suech as ponderosa pine, whice Eir and ledgepole pins alss eeeur
along the edges of ripatisan tones and within fermarly active flood plains. The
above ground bicaass adds to tha coarseness of the surface, dissipaces
flesduwarer snargy, and acts as a fileer to catch amd held che sedisent befora it
can reach the strean. It a&lse provides microsices for the germination and
establishmont of new plance wichin che riparian zone,

The major faccors influencing the clparlen conditlen wichin che wacershed are
grazing, cimher harvest and flre suppression.

Grazing wichin rciparlan @ereas has besn Ioportant in wmodifying speclas
coppealclon thraugh cactle browsiog, and trampling ef creas, shrohs, and herhs,
reductcion of soll prmtlviq chrough cempaction, and the lowering of che wacer

eabls threugh dewmeuccing.
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Tinkar harvest along ciparian zooes has had the seffecc of ceducing shade ajong
streams this Locreasing stceam Cesperstures, ond reducing the nunber and typs of
dawn woady material to steeams through stem removal. Also, incressed asouncs of
pediment daliwered co the stream has pesuleed fres ad]acanc tiobéc harvest
acEfvicias.

Fire suppression has sffected rlparlan systess in this vatershed by allawing for
enctoschsant of conifers [nca shada intelerant plant comsunities such as aspen
companities, thus raducing their abkllity te regenarata or coopete for slca
resources in tha low Light condiclons cceaced by conifer encroachment,

Strean Channal

A. Gepazal Description

Frresns fall into thres classifications, perennial, intermlftent and sphemeral .
fhore ate 46 miles of perennlal, 235 nilas of Intermictent, and 161 miles of
aphemaral stresns ldancified in che wacspshad.

The persnnial steams ara Silver Creek, Wescfork Silver Creek, Northferk Silwer
Creak and Guyer Creek. Thers are gavaral largs incermlttenc streams within ths
watershed Imeluding Bermy, Squaw, Indian, Auger, Orahan, and Hawk Cresks, In
additien, portions of Benny, Squaw and Indlan Creeks have parennial flow fare
ghort discsnces before Flew goes subsurface and streams become intsrmitcent
again. Geparally, stresms on the western portion of ehe wacarshed originate
from springs and coand to be perennial,

Stroans on the esscern portlen of the watershed flew from the uplifred landscape
thae securred when Wincer Hidge faulted and the rim formed, These streams Eend
te have a less defined drainage with much of the water sheeting across che
surface. The majority of flew occurs as a direct result of rupoff from
snoweslt, Intermittent flow chat oocurs later in the season is from saturatsd
gail resulting from snow melt. Tha screams on the @ascern portlom tend co be
much flashisr, with most of the £low ccourring between Harch and July., As &
result of tha shorter paricd of flow, these atasms have riparian vegetation that
{5 assoclaced wich drier soil condicions, Perennlal screams on che western
portion have such more wigorous and diverse rliparian wegetatlon.

Ephemeral stresams In the western percicm of the witershed (pumles zone) do nec
have well defined channals, Mowesse, formation of draws in the laadscape
indicaca thac erosion does occur and chess channels flow in extreme avenbs.
Epheneral channels on the eastern portlom of tha watershed are bactar definsd
and usually have evidence of channel scour with a defined bad and bank,

8. Fluvial Syates

wost Fork S{lwes Creek Flows Inte a small ressrveir which lspounds water behind
a4 dam at ctha conflusnce of West Fork 1ivar and lowsr Silver Creeks In T298,
R14E, Sec. 5. West Pork Silver Cresk is persnsnial for {es encire lemgth, Lt
ariginaces at a yeas roucd unnaped eprlng scurce, apd even in excrese drought
yvears exhibivs flow through August, Septenber, and October, Korth Fork Silver
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Creek i3 persnnial from an ared of unnamed spring seurce (MELs&, RELS4, Ses, 243
dowrs Erean Abowe that paioc, Horth Focok §ilwer Creek s inceepltzanc,

Guyer Craek [lows inte Thompson Beservoip |n TI0S, RLIE, Sec. 19, CGuyer Creek
i perennial for ilte aentire lsngth. It origimacee at & year round unnaoed
spring source. Stcavberty Croek has po perenplal reaches,

Indian Craek and Silwar Creek [abows Thompson Regervolr) reach a confluence
ahiout 2-1/2 miles abave the reservair, and fram thac palnt downsccesam ate named
"Silver Creek®. Howewer, Inrdian Creek drains a larger area chap Silver Creak
Thars ara po perennial reachas In chis subshed, however, historically Indian
Cresk may have been pecannial. GIE currently shows 2.8 slles of peresnlal
strsam In this subshed The majerity of Indian Creeks headwacers (on U5
Timberlands lands} havwe been clearcut {n tha past cue dacadss

Squaw Cresk snd ifs tributaries are Incecmlttenc, wlth cthes prlsacy source of
water baing the gentle sloping basalt uplands of the Winter Eidge block fault .
In addicien, ilc is fed by a number of sprimg scurces (Aspan, Peck, and Puddls
Spcings) at varleus pelnts alang lcs goute. IE flows inte Thompsan Resecvoir in
Tii5, R1%E, Sec. 5.

Bonoy Crask apd ics cributaries Oraham Creak, Walker Cresk, and Hawk Cresk ars
frtermittens (10.4 niles of "perennial® stream listed in GI8). Tha primary
source of water for Benny Creek is cha gancle sloping basalt uplamds of tha
Wineer Ridge block [aulc. Ics tyibutdries begin at lower elevatlons, well helow
the uplands of Wincaer Rldge. Seony Creak flews [ncoe Thospssn Ressevele in TIOS,
RI1LE, Sac. 33,

lowsr 5Llver Cresk (balow Thompsen Reservelr) and Loa cribucaries Include Augsr
Creek {intermittent) and =several other wun-namesd Eributaries. The level of flow
af Silwer Creek i@ controllsd by the dam ac E£he north end of Thospson
Beservodr. During very lov snowpack years, Thompson Reservodr essentially dries
up by Late summer. In chis event, Silver Creek also dries up. However, the
paln stem of Silvar Crosk is listed as pegennial., GSillver Creak [lewa into a
soall ressrvair which is backed up behind a dom at the confluence of Wast Fork
Silver Creek and Silver Creak in TZ95, RLUE, Sec. 5

The Thompson Heservolr subshed includes Thompson Reservolt and the Intermiccenc
and ephemeral dralnages which flew direcely [nte Thespsen Rasaresles, MHosc of
chiaga drainages flow from the soucthwestc amd mortheast.

Wactar Qualicy

#, Banaficlal Uses of Hacer

Wacar gensrated within the watershed supports many beneficial uses, Including
irrigation, livestook and wildlife watecing, and rosd wacering for dusc
sbacepent, Thoapscn Resarvolr is an lwporcant feature within the watershed thac
provides benaficial uses focluding water recreatlon sctivitles sueh ss flahing,
boating., and camping. ©Ocher beraficlal uses dpclude providing an iopoctant
habicar for redband trout, & federal candidate spacles for cha Endangered
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Spocies List and & Reglon § ssnilcive spoecies. Also, the watershed provides
kabitat for nop-gane £ish including dace and Tul ehub spaziss.

treams and tipaflam aceas provide habicar fer tesldanc Edigh, aguatiz 1ife,
wildlife recraacion, and aesthetlc purposes, Guyer Creek, West Fook Sllver
creek and Morth Fatk Silver Croak are the perennial streams that provide the
major fishery cpportunitles, Incermictenc stresss within cha watershed may
provide soms spawning oppoctunities for crout that Live in the reservalr.
Riparian habitac along imternittent streans [peluding Benmy, Sguaw and Indian
Crasks are fmportant for a vaciety of wildlife species. Halntalning banmeficlal
uses i3 alas fsparcant for sescing tha Claan Water Act and tha Antidegradatlion
Poliey of tha water quality standards cegulatien, &0 CFR 131.12 (&D FR 51a00,
1981},

Dapand for chese heneflelal uses are expected to increase In the furure.
Fresapcly, thece ars no uses of water Im che watershed for induscrial supply.
hydropower or comsercial navigaclion.

Perammlial steesms within the wacershed have been oonitored for larges wood,
camperature, poals and sedipent, These water quallity parameters afe discussed
Furthsr Ln Current Conditions. Tepperature and sediment are limicing factors
that are affeccing wacer qualicy in perennial streams within tha watershed.
Both West Fark Silwer Creek and Silwar Creek are on che Environmental Protection
Agepey 301 {d) Lisc.

Vertieal stability of stream channela has been affectad with streams being
dosmcut in many cases and contributing large aBounts of sedipepc to Thoopesan
Beservole. Downstrean of Thompson Beservolr, StTean tempeTatures are elevated
and sadiment in stesanm substrates are high.

B, Water Rights

The Forest holds stace water rights on 19 sites within che watershed. Thres of
cha sices ars for road watering snd the repaining 18 ars for stock water ponds.

Existing private water claims in the wvacershed ineludes only watst rights within
Thompson Ressrveir. Irrigation season for surface water SLaTEA April 1. Watar
from the resspvoir iz penerally withdrawn betwsan April 1 and October L. Thars
is o ground water uss within the wabsafslkad.

fpecies ard Habitats

A, Tarrescrial

1. Thesacaned, Endangered and Sensicive Specles
a) Hegtharn Bald Eagle
Three bald sagle use areas (an active nast site, & winter Toost area, ardl o
pocantial nest/roost area) ogour At Thoopsan Beservaly and along Silver

Oreek. Total aores within these Areis are 17,300, About 2,900 ascces of
forest stands Ln the aress are presencly sufcable nesting/roosting habicat.
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Andcher 1,400 acces of [aresT stands could be treated te maiotaln/improve
habitat sulcabilicy. Thoopson Reservelr is a key foraging area. Mumbers of
#agles using the roost Afd che location ef the roost stand [§ unknews,

b)] American Pervagrime Falcon

Patencial mescing habitac has boasn idepcified ac 21 eliff sites, proimarlly
along Silver Croek. [t Es noe knosm LE any of the sites are accupled, Tha
hest Foraging hableae would be Thompson Heservodir and the spillway apea whare
the Wesc Fork flows into Silvar Cresk.

£)] HRETAEN Sage Grouss

A lek site occucs aleng the West Fork Silver Cresk ac che Foresc boundary.
Tha sice covers abouc BO acres No birds have heen chserved at the site
gince ac leasc L1981,

1, Eaystena Spacles

a) Big Cams

The watershed is lecated within the 5ilver Lake Management Unit for deer and
elk, and the Scuth Cancral Elk Management Zone. Three hetd canges, the
Wintar HEidge and Yamsay elk herds, and tha Silver Lake dear heard, ooccur
here. The elk populatlion [n sscimated at 800 to 1,300 animals and the deer
populacien at 19,300 wintering animals. The entlee wacershed L& sulcable
habirar for dear and elk.

Generally, all seasonal habfcacs are in & scece of advanced plapt succession,
and thus have a reduced carcving capacity to suppott big gane. Deer and elk
sccur throughour tha waceeshed year tound, buc thelr seascral distribucion
and density is regulated by sweather condicions. There are 2,767 acres of
dest winter cange in Managemant Atea L. This rangs was decumanted as balng
in poor condicion as early as 1948, Elk winter range occurs around Foscer
and Sycan Buectes and Hager Mountain. An elk calvwing atea oocurs in the uppet
Sguaw and Benny Creek subsheds. The deer populacion crend Qs pressncly
acable, but srracie, and the alk herds are on an upward trend. Both cover
and habitat affectiveness for deer summer range neet or exceed Forest Flan
standards Ffor all suhsheds esast of Silver Cresk, but HE{habitac
affecrivensss) on dear Cransition range [m Silver Creek is below Forest Plan
scandarda., Two lacge wildfires (Toolbow and Coyote) created Eranslent 1.111:
forage areas which afs graduslly losing chair eaffecrivenssas az pine
plancacions mature. The Alder Bidge fire of 1956 will provide about 3500
acres of early secal fovaging babieat for che nexc 20 to 30 years. Hoad
dansicy sxcesds cthe desired comdition for hebitat seocurity in some parts af
the watershed. An increass in the distributlon and densicy of juniper has
reduced tha productlvity of hecbacesus and woady forages, but Lpereased cover
at lewsr slevaclons in the watecshad, Riparian habitat conditions fok
:I:'umin;. ealving and reacing, especlally along Intermliccent streams Tave Baan
degraded by heavy Livestock and desr grazing,
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b Baaver

Currentiy, cthere are conly ! active colonles, one ac Silwar Creek marsh and
the sther in upper Guyer Creek. The present distribution of beaver and che
nunher of colonles is Far less than what ic waa 30 co 30 years age. Hore
pocentlal habitat exiscsd than is presencly occupled, The presenc conditdan
sf thiz habliest iz less chan desicable bBecause of rciparian hablicar
dogradacion and a lower water tabla, sspacially on Incermiccenc screams.

3. Mnnagement Indicacoc Species Associated wich Late and 01d [LOS) Forest Cover
a) Genetal

Dedicated old-growch forest scands (Hanagement Aces 3 and 14) occur om 4,100
acras in the watarshed., Another 16,%0M asceea af LOS Eorest cover has heen
{denzifisd, but ars met dedicated scands. LOS foredt cover has declined
significancly slnea L9530, and species composition has changed from a mescly
pure pondarcsa pine te & Bore mived conifer foress., IR gematal, habitat for
species asscelated with open, parkliks L05 single canopy pondercsa stands has
declined while mulel-scoried mixzed conifer LOS hablicac has increased.

k) Gashawk

Tws serive nest sites and one alternate nest sice have been fdentified In the
Benny and Thospaon Bessrvoir subsheds, Owerall, habicat suitabllicy and
availabilicy for nesting have declined in all subsheds since 1930.

2 Flleated Woodpacker

Thraa active Fforaging areas have been idencifisd: ons each in opper CGuyer
Greek, upper Wesc Fork, and at Hager Mountain, Owverall, suitabilicy and
catal sereas of Foraglng habitat has increased sioes 1930,

d} Amarican Marcten

Hager Mouncain, Winter Ridge and tha Antler-Buck seml-primlcive area are the
1 geparal areas that provide potential marten kabitac. The only confirmed
partan sign is in the Antlec-Buck ares. Bech hableat avallabllity aod
continuity have declined in all subsheds since 1950, bur sulrabilicy may have
increassd iln some patches of LOS forest habitat,

2} Hlack-backed Three-toed woodpecksr

only about 2,000 acres of LOF lodgespels pine are availabls as the mast
sultabls habizat for black-backsd woodpeckers. Habitae availabilicy and
suitability actoss all subsheds have declined since 1950 wicth the loss of LOS
pine forests. Foraging sign has recencly increased scross the watershad in
association with ipcreased bark beetis activicty in the lates and old pondercea
and lodgepole pine scands. Local movemsnts and saall concentrations of birds
sceur Lp response te local temporary sites of high beetle secivicy. The
inereass moted In foraging sign may reflect more of & change in distribucion
than a large increase in bird rumbers.
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%. Dead Wood Habicac Maragesment Indlcator Species
aj Primary Excavacars

all subsheds probably have experisoced a dacline in populations of poimacy
aexcavating species since 1950,  Pepulardions are sursised to be oarginally
wiabla ac prasanc. HNosbsr of acres af P.gu.ngul hablcat hasx decllpad &5d
distribution has becoses mers festrflcted as snags and down log hablcat have
baen redussd, The guality of remaining sulcabla habitac has leprevad in
tecent years due te Ehe incredsed mortality of lacge diameter tress in lace
and old forssc covar,

b)) Red-naped papaucksr

The prefected habltar of sapaucksrs (s L3S aspen stands which hawve wacy
limiced discribucion chroughout che wacershed, Aspen (5 rescricced almosc
oxclugivaly to moist/wet sites around riparian areas and higher elevations om
Hinter Ridge amd upper Guyer and Weat Fork {reeks. There are cnly abouc 104
actes of aspen. MHany 105 scands are decsdenc, wixed with conifer spacies and
have lictle if any regensratlon, The distribuclon and tecal acces of aspan
ars uvndaubhcedly less chan vhat ccourred prioc to L950.

B, Aguacie-Sangitiwe Fish

An svaluaclon of sensitive fish species wvas conducted for tEhe Yansay AlloEment
Envirormental Assessment (Yamsay EA), The resulcs of the EA are Included in
this warcershed analysis for purposes of assessing current habitat conditfons
for sansitivae fish species, riparian enviromments, and soil and water
resources, The evaluation identified Guyer Creek, Lower Silver Cresk and Uaac
Fork Silver Cresk a3 having realdene pepulacions of redband trouc
{Cneherhynehus mykiss spp.). ond a Region & sensitive specles. The inlanmd
redband {raiobow)] toout are defined as all inland, non-anadsopous ﬂﬂ:h#ﬂhﬁ:ﬂ‘htl

omykiss populations occurring In central and eastern Oregon desart sCTeams.
Acearding te Bahnke (1981}, several basins west of the Alvord hasio and oorth
of the Lahontan basin have the Interlor cedband tzout a8 cthelr nacive trouc
species. This watershed ls in tha Fertc Reek kasin and meats this critaria. Tha
radhand trout 18 & spring ({March through June) spawner with eggs usually
hatching in & to 7 weeks and alevins taking an additlenal 3 ce 7 days co absoeh
the yolk bafore becoming fres svimmers (Sigler and Sigler 1991)., The average
age at first spewning {s cypically 2 co 1 years, BRedband Ercue, wp te 12
Imchés In lengch, require access to spawning gravels of up Eo 2.5 ca dlamacar
with less than 10 _percent [loe sediment. Gensrally, water tesparatuces im
sxcess of 71°C (70°F) ars unfavorabls and may causs stress to all ags clasdes
{Ziglat and Sigler 1991). BHoth sediment and Eempecature are limlting factors
in this watecshed. Sedimenc excesds 30 pereanc In tha majority of the
perarmial scraama. Eeaches of Wdestc Fork Silver and Silver Creek havae
teoperatures in excess of those tolerable.

Tha watershed provides ioportant habicat for a vwaclety of [lsh wirhin the
Summer Lake Basin, Bech perapnisl scressms and Thowpson Heserwvolc support
populacions of sewaral spocies of game fish including cedband Eroue, ralnbow
trout, eascern brook trosit, cucthreat crout, and large mouth bass. The Oregom
Departaent of Flah ard Wildiife also stocks Fingerling and catchabla slce
rainbow trour in Thompson Ressrwelr. Cuctchreat trout are stocked every othat
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yenr, Honsgase fish species Eound [ the Supmer Llake basin, and thought ta
ocour in eha watershed, include unknown tuf chub species, unkpoun dace specles,
apd gpackled dace

Hapm-natlve fish Introductions to tha Silvar Creek Wacershad [nclude Eastern
brosk trout, ctalnbew ereut and lacge mouth bass (large mouth bass are illegal
introductionsa) WUhice bass/striped bass hybrids wWers recently introduced Ln
Thoopson Besarvoelc by the JDF&Y,

tavel 11 stream surveys were done in Guyer Creek (1990}, West Fock Silver Cresk
(19923, and Borch Fock Sllwer Creask (1992) These sutveys lnvencaried che
pragenca of fish speciss and habitat. HRedband Erout cccurrence was documented
{n Ouyer and West Fork Silver Creeks within tha Yansay Allotment durlng cthe
15%0 amd 1992 hableat surveys, No redband trout were poced durlng the L%%2
survey of ¥erth Fork Silver Craesk,

Huaman Tias

Tho Silver Creek Watershed provides a sultl-faceced natural anvironment that ls
both ateraccive and utlifzed by humam beings fer all oanoet of acelvities.
These activiciss rvange from uctilicarfan funccions te spirituel pursuits and
aeneal renewal, All nacural features contained within the watershed support a
full array of human needs.

Decupacion of the watarshed first cccurred Ln tha open areas contlguous and away
from the foeasca, Amstican Indians took advantage of the doolnant natural
feacuras. i.p. rock ouccrops, wet and dry meadows, pooled wacer and rurming
water for thelr rescsurce nesds and rellglous practices,

A ssall porcion of the former Wlamath Tribes ressrvation occugles che extrems
southvest arss of the watershed mosz of which Ls within the Indian Cresk
Subshed, Tribal oesbers recain huncing, fishing and gathering rights Ln chis
ATER,

Fure-Amsrican explocation and settlement focused on the open and watared ateas.
Trappers and mountain men gowved Lo and through the Silvar Creek area. Early
settlers Ffound asbundapt grasses for their seock and settled adjacenc to the
watarshed wvhile using the Silver Creek basin for scasonal grazing.

Timher harvestimg and suppescive {nfrastructures (L.e. roads  a&nd rallroads)
construcclion proceeded slowly in the Silver Creek waterahad and accelsratad
afcar 1945,

puile in 19227, Theepson Heservelr daminares the landscape of the watershed.
This water [epoundmsnt feature., which was builc in pactnership with a local
{rrigacion districc, has subsequencly become a majer racreational sice, Large
muzbers of paopla use the area for scasomal activities, whils cha resecvele
cepcinues to serve irrigation needs for the Silver Laks basin area.
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STEF 2, IDENTIFICATION OF ISSUES MAE}J@ESTIHE

Step 2 ldencifies the key Lssues and questions developed by che analysls taam.
This idencificabicn of fssuss halps focus che analydls on the key elemencs of
the scosyscem Chat are most relevant co the mandgesent quascions and objectives,
humsn valwsas or resourcsa condleions witchin the watarahad. The kraowledga
chtained From Ehs watershed assessment completed by the Discrict and informaclon
[rom The cora team specfalicrs halped pafine tha lasdes, Each issue 1=
addressed speciffeally by answering the key questions and the parametets Liaced
below =ach lasue.

Teaus ®1 Fast managensnt practices such as logging. geazlng, road building,
and irrigacion reservolcs have alteresd water qualicy within cha
watarshed.

Eay guastions;

1. Dess Silver Greek and ics assoclated tributaries meec State of Oregen =nd
Forest Plan wacer gualfey scandsrda?

farameters: Temperature aid partlculate maccer.

7. Whars and which sanagesent aceivici{ss and patural processes have resulted
in degraded water quallcy within tha Silver Creek Wacarshad?

Paranecors: Bank stability, percent stress shading, sedisentc delivery,
mactalevercebrates, and arcslon. .

3. Is Thempeon Heservelr affeccing che Silkwer Creek Jubshed and can
adjustments be made in the management of the reserveir in order to meet
water guallcy standards?

Parameters: Tesparaturs and sedioent.

Issus ®2: PFunctions and physfcal characteristles of the rviparian ecosysten
within the %ilver Cresk Watsrshed have bean alcered Eros thairc
agsuned histeric condicion.

Key questlons;
L. How do land managesant activities and alteration of natural discurbance

processes affect rlparian ecosystems? Are these sctivities preventing
recovery where these ecosyatems are currently oot fumetioning properly?

Parametars: Bank stabilicy, channel worphalogy, soil conditlen, soil

drainsga/lovering of the water table, large woody debris and wvegetatlva
commumnity,
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2, How have changes in riparian ecosystems affecced other resources Aush as
rlpacian wvegecation, fleh and wildlife habicst, farags producciviey, and
dewvnecrean [reigationT

Parametecs: Pools, temparature, bass Flows, and water guallcy {ceocperacurs
and curbldity),

Issus ®1: Pask npanagenant praccicasd such as tegervolr conaftuctlen, road
cepscructian, grazing, tlober harvest, ecc., hava alcaved bases flow,
peak flow, and clelng of peak Flow.

Eey questions:

l. Has the natural flow regime {in the watershed been alrered by grazing.
tlaber managemanc, road building, and diverslen activities?

. Parametsra! Tising and frequency of msan flows and base flow, cusulative
wffeccs, soll oolsture aterage. =oil drafnage, and curtent disturbances.

?, How have managemsnt #Achivities and alteration of disturhance processss
affected the wacershads ability te withetand catastrephie evencs?

Parameters: Stpean channel sorphelegy and velume of runaff,

)}, How has Thompson HReservelr alfected the f[low regles of the Silver Creek
Subshed?

Parameters: Timlng and Erequency of mean flows and paak flows and strean
ehannal sorphology.

Issus #4; Managoment activities have oodified Eish and wildlife habicat
condiEions and have eaused changes 1B apecies distribution and
populacions,

Key questions:

L. How hkave FLah and wildlife abondance, disecibution, dJdiversicy. hsbLlzat
condicioans, and aquatle system processes and flews besn alterad?

Paranacors: Past and present habitat condlclons apd conneccivicy; fish and
wildlife specles composicion, discribucion, and populations: and locatlon
af }:-:r rafugia or hotspot habitat for Threacened and Endangered Spacles
[(TES), keystone and HIF spacies.

2. How hawve oanagement actlvities affected aguacle/flsh and wildlife

biodiversity, discribucien, apd pepulacions; and especially fragmemtation
of fish and wildliife species populactions which Ehreatens specles viabliLzyT
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Faramebers! Large woody dabris, pool habiesr, bank scability, sTrdéanslde
cover apd subscrata cemposition, bank width to dapch pacios, core lacefold
geral Forest hablest, edge/patech and patrix habitat, eaver/Eorsges habloac,
pesting/ [ Eawning)/rearing habizat, security hebitak, dead wood habicar, and
fish ard wildlife spocies cooposicion, and distribuclon and populations,

7, Ukare ace the known problem areas thac ars centributing to reduced fish and

wildlife habicat capablilicy?

Parapetsrs! Locaclon of nanagsment astlvitles and natural svents affeccing
fish and wildlife habltac abundance, condition, aved dliscribucion.

Issus #5: Past management activities and alteration of natural disturbance

processes, including Eire exelusion, have changed tcha functiom,
pactern, coopesition, structure ard the denstcy of vegetation within
the waterafad.

Eey guesctlons!

1.

How have the array of landécape pstcerns of plant cesmunicies and ancal
scages i che watsarshad changed ower tloa?

Faragscars: Past and present landscaps sacrix (pattefn analyais), size,
scructure, TES species, oexious weeds, roads, and vagetacion cooposleien,

7 What esused the changes {n the landscape pacterns of plant comsunities snd

seral stages in the varershed?

Parameters: FPast and present disteibucien of conditlon class and sersl
stages] magnitude and LRcenslcy pf fires In past cenfurcy: MENagement
{nfluance in terms of logging, grazing, and flre suppresalon,

3. Bow have nanagesent accivities and alteracion of dlsturbance processes

affacted the watersheds abllicy te withstand catastrophlc events?

Parametecs: Historic ws. curcent mertalicy, disesse, and fire oocurrence,

Issus #&: MHeec peoples peeds for uses, values, products apd services within the

limitations of oaintalning scosystem health, diversity, and
producclvicy to best mest eurrent and fucurs needs .

Eay quascions;

1.

1.

H#aw ghould the watarshed provide for cha futurs human uses and needs?

Paransters: Timber harvest opportunicties and crends, grazing, and rosd
ACCESE.

How should Thompson Reservoir provide for the Futurs human uses and
eeenda’?

Paranersrs; REecreatlon and irrigacien,
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STEF 1. DESCRIPTION OF CURRENT COKDITIONS

Step 1 desls with the cucranc tangs, distributlon, and comdition of the galavanc
ecosystonr elepents within the watepshed [c documents Ehe @ere detalled
analyses completad for the core topics and other ecosystem alemants {dencilled
in the charsccarization af the watershed and [ssues and key guestioms. Qurrenc
Condition refecs te the cime perlod from abauc 1945 to pressnt,

Erce 1I:|LI‘N¢H gRE

Eroslen means the wearing away cf the land surface by decachoent and movesent of
soil, organic matter, and rock frageents through the action of poving watar oc
wind. (mte this material soves from ics positibn in che landscape it e
coneldarnd o have ercded. Much of this materfal ls deposlted alemg the way
whare it beccmes part of the soil mantle. However, once these soll or reck
particlas teach & astrean chammel It ia considered sedimant. Ic is astimated
that only abouc 10 to I0 parcent of the toeal srasiom becomes ssdipsnt,

Aoy managesant activicy rchat exposes minsgal soll, decressss the natural
porosity of the soil, incresses cverland flow, reduses vegetative growth, oF
reduces slops stability has the potential to ceuss accelerated ercaion. Also,
rhess same nanagemant activities cen Inerease soll compactien, puddling,
displacement, and burming which in thamsslves may result in an increass in
accalacated arosion as well as a reduwction Io sice prodoctivity,

The managenent setivities which have sffected eroslon co the greatest sXCent aTe
road bBuilding, timber harvest with 1Lcs associaced landings, skidtralls.
skidroads, and tewporary toads, grazing, aod f£ire, Thess activicles often
changs tha physical propercies of tha sell, the infiltraclon apd parcolation af
wacer, and consequently the amsunt of water that Elows ever che land surface,

The current stasional condielen ef che watershed reflacts management L[nflusnces
which bagan in the laca 1800's with the intreduction of logging., road bullding,
and grazing from large herds of sheep. By 1930 a natiafal markst had developad
for lunber, and legging increased algnificancly, Harvest records indicats that
many areas have been logged two or three Cloes since cthen. In additlien, im 1961
the Coyors Fire burned over a large area of the south-egancral portion of the
wararshed, All of thess factors have resulted in cusulative effects to the soil
aver time with & resultant incresse in accelsrated sroslon rates, The sffects
of the wildfires, howsver, have diminlshed over time and are assumed to have
raturned to natugal levels. MHest srosional effeccs dus to grazleg ccour within
riparian zonas wich minisal levels occurring on the uplands. Bank ercaion 1s
Algeussed under the "Species and Habicat® section of this analysls.

During the assessmenc phase of this analysis, data wvas collecced on Cuccent
Disturbances (ses Ecosystem Assessment Guids, pp.V-1,2,3). The intent of this
assesEmant was to decarmine the extsnt of all landa in an adverss cendicion.
This impcluded all system roads, landings, spur roads, and skid trails as wsll as
lards decrimencally cempacted, puddled, displaced, or eroded. All subsheds
within the watsrshad were mappad as follows: Light - adverss soil iopactd cocur
on less than 108 of chs subshed: HModerace - adverds soil lspaccs gecur om ia -
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d0% of che subshed; apd Hiah adverese soll fppacts occur an more than 10% af
Ehe zubghed,

In addiclom, four Elmber sals hareest units were intensivaly monitorad co
datermine priecy lmpacta, One even-aged and cnd unaven-aged harvest unit wichin
each af twe subbasins, the Weat Fork of Silver Cresk and Thampaon Resaprvelc,
wate sampled Wich randn Cransects, Results wers 1% and &1w for Uage Fark and
3% and 36% for Thompson Reservolr.  All four sample sites were within arsas
that cthac had been previously mapped "High®, ie, as having been lopacted aver
20%. alchough limiced in scope, these intansive menitering results tend ca
support prier sanpling done ewver the entice waterahed far che Currenc
Dlstufbances oodule.

Tha f{allewing tabls shouws the estimaced parcant of sach watershed thac is in cha
*Light/Hoderate”™ cacegory, io, frem 0 to 20w of che soll L& In an adverse
condition, mnd the “"High® category, ie. more chan 208 of the scil 48 Lr &n
advarse cenditlon:

Eaclmated Current Dis_t_urhmun of Subshedsid}:

Subshed Light darata High
Wast Fork Silwer Creek 19y &l
Guyer Creek T 13
Indian Creek 25 T&
Squaw Creek 58 L ¥
Banny Crask Ebl L
filver Cresk i5 65
Thampaaon Easarvolr 50 50

The cables en Cha next page show estimatsd gurrent accalspated eroslon cates for
roads and timbar harvesting. Ic {o chass sanagessnc szcivities which pensrally
have the greatest effect on incressing uwpland scosion races over natural
levels, The Flgures should be considered as indicative of relationships with
the warious activicles rather than as abselutes becsuse of the many {mcerrelaced
variables that Iinfluence the eroslonal process. Ho aoctual sodl loss rate
senicering data I8 avallabla. Caleulacions wara basad on & “Culds feor
Prrd.'l.etinl Sodimant Yields From Forested Watecsheds®, U8 Forest Service,
Horthern Region, Intermcuntain Esglon, &9 p., 1981,

CURRENT COMGITIONS-2




Estimated Eraslen Bslacing to RoadsiTomsS yr)®

Subshed Tocal Tozal Basic Gaologle HMitlgatien Erocsian
Eoad ML Eoac Ac Eroslon Bate Er Factor & Beduccion Bate{Tons}
Hest Fork 128 219 5,000 =faqal Lk LWy 81
Guyer Clk il 177 000 = 235 43N 66
Iedlan Ck 63 162 .oy * Al &3% 256
Sguaw Ck Bl 177 5,000 ¢ .40 45 304
Benmoy Chk 136 297 5,000 " S 43w 536
Silver Ck 52 FRU 5,000 " .44 Wi w13
Thonpson B 12 | 5,000 ™ iR 45N _laa

Estimated Total: Z.436 rfyrc

+ The rosd area includes the distance Crom the toe of tha fi11 slope te che tap
of the cutslope, This distanca is estimated co be 18 fc. on average. it
ineludes all system roads and are assumed to be cross drafmed. The "Gealogle
Eroslon Factor® adjusts the "Basic Eroslon Hate" Teo roflect inhsrenc soll Loss
racas for diffsrent geologle vock types. The "Basic Eroslom Rate™ ropresehts &
stable valus from 3 te &+ years after Initial construecion. The "Miclgaclon %
Reduecion® Ffurther reduces earoslon Tates according to varleus mitigation
peasures, Tha calculaclions for the Thospson Reservelw Subshed sxcludas lands
(rundaced by the reservolr.

Estimated Erosion Belating to Tiober Harvest{Tons/yr):

Subshad Total & Impacted Basie Genlogic Erosion

' AETRS Ecrosion Race Er Factar Rate{Toms)
west Fk 24,001 174 20 cfsgmifyr  4b 419 tons
Cuyar Ck 11,066 15y ad - 34 isg =
Indian Ck 8,833 0w 9 % Al 157"
Squaw Ok 12,411 256% W H L&D 182 =
Benny Ck 16,381 10 a0 " 42 421 *
Silwer Ck 16,Z7% 1w ai o 44 e -
Thompson B 6,116 Tdn ad L a4l ii56: *

{Eszimszed cotal:l,B0d tons)
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Tha logzing evsten wsed for this evaluazisn was cleaccuttlng with teescer
warding, Temporacy roads, skld tralls, and landings are assumed En have haen
warer-barced and sasdsd as stapdard nlcigacion. Caleulaclons were based an
sroslon rates Ffour vyears after the inirisl disturbance. Sell loss rates
ralacing to any current legging activicies are mot & part of chese estimates.

Current candicions of pass Bovanant [s oof a comtern within the watarshed. HNa
maan sevenenc s koown ca exist wichilpn any of the subbasins, Howsvag, Tha
potencial does sxlsc tar debris avalanches to occur on Hager Mountalpn and for
slusping to aceur within the hesdwaters of the Wast Ferk Silver Creek and Guyer
Creek, HMinimal Llogging and road beildirg io these areas have peducsd rcha
potential [or masa movement.

Hydzology

Silver Laka Discrict Hydrelogisc, Tom Fraidrichsen, estipated Flows Ln West Fork
S2ilver Cresk and Guyar Creek using srailable stpess flow records. Thase were
gbrainad from the United Scates Geclogic Sucvey (USGE) fer lower Silver Coesk
For the perled 1905 to 1987. Ochsr periodic instantaneous [lov records wara
abcained from the Orsgon-Water Hesources Depacement, These racords wers
obtained randemly and do not previds a complece flow record for stresmas L cha
wscerehad, In additlen, USGS screamflow records From Bridgs and Busk Creek ate
adjacent to the Silver Creek watsrshed and wars used in estinating flow. The
USES pecards for the Chewsucan River (1927-1987) provides che most cooplece long
tars records For a rlver system within the area af tha Silver Creek wakershad,

Thespson Reservolr has & significanc {nfluence on the hydrolegy of the
watershed., The resarvolr secves as a collsetion polne for over 504 eof thae
landbase in the watershed and (pfluspces base, oean and pesk flow in lower
Silver Creoek. Eelsass of water from the reservolr la dapendant upon irrigatlon
pesds and I8 ragulaced by the 5Llver Lake Irrigacion District. Westfork Silver
Creek 1is not affested by Thompson Heservoir becauwss tha scream conflusnce s
below Che rasgarvolr,

A, Base Flow

Minioum streanflow oceurs during late sumser and  sarly asutumn  (August,
September, October and November) in persnnial streams within the watershed,
This decline in discharge Ls due to & cosbinacion of natural Facters Including
low precipitacion, reduced drainags from che soll and bedrock, and suscained
high evapotcanspleacion, Base flow, or summer low flow, is important [er
palncainling aguacie and clpacian hableat and as a late-season WALSE scures for
wildlife and Livestock.

The wolume of hase flew varies depepding upon the locatlon wichin the
watershed. Generally, third order streams originating in che western half of
che wacarshed have pecennial Flow, Thess screams are Cuyer, West Fork Silwar
and Horch Fork Silver Cresk, Base flows average arcund 3 Cuble Feec/Second
{CF3) Far West Fork Silver Creek, 2 CFS in Quyer Creek, and less than 1 CFS In
Hocth Fork Silwer Cresk, Gooversaly, streams on Che sastern portlon ol the
wacarshad flow only in cespenss to direct precipitation or spring snow msle.
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Shott raeaches of Basny and Squaw Craak have parennial flow at lecaclons where
spripgs enear the chanpel. This flovw quickly goes subsurface and dissipates

With the sxceptlom of 1/ to 34 CFS chat sssps from the Thomgson Roservoir cam,
Lower Silvse Creex has perleds of no Flow. Fellowing the irrigation asaman,
wokar Is shut off at the reservolr (around Octobet 1}, There are na lagal
requirements 0o naincain instroam flow below this reseradr.

B, Moan Flow

Tha table belov shous that mesn flows are highest in tha months of April and Hay
for all streazs in the witershed. This cccurd regardless of Besgen Stream Typs,
perannlal flow characteristics, aspect or alevation. Incermittent stoeams have
4 shorter perled of flow, wich the highest mean monthly flows accurring in May,
and very lictle flow sccurring before Fabruary or afper July. The exceptlom
sepurs when raln on snow events create runoff during Decenber or Jamuary. Dus
to ths lpsceessibilicy of the watsgshed during this period, mo flows have been
maasured at that time,

Maan Flows (in sxcess of base flows) are less flashy om the wastern portien of
the warsrghed dus to che influsncs of puesice soll. Bass flows occur batweern
pugust and Septesbar and are conslstencly I-3 CF5 1in perennial acreass, with fs
Flow in Ipcermictent screams during late spummer and autusn, The exceprlon o
this are small pertions of Intarmittent streams Chac are spring fad and whers
water guickly goes subsurface due te lack of sufficlent flew, ‘This occurs io
Squaw, Benpy and Imdian Creeks. Flew sap also oocur as a result of runaff from
incence thundsratorms. Eacimaced oean monthly flows are shewm balow.

Escimacad Mean Monthly Flows (CF5)

Weze
Ferk Lowar Lowee
Honth Silver Cuyar Silver Ranmy Sguaw

(-1 k| 2 2 1] o
Hen 3 2 P 1] 1]
Oec 5 3 7 o [x]
Jan 5 3 13 a a
Fab ¥ [ 13 a L]
Mar 10 & LG L ]
ApE 19 1a 83 7 17
Hay 0 15 123 1A 11
Jun 15 a & ] 3
Juk i & L3 o 4]
Aug 3 ] 18 0 o
Sep 3 1 21 a ]

C. Peak flow
In ctha Silver Crask wacarshed, peak flows generally occur from ©eln on smaod

avents or during spring snowmelt, Sumer thundsrstorms may be responsible for
peak runoff events in localized areas of the watershed, especlally in areas
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whare residual aslls are found, or wvherse fores:t flres have Burnec ac a high
anaugh lncansity to ereace high water pepellency lo the seoil,

Faak flows within lower Silwer Creek generally do mnot occur as & dipeet Fesulc
of Tunoff of precipitacisn, Thompeen Begervoir was construcced in 1927 for
pucrpases of scorlmng watar Eor l.‘r_'[c-u:l'l:urul Llrelgacion. Prior to cha
construction af the reservoir, a peak flow of 1800 ecfs was rcecorded in the
stream chapnal, This high af a peak flow i{s presencly unlikely o occur becauds
paak flows in ecibutary stroams of Banmy, Sgquaw. Guyer and Indian Craaks are
stored in Thompsen Feservolir and seldem are routed co lover Silver Creek through
the emergency apillway. The stered water Li than released later Ln the y¥esar
whan it is oeeded for lrrigation purposes. Exceptions may oceur in seme years
when Ethe resarvalr is at storage capacity peiler co peak flows in Eclbutacy
streams. However, USG5 stacistical analysis shows thaz this l& wery wunlikaly ca
pEEur .

Estimaces of flow by Friedrichsen {(USDA Forest Serviea District Mydrologlst ac
Silvar Lake) show chat pesk flows with a 50 year return peried can aqual 173 CFS
in Wese Fork Silver and 106 CFS in Guysr Cresk, Tha following table shows the
aftlmated peak discharge for different return intervals.

Escimaced peak Flow discharge in GFS, For indicated Escurrence intecvals
in years, and annual excesdenca probabllity, in percent

Return Periediyrs.) 2 L 1a 20 50 104

Conpacurlive Days 50% 0% 10% L] Fi ] 1% STEsan
1 47 83 199 1hd 173 201 Wese Fork Silwvar
7 15 &3 7 ay 106 © 113 West Fork Silwver
1 % 51 &7 a3 L& 134 Guyse
7 TN 1 47 57 fa ] Guyer

Tha tabla above shows that Guysr Cresk provides & small portiom of che peak
cuneff that Ls stered in Thompson BResarwolr. Peak flows equaled 1,800 CFS io
190%, chua, 201 CF5 would provide omly a small part of the entire flow that
gecurs in lower Silver Greek. The majericy ef flow ccocurs from the non-pusales
zone imtermittent channels ef Bermy, Squaw, Thompson and lowep Silwer Creeks.

Intarmiccent screams in the watershed are located within pumice and cesidial
soil areas. Indlan Crask is che only major intermittent stream cthat aeccurs
within the pumice zone. Streans In cesidual soll aress have higher runoff per
squate mile thanm Indian Creak, Banny Cresk, Squaw Creek, streans {n Thoopsan
gubished and lowsr Silver Creek are located in residual soll areas, The 30 year
prak flow events are estimated at 490 CF5 Lln Squew and 1,160 CFS in Benny
Coeek. Indian Creek {8 within tha Pfemdce Zone and can potentlslly have an
instancanaous peak flow of 250 CFS for the 50 year evenc.

Peak flows have the potential to be higher with incressed dralnage sf{lciency
from roads, An Oragan State Undversity Thesls by Pesple, under che directicn of
Gordon Gramc, focussed on cthe hydrolegle inceraction of Forested poads with
atraam netwarks, Tha thesis Ffound that nearly 0% &f tha road network dralned
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es mreaams ard gulliss, and are ctharefors hydrelogically integeatad with the
strean petdork (cited refarence Elliez ez, al,, 1996]. The €0% Elgure, from
Vomples study, was used to escimate the peccanC increase to drainage efflciency
in this watsrshed, The following tables 1fst strean dralmage densities that
tnelude gperennial, incarmiteent &nd aphemecal channsls. Estimaced cotal
drainaga densicy from road natworks are alse ipcluded im the table, These
densities ars lewer than setual oo the ground conditions because GIS dacta doss
mot show spall privace roads, temporary roads or skid roads, Closed roads are
consldered to contribute to cha overall drainage afficiency and are thezefore
ircluded in the following cable,

OVERALL DRATHAGE DEHSITY
(Oralnage Density on Combined National Foresc Systen Land and Private)

SEcean Total Increase

Oralnaga Hoad Escimaced In

Densicy Dansicy Dena ity brainage

* Eubshed [Mi/5q Hi.} (ML Sq. Wi} (Mi/5q . Mi.) NeEwork

West Fark 1,7 1.4 1.7 120%
Bilvar Creek
Guyer Creek 1.0 [ 5.8 240%
Indian Creek 1.8 &7 & 8 FEdw
Sguaw Cyook 1.6 k.1 4.1 260N
Baony Craak 1.3 . B T 2308
Silver Creak 1.7 1.6 30 230%
Thanpson Res 0.8 1.3 1.1 350w

B. Cumulatlive Wacershed Effacts (CUE)

The nacural cange of warlsbllity for forest canoples depends on the specles,
soils, slevacion and aspect. The Fremont Forest Flan | scandards and GCuidelines
af 408 canopy closurs may be up-raalistic in a nacural envirersant for cectaln
species. This should be considered when analyzing the lavel of impact, These
wers developed by the forest silvileulrurises.

Hatural Bapge of Varlabillcy
Canopy Clesure by Vegetacion Typs

Dominant Vageracion Type Canapy Clogure (®
Ponderosa Flne 26-55
Hissd Conifer 41=TD
lodgepole Flos 41-T0
<15y any Speciss 16253

The [ollowing lewal of impaces ara for the Silver Cresk watershed and can be
compared to Table 22 (Watershed Impact Limics) from tha Forest Flan, This next
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table usses canopy covet and road density to develop rha level ef (mpacc fer cha
subsheds .

t Land Impacted

By Emcire fy Sultable Foresct

Seibahad Subzhad Landa Only
wast Fobk
Silver Crask n 36
GCuyar Creek i 30
Indlan Cresk 3h a5
Fquaw Craek 30 Gda
Benmy Craock 3 iy

b S{lver Cresk 33 43
Thoapean Ras 21 ]

The abave summary shows that the Fressnt Natlonal Foreabk recommstded Lepacc
limit of 30% has been egualed or excesded in all of the drainages except Guyer
Ceesk, Addicionally, on & watershsd basls, all stresns equal orf excesd cha
20.30% level referenced by Troendle that results In [pereased screanflow from
the watershed,

'i'llil:.l.t'l.ﬂn

A, Uplard Forest Vegecation

Current vegetatlon wichin che Silwer Creek watershed is & @lx of both Forasted
and mon forssted emvirorments, These ooour in bech riparian and mon cipacian
ATRASE ]

Current ecoclass information breaks the forested partion of the watershed Inte
thres types; lodgepole pine types (GL), ponderosa pine types {GP), and whice fir
types (CH}. The table balow idencifies the number of acres in sach,

Farested ecoclasses within the Fllver Creek watershed

Ecoclass Typs ACEes
CL T.;H}lﬁ
CP 63,000 F§ and Privacar
cw 11, 000

#- Private ownecshlf within che wacershed is escioacted ea ba 20,000 acres of the
CP catagory.
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0f thess Fsrasted scoclassas, &,543 acres ware identified as Old-growth in the
CPF Evpa, ?.%671 &crec wars idepcified {n the CH Ecypa, and /O ScrEE WEre
identiFled in the CL cypa. Howevee 2,117 acras of che CL cype were [dembliled
ac tha hest late seral ladgepole Cypes as delinsd in the Forest Flan,

Estinaves of saral stage comparisons, dome in 1994 within the wacershed, are
[dancified in che followlng table:

1. Saral Stages

Parcentaga of Silver Creek within Early, Mid, Late and @ld faral Stages

Seral Scage Pecoentagé in watecshed
Early Ponderosa Pioe/ White Fir E_5%
Hid amd Early Lodgepole &.0N
‘MLd Pondeross/ White FiT 60, 0%
Late Pondarosa Pinms/Shite FLE 14 . 5w
Late Lodgepals Flne 2.5%
o1d Pordercsa Pine/Whice Fic B 5%

Currene demitiss wichin the Fforested stands are higher than historlcal
levels. At present, abeur 15.40 percent of forested atands (approsimately
16000 soces) have depsities that place stands st high rlsk for significant
incressss in mortalicy due té insect, diseass and demslty related mortality to
both the understery and everstory trees, GHase line densities wers galoulated
using Stand Density Index and Fits Indax {Cochpan, 1994} and are located In
Eha recommendatiens sectlen of this docusent.

On the CP sites mulci-sized undarstories are dominated by pondecosa plne with
western Juniper {Junlparous cooldentalis) coming in on the drisc edges.
Wulel-sized whire fir iz coning in on che (W sites, The result is an ineraase
in overall structure of these stands.

Dvarall the shrub componsnt within the watershed has ipereased Io densicy with
the exclusion of flra. Mot only has there besn an increass in density busc,
generally, thers has also basn an incTeass in decadance in chis shrub
congonent wich the lack of disturbance.

The grass/shoud component within the analysis area has also changed with
change f(n discurbance pattern. Firs axclusion aleng the dessct fringe has
gone from herb dominaced comounicies to communities dominated by conifecs such
as ponderosa pipe and wescearn jundpec. Wwith tha davelopment of Juniper
woodlands this loss has been significant. In many cases no hecbacesus plants
at shrubs ocour below juniper trees, A similar conditlon exlsts in soos af
the white Fir dominated communities whers crees such as wvhite fir have
putconpecad understory shrub and grass spescies for available light and vates
leaving lirtle vagetation In cha grass shoub layers.

In arsas incapable of supporting tress, former harb and grass dominated
coppunicies now support denss stands of decadent stands of shrubs such as big
sagebrush  [Arpemesiz cridentacal, and antelopa bicterbruslh  {Purshia
bridencata). In addicion grazing has removed many of the fine grass [uals
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limicing the perantcial for fire to eaepy. Because of this, drier conditions
ars necesdary £o start and ¢arry [ire in thesa shrub condiclons. When flres
do occur they bure wich a high severicy and with an Intensity that kills tha
alceady sparce underscocies af pattermial grasas and fach,

Exotlc species such as cheatgrass (Bresus Cectoriuml have replaced mnative
shrubs decreasing habitae for wildiife such as grouse. RKentucky bluegrass
(Poa pratenais) has apcpoachad upon riparian zones competing for nuerlents and
water with taveloping aspen seedlings.

Lack of fire since che advent of [lre contrel has resulted In an {ncreass In
fire intenaity Erem low to moderate-high, Tha main conditions resuleing in
che Increasa Ln incensity is the increase in density, an {nstesss in overall
fusl loading (due Ea an Lnsreass In densley), Lneect and diseasa related
mortalicy, and an Ilncrease in ladder fuels in many stands. In Auguse 1096 a
madarats to high incensley wildfire busned aspprexisacsly 5 000 acres within
the warershed. Slgnificant tree moctality occcurred In many drsas dus o the
high danaicles prior to the [lga, The flrs was Llightning caused, lasting
npproximately 2 weeks, Islands of green trees resaln standing aleng with
significanc scanding @ead. Wichin larges burm areas Islands of grags and
shrubs remsim ©o Teseed the Fire area. & monltoring program of mnatural
geading was placed at Aldar Ridge in Oecobar of 1996, Other Flres (minca
1950} thar wers groacer than 100 acres Lln size are lisced in the table below:

. Firm

FIRES WITHIN THE WATEBSHED FROM 1950 TO 1995 (Greater than L00 acres)

Tear Hama of Fire . Slea
1781 Cayata 6,926 actes
1986 Tool Box 150 acras

locations of thess [ires can ba found in the fire shop in chs Fresomc Maclonal
Ferast Supspvisers office.

Currently, an aggressive underburning program has been i{mplemented on the
Digcrise. The following table shows undezburning acre attalnments since 1986,
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INDERBURNING WITHIN THE sitveEn CREEM WUATERSHED SINCE 1386

VEAR ACRES
LFGA 1,326
iya? 104
17a4 190
19724 300
1980 lab
1991 537
1991 7,145
1934 1,420
19948 1.625
L1994 4,790

Tha =maln purpose af chis program is to reducs owerall fuel Loads, however,
secondary banpefits are an averall esductlon in densicy in many stands thac are
suffaring from overcrowding. Diseussions with the cwa cactified ailvicultucists
on the Discricc fdentify that this reductlon of densicy s mainly in the 0-1
inck dismerer classes with lltcla changs in the overall structure.

3. Productivity

Current tisber produccion potential within tha watershed is as follows:

Productivicy Range(cu, £t }% Mean Productivity(cu.fc.)* Humber of Acves

13-30 24 10,070
31-40 16 10,945
&1-50 45 7,953
51-60 55 5,079
A1+ 73 5,347

* Tinber produstivicy is sxpressed in cu. EEfat/¥E
&, Tnazaccs and Diszeasa

Aerial surveys from 1987 o 1995 show that three specias of bark beaclas have
bean accively working in the ares, They are western pine bestla in che large
dizmecer pondercsa pine, mountain pine bestls {Dendroctenun pondecosae) En the
lodgepola and the small diameter pondercsa pine and the fir esngeaver in the
white fir. Haps of this sceivicy are located Ln the Appendix (HMaps 1-4}

Throe species of dwarf mistleces secur within che watershed, Each of thess
are specles specific te ponderosa pine, lodgepole pine, and white [ir, Damage
from mistletos 1& petentially the greacest in thess single species scands with
high densicies and sultilayered canoplas. Sooe stards that have besn
harvested in the past but have residual owerscory, auck as sooes of chose
located in the enstern poctlon of the watarshed, Appear to have high potentlial
to have mistletoa rain down on uninfected seedlings and saplings.
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4 1991 farest health assessment conducted on che Ferast ldanciflses a
significant pockar of Azmillaria ostovae In the Alder Hidge/Weaz Fark aof
Silvar Cresk acrea (5ee map B In the appendix) Due o the [recsansd
availabiliey of host and [pereased densizies which have cesated condiclons for
optimal cransoission in the watecshed, ope can gonclude thac goac rots such as
Armillarla are ptobably increaslfg where densicies are high.

5. Noxious Wesda

Hoxious weeds ocour within che wacershed, (Cuepsncly tchere are three specles
that have besn idantified ard are considered noxicus. They ape: Carpduus putans

{musk thlscle}, Ceantaccea maculosa (spotted koapueed), and Clesium arvense
{Canada chiscle)]_  Actual acreage covarsd by these species is soall; 65,48,
14,18, and 1.31 asres respectiwvely. The largest population of thess chasa
naxious wesds oesurs with ousk thistle located ac tha pele butte cinder plt.
Both Musk thistle and Capada chistle have the potential o move great
distances due to [2s light alrboroe seed. At present musk thiscls Lla baliswed
s have Infested the entire distriet. Canada thiscle is painly located along
well traveled roads., Spotted knapweed is moving Inte che watershed from the
porth Fram knowm heavy Infestacions locatsd in Deschutes county,

&, Timber Harvest
A varlscy of harvest acstivicy has caken place within the wacershed analysis

area since 1945, Tha following idencifies harvest activicias chac have taken
place since 1980 within the Fresont ¥ational Forest boundary:

Harvest accivities since : 1580

Harvass .ﬁ.-e:h-:l’.ﬂ # of scras
Clearcukt 1,329
{rraractoty Removals 7,022
Final Bemoval Gut il
Imprevement Cut 2
Shalterwaad A5Z
Partial cemcval cut 4,601
Commercial thinning F
Totals 13,516

Maps of the locatien of these harvesc sctivicies are lecatsd in the Appendix
af thia dsecssant [(Maps 5, 6. and 7).
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& PRiparian Vegetatiom

Vegetatieon along the ciparian s¥dat&ns ls variabla im chelf curzent candiclan
The desieant plant assaclation L5 mountaln alder (Alnus incana)/deuglas spiraea
(Spirasa douglaail, Various herbs apd grasses also ocour within  this
aszociakion. apccher similar asscclatlon, mountain aldsr/common  snodberey
{Synphoricarpos albus) sesms to escur In glmilar areas or along with this
spirasa association. These assoclacions are eypically along the banks of che
active channel, Where grazing and/or lowsring of the water tabla has occurred
and previously active floodplaing sre nov Llnaccive, such as along poctions of
5ilwar Creek, ledgepole pine (Pirus contorza)/Kentucky bluegrass (Poa pratensis)
and lodgepola pine/douglas spiraea/forb associaclons have cakan over. Lodgepols
plna/douglas spirea/forb comsunicies are also common aleng lndian Cresk,

Yestern gall rust (Endocronartius harknesii) ocours [n many of the riparian
zopes within che watecshed that contain Ledgepols ploe. This [s tha result of
incressed hmidity within these areas, In some cases, It bhas ceached fairly
sigmificane levals.

In some cases tha overstary lodgepole pine alss has a =iz of pondercaa plna
cepresenting the edgs between ghe warmer ponderess viparimn types anpd che
lsdgapole types, Similarly ths white Fir (Ablas conoolet) fquesncup beadllly
{£1lintonia eniflora) associations cccurs on similar slces along Guyer Crask. In
many areas along Chess riparlan systens there appears to be & lack of & large
tree component along the edges of the sctive stream channals.

Aspen stands wichin the watecshed are highly scattered and generally smalil (loss
rhan % acres) wich che exception of the Far esast end of ths wacershed aleng
Winter Ridge, whers an area of approxinacaly 3,000 acres contains a slgnificant
copponant of predesinantly sspen stands. Discugaions with the soil scientlst
and Forest seologist [dencified n potentisl relationship with the occurrence of
aspen, sell characteristies of this ares {parcicularly shallowmess of soil} and
peeciplcation which L8 roughly 3 [pchas moce than sdjacent aress. Gemerally,
tha Aspen stands wicthin the watarshed are im goed conditilon.

G, Sansicive Species

The fallowing plants listed om the R-5 sansitiwve plant species list eceur within
che Silver Cemek watecrshed:

green tinged paintbrush {Casctilleja chlorotica} 1,027 aeres
Blus lesved penstemen (Pensteson glauelnus) 965 accea
NWodding melica (Halica stricta) 11 acras

addieionally there ace 1,500 acres of uncccupied sensitive plant habicat within
the watershed.
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. Bamge

Current tange produsciviey 1s as follews:

Produgeiviby Rangeids Hgan Produccivity =
To-199 172
200 - 304 200
141 .17 125
1,000-2, 8% 1,710

== Papge productiviey ls expressed In pounds of air drled Forags produced par
ACTE PET YEAT.

Currenc range condicions are gemerally satisfactery (personnel comsunication
with discries vegecatfon manager), The Yamsay Allotment on cha waat #lda of tha
wacershed hos not B&sn grazed for the lasc &4-% aeasons with the ewception of
some private land within the allocment, Suzveys from sdjacent BLM  land
allormapcs (Silver Cresk-Bridge Creek and the Silver Cresk Allotmanc) have besn
identified as baing in gemsrally sacfsfaccory conditlon (Grazing allertsant
evaluations [er the Lakevisw rasource ares of the BLH 1990, and 19923 .

Lack oF Figza has allowed for the encroschment of Junlper in lower elevatlen
areas previously deminated by grass snd shrub spocles. The cesult In sone of
these aress is & Lowersd range praductivity due to higher use of water by
Juniper and less wateér going to grass and shrub speclos.

& lack af fire has slas alloved for an i{ncreass [ biccarbrush within the [oresc
and range envirerment. Currently there Is litctle new biccerbrush seadling
establisheant and a falrly high cooponent of overmatura and decadent
hitcarbrush,

Strean Chammel

A, Fluwial Systenm
1, Wasr Fork Silver Greak

Vest Fork Silver Creek and che najor cributary Bocth Ferk Silver Creek do nat
flow Lnte Thompson Baaarvolr. The sntire length af West Fork Silver Creak is
perennial. It eriginates at year-around springs, and ammually exhibics flow
threugh Augusc, September, and Occtobar, Peak flows occur as a cesult of
spring snow mele. Wegch Fork Silver Creek has perennial flow chat origlnaces
at a spring source (T30S, R1ZE, WElsG, NELS4, Sec. 24). Abave che spring
gourca, Horch Fock S[lver Creak is intsrmitcent.

This subshed econtains 22.8 miles of pereomlal streans, 4.6 oiles of
intermictent strsams and 17.3 nmiles of spheseral streams. The stress has a
parrew flood plain and meapdars within che valley bottesm. The stream gradlent
averages 1%, with reaches of the streas being slightly higher. Even though
percions of the strean are steeper than I8, the channel morphology diaplays
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the same general characteristics as Rosgén type € and E streans, with alluelal
depeslcienal areas and low width to depth racics, Screas flew Le telatively
low because upland pusice soils tend £a sbaork Jater before Lt reachas Tha
§Cfman, Straam svhotraces ara affected by maturally high levels of sand alzed
particlas within wpland pumice soils. Ladgepole pine trees are pravalant
within the [lesd plain and hove resulted [n large amounts of weody debris
within cha scream channal. "lack stcaved® lpd!iFﬂLl pimna ctreea within che
Flood plain saks accessibilley of cha scress charmel difffcult for Livestook
and humans, Consequencly, ciparian areas are presently mlnloally affected by
livestock o havs ma cactle grazing. BEiparian wegscacion Lpsluding aldar,
willow and sedges are well sstablished along tha stceam channel, with alder
baing pore dominant than willow,

Cutrent conditions with negacive implicacions ioclude mumerous abandoned
bheaver daps located throughout the stresn system, In sost cazes, beaver dams
are no lenpsr active and do mot provide pool habicat. Sediment saoples tekan
from potencial spasning habitat atess indicats high levels of detrisental sand
,alze matarial. The frequency of pools is lower than recommended by che Inland
NHatiwve Fish Stracagy. Besidual pesl depths, obtained from Level IT Scraaa
Invencerias, are gevarally less tham ooe  feoc  deep. Addicionally,
gncroachoent of lodgepole pine Inte the flood plain is avidencs that the
rlparian zona has narrowed and that streamside tiparian arens have a lover
watar cable than reference conditlons.

2. Guysr Crask

Ouyer Creek and its tributaries flow inco Thompson Reserveir. GOuyer Creek
originates at a #pring source and is perennlal for its entice langech.
Strawberry Cresk L5 an ioterniccent Erlbutary.

This stream and suhshed shows many of tha same charsctserlfstics as West Fork
Silwar, ipcluding stream woorphelogy, riparian vegetation and soll
characksristies, The subshed centains 11.4 miles of perannial screams, 15.1
oiles of intermittent streams and B.0 miles of sphemeral streams. The straan
ganerally has a narrow flood plain and meanders within the valleyborcom. The
strean gradlent avecages sround I8, with sooe cesches being slightly highar,
It alse is characteristic of a Hosgeno Type C© or E screan chanpel. GStreas flow
is relatively low bacause upland pumice solls tend to sbsorh water before LE
reaches the stream. Strean substrates are affected by nmaturally high levels
of sand within upland pumice soils, Lodgepola pine trees are prevalant within
the flood plain and hawve resultsd In large amounts of woody debris within cha
stream channel. “Jack scrawed® lodgepole plpe trees wichin tha flood plaln
maks accessibilicy of the straam chanoel difficulc fer livestock and humans.
Consequently, riparisen areas are presently minimally affectad by Livestock or
have no cattle grazing. Riparisn wegacation including alder, willew and
sedges ars wall sstablished along che stoeas ehannel, with alder baing ooce
demlnant tham willow,

current condicions with nagacive {oplicatisns include rumersus abandoned
heavee dans located chroughout the stfeam syscesm, In BestC cases, beavar dams
are no lomger sccive apd do mot provide pool habltac. Sediment samples taken
fron pocentinl spawning habitat areas, indicate high lavels of decrimantal
sand size matsrial, The [requancy of pools 1s lower than reccmmended by tha
Inland Mative Fish Strategy. Resldual pool depths, obtained from Laval 1I
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Stream Invencories, ars genatally lags than ane fooc deep Eealdusl paals in
Guyer Creek are approwimately 173 ghallower chan pools In West Fork Silver
Croak addicfonally, encroachment of lodgepole pire [nto che flood plain s
evidence thac the riparian zoos has narrowsd aod thac streamside tipacian
drsas have s lower warar cable chan reference conditions.

1. Indiar Crask

Todlan Creek and Silver Craak {above Thompson Beservoir) reach a conflusmce
about 2.5 plles above Thompson Besarvelyr and from that poinc downstream ace
named "Silver Creek®. However, Indian Creek drains a larger araa than SLlver
Cresk and flowe Ffor a Longear perlod aach vear. There are no perennial reachas
in this subshed, alchough Indian Cresk may at cne cloe have been pecennial,
and the GIS layer ceurrently shows 1.8 miles of perennial stream in chis
subahad, Tha majerity of Indlan Cresks hesdvaters (on US Tisberlands lands)
hawe been clearcut In Ehi pA&E Ewo decades.

The subshed contains 2.8 miles of perermial stream, 111 miles of incermitcant
srreane, afd 11.7 mllas of sphessral streass, Flew in Tndlan Creek [a almost
entirely from spring snowmelt. Indian Creek subshed has several different
scraan cCypas. Portions of Indian Cresk have gradisnrs that ace Lass cham 24
wich n meandsrlng flood plain or Aesgen Type C channel, Desmcutcing has
resultad in approximately two oiles of thosa reaches shifting from a Rosgan
Type C to a Bosgen Typa &, with active sroslon taking place. Boad 019
parallals ths scream and construction of the road In the [lecd plaln has
decreasad the actlve flood plain width, The streas charmal has desmeut wichin
thizs constricted zone. Other areas of Indian Creek have Hosgen Type B
channels that are canfinad by adjacent slopes, and appsar To be stable.

G, Sguaw Creek

Squaw Creek and [cs ceibucarfes afe all Intermittent and ephemeral streams.
Tha axcapclons are short spring fed reachas chat quickly becoms subsurface,
Springs imclude Aspen, Peck., and Puddla. The primary source of water Ia
snowealE rupaff frem the gencly sloping beasalc uplands of ctha Winter Ridgae
block fault. Squaw Creek flows into Thoppsan Resecvolc in TI15, R12E, Sec. 5.

Squaw Cresk Subshed has a weatacly aspecc and the flow reglse 1z lacgely
dapepdant on winoer snowpack with peak rupeff cccurring between the months of
April amd June. The subshed is an ioportant source of sater Eor Thompeon
Reservolr and consequencly for dewmscream irvigecien users., Tha subshed
contalng ne parannlal stream, 2&.]1 miles of intermictent streans and 6.3
miles of ephemsral stresss, The subshed Ls long and parrow with Squaw Creek
rusiilfg lengthwiss through che subshed,

This scream and subshed shows different flow characterlstlcs thanm intermiEtenE
streams on che western pection of the watershed, Squaw Creak s within &
basaltic residual sell zone, apd Ea substancially infloenced by “scabrock
flats”. Flow from cthe scabrock flats are “flashy® and produce a high volims
of water which results in lacge cunoff volumes in thes scream,

Squaw Craak s composed of several different stream typas. Huch af che strean

channel is locaced within alliueial deposiclonal areas that histocically had
wide fleod plaips, Ourrently, =ost of chess gesches are downcut and water
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ganerally does nat have access to the historle flood plaln. The strean
gradianc averagss 3% dand exhlbircs chatacteristics of Rosgen Type F in chese
locations, Poctions of cha stream are confined by gentle slde slopes and have
bedcock subsCrate, These portions are genecally stable and  show
chacactariscica of fesgan Type B scpeam channels.

Where channmols have downest, riparian vegstation 1s sparse and lacks diversicy
and wigor. Altheugh portions of the wacarshed have histeric heaver use, thara
are presently wo sites occuplad by beaver, Histeric teaves #ices no langec
{mpoaund water or cencribute te the atream system by praviding poesl hablrac,
frcroackment of conifars iece alluvial deposicional channels is evident.

Watershed {mprovement prajsects vera performed st the lower end af che subshed
whers looge Tock check dams were constgucted. These have helped co restors
che meadow by ralsing the wvacer table and currencly impound water In pools
throughout the year (observed 1996).

4. Bapmy Creek

Bapmy Creek and lts tributaries Graham Creek, Walker Creek, and Havk Creek ara
intermltrent screams (10.4 olles of "perennial® sctress listed In the oi5 data
basa for this subshed}. The prinary scupes of wacer [or Sanmy Creek Le cha
gently sloping basalt uplands of the Wincer Ridge blosk Ffault. Ies
tributaries bagin at lowsr elevations, well belaw the uplands of Winter
Ridgs. Banny Cresk flows Into Thompson Reserveir in T30S, Rl4E, Fec, 11,

Benny Cresk resesbles Squaw Cresk, with respect to ics location in residual
golle, scream gradient apd wegecatiom charsctaristics. Tha Beanoy Ceesk
subshed has & westerly aspece, The Flov regime “is largaly dependent on winter
soowpack, with pesk Tunoff occurring between che momths of April and Junse.
The subshed is &n importent source of water for Thespsen Reservole and
consequently for downstream irrigatiom users. It has no perennlal acreams,
48.5% milas of inteymittent streams, and 12.9 miles of ephensral screans.

Benny Craak is within a basaltle residual seil zons, and is suhstantlially
influenced by scabrock flats. It is Influsnced by cthess Elats ta & lasser
extent than Squav Cresk, Flow fros cha scab rock flats are *flashy® and
produca a high volume of watar which results im high punoff avents. HMuch of
tha stream is located within areas that historically had alluvlal depesitional
areas. Currently, most of the stesam has a gradiant greater cthan 2% and
exhibies characteristics of Eosgen Type B chanmels, Theas portions hawve a
boulder substrata and are genarally stabls., Small segoents of the straam flow
through hiscoric alluwial depositicnal areas with historie flood plains.
Thess arsas have downcut resulcing in lowering of the water table. Hhere
champels have downcuz, riparian vegetation is spapss and lacks dlwversity and
wigar. Alchough portions of the wacershed havwa historlc beavar use, thara are
presently ne sites occupled by beaver. Historle #lces no Longer impound water
pr centribute te the stream systas by providing pool habicac,

Watershed loprovemsnt projects swere pearforoed ac che lower end of the subshed
whara gablan rock structures wera installed. These have halped te eastore tha
channel by raising the water tabla. Currently there is vigorous grewth of
willow in thess arsas.
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. Silver Cresk

Silver Creak is located below Thompson Reservalr. lts celburagles include
pugat Oreek (intermiccent) and several other un-named tflbutaries. The valuse
of flow frem S5[lver Cresk 18 concrolled by the dam at che negch end af
Thompson Hesarwele. During wvery low asnowpack jyears, Thoopsonm Resersolr
becom=s nearly dey by late summer, with ms f{low belng released from the dam.
Whan this pesurs, Silver Craek also becopes dry, Silver Creek Flosws Ince a
small rceservalr, (locaced im T}95, RILE, Sec. 5), wvhich basks wvartar Lnca bath
West Fark Silver Creek and S51lver Greek,

The subshed contafms 6.3 miles of perennlal scressms, 23,7 miles of
inceymiccenc atraams and 12.2 miles of spheoeral streams. The majority of che
stream haz a pareaw flood plain apd 1s confined by canyon walls. The £lood
flaln is narrew, tchough met entrenched. [t is classifled as Rosgen Type C.
Parcions of the scresm are shallew and wide below tha Auger Creek confluance,
with wideh to depch ratios greater tchan 16. Alse, flood plaln marrowing is
avident from pine sncroachmett [n meadow aress. Thets Are asvaral diveralons,
‘amd stream flows ara ancirely concralled by the Icrigation Districe Erom the

autles nt Thompsen Resemvoir,
7. Thompson Resspvelr

Thoopson Reserwalr is the collection poinc for several streams and subsheds
ineluding Irdian, Benoy, Sguaw, aml Cuysr Craaks. Tha majority of streams
that originace in che subshed are incermittent or ephemscal and ars classified
ns Roagen Typs C or B strfesns,

The acrea within Thoopson Reservolr includes 2,600 scres of water surface that
accounts for 30w of the tetal dralnage area, The subshed comtains no
perennial stresns, &.1 miles of {nternictent streans, and 5.1 miles of
epheperal strsams, The reservolr iz a sedinent depesicicnal ares for streans
ancaring the ceservelt. The shallew waces in Thoopson Resecvolr heata te
levels that sxcsad State Water Qualicy Standards.

B. Channel Cenditiom Rating

Channel condition, which dncegraces pasc climatdc, physlographic and
panagenent Influenmces, &s an  essential indicater of owverall watershed

cendition, The Seccion 7 method {Determining the Bisk of Cumulative Watershed
Effects Hesuleving From Huleipla Activicies, Endangered Specles Act, Sectien 7,
1593} identifies poel frequency, teoperature, sediment &nd large woody debris
&% sasenclal Lpdicators. This procedurs was used to evaluate the stream
charmal condition of the Sllvar Cresk Wacershed.
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STREAY CHANHEL CURRENT CRARACTERISTICS

Residual
Bankefull Ysccad RiEFle wWldch/ Poal E=ach Poolsy
Yideh Widehi Dapch  Depth Pgols Depth Langzh Mila

Stream Reach FE. fFc.) FE. Ratls (Ma.! Fe. ML, (Kol
west Fock Silwar

| 13 1a I.3 111 lat 1.2 b | 62

2 14 il L. 16:1 b 1.2 1.1 28

: | 10 7 1.1 8-l 75 1.3 i.7? £

4 14 T 1.0 14:1 i3 1.0 1.2 33

F 5 13 T 1.0 1ls:1 L1 . 23

6 12 7 L 1r:1 &3 1.2 1.4 17T

7 1 & 1.4 7:1 E3 1.1 1.3 &

] 7 ] 6.9 Til 1. 0.9 1.5 9
Cuyat Craak

1 14 T 2.0 91 537 0.8 .0 114

Fd 12 & 1.8 Talk ; 24 0.7 1.9 LLA

3 13 ] 1.9 i o B 0.8 1.0 4

[ i na Tia i 16 0.3 0.9 18
Lowsr Silwer Crask

1 a1 15 2.6 12:1 19 1.0 0.7 a7

2 35 20 2.2 11l 29 1.0 1.0 29

3 15 24 1.8 2:1 26 1.4 a.g i

i 1 18 2.2 1#EL e 1.1 1.1 h

5 ie 29 1.1 1¥:1 0.9 1.1 i1
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STREAM TEMPERATURE °C

! Day Averags Haximum MaEn Anrmual Max{sum Msan
Elav. Stream Tempecaburs T=Day Strean Temperatura annual
f= 1992 1993 14994% 1995 1485 Tamp 1592 1903 19924 1995 19946 Maw
Cuyec Creek
53160 Al tia py.8 15,0 15,6 15.9 na ma 17.4 156 16.5 14 5
West Fork Silver Cresb
LAED BiA na 7.0 1.2 118 23.3 A na 7.6 I1.9 23.2 24.2
A0 270 1.0 27.0 %6 326 34.0 8.1 21.% 3T.7 23,7 21.7 2.0
&E00D fa A na na 18.5 #18.5 [N na na al 1} LW . 9%1%.5
LESD na na fik 13,7 Ls. B L&A na na na 14.5 15.8 15.2
5030 na 13,1 I6.4 1Z.8 13.8 14.0 fil 1.3 17,0 13,4 14,6 14.8
55ED 18.2 i1z.7 &0 139133 15.8 19.6 14.1 18.8 13.6 14.0 15.9
A3&0 ik 13,0 17.1 12,5 13.3 14,0 na 13.9 17,7 13.2 13,2 14.7
Morth Fork Silver Craek
5050 na 12,7 15,4 12:3 12.9 13.3 na Li.¢ 15.9% 1).1I 13.7 14.2
Silver Craek {Below Regarwalr)
4300 na 0.2 na na na *20.2 na 20.9 ma mna na wi0.9
4530 fia 2.8 27T 2 na ma 25.0 na 3.7 3¥.1 na na 6.4
* Insufficient number of ysara to ebtalnm arichescic mean,
STREAM TEMFERATURE BY REACH
T-Day Average Maximam
Stream Tenperaturs {Deg C)
Strean Eeach 15493 1543 1595 1985 1995
Guyet Cresk
1 18 na ir.0 15.0 15.%
H.Fi Silvar Cr.
i 7.0 2.0 27.0 2.6 1.6
2 28.1 1.0 7.0 1.8 22.6
3 *23 B 17,4 %22.2 wlf.} i8.3
4 ®17.5 wl3. B w174 13.7 14,8
5 *16.4 13.1 16 4 12.8 13.8
& 18.2 12.7 18.0 12.% 13.3
7 18,2 #12.9 #1778 #12.7 13.3
g ®18.2 130 171 12.3 13.3
. Fe 8ilver Cr.
all na 12.7 15.4 12.3% 12.49
£ilver Cc.
1 i 1.8 .2 oa fia
F na =11 ™A ;T (=¥
] i ni ™A ul.} na
& na na Tl ra na
L] na 20,2 i1 | na na

na - infermacion not avallable
w.gscimated from other tesparacare stations
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Channel Type
Reach Exisc Beferanca Exist
Wast Fork Sllver Ccesk
i E4b E4b 62
b (.. Ebls 29
i chbEShH Ekb by
is C4b/ESR Eisb 53
;) =t Edb 13
6 C4b Esh v
7 Eib Ehl L1
B Eib E4h E
ﬂl_.m:: BE.
1 EL EX 13
1. E4 Es 118
i 7 E4 89
& Eia E4 18
Lower Silwar Cr.
1 ki |} Clb 11
ki Cib [ | i
- E4b ELb 9
& Cab ELb k]
3 cib cib ]

FHYSICAL STAEAH CHARACTERISTICS

Fools per Hils

Lacge Woody Debria

CURRENT cONDITIONS-I1

Beferance Exlscing Befarancs
Li-76 51 =20
65-110 1413 20
M l4h &1 =10
Th-148 382 >0
Thelsk are =M
Th-146 30 >3
F2-184 252 »20
GA-196 473 >0
Th-146 25 i
BZ-144 2 210
B2-164 13 >0
B2- 164 38 =20
35-70 14 >0
is-55 5 =20
B&-Ly w7 >0
1443 11 >20
28-55 L >Z0




High 7-Day #w ¥

Stream TempePaEurs Substrate Sedimehe
Bmach Existing Beferences Ealacing Befscencs

W. Fk Silver Cc

1 2r.0 20.0 2E.5 13
2 24.1 20,0 28,5 5
] 22.8 0.0 11,5 15
i 17.3% 20.0 41 25
| 1a.4 0.0 43 24
i 18.2 0.0 g, 5 25
3 18.2 20.0 16,5 25
B 18.3 2.0 5 23
Guyrar Gf.

I ! 17.0 200 43 23
1 1r.0 0.8 43 15
3 17.0 20.0 43 23
& 1r.a 0.0 41 235

Lowar Silver Crc.

i 7.2 0.0 na 23
2 na 200 na 25
3 na 20.0 na 25
i na 20.0 36 25
5 .1 20.0 na + 25

Silver Cresk has 1.5 niles of acvess channal that are on lands administered by
the BLH. Strean channal conditions have been documented by the BLM a8 baing in
good condition, with 5% eroding banks.

Wast Fogk Stlver Cresk has 2.0 miles of scream chanpel that are on lands
administeored by ths BIM. Streas channel conditions have been documemted by tha
BLY ax being In poer to good, with the majority of the stream charmel in falc
conditien, This secelon of scream has 11% sroding banks.

Wacar 1iE

&. General Dlseuwasion

Water quallcy parameters of sErean ceEpRTAture, fine sediment,
macroinvercebraces, suspended sedisent and turhidity are sddesssed In the
following wries-up. Scate parameters of dissolved owygen, bacteria, total
disselvad solids and coxle pollutancs are not addressed as sepacats subjects,
hecause data is mot available.
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The Oregon Deparcment of Eoviropsental Qualicy developed a Lise of sctreans thac
do not oeet reguliraments of the Clean Warap Acc.  This lisr iist wdf submalcced
ta the Efvirormental Procection Agency {EPA} and now cooposes the 3030d) lisc.
The following straams and cyiteria ars lisced in Ehe J03(d) Lisc.

Wacer Body Boundaries Comment Segment

Silvar Creak Mouth to Thompaon Res 4lA-STLVD
Temperatuts-Surmar USFS Daca (1993, 1994)

West Fork SLlver Mouth to Silver Cr. Marsh &3-S TR
TempabaCurE - Summme © TS5FS Data (LO92, 1993,19%4)
Biolegical Sriterls- Summet USFS DATA (L1989, 1990, 1%%4

BLT=65

B. Flna Sedinent

The USDA Forest Service took physical sssples from potential spawning hablt
areas or potential redd araas. Locations of samples and sleve slzes were
seleceed using te=ferences f£rom Halser and Bjormn {1979). This liceraturs
{dentifies detrimantal Flnes &s theoss passing the 6.4 =o slsve and smallec.
Bix resches were sampled within the Hatlonal Foresc Boundary. Sieve analysis
wis pecformed In the laboracery o decermine the peresnt fines by wolums, The
average of tha Eive gamplas par reach is showm 'h'l_ln'ﬂ.

USFS PHYSICAL MEASUREMEWTS
OF FINES IN SPAWNING MARITAT

i Fioea

Strean Elavacion < 6.4 om
West Fork Silwar Creslk

Above Silwver Creek Marsh 11

Belew Silwver Cresak Harsh 36

At lower end of Subshed 45
Duyet Cresk

hbhove Road 3038 Stream Cressing &L

At upper end af Subshed L0
Harth I’-u:LEIlv-r Creek

Abowa Boad 1038 Strsas Crossing &l
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. Water Teoparatute

Uater cemparatures im Ehe 5ilwar Creak watershed ware addressad in che 517 East
Envirenmental Assassmant and cthe Yamsay allotoent Ervirenmental Assessment.
Stream capparacurs data coellected duplng the sumser oonths i available for
Guyer Coeek, Weat Fork Silvec Creek ard Horthfork Silver Creek, Teoperatube Ls
an Llesparcant comporment of Cheade streans as chay suppere salscald Elah
populacions including nacive cedband trout, breok trout and stocked rvainbow
erout, Eesules of scream teopecature monicoring are shown in the Current
Condicions seccion, Scceam Chanpael.

0. Macrolnvercebraces

aquacie macroirvertebrates ace an important component of aquatic scoRYSTRmE.
Hacroiovectehratns process vegetative material chat snter streams and are an
[aporcant foed soucce For Eish, Species of sacroloverzebraces vary greacly
depending en the water qualicy wichin the stream. Chemical and blologlical
eopdlclons apd ampunt of sediment In the scream all infleance masroirvectebrate
compunities. Macrofnvertebrates were used by the Fremont Hatlonal Fopesc co
penitar Wesk Ferk Silver Creek in 1989, 1980 and 1994, Aquacic
macrolnvertebrate samplas along wich physical habitac information and water
quality test resulcs were sent to the Matlonal Aquaric Ecosyacen Monlcaring
Cenear, I Prova Utah. A Blotle Condicien Indax (BCI) of sach site was
obtained by the laboracery thac is usad to rate and provide general Informacion
cegacding the intagrity and health of stream syscams. Through chis anolysis
the following ratlngs wers cbtained:

HACROINVERTEBRATE ITHRORMATION
Wesk Fork Silver Craalk

1083 1200 LiRG
BCI BT BCT
Racing Racing Hating

L] BE & 75 65

{Expellent) (Good & Fair} (Poer)

E. Summaty of Haspoirmrertebrate {nformation

Macrolpvertebrace samples show an overall declines fm habitat conditions sines
sonitoring was started in 1989, Overall, the habitar condiclions have gone Erom
ewcellent (BGI 94) te poor (BCL &53. The data fees sach year is explained
hllﬂlf:

L5989 Summary - Maccoimvertebrates ghowed warning mumbers of taxa tolerant co
sedimentacion and gave I(ndications of sope organic snrichosnz, Indicacions
wara ChAt wacer guality, I(nstream substrates and & pocentlial for fisherles wers
good, Presence of cleamvacer specles indicared thers should be suicable
spavniing substrace available. The BCI walus of 94 Indicated that chis
ecosyaten was close ©e Los potencial; however, At appearsd there may be
ppparcunities for managemsnt Co improva tha instream hableoat qualicy and
posaibly water gquallicy in this aguatic ecosystea,
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1990 Sunnmary - Samples wevs takem from thisz lpeatlon Ln beth Jupe and Sepreobec
of this waar. The June sanple was che besc of the two sasples, wich a BET &f
8%, There wece lpdicacions of sediment and organtc snrichoenc. Thets appeared
o bs good porential for & fisherles. The BT of B indicated thar chis strean
was in good conditfon buz could ba bercer. It appearsd thers may be some
pppoctunlcy far managémant Eo imnrove instroam habitat quallcy in this squacle
wcpayatanm, The Seprasher sample was rated Lower with & BCI af 75. The zange
of BCI's chapged from good ko Falg, Thera were also indicacions of high
gedlmanc levels. Compared ©o daca from Auguet 198%, analvsls elements
indicared & pagicive crepd, Thece appesred o be a fairly gocd potencial for a
fighary ac this stacion. The clean water Caxa present irdicaced chac chere
should be sops suitabls spawning substrace. The BCI of 75 indicaved falz
copditlons were pregant in the strass reach. It also indicated chat management
ppportunicies may exist to lmprove the instress habitae quality in this agiatie
scoavaLan,

1994 Summary - Thers were indicstlens of sedimentacion amd organls sarlchment,
The BCY of 65 Indicated peaor conditions wers present In the sctrean reach, 1e
appearsd thers nay be opportunicy for management ©& improve Instraam habitat
quallcy and possibly wacer qualicy in this aguacic scosystam,

F. Suspended Sedipent and Turbldicy

Baselins monitering on West Fork Sflwer Creak was performed batween 1979 and
1985. The monicoring locatiom was balow che Silver Creek Harsh Campgraund,
Buck Creek and Bridge Creeks (ouctside of the Silver Cresk Hacarshed) ware also
sonitsrad for cemparison purposes. Honitering results showed the highest
suspended sediment concentrations and turbidity resdings of tha three streass
to be in WestFork Silver Creak, This occurred early in the snowmelt
hydrograph, whan the laver elevations concributed tha highest prepartion of
runoff te che total flow, This declinad as the season progressed. As a resultc
af this monitering, recomsendations weps pads to enphasize work Lo Hest Fork
8ilver Cresk, below the Silver Cewak Marsh Campground.

. Point Sources of Pollution

There are no kpown point sources of water pallutiom within this watarahed.

Species and Hablest

4, Tarrestcial
1, Threatened, Endangered, and Ssnsitive Species
a} Horcharn Bald Eagle

Thres bald sagle mansgement areas [BEMA's) enclesed by & slngle propossd bald
eagls consideration area (BECA) occur fn che watesahed. & BEMA at Thompaon
Besarvoir concains an accive nest sice which has been kncwm gince &t least
1973, A pocenclal pesting and winter rossCing proposed BEMA necth of Thospson
Reservoir L@ fdentified in the Fremenc Mational Forest Bald Eagle Management
Plan (1081). An active wincar roosting propossd BEMA, Formarly identlifisd ams
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2 pocential toost In Tha aama L9891 plan, 18 locarted &leng Sllver Crask
Winter use ac this coost was Ficst obsapved (g L37H, Total acres within the
BECA ace 17,300, Acpssge for each BEMA Follows.

Acktive Nest Sice BEMA - & 500
Focentinl Heac/Rocac BEHA - L 900
Aecive Winter Boostc BEMs - 2,040

Many Corest stamds withim the BECA presencly have ovaratockead undecsteriss
that are cun'::ﬂ'nu:r.ng to light mortalitcy of overstory Ccrees, understories
Infected with mistlacoe, and understories of white [ir that are competing with
pr excluding the satablishssnc and grewth of prafarred ponderssa pine crass.
Praferred pedC/roost trees are large diameter (>30" dbh)} pondecosa pine with
large lataral and widely spaced lioks. This overstocked condicien has alse
increased the risk of scand replacing wildfiece, The Aldar Ridge flce in 1956
poded a serlcus threat to large dianmecer evarstory trees and future potential
habitat within the BECA alang Sliver Cresk cammman.

.Pask overstary temoval of largs dlamscer porderceas pine in some of che scands
wicthin tha BECA has eliminated mestfroost Etrees and changed cha hablcac
capabilicy fron suileabla to future potantlial., Stands with Future potential
prasancly lack suicable toees, but could be sanaged co develop fucurs mest)
roost trees. The projected number of years te attain sultable habitate in
chess scands ranges from 60 o 250 years.

The euprent sulcabilicy of forest stands for nescing/roocsting in che BECA was

ranked into 3 classes ln the table below: 1) currently suicable, 2} future
potential and 3) lew patencial or monsultabls.

Natiocnal Foresc Lands

Suitablilicy # of stands ACTRE
Currently suircable 134 2,900
Future poatentlal i 1,400
Low patantial Man- 1l lﬂl'ﬁﬂn
Suicable
Tocal iR 14,700
BlH Landsa:
Currantly suitablae &0
Low Potential Mon- 4,340
Sulcablm
Total 2,10

fSuitable nestfracst habitar generally has the Laggesc, oldesc and most
open-acructured crees available in the area.

Past road constructlon and development of caspground fasilicies around

Thompson Reservelr hawe reduced the habitac security and possibly huncing
oppoctunities for sagles belew reference condiciema, It 1s suspected chat
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during yeats when the ressrvicor is malncalred at pear full water capacizy and
fishing Ls good, chat recreatfonal boacing and [lshing actlviclas gauld
direcely affect fledgling production.

b) Anerican Pecegrine Falcon

Approximacely 21 <Liff altes have been identlfiesd as potential falcon nesting
hablcat (Whice, ac al, 1980). Ho surveya of these petantlial oesting slces
have been conducted sincs 1980, le is unknown Lf paragrines predently sesupy
any of the sites. Hew ericeria for suicable paregrine habircat has lncreased
the possibility thess sites may be pore sultable for occupancy than originally
thoughe, Wans of the sltas hava hesn designacad as Management Area 1.
Faesnzial sices {n sasch subshed are listed Balow.

Waae Fork Eilver Greak i
Silver Craek 1k
Sgueaw Croek i

Habieat for prey speclas and hunting areund these potencial nest sites has
Ipproved whers ctha Temoval of L35 forest has ipnerpaased the area of more open
early seral forest covar types. Habirac has declined where open, pack-liks
105 pine stands have succesded to stands with dense underatorias and mlxed
conifer copposition. The Alder Ridge fire ino 1996 also has iocreased Cha area
of foraging habltar aleng Silver Creek canyen, Disturbance #curces have
increased wich a highar road densicy, mora commercisl logging activicy,
development of campground f[agilicies around Thempean Reservele with Lcs
attendant lnersase in boacing and fishing sctlvities when ressrvior levels are
high, and greater récreational use of the area.

1. Wescern Sage Goouss

A lek site s located pear the Forest beundary along Wesc Fork Silver Crask.
The site is sheur B0 scres, with shout 60 scras in BLM owmership and tha
remaindsr in Forest ownarship, The sarliest cecorded survey for the sice is
From 1859. Elevan birds, tha pesc ever observed, were at tha lak., The last
rime birds (4) wers cbsarved om the lek wea 1870, Bo surveys of the lak ware
conducred From 1971 to 1981, The last known survey date was in 1981 when no
blpds wears observed around the lek area, It is pessible thac the site has
besn abandoned or the grousa that formerly used the area have bean
axtirpated. Sfnce the axact location of the site is in gquestion, a
description of presenc habitat conditions is not pessible.

1, Keystone Speclas
a) Big Game

The watecshed L3 locatsd within the Silver lake Big Game Hanagemamc Coie for
dest and alk, and tha South Central Elk Managemant Zone. Three herd ranges,
the Winter Ridgs and Yamsay elk herds, and the 5llvar Lake desr herd ogeur
hers. Silver Creek and Thoopsen Resarvoir ate tha boundary for the o elk
herd ranges which cover about tha sams amount of area In the watershed. Tha
ancire watspahad 18 suicable habitat for deer apd elk, Cenerally, all
seasonsl habicats are in s scate of advanced plant succassion, and thus bave a

peduced carrying capaslcy to support Nig game.
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peer woccur throughout che watarshed year vound, bBut  thelg seasonal
digtriburion and density is vegulated by weather conditlors. Heascnal cange
araas for both species are listed below,

Big Game Sesasonal Ranges

Epacies Ssasonal Range
Hifcer Transitional Summer
Oeer 7 4l 19, 04 &9, 000
Elk 15, D0 af, 0ok

OF the 7,400 acres of deer wincar cangs, 2,700 acres are Forest Servica
(Hanagement Area 1), 4,300 acres BIH, and 200 acges prilvace, The majocicy of
deer wintsr cucslicde the wacershed to the porcth and east on the 100,000+ acre
‘S{lvar Lake winter cange.

Elk discpibucion is more limiced co pockecs of preferred habicat, but they
also occupy the watsershed year arcund. A calving area has been identifled in
the upper Squaw and Benny Cresk subsheds, just to the west of Framept Folnt.
Festar (1994} Found that calving aress wers prisarily assoclated wich
ripatian/mesdovw/oesic sell slces near cisber in thess twa alk hard ranges.
Anlmals from these tue herds share coomon winter Tanges. Animals from Bach
hards wincer in the vicinity of Foster Butte, Sycan Butte and lower slevacicns
between Foscer Butte and Hager Meuntain wuntil epov depth pushss chem to the
norch of Hager Houmcalo. Because slk nuobers &Te gcill low relative te tha
amount of available/siuicabla habhicar, che herds are highly mobila and shife
frequently among pockecs of preferred hablesc,

Desr hard nunbecs peaked during ths 1960°s. Deer mushars declined doring the
1970's, but remalned above populacions prio to 1960, The population showed a
recovery during cthe 1980's, but resained balow the peak in the 1980's. The
populacion declinsd again during the early 1990's, but relatively high
produceivity and survival the last 3 years have allowed the herd to reach its
popiulation sanageoent objective, The current ODFW population manage@eant
chjactive for the daer herd is 10,300 wintering animals. TIn 1%96, the hard
was estimated to be at 988 of the cbjeccive, The population trend during the
19%0"s appears to be relacivaly stable, but erratic.

The elk populacion for the Vamsay herd is approwximately 300 animals and far
the Wincer Ridge herd about 300 animals and both are steadily {nereasing.
Estimates as high as 1,300 animals for ths tuo herds have besn reported.
fopulations expanding their range inte previously unoccupled habitat generally
pxhibit such & growth pattern until their populatien raaches the carrying
capacicy of the habitar, The population managementc cbjective of 3,000 aninals
iz targeted for atcainment sometime Ln tha first decade of the year 2.D04.

A major north/sauth spring/fall migration corridor for desr cccurs just to the
wast of Silver Cresk and Thoopson Beserwolr and sast of Alder Ridgs. The
Alder Ridge wildfira has eliminated cover over a lafgs area of this cervider
for ac least the nexz 1% years. Deer may altar chelr sovemsnts 1o responas To
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both che absence of cover and forape on che acea, However, as early saral
vagatation becanes escahlished owver rthe burn area, desr DAY Bagin Eo
concentrace hecs during both spring asd Fall migration, Other ma]er corridecs
for boch desr and alk pecur alomg Squaw, Benny snd just norch of Checkrooc
Creek. These corridors conpect the Winter Ridge winter range with summec
hablcac to Ehe waet

Riparian habitat conditions for fawning, calving and rearing, especilally along
intarmictent stream channels, ace still in che degraded condition evident
since as early a3 1719 (Rameciz 1994}, Oeclduous woody plants and Ehe
diversity of nacive herbacecus vegstacien for forage and covar have alcher
dscllped or beeno losc., Watland and ripacian assoclated vegetation has besn
slowly recovering Erom i{ts degraded copditlon prior to 1B4S, bub woody arnd
diverse harbacsous covsf 18 acill leps chan desired far high qualicy Eawning
hablicac,

Cover habicat has increased over that peesent in 1985, A ratle of &0-&3%
_cover to 35-608 forage [ recommended by several rasearchars as baing che Dost
gultahla habicar cepditions on deet and #lk sessonal ranges. The Locrsass in
the understory component of boch whire Eir and pondercsa pice in forest stands
gince 1945 has improved cover condiclons for deer and elk. Dense thickets of
yaunger undarstory fir, and to a lesser extent pins, over a graater propartion
of the landscaps ars a significant deparcture from the cpen pack:llke, single
story appaarance of historical pine forests. To che extent that stands are
pow overstocked apd composed of "off-sice” specles {le., clisax or subclioax
species, whice £ir, that are adapred to oolsture reglmes that exceed chim
leng-tere average for che site), they represant irnherently cnetabla cover
copdition. Much of the current less of cover to natural causes can be
attributed ta this phenessnon. Actemprs to maintain such inherently unatabls
tishar scaonds for cover may well be self-defeating. Soall scale natural
disturbance openings in the forest are less cossen, Hized conifer and
lodgepole pine forsscs have encroached in wetC ard dry @esdsus. Juniper
density and discribution bave incraased dramatically on transition and wincer
ganges, Trae plantations on regeneration harvest units and wildfira areas ace
begirning to previde cover In many areas. This increass in conifercus Sorest
Is providing more cover for big game. Covesr provided by now decadent curlleaf
mountain mahogany patehas and coliummar/subcolumnar bittecbrush stands may be
less effective tham prior to 1945

The habicat effectivensss (HE) index and tecal proportlen ef hiding cover on
desr seasonal ranges, by subshed, L8 coopared to Foerest Plan standapda and
guidelines balow:

Forest Farest
Subahed Seasonal Current Flan Cureant Plan
Hange HE(#%) HE{w) Coreari®) Covarin)
Bamoiy Summer 57 50 &l ia
Silvar Suimmar Wl 54 i1 ia
Filver Transitlion 50 L &3 kL]
Squaw Sugita T 58 Lt 15 34
Thomp=con SummeT 64 0 Ll 1a

HE ard cover daca wece not available for Wesc Fork, Guyer and Indian subsheds.
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Colneldentally, the zocal area of feraging habicacz has declined since L3045,
fhrecstocked faradt stands have ceduced tha densicy of undecstory herbs and
shrubs chrough shading, Liccer accumulation, competitien apd lack of bace
mlraral soll Eor sesdling establishmant, Ieapice tha loss aof Eu'ngq Base, cha
sulcability of Eorage areas present may be somewhac better. This fs explaiped
by the [nereass in created SPenings and edge hablcat ad)acant Eo denser forest
covar (Tabhle 5H-T1)., Small forage opaninge incerapersed with effsccive hiding
cover within 600 feet of che edge of cover/forage is a more effeccive habitar
condition than extensive, conclguous areas of open park-LLke LOS pine forest.
Two larga wildfires (Toolbox, 1944 and Covocs, 1981} creaced transisnc larga
foroge areas which wers planted Eo ponderosa pioe, Both aceas now support a
less abundanc forage cesource, but wich hiding cover pow provided by che
plantations. A large proportion of private land on the Coyote burn was not
plantsd and scill secves a8 & ron-focested Forage atea, Likesise, growth of
plancaclons on regeneration cuttlng unice 18 graduslly reducing forage
TESOUTCES, The [pocease In the density and disccibution of Jjuniper om
transition and wintee ranges ales has reduced che avallabilicy and abundance
af I'ﬁf.l.“ Tha recent Alder Hidge fire (1998} has significantly fnfluanced
the forags resoucce on ABeUE 3,600 acres of deer and elk summer and deser
tranaloien fanges. There has bean a shorc term loss of browss specles. but
thete should be an lemadiace flush ef harbacecus speciss nexc spring. Uncil
it can re-establish [eself from seed, the greatest {mpact may be Ehe Loss of
bicearbrush. The recent upward populatiom trand ewhibiced by che boch the
deser and elk herds indlcates that an adequate forage base still exises wa
suppott the currant populacions. Thersfore, sore subtle characcariscles of
tha forags rTesource not apparent at the Landscape analysis scale such as anm
increase in forage avallabllicty, gualizy andfor quantiey may have occurced £o
compensate for the loss of total forage avea.

One particular forage species, curlleaf oountain sahogany, occeurring on bath
cransition and winter ranges, (s a highly palacable and preferred brewss far
boch deaar and elk that perics spasial attencion. Baing evergroen, its
ruEcitive value (1i% precaln) and dlgescibilicy catings (50%) In winter are
high compared with aother browss species. Curllesaf is oma of just a few shrubs
that wexcesds cha protein requirssents fer wincering animals (Welch and
MpaArthur 1979). WVigorods mabogany patches alse provide bhoth hiding and
thermal cover. Cutlieaf stands In the watershed appeat to be Lo celatively
poor condition. Flants are highlined, decadent, even-aged and produce llctle
accesglble browss and little repredestion within che understory, High
lu':'nlj;:.:,r fa evident 4in sooe patchas, Shadinmg, litter accumalation,
competicion and lack of bare mineral sofl have reduced the oppottunity Cay
seedling establishment. Most of these chavacceriscles alse portray the
currant condicfien of bitterbrush scands. Beth species are characterized by
older age classes [n adwanced scages of plant succession.

Habitar seeurity has steadily declined sioce 1945. Road densitiss now ssicaad

the desiced condizien for habitac securicy for both deer and elk oo all
seasonal ranges in moat parts of the watershed [(See tabla SH-T1 next pagal.
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TASLE ZH-T1
ROAD DENSITY REPORT
BIG GAME SEASDNAL RAMNGED
in chs Silver Creek Watershed Adsesssment area
ROAD DEMSITY by BIG GAME SEASOHAL RANGES by SUBSHEDS

sEasomaL SUBSHED®  ACRES ROADY #OAD FOREST PLAN
HANCE HILES DENEITY STANDARD
DFF A a0 21 2.07 < 1.0
B5U A 11000 65 3.78 < 2.5 [=1.0)
OFFESU LY A500 L2 4 20 < 1.0
BE0 B 11600 Bl .45

BED [+ 6500 57 4. 29

DEUER g 280 3 T.02 £2.5 {<1.0)
ji=1e) o 130 5 &, 33

DESESY i 160 1 1.56 < 1.0
DEUEWR o 534040 &8 & A8

ESL o SO0 8 .50 < 1.0
DSUEWR E 15900 B 1.37

EsU E EO0D LA 3.2L

DSSESD E &T0 2z 2.53

a5l E 500 3 4, il

DFF ¥ 730 1 0.58

RED F 1540 12 " RS

DFFEWR F &370 £ 3.38

DFFESY F 3600 1% 3,36

DSUEWR F L Ov0e) 2% & D0

BSU z 700 24 2.2

DSUEUR 2 1900 ] 1.8%

DFFEST 4 F 5 L] i
TOTALS

1, Tan

CODE & DESCRIPTION TERSHED SUBSHEDS
BESU=Boch Dear and Elk-Summer tange A. West Fork Silver Cresk
DFF=Dasr-Fall transiclonal rangs B. Guyar Creek
DSFESU=Deec-Spring & Fall, Elk-Sussar range C. Indian Cresk
DE5=Desr-Spring transitional range 0. Squaw Creek
D5U=Daar-Surner Cangs E. Bannmy Creek
EfU=Elk-Susmar range F. Silver Crosk
DWd=Dear-Wincer Cangs Z, Thompson Ressrvelr

EWE=Elk-Winter range

!Hunhufl are approximate.
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bl Beaver

Teapplng tecords Cres 19521 thiough 1980 and che presence of old beaver adgn
hath indicats that thes transplanting &ffert {n the late L3305 and early
1940's was & sivccass, In L9892, & letter Erom che Fremont Forest Supesvisor
raguesEed Crapping to ramsve beaver {n ehe West Fork. Hinocessn badaver wvargs
ttapped chat year. Trapping harvest for Silver Creek follows.

Da=ada Hispbar of Beaver
Harrescad
1952-5% 52
1960-£9 A3
1970-79 23

Duirfng this sane peciod aoly & beaver were removed Erom Guyec Creek, The
lowar harvesc in 1970-79 probably was parcial che resulc of a trapping closuras
order far all sersams within che Frepont Forest. This closure was 1ifted In
1977 For cha Silwver Lake Game Managemenc Unit for a L0 year paried, Since
"1988, all streanms on the Forsst have been closed to beaver trappling.

0ld beaver sign indicates that beaver did disperse frocm the original
transplant sites. AC opa tlme, beaver were pressnt in all & perermlal screams
and 3 surrencly incarmictent streans {Bermy, St:lﬂi:’r:,r and Squaw Crasks) in
tha watershed. To supplament populations £n ehe late 1970'&. beaver agaln
wars relsased Ln Cuyer and Gllver Cresk.

Currently, thers acse coly 2 active colonies, ocra at Silver Coeek marsh ard the
ather in upper Guyer Crealk. Hore potentlal habitak exists than s pressntly
secupled in the watershad, Thess acéas corpespond primarily co sices of
pravisus basver activity. The current habitat condicion at these sites has
not besn evaluaked, But 18 suspected ®a be at least falyr amd capable of
supporting one or wore colonies, Focentlal habitac on perennial screams
pragancly capable of supporting beavar =aloniss {ncludes:

SCERan 2 of Pocencial
Colony Sites

Narth Faork 2
west Fork i
Guyer 2

Incermiccent screaans formerly supporting boaver presently ahew evidence of
riparian habitat degradation and a lowering of tha water table. Uhile the
riparian wegstation 1& slewly recovering, degraded channel conditions, the
lower wacar cable and alcered flow regioes persist, Harginal Eoraging habitac
exists ac formerly occupled sices, but successful colonization will be tocally
dependent on cetentlan of sufflefent year around water. Sited on lateralctenc
scrwans formerly supporting beaver Eollow:
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;.t-r"n ¥o, nf Formet
Decupled SLTes

Banny {Hawk & Graham) 3
Strawhercy 1
Squan 1

frdlan Creek, although not REAewn Te ba formerly occupled habitat; alse
supports ripacism vegetation providing potential Eoraging hablrat. Housver,
1iks other incermictent streans, sufficlent year afound water oay be the
factor limicing beasvar presEnce.

1. Managemsnt Indicator (MI) Specles Asscciated with Lace/01ld Forssc Cover and
Deasd Wesd Habitat

a2} Geoeral

‘Bedicated old-groweh foresc habicat (Managemsnt Aceas J and 14} ocours over
about &,100 acres. Another 6,900 scres of forest cover have been idenciflsd
an meering the critecia for old-grodth habicat, buc are mot deslgnaced
stands . Abouc 400 ssres of lodgepola pioe have hasn designated as veplacemsnt
stands for old-growch lodgepela habitat. An additional 16,000 acres of forest
cowver, mostly pondecogaswhice £ir, has heen fdencified as beling in a late
ceral copdicion. The abundanca, discribution, connectivicy and qualicy af
sulrable habirat for M1 and other specles associated with dead wosd and LO3
Forest hablracs, especially pondercsa pine, has been significancly reducad
sinoe 1945 (See cable SH-TI)., Specles conposition and structurs has changsd
from open, park-like, elustersd larga crea pondeross pine hablbat to a denss,
closed, multi-storied pine or =ixed conifer * forest at higher slavations
{especially above 5,500 feet elevation, and north &nd east &spects down £O
5.000 fast elevation). Absuc 208 (2,100 ascras) of the early/mld-seral
lodgapole pine present in 1945 has succeedéd To a lats condition class,

Lacgs dismster Liwe trees, Snags, and dowi wocd are consplooously ahsenc Erom
scartered disturbanes patches acfass the landscape; acd gpraacly reduced in
abundancs and distribution on other areas, Qverstocked undarstories in sooe
sbands &re causing overstery mortaliey of large Creas and unravaling the
late/old seral forest characrer. High tres density has probably reduced cofs
production. The foresc landscape is now fragnented by disturbance patchas of
eacly and mid-seral forest hsbicats ({See table 5H-T2). The nunhar of
disturbancs patches has increased almest 10-fold since 1950, IlEproving habltac
conditions for specles associated with early and pld-seral forest cover,

The area of incerior LOS forest hablitat has besn reduced 29%, from &2 ce 194
of tha toral Forssted acres (Sea table SH-TZ), Ounly 308 of che ipcerior
ponderosa pine habitat presant in 1945 axlsts today, The properclon of LIS
forest praviding Inrarior habitac also has declined 27% snd is now only 15w of
what existed [p 1085, The mean patch size of interfor habitat is only 2% of
what was present in 1945. The nuabar of interior late/old forest patches has
more rChan doubled since 1945,  latefold foresc cover is mow secongly
influenced by ocotons effects [ras che significant fIncraass In adge.
Disturbanca patches have created gaps and gignificantly fragmanted the
habicat. AF m Fimer spatial resolutlon, a high rosd densicy (Table 5H-T1) has
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added to che [pcceass |n edges and fragmentation of hablcat Haoy isolaced LOS
patches are now sink habitate for MI snd orhar asnocelated spacles vhose
populacions camnot be maintained wichout coneimsesis fmmigracion from neachy
stutce habitate ard populatloens. Populaclons of most spacies are probably
lewar chan historically, snd Lselatlen and crowding cheeaten chelr stabilicy.
Tha present condition of LOS Eorest habicet fewors thosa apecies whose
preforred habitat s denss, cloned, mulci-storied pine, pine asspclated snd
iodgepole pine, apd negacively affeccs those associated with open canopiled,
1.n'l|u1“"|.:.r stoekad, large ponderosa pina,

TABLE 5H-T2
TOTAL LATE/OLD SERAL IWTERIOR FOREST COVER
IN THE
EILVER CHEFE WATERSHED
FROH THE FERIOD 1947 THROUGH 1994

1247 1594
ACRES 34, 304 10, 30d
HUHBER OF PATCHES 8d 150
FaTCH DENSITY Q.08 o.09
% LATE/OLD FATCH IH
INTERIOR AHRES i 3
HEAR ACRES PATCH 263 L
TABLE SH-T3
TOTAL DISTURBANCE - FATCH COVER
IN THE

SILVER CREEK WATERSHED
FROM THE PERIOD 1947 THROUGH 1994

L1947 15994
NUMBER OF PATCHES 130 1,190
MEAH ACRES 190 W
TOTAL FERIMETER ([lax) 43 2,351
HEAR FPERIHETEE (mllasz) 3 1
FATCH DESSITY 0.10 1

Disturbance pacches are created by wildfire, cisber harvest and windthzow.
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a) Goshawk

At least eight nest sites are known to exisc wichin the watershed, However
recant activity has only besn wecified fot ¥ of thase sltes. Ona active mesT
site has boen identffled in thes wpper Sanmy Crack #nd one in the Thoopsan
Resapvair subsheds, An alternate mesc site alsc is located En che Upper Benny
crask subshed, Post Family Fledgling aress have been papped for all =ltes

Crrarall, habitat suitabilicy and availabilicy for pnesting has decllined in all
gisbaheds since L1345, Tha gradual loss, increased fragmencation, and
species/aepuecural changa of the once BoTé opan, largs tres LOG ponderosa
hablest, with smaller scale horlzontal and vertical hecerogenity gubscanclally
podified nesting habirat eonditions. The succession of about 2,100 acres af
marlysmld-seral ladgapale to 1ate lodgepole may have increased nestlng hableat
suitability in chis forest type. The abundance of prey epecies assoclaved
with opepm LOS foresc cover &and doaduood has also declined In owerall
distributien, Prey specias in the present danse, clossd, mulci-storied pine
Forests that are dependent on high come crep production pEobably are a
fraction of cha populstions supportsd by chs more opan, large tres ploe
forssts which producad more sbundant cone orops. Local pockets of remaining
105, aspecially mixed conifer and lodgepols pine, whers cTes mortalicy has
recently Lnereased may be experlencing some incresde {n prey assoclaced wich
desdwond habitat. Availability of this prey may be compromissd by high
understory tres densities in overstocked stands. Inccesssd shading Ercm danse
underseopilas and accumulated fusls have reduced harbacesous and shrubby
urdarscoriss that provids food and cover feor goshawk pray, increassd prey
escape cover and hindered flight. Heave slash preusulations [n sees harvest
unics likewiss limits pEsy Tesources. Disrurhances have gradually incraased
since 1943 reducing habitar security for nesting birds. Disturbance patches
craaced since 1945 have probably increased tha availabilicy of open,/sd o
foraging habitar and increased the diverslcy of prey spacien associated with
thess conditions. Hewever, the same conditions also attract edge assooiated
raptors such as great hormed owls and red-talled havks which prey on goshawks
nestlings and displace gowhavks from eccupled cerEitory. The gradual
succasslon of these patches teward nid-seral scructural stages is slawly
reducing the amount of this habicat available to goshawl,

b} Plleated Woodpeskar

Thres sctive foraging aress have baean identifled: one sach in wpper Guyer
Crosk, upper West Fork Silver Creek. and Hager Mouncain. Older faraging sign
irdicates thac potencial hablrat say exise In tha Winter Ridge, uppet Barmy
Craai, Foster Butce and Sycan Bucte areas. Approximately 400 acres of Ma 1
have been dedicaced for these birds around Hager Mountaln. Plleated
wondpecker average home range size {a %00 acres of forest, of which at leaat
a%% should bs in old seral cenditlon and the resainder in mature {Erees >1lcm
dohy. Hoge pange sizes for pileated [n the watershed may be larger becauss of
the high proportisn of less sulrabla pondercss pine habicat that eeeurs in
post of the wacershed.

overall, suitablilicy and cotsl acres of Foraging habicac, and posslbly nesting
habitas, have incressed since 1945, The [noreass iz & gpasult of farest
succession from & single story pondercsa flns co a milci-storied pixed comifsr
forest with a larger component of whita fir in most stands sbiove 5,500 feat In
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glevacion, and many Stands on norrh/easc aspeccs down o 5,000 feer (3ee
Cables in Wealey 1994). Conctibuting to this ln fecent years is the overstary
mortality eccurring Ln 1lf;:r dlagetar fic ard pine fros drought cordicloana,
avaritacked stands and increased dissace and fnssck ackiwiey.

The snag and down log hablzar this gituacion has craatad has lmpraved hahicac
sondlelons and pray avallabilicy. Howewer, becouse this habieat occurs in
ralacivaly small patches and iz frageented by sacly/mid secal discurbance
patches and extensive arsas af less suitable pondercsa pine habizac from which
che cverstory has boen removed, [solaved sourse-sink hebitats and populacions
probahly uxise, This creates a sitvacdien whereln sost of the dispersing
Juvenile birds in Local populations exist in habitats which camnmor malmcsln
che populacion, The increase Iin habltar sultability may not cranslate into an
avarall ineresse in the populatien, but peraly to an inceease L[n [endgrants
inte marginal habitas that ¢anomot support prodective pairs.

c)] Amarican Marcen

, Hagar Mountain, Winter Eidgs and the Antler-Buck Semi-primitive area are cha 1
Eeneral areas Chat provide potemcial mapven habicac, The enly cenfirmed
martan sign is in the Antler-Buck aras.

Both habitat availabiliey and contipuity have declined In all subsheds, bue
sultabilliey say have increased In soma fragesnted pacches of tesalnlng 1LOS
forest habitat since 1945. The increase in habltat sultabiliety in is a result
of forest succession from an open, slngle azary ponderasa pine ©o A
pulcl-steriad mixed conifer forast with a larger componenc of whice fir im
most stands above 5,500 Fest alevatiom, and many stands on northi/east aspecta
dewny ta 3,000 faac (See tables in ‘H-nal.q._:.r 1994, Alsa, sucecesslon of aarly/oid
seral lodgepole to late wmerfal Iodgespole on ¢ much more limited scals has
Laproved hablcer copditlons. Cencribucing te this in recent years Ls the
cwarstory oortality ocourting in larger diameter fir and pins from dcoughte
conditions, cverstecked acands and increased dissans and Losect actlvity., Thae
srag and dewn log hablcac this sicuaclon has created has leproved habitac
conditions amnd prey avallability for marten. Denser understocy and canopied
stand conditlons provida more pesic conditions for preferced prey species and
provide eovar from pradators. The more cesplex physical structura, especially
near che ground, of oultli-storied oixed conifer forest hablitar appears ta
address the threes oost [Eportant 1life needs of marcen. It provides procesclon
Frem predators, Access ca subnivesan spaces whare post preay are captured in
wincer, and protective thermal wsicroenvicorments, appeclally In winter
(Buskirk and Pewall L5983, Hoewaver, bacause of the overall loss ansd
fragmentacion of LOS Forest habitat From early/mid-seral disturbanes pacches
and extensive areans of less sulcabls pepdarcsa pine habitat from which the
averatary has besn removed, the pocential of remalnfing LOF forest hablcet co
SUpport martens may oot be any different, aod p-ﬁtlﬂ:llllﬂ' laas, cham tchs
potencial that existed In 1945 with the =ere contiguous, smaller scals
horizontal and vertical heterogemmicy present in the less sultable LOF plna
danimaced forest cover. Bull (persomal commmicatisnsa) has faund that marten
prefer contiruous Eorest covar and mulci-canopy forest is important for covar
againac pradacion., She noted Ehat home rtangs #iza, Juveaniles dispersal
distance and norcalicy incressa, and produccivicy decreames [n [ragsencad
farest landscapes.
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Tha loss of mofst and nesic ciparian wegetation asssclated with lowegad water
tables aleng incecpiccent and perennial strean systems alss has reduced the
suictabllicty of Foraglng habitac fot marten. The ©ost ioportamt Pray of
sarten, HMicgorus spasfes, are highly sasscclated with densa herbacaous meadow
and riparian habirats,

d) Thras-casd/Black-backed Woodpeckers

oply about 2,000 seres of LOS lodgepéls plne are avallsble a8 cha oostc
suizable habicac for black-backed woodpeckers. dAnother 3,000 acres of younger
seral lodgepole £3 Futupe potencial habicat, Abouc 10,000 acres of Lless
prafarred, but sultabla 105 pice/Ffir habicac wirh scaccered individuals and
patches of lodgapole alsc is availabkla co these bicds.

A1l subsheds have pocential habitac for black-backed woodpeckars, Hewever,
habitat availability and suitabilicy across all subshsds has dsclined since
1990 (Sem table SH-TL), This decline is parcially a cesult of the loss of LOJ
ploe Eoresc and of fogest succession in resalning LOS forest from a pondacosa
plee to a oore alnad conifer Ferast with a larger cempoment of white Fir In
most stands abowve 5,300 foor elevation, apd many stands om potth/east Aspacts
dewr ©a 5,000 Fest. Hlack-backs prefer trus pine types for foraging, Alsa,
maximum snd mean scand slge and interior habitst of [0S forest hablicat have
declinsd since 1945, Slack-backs prefer larger contiguous stands (>500 acres)
ta fragmented patches of LOS foresc cover interspersed wich early/mid-seral
disturbance patches, Jackson {1995) also noted that most lodgepole and mized
conifer stands Eres which lodgepols had beso previcusly hearvested were
generally of minimal or to valua as habicat for black-backed at this tise dus
to a lack of dead eress and the open charadtsr of the stands.

Foraging sign has recently Increasad across the watsrshed in ssseciatlon with
iperaased bark bescle activicy [n che LOS pine stands, Overscory moctalicy
occurcing In larger dianscer fir and pine In Tecent ¥ears from drought
candicions, overstocked stands, and an Increase in disessa and insect activity
have created snag habitat te improve nesting hebitat condiclons and prey
availabilicy, Jackson (1995) noted a larger ameunt of dead standing material
{n remaining thick stands of lodgepols pine provides [alr to good foraging and
nesting habicar. The recent (1%96) Alder Ridge filve area has the patancial Eo
develop Inta an excellsnt food source depending om the incensicy of salvage
legging that ogcurs over the next few ysars. The black-backed wocdpacksr I3 &
specialized speciss in terms of foraging becsuss ics disc L8 largely bazk
bestls larvae which ace reached by flaking bark chips fron tree erunka, They
forags almost exclusively on snags and live treas, almost to Che axclusiem of
down log habitac, Local movemants ard small concentratlons of birds eceur in
respopse to local tesporary sites of high bestle accivity., The Inérasss noted
in foraging slgn may reflect mote of a change fn discribucion of [oraging
activity cthan a large fncrease in bird mmbers, aspecially censldering the
avarall declins 1 habirat availabilicy/ suicsbilicy scross che wacecshed.

4, Dead Wood Mabirat Management Indlicater Species
a) Primary Cavity Excavators

All subshads have probably experienced a declima in populatlons of prizary
sxcavating species sioce 1943, Fopulatlons are surmlaad to be minimally to

CURRENT COSDITIONS-17




marginally wviabla ac presefc (Table SH-T&). Humbet af acres of potential
habicar has deciined and distributien has becoms mare TesErficced asm largs snag
and dewni log habicac has been teduced chrough the 1o058S of LOS Forest couver
Jackson [199%) noted rhat snag densicies are generally warlable with
celatively high mushecs [n areas of light or little management activicles and
law tumbears Lo arcas of intensive Danagasant. 15 foresc fragoentatlon has
alsa increased the amount of forsst edge and reduced interior LOS area, Edge
habitacz fraguencly prediaposes specles assoclated with more insular LO% forest
conditions te higher risks of predation. Extensive removal of large averstory
craes chroughout the watecshed alse has ceduced the abundanca of furure large
snag and down log replacemant habirtac,

The qualicy of the temalnlng sulcsble habltat has lsproved in recent yeacs due
to the Incresased tree mortality in LOS Forest cover. especlally ledgepols
pire. The snag and down leg habitas chls sltuacion has creaced has lmproved
habieat condicliens and prey availahility., Thiz may be perpetuating a
seursa-sink habitac and population situntiom whereln ®meec of cha juwraniles
dispersing Erom chass seactered higher gualicy habicats establish cerricories
Lt more parginal habirats which cannot suppere predustiva pairs.

Excovators assoclaced with open, single-storied LOS pondercsa pine forest
covaEg, lika white-headed and Lawils weodpeckers, uodoubtedly hav¥e experlencéed
the greatest decline in habitat availabilicy/sulvabllicy and blrd discribucion
and pumbers, This decline 18 & result of ferest successlon from a pondetoss
pine to & multi-stocied sixed conifer foresc with a larger component of white
fir in most stands abowve 5,500 Feet in elevation, and sany stands op norcheast
aspects dawn to 5,000 Ffeer., Scand densicies also have inocreased to the
detriment of theas spacles which prefer oore open undarscory scand scructure.

TARLE SH-T&
PRIMARY CAVITY EXCAVATORS POPTLATION WIABILITY VALUES

Eubsheds 1904
West Fork o, 48
duyer Creek Q.30
Indian Creek 0.32
Squan Ceaak Q.17
Banny Croek .31
Silver Cresk Q.32
Thompson Cresk 0,34

ePepulation viabllity valuss dafined;

0.00 = Hon-viable, lags than T0% of maxfsus potencfal population
0.10 = Marginally viable, betwsen I0 and 40% of maxisum poctancilal
0,40 = Hinimun viabls, bacween 40 and 60% of mazisus potential
0.70 = Viabla, becween 60 and B0% of maximun potential

1.080 = Highly wiable, betwean 80 and 1008 of maxizus potential
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b} Red-papad sapsucker

L8 asper clones, the preferrad habitac of both ced-paped and Williamsons
sapsuckers, has ary Limited distribusion theeugheut the watarahed.
Approximately 100 scres af aspen ma¥ occur in the watershed, About 2,300 acres
hava Bean cyped as having an sspen scocliass potencial along Winter Ridgs. Host
of cha aspen clones eesur along drainags bottoms, Arsund eprlng and sesps, on
north aspects and &t ctha higher elevationa. CoficsnCrarland of aspen appear
along Winter Ridge, upper Guyer Cceek, and upper West Fork Silver Cresk, Fatch
alezs La wsmall (genezally <% pcres in slze) and pabches have a clusped
distribucion. Hany slopes are gensrally in a mature, declinlpg o svermatura
and decadant condition with little regenecacien avident to replace the stand
The limited regensracion thar doss occur shows 1ight te severe damage by
uvngulaces, aspeclally deer. Heost clones alss are mixed with conifer speclaa
that are gontributing to cha decline of the stands. The digtribution and cotal
actes of aspan are undoubtedly less than what sccucted eaclier in thes century.
ﬂmi: loss of prefecrad habitaz for sapmuckers, sevaral neocpopical bird species
anid baavar undoubtedly is a cencribucing fecter acting to limit the populactlons
and distributicns of chese specles and other aspen assoclaced species on the
land=cape,

B. Aquatic
1. General

Surveys im 1992, dldentified redband trouc (Onzhorhynchus mykiss =pp.) Ln
persnnlal streams of West Fork Silver Creak and Guyer Creek. Habitac axists in
Norch Fork Silwer Cresk, whers no £ish were found in the survey. Habitar alse
exlses In lewar Silver Cresk, housver, ns suCvey Was conducted. In 1963,
Babrke was unable o £ind redband crout in ecibucaries to Silver Creek, with
only brock treut found during this survey, (Bahnke, 1992).

fedband trout is & USDA Forest Service Begion B sénsitive species. The Inland
redband trout are defined as all Ilnland, non-snadromous tainbow (Oncharbynchus
mykiss) populscions occurting in central and eastern Oregon desect streams.
acearding to Behnks {1992}, several desicosted basins west of Alword Baaln and
north of Lahontan Basin have the interier redband trout as thelr nacive trout
specles, This watershed [s in the Fort Rock Basin and mests this criteria.

Bedband trows can be Found In & warlety of habitsts depending on its Lifa
ardgs., Adults ore genarally found in aress of abundant cover asgociatod with
deep pools, Llacgs crganic materisl, updercut stream banks, and overhanglag
wegetazlion. Juveniles ard “young of the year® are often found 1n shallow
strean margin habicats, high cover aress, and intersticial substrate spaces.
The tedbamd crout is a spring (March through Juna) spawner with eggs usually
hatehing in & co 7 weaks and alevins taking an additional 3 cto 7 days to absark
the yvolk before becoming free suimmers (Sigler and Siglar 1991). The avarage
age ac firat apawming ls typleally 2 ©o 3 years. Reband Ereut up co 1T fnches
in length require aceass to spawming gravels of up te 1.5 cm in diameter with
legs thap 30 percent £ine ssdimant. Oenerally, water temperatures in excess af
21%c (70"F) are unfavorable and may causa sctress Lo & 1 age classas (Sigler and
Sigler 1991). Tepperaturss of about 15°C, ot il-60°F, ars ldeal for optlimun
groweh of rainbow trouc (Leltrits and Lawis 1980,

CURRENT COMDITIONS-19




The Silver Cresk Watecshed L# wWithin the  Sumper Lake Badlsnn mnd provides
important habitat for a wvarfety of Eish. Stcreans withén the watecshed and
Thompson Resarvalt suppert popuelations of several apeciss of game fLah
focluding wedbard cpeut (Oneorhyochus oykiss), railobow Evouc  (Opeechynehus
myklsal, hrook trouvc (Salvelirus foncimalis}, ecutthroat trouc [Opcochynchus
clarki). large mouth bass inl."l.'u-Etil.'lJl salmsides), and recently introduced
hybrid striped hags.

Tha Oragon Oepartment of Fish and Wildlife anousally stocks catchable size
ralobow trout In Thespson Resarvelr. In 199%, chay scocked 96 300 fingerling
crout and 21,300 logal size troout (fall spawninmg ralnbow). Hon-game £ish
specles found in the wacershsad [nglude speckled dace [I‘I___h]'.n:hl:l.'l?# pEguliga) and
cul chub (Fila bicolor).

According to the Oragon Dapartmant &f Flekh & WLldllfs blaleglet from this area,
Tul chub populacions in Thompson Eeservolr are believed to bBe out-competing
planzed fingerling erout, One soluclon planned Lm 1994, was for cha OOFEW co
flant sterile scripad bass that will prey on the chub populaticns. This has
bean compleced. Indications from Anna Reservolr ars that the scripad bass will
nat significantly prey on fingerling troutc,

Thesugh 1989, ODFSW stocked spring spawning ralcbow in Thompson Reserwair. A
change occurred after 178%, whan che JOF&W scarted acoeking fall spavning
ralobow, This was done ©o ceduce the possibility of Inctrogression betwean
native redhand trost and scteckad ralpbow traut., Tha ratlonal for this i{s that
redband trout apawn in cthe spring, and in theory, fall spawning cainbow will
not erogs braed wich spring spasming redband. The genetic status of redbamd
trout in the watecshed is unknown at this time. . Incrogréssion mosc 1ikely has
oocurred, howewsf, Eha axtenc ls unkmewn. I[m 1988 Bebnke parformed surveys of
Buck Craak, Bridge Creek, and Sllver Creek tributacies. Redband Crour wers pot
found In the tributaries of Silver Creak, however, Bridge amd Buck Oreek did
hava populatcicns, Behnke Eound that the trout In the headvaters of Bridgas
Coeek and Buck Cresk had lictla hybridization cosmpared with samples taken in
190&. Ha chasrizes that Buck and Bridge Creek drainages have probably bean
lsolated from each other for several thousand yesars, and trout specles have
undérgens slight differentiacion from each other. Silver Creesk, however, 1«
pot  lsalated hecauss of the rtainbow trout stocking that has occurced in
Thoopson Eeservair.

Hon-native Flah intreductions to the Silver Creek Waterahed Include Esatern
brook craur and rainbow trout. The date of breok trouwc Incroduecion is
unknown, however, it would have ocourred prior te 1968 whean Behnks found them
in his survey. Largs seuth bass have been introduced 11legally within Thompson
Reservair, According to ODFSM, hybrid stciped bass wers scocksd in tha fall of
1996,

2. Fish Discribution

Level 11 scream surveys were done In Guyer Greek (17%0), West Fork Silwer Oreek
{19923, and Heoreh Ferk Sllver Craak (1992). ERedband trout ocourrTences Weaps
documancad in Guyer and West Focrk Silver Cresks during che 1990 and 1932
habitat surweys. Ko redband trouc wers poted during the 1991 suivey of Reech

Fork Silvar Creek.
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&GI8 Flah dlsceibucion layers show redbapd trsut within all perennlal stceams in
ths uatershed and the Lower one mile of Benoy Creek prier to LEE encaring
Thoopson Raserwair, intermittant echanrels ace uded by craut for  spring
spawnimg, Thess Tish have besn seen in pocls behind chaek dams Lo Squaw Craselk
following spring runoff, ODue to the flashiness of the watarshed, lc is
questionable Lf Ery have the opportunity to anarge fron intermliccant chanpals
afd pacurp to the resecvolc before the stream chammel hecodes ory.

1. Fish Habiecac

Level II straan sucveys Wera done in Guyer Creek (1990), West Fork Silver Greck
{1992), and Morth Fork Silver Cresk (1992), These stream surveys Included
physical measurement of habitac conditions including residual paal dapths,
avorage riffle depths, pools per mils, large woody debris (18D} and widcth to
depth raties. Forest 1lavel monitoring has eeceurred since 1992, with
thermagraphs placed in perermial streass to determine temperatura. Alsa, In
1996, cores from stroan substrate wera cbtaiced frem patential spavning hablcat
areas and analyzed in cha laboratory to decermine the percenc fines in the
subscrate. This Information s included in the follewing cable:

Highest
T-Day
Aosgen  BResidual Avw, Pools 1HD Max AV
Charmel Pool Riffla Par Per Bad WD Wacar
Stream  Reach Typs Depth Depth Milsa Mile ¥ Fines Hacio Temp
¥ Fk 1 Cih 1.2 1.0 62 53 25-30 Ly Ir.a
Bilvar 2 cab 1.2 0.8 18 143  25-30 L 8.1
Creck 3 cub/ESh 1.3 0.8 &4 . 83 25-10 15 .4
[ Cak/Enb 1.0 1.3 53 JaL =0-45 14 17 .4
5 Eil 1.1 0.9 i3 37?  &Q-43 11 16.4
6 Eib 1.2 1.0 17 330 30.43 T 1%.2
7 Eil 1.1 0.9 I 252 30-43 & 18.2
] Eib 0,9 o.8 3 473 8 & 14.2
Cuyer 1 E4 G.8 1.0 13& 5% 25.30 10 17.0
Cresk’ 2 E4 0.7 1.5 118 B 25-30 | 17.0
k| B4 0.8 1.% B8 13 25-30 o ir.a
& Al o.% a 18 18 A0-&5 11 17.Q
Lower l [51.] 1.0 .7 28 16 MM 1z 7.3
Silwver 2 b 1.0 2.1 18 3 18 na
Creek | B3 1.5 na 29 iT HFH 9 fid
4 [k 1.1 2.3 14 3 3 19 na
5 BY,/CIb 0.9 3.2 1 % HH 15 20.2
Human Usss

Human use in the Silver Creek watershed has followed along the 1ines of the
dontnant Eura-Apstican cultures sxtractive activities. Econowics has been the
{mperus for rasource rémoval in the Silver Cresk area.
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A, Tiober

Timber harvest has Lnecresased significanzly sinee the end of Horld Har II.
Econoaieally, timber, specifically pendecosa pine, has had a high manetary valus
especially Ia the Lactec half of the current peried, This high wvalue product
has driven cha cimber harvest and road building activicles that have been the
pajor human actlvity, This highly visible activity has [ocused on che reooval
aof the large old-groweh plne for markacts cucside che local area. FPrior to 1943
tighar  Tharvess was primarily for local uwse for comounity and ranch
conacructiom, A0 intecesting aspect to this corrent pericd tlmber hacvesting
was that large vhite [le was harveaced and used il the lecel market. During the
surrent pericd clmbar volumes remcved from the Sllver Creek watershed area have
varied. From 1943-1065 the average yearly voluos resovwed was abour 2508 board
fasr, From 1946%:1985 the average yearly volume removed was about JHH board fest,
From 1985.1%05 the awevage yaarly woluss cemeved was about 5004 board feet.
Peesently, durlng the watershed analysis paciod, removal has besn sporadic and
will ba decermined in responoe to the Eorest health peeds and echar lasuves.

Tisber harvesting of the big pime (greater than 21 inches) amd read bullding
steadily incceased though cthe decadss fres che lace 1240°s onward. Records
gheow thar che harvesc levels grew annually umtfil the sarly 1L990°s when pressurs
from environmental congarns slowsd the gpate and amont of tinber -belng
harvedEad,

Today, mast of ths volume being resoved ism salvages (dead and dying) and ssall
diamgcer {(less than 15 inches). A small sawmill [n tha cown of Silver Lake
aperated off amd on during the currenc pericd, however, this =11l has nat
operated for the past few years. The volume of -logs golng in and cha lusbar
conlng out of this eill has besn ineignificant in the ceglonal oarket and
an-p'L.uq,rn-n: lavals at the mill have bean low.

B. Rangs

Buring the curcent petlod aany of che sheep allotsenta wichin cha Silwver- Craek
drafmage comvarced to cattle allotments, These cooversions scoelescatedrafces
World War 1I, but had significant slow down perlods when the prics of sheap was
higher. It is difficult To arrive ac sxact nuabsrs of livestock use within the
watarghad beundarias because specific records were oot kept and land allaocatlons
changed drascically aftec the termination of the Elamath Indian reservation in
1954, Since 1345 che rangolands within the drainage have heen dominated by
cowfealf palrs, wicth the last sheep allotment clesing in 1%6% .,

Buck Oteek, Yamsay, Wintar Rim and Foscer Butte allotwents Lay wholly of pactly
within cha Silver Cresk drainage basin. The nusbar of cow/ealf palrs that ate
permitted within the watershed for graziog sesson 1s approximately 2,210,

A swine permit in the Thompson Valley atea was noted. This was probably mot in
the curtent perlod and probably predaced the censtruccion of Thompson Reserwalr
in the [%20°s. This cype of permit wust hawve been difffcult co manage as hogs
will eat oore than forages apd caused cresapdous damage to the tap sall,
virtually plowing tha wet oeadow areas.
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The Silwer Craak Range Allotment Lles norch of the Forest boundacy ard 1e
managed by the Bureau of Land Managenent, Lakevisw Discelec, Thia allocmant
area (s approximacely 3,000 acres and lies adjacent o 5Llver GOreek 4
supports about 200 cov/ealf palrs during a epring use pariad and algo about &1
wildlife animal wnitc sontchs.

Tha SLlvep-Bridge Coeel Range Allormant 1fas porth af tha Forest boundaey and 18
managed by the Bureau of Land Management, Lakewlew District. This allotment
arsa is approximately 6,910 acres wich the sascern boundary at Ellvet Creek. 1T
suppocts about I61 animal unic senths [AUH's) during & spring use peried and
alsp about 69 wildlife aAUM'a,

C. Irrigation

4 cenctral hydrological featurs to the Silver Lake watecshed Ls Thompson
Eesecvole., This pan-mads wacer impoundment structure was builc Im 1922 and has
besn im che watershed througheut the current peciod. The Sllver Lake Irrigacion
piscrict construcced the dam on Silver Ceeek co ercate the pesarvoir. This Was
in responss to grazing problems doumatrean that had besn made worss by axtended
drought and Llightning fires, The reservoir floodad most af Thespsan Valley and
providad cvar 17,000 acre feer of wacsr. In 1964 tha dan hefght was increased
to provide ower 19,000 sera feet of water. In normal years ovac B5n of tha
waEsr L rhe cesepvolr is used downscrean and In drought years the ragarvolr is
completely drainad.

D. Recreacion

Cepepal e the recreacion experisnce in che Silver Craak watershed is Thampson

Reservolr, This body of water, along with Easc Bay caspground om lts eastern
shors, provides an opportunicy for & wide range of recreatlon aecivities.
Boating, fishing, and nearby hiking and mountailn biking are all available,
especlally sarly in the recreatlon seasen when the water leval is high. Asida
from Thompson resagvair thers ls a full service campgraurd at Silwer Creek Hacsh
downstreas from the ressrveir. The Scuthsrm Orsgon Intercis trall, segnent w18
transects the cappground and provides access to this trall systes. Hikers can
gD west cowards the Winema Hational Forest or seuch apd east towards Lakewlew,

péar apd Elk huncing is another popular cecreatlon activity within much of the
watershed. In che Fsll and early winter senchs numerous hunter caomps spring up
on the many open meadow aress, Sess of these *hunter® capps have becooe
dispersed recceation sites, which in turn are now classed as forest camps.

Vinesr recreacional epportunicies ineluda developed cross coufbby gki cralls,
cabin rencals, snowsobile trails, and a State of Oregon Sno-Fark.

E. HMining
¥o compsrelal mining has ocourred within cthe watershed during tha curcent

peried, There are seversl gravel plcs cthat serve as sources for road reock &nd
permics ars somatines given for the eollaction of reck for landscaplng purposes.
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F, Tribal Lands

In rhe excreme southwsst cornetf oF the wacershed Ehece are some lands chat wegi
regervation lands for che Elamach Tribas up untll 193 when the resecvatien was
tarminated, However, tcibal omenbers geill getaln treaty righcs to hunt, fish and
gather on these lands, The tcibal coupsil also has a keep interest In activicles
outsida the fermer resecvation boundaries and how these plarned asciviciss will
affacc theic treaty tights and rraditional eamping arass,
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ESTEF &, REFERENCE CONDITIORS

The purpess of Step & Is to describa hew ecologleal conditions have changed aver
time as a cesils of human influence and natural disturhances, A reference is
developed for later comparison with Current Conditlons over the period that the
syaten wvolwved. The Refersnce Condicions scep is based on the premlse chat
scosystens adapted over extended cime perlods and that the grestast prebabllicy
for maintalning future sustaimability is chrough sanagement designed to maintain
of reproduce natural companents, structures apd processes. Heference conditlons
are divided into “Presstrlement” ond "Historiecal® cime pericds, Historieal
gafers to the tioe period £Tom about 1870 to 1945, and Fresscclemant for the
time peciod peior ce 1ETD,

Erosion Processes

Historically, uwplamd soll conditions were priscine, Salls eroded at vecy low
races for the most part becauss npanagesent (nduced Factors centributing to
acceleraced eroslon did not exist. Soils had lowsr Bulk densities and higher
fnfiltration rates throughout the wacerzhed. Water infiltrated the soll ta @
higher dagres andjfor [lowsd naturally over the soil surface wichout being
fncarcepted, collectsd, and concentcated by coads.

seil condicions within riparisn zones were also priscina, Soil bulk densitles
wers low apd water tables wers higher than ac present. This cencributed to lush
vagetative growth and stable streambanks.

Sofl compoction and displacement did not exist axcepc ooly ©o a very wminor
extent, This prevented erocsion and centeibuted to maintaining stresm baseflews
&5 wall as perenoial summer flows. Hiscorically, oofe stresms wera parennial,
and reaches of streams higher in the watershed were perannial,

Mass wasting was a tare occutrence, It was primacily relatsd cte  initial
mountain building where steep slopes were created, such as on Yansay and Hager
Mosntains, and mlss to geologic Faulting, Beth of these svents reducad tha
nacural stability of hillslopes. It may also have besn related o natural
catastrophic eveots such as unusually intense wildflrea followed by intense
storms or ralf on enow events. This mass wasclng occurted over extremaly long
periods of time and resulted In localized high levels of srosion for several
FEATS.

Hatural soil srocslon 18 highly wariable throughout the watershed and the ranges
ate From essenclally zero to an average maxiswm of 1 mm/yc(5.A. Schusm and ¥.D.
Harvey). One ma/yr equates Co about 3 consfac/yr. This could secur under the
post extrome natural condiclons such as those resulting from a severe intemslcy
wildfire. Generally, losses were much lowse and are estimated To have avaraged
lema tham 0,5 tfac/yr within the wsatershed, This estimacs Iz based on climatls
condicions as well &% physical and chenlcal weathering from bedrock or
congallilicsd dapasize over bedrechk, Faw scils are produced by bedrock
weathering at annual rates greater than 1 tfsc, (Alexander, 1983},
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During presscclament conditlona, natural soil loss cates were essentially zero
except when wildfires paricdically derudad che landseapa. On the ponderosa ploae
siced low Incensicy wildfires generally burned owver the watershed every 7-13%
years, Thesa wars caused by lighcning or weps mec by aboriginal pacple (n opdar
to enhance the area for hunting and gacharing. denerally, these low intensity
firen had minlpsl imppacc om the esil surface a&nd scoslon rates were notb
increased to a significant extent,

I:I:::uiun-ﬂ:,r. wanchar conditlons would have permicoed ht,lh-:' Intin.{:y fites o
occur which would have removed variable amounts of organic macter on sits and
expoaed che mineral soell surface tTo erosional forces. Estimated soil loas
racas par acta ralating oo fire within the major sell groups are showm in the
table balow. The calculations wvere based on & "Cuide for Predicting Sedimant
YEields From Forested Watersheds®, Forest Service, Horthern Eeglon, Intermountaim
Baglon, 1981, p.&%. The figures represent the £irsc veir apasion Faces
following a moderately intenses wlldfire.

Moderate burma are defined as fires that char the litter or duff but do mot
aleer the underlying mineral sefl amd buen becween &0 and B0 percent of the
plant canapy (Effacts of Flre on Seil, CGeneral Technical Haport W0.7, USDA,
1978, p. 27). DBecause the watevshed burned frequently at intervals of about 7
ta 13 vaars, mavare flres were probably mnot that common. The erosion rates
shown in the table woiold be mach higher afeer a severes fice.

Estimated Erosion Rotes Relatlng ta Moderarely Intenss Wildfirs{Tons-lse ved:

Parent Material Basic Ercsaion Rats Geologic Erosieon Factot Erosicn Hats

Basalt/Tuff 550 t/sq.mf. ) O.& tlac
Pyroclascics 550 t/sq.oi, T a.6 tfae
Ehyelice 550 tieq.mi, 1,00 0.8 gfaes
Lacustrine 550 rfaq.oL, 52 0.% c/fas
Ash/Punice 550 t/sq.mi. .5 0.3 t/ac

Incraased arasfon rates would have scourrad for about & years after the fire and
then returned to natural levels by year five, Seoll lossss tha firstc cwe yesrs
are siCimated to be cha poac significant. Losses during tha third and fourth
year would ha only slightly above the natural rcate dus Eo  $atural
reestablishment of wegetation.

The natural landscape began to change with the advent of settlement which began
in the mid 1804°s and contlnued throughout the Hiscorleal perled. The f[lrsc
white inhabicants had oinimal affest on the land as chalr primary Incerests were
trapping and axploring. The firet major iopacts Eo the watershed wers logging
and the [ntroductlon of grazing by large herds of sheep. HAecords indicace that
125,000 caccle monmchs and 463,000 sheep oonths welllzed cha Fresent MNational
Forest during the peak grazing years of 19049 and 1910. It ix assuned that the
Silvar Creak watarshad received comparable grazing intensicy. Thess ippacts,
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along with associated roadbuilding necessary to accads cinber stands, bagun tha
changes Eo the landscapa which rasulted [# accelerated aroston. Streambank
erosfon was saccelerated primarily by wvery high grazing L[neensity while upland
erosion was accelernted by & combipation of imcreased loggimg, road buillding,
and grazing.

tol

f. Base Flow

Low flows occutr during tha months of August through November, which iz the base
flow pariod for the Silwer ©Gresk Watershed, Tha Forasc Flan provides
recommended monthly Ln-acream flows for salected streams in Table 23, Pg. 91
Theas are the minlsum flows needsd to maintain the stressm channel., Recomnendsd
flows and actual Elows are shavn balow)

= Weat Fark Sllver Creak

Forest Flan

Recammardad Actual
Haan Hean
Honchly Flaw Honthly Flow
(CFE} (CF5)
July 2 7
AuUgUET 2 3
Saptanber 3 k]
{Oceaober 3 3
lovember 5 3

betarmining flow that sccurrsd prisr te ssctlement of the ares 18 JLfflesulc,
Deving of the riparian areas has resulted from & loss of basver colonies in
Cuyer and West Fork Silver Cresks. This has resulcing i{n slightly lower bads
flows than ocourred historlcally,

Incermiccant streams in the Sillver Cresk Hacershed have typlcally dosmeut
through alluvial deposicional areas, Consequently, Lt"s estlsated chac base
flows were higher during presettlement times, and with the introduction of
legging and grazing during the hiscorical cims pariod, a reduction in base flows
began to occour as streams were downcut,

B. Mean Flew

Ha histerie records are avallabils for mean flows In this watershed. Watsershad
analysis on Thomas Creek {Lakeview Ranger District) In 1995, shewsed that mean
flows shifred as much as 45 days eaclisr io the year. The analysis focused on
poad depsiciss, soil coopactlon, and reduccien of canopy as belng responsible
for cha shifc in the hydrograph, Similar levels of scll coppactlon, road
density fiocreases, and canopy rceooval thave pocurred within the Sillwer Cresk
Vaksrshed, Influsnces from pumize soll I{n the western poreion of the wacarshed
pay cacrease che effects of roading, compaction and cancpy Temoval, Howevsr,
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oyer 508 of the landbase Inm the Silwver Qreek watershed i within tesidual soll
areas, Rasulea similar co chese ochserved in Thomas Creek would be axpected
here.

Prior to constructien of Thospaon Resecvoic in 1937, Cuyer Creek, Banmy Cresk,
Squaw Creek, and Indian Coeek flowed [nkte SIilver Cresk. Throughout the year,
Silwee Creek had the cosblfed F[low of che four subsheds plus the Thompaon
Reservolr Subshad, GCuyer Creek and pertions of both Benoy and Squaw Cresk say
have comtribuced basze flow te Silver Cremk. Copstruetion of Thempson Reserrolc
resulted o regulacleon of flows In Silver Creek, Due to regulaced flew far
irrigacion, bass flows below che resaeveir are presently highsr chan thay wara
bafore the dam was constructed, and mean flews during the spelig rumff sonths
ars pow lower than they ware histerically,

. Feak Flows

Peak flows may occur froo rain oo snmow events orf during spring sncveelt. Sumner
thunderstorms may be cesponsible for peak runoff events in localized areas of
thé watarshed, Analysis in other watarsheds (e.g. Thomss Cresk) have shown that
peak flows were inoreased a8 & ©esult of roading and soll cowpaction from
logging. Similar lewels of =soll compaccion and road dansicy Incredmes have
pocuccad wichin both the Thoemas a&fd Silver Creek watersheds. Therefore, 1t is
probable thar refarence peak flows ware lowsr than prassscly eceur,

Peak flows below Thoppaon Resarvelr are lower tham historlc flows. This has
occurrad bscauses the Thompson Bessrvolr wsually capturss peak flows a3 they
oecur from contrlbuting subsheds, Thess [lows are chen stered and contrel
raleasad lacar Im tha season for f{rrigatiom purposes.

Vegetation

A. Forest Upland
1. General Discusslon
From the ecologlse report (Weolay, 19%4) which was based en histovical cecords

and chasrvaclions; the following two tables (mext page) {idencify the general
forest condition prior o 1947:
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Timbat typa classificsrlana prlar ca LO47

Tinhar :EEmH'* ALEaE
Pondsross Fine Large &h 890
Ponderosa Pina Ssall 2 EET
Fonderosa Plne Scedling

Sapling

Fols 1,924

Fir/Hemlock 697
Ledgepele Ploe Lacps 0
Lodgepole Pipe small

nedium §,788

Hixad Plne Lacge 6&0

Ponderosa Pine Woodland L
TOTAL FOR FORESTED TYFES &3 ,898
E Grass, sagebrush, brush 17, 852

Othes types & D0a

Wik Gap Appendixz maps and data secclon for dafiniclons.

Percent of Silver Creak Yacershad by Seral Stage Prior to 1947

Seral Stage Parcantage of Watershed
old/Late 78
Hid Pendarcsa pine 3
Early Ponderosa piloe F)
Early and Hid Ledgapole Pina 12
01d Ledgepale Fine ]
woadlard (Undefined) [

It appears that white fir dominated commumities were relatively scarce before
the sdvent ef [lra control on public lands. Weolay (1994) noted that observers
im 1947 did oot recognlze tedays whice fir ecoclasses.

1. Insscce and Disease

Western pine beetls and oountaln pine beetle boch had & significant role In 4T
dévalopment of the landscape features chat occurred in this watershed prler co
1947, The fir engraver (Scolytus ventralis) probably was present but Lts effece
was much lsss significsnt than it is today due to the lack of host speciles.

Mountain pine beatle ocutbresaks probably killed large numbers of penderosa and
lodgepole pine. In the case of lodgepole pine, Inersasad mortallty could ba
pnpactad Lp stands that contalned 30-80, % inch trees per acre (TPA) (Eglitis,
1993). Subsequent f[ire destroyed remaining stands creating growing space for
reganaracion,
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The westarn pine beetle 1is wall known hi;tur[;nﬂy ax one of the @est common
insscts azpociated with rhasa largs, nld-growech pondecosa pine forssts that
regularly burned in presectleoent times, Bacause of cthe dominance of chess
latgs old-groweh pondefoss plné amd poar growlng conditions, particularly when
strassnd by drought amd coupled wich :.[.[L-.rl:r aized lace succasslonal apecies
which could allow for the development of large populations of thesa bestles,
high lewels of morcalicy eauld and probably did ooccut. In reference type
corditlens thasa beetles probably wrilized narural processes more te davaelop
large populations. Warious discurbances swech as a tres struck by lightning, a
ropt ©ot center, or GCbsss chat had peached bloleglcal rocation were factors
affocting focus craas chat {mcreased pine beatla devalopmant for actack of ather
stressed Erees.

Eooc rot, such as Armillaria root rvot (Armillaria ostovae), 15 excremely
warlable in its wvirulence. However, all conifers are susceptible {f they become
scraased, The mast suscaptible are grand fir spnd white fir. Tha lesst 1s
lodgepole, and pondercsa becooes infected when stoessed by [actors such as
deought of [nterttss cospacition., Historfeally, 4t can ba asgumed thac
Arnillaria probably acted chroughout the watershed as an  oppoctunist In
infasting flrescacred, overmatured, stressed, damaged or weakened pondarcsa pine
or white fir (Hessburg ee. al, 19%4).

Dwarf nisclacos was probably a fairly wminor conponent in regards to reference
conditions in the watershed., On dey slce poodercea Cypes, severely [nfected
trees would Eorch durlng macural underburns. Howewsr, wicth frequant natural
underburns there was lictle potential for stamd replacement type fires which
paant that dwarf mistletoe wWas pi‘-u-'h-uhlj' always able to maintaln a predénca In
the watershed. In addicien, tchesa feequenc Fires simplified the cancpy
structures and density, thus limiting the potential for spread of nistletce. In
stands dominated by lodgepals pine cypes, mlatlsces was probably wery similar to
today dus to the general characteristics of ledgepole ploe stand developaent.
Severs bulldups wepe prebably quite eammcn.

Historical densities within the subshed were genefally less densa chan they are
today. Belference condiclons within the white fir and pondercsa types wers
probably open apd single storied. Owerall density was relatively low, probably
Eenarally on tha lowear end of full site otilization o pnm:ully Gpan RTOWn
conditions. This limiced Ipfiluspes of insecc and discagse to soall pacches ot
indlvidual cresas chat wers stressed. A small mmbsr of scres within thess types
were probably able te reach soes upper denslcy levels that might be
signlficantly effecved by insect and disease. These actes Wefe Very aesll 1n
nusbar and sceurted in areas that mlght have miszssad & flre cycle. Within the
lodgepole pine type, teference condicions were probably similar to today. Young
stands that ceached high dansicies were actacked by mountaln pine bescle. Thasa
atands had significant mortality which was Eollowed by stand replacing Eires and
establishnpent of pew stamda. In pura whita fir {(above &.000 feet] stands a
gimilar pattern probably occurred with fir engraver and root rot a8 the main
factors Llnvelwad,
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The potencial pange of densities within the reference condliclen was ealeulacad
using walues {dentified [m Cachram (19%G) snd Lo listed en the table below:

Stand Density IndeX Hanagemsnt zonoes by Plant Association cype
FPondaroca Pine Type

Plant Associacion 1IHZ 1HZ
CP5314, CPSEL2 161 Lng
CPH311, CPSX15 153 13
GPC211, CPSZ11, GF512l; CPF5311,

CPE213 144 o8
GF5211, CEPS2LY * 150 oo
GPS2LT * 128 11
CPS11l 10% 71

' White Fir Types

Ca35313 (FF), CWSLl4 (PP)we 1E1 108
U313 (WF), CHELLL (WF)+t ETiH 281
CHCHLL (PRywh ira il
CHCALL (WFj** 2BL1 252
CWCILL (LPR)rk 170 114
CWC31L (WF)** i 144
WHILL (PT) 285 191
CWS11T (PP), CWsLl2 (FP) 161 lo8
mlid (PP S 115

# Thase ara Ffrom differanc planc aescciation guides. che Fresontc Flant
associatfon guide &nd the Punice zopne Plant ssscclation gulde.  Both had
diffarant sice Iedicies, Each i# pocantlally present in the watershed,

% These ape 501 management zones for white flr sapd ponderosa pine, thersefara
chay have differenc SDI maximums.

Lodgepola pine typed wers not listed as many of these probably achieved much
higher densities than the upper management gopes allowing Losects such as
meuntaln pine bescle to couse significant morcaligy.

Timber hatvest in the referepes scondition was somevhat sipllar o today but
lean, Harvest removal was probably limited to overstory removal that wia
utilized to supply local mills, Harvest was mainly with ground based equipoent
such as tractors and horsea. Significant roads and skid trails appear te have
been used to remove this material.

Grass commmities gensrally donminated most of the understory in the forested
environment. Sheub development was ninimsl and In areas such as unburned
{slands theougheut the landscapa, Following mnatural flre species such as
caanochies &p, would Increase in mumber within sreas of the Elre but would be
reduced as new stands of trees developed and cook over the sltas,
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B, Elparian Vagataciom

Conifarous forasts and assoefatad shrub undecatorles within the clparian zone of
the watershed provided large amounts of large woody debris, wvery atable banks,
and high ameunts of shading. Deciduous species suwch as Aspen (Populus
tremulaides) alse provided sope of this shading and a component of Large woody
debris. In additiom, both the conmifers and che hardwoods provide a food Rourcs,
in the form of laawes and twigs, for mactoinvectshcates uslng Ehe stceanm,
Insects and disease acted as a pechanism for returning both hardwoods and
conlfegs Eo che scresam. RooC rocs audh as Armillaria catoyae, Western Eall
rust, and Fhallious cremulas appear to be che lmportanc diseasss actlng on
conifers and hardwoods within the riparian areas. Humerous defoliators, such as
tent caterpillars along with bark beetles such as the mountain pine beetle, ace
axamplos of [nsecce that have bean accing on the ripavisn in cthe reference
condicion. Historical riparisan zones contaimed a largs rumber of crees chat
wars Z0 Eo 40 inches In dlamstary and [6 a oature o ovarmaturs conditlon.
Moadew acoayetass wore a mixture of sedgs, grass and shrub species such oo
falix.

€. Ranpge

BEeference conditions within the gross/forh component of the watershed was a mix
of both grass, [erbs and shrub  comsunities. Lew alevaclen hech/grass
communities ware naintained in this in a mostly herb/grass conditionm wich low
intensicy freguent fires. Hative =speclss dominated thess communities. Highly
scatterad specles such as juniper cceurred bur ganezally were kepc ocuc of cha
FYSTam with fire. Shrubs were probably common but highly scattered based om
where and when fire occurred. Over the landscape a varlety of age classes
within the shrub compement probably cecurred. Speeiss such as bitterbrush were
at a much lower density that they are in the current conditiom.

Strean Thaomel

A, General Discussiom

The exiscing Rosgen channel types, riparian vegatation communities and asrial
photos were used to predict whae channel and habitat conditions were Like under
ceference conditions, Pools per mile and IHD dce the sape as recommendsd in the
Inlapd Hative Fish Stvategy. The peveant bank inscability and shade is based on
professional judgesent and will wary depending on channel morpbology and
riparian conditions.

Large woody dabris (LWD) L5 estipated to be greater than &0 pleces per mlle for
Rosgen type A and B stresnms. This 18 based ¢n Lewal II Straam Survays across
the Framont Naclennl Forest and from recorded Erequency of large wood (Cwerton
et al, 1993}, where large wood in B Chanmels averaged 300& of large weod In C
channels.
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Specific descripriens by subshed and stream are provided balow,
Table Fisheries Habitaz Cemditions im the Ellver Creek Watarshed
Habltar features under Reference (onditlana

Chanmel Eypse Pools/ LEn & Bank W:D 5
Heach _Existing Raforance Hils Hile Eroafon Raclae Shada
West Fork Silver Cresk
L ik EAb | =20 <10 <12 =30
z Chlb Esh 1] >20 <10 <12 =30
i BhhESh Eib G8 =30 <100 <13 : 1]
4 Cal/Ed E&b G =20 <10 =12 »&0
5 E4b E4b Ga =20 <10 12 L)
5 E4b ELh 73 =20 <10 <12 &0
7 E4b Esb 13 20 <10 <12 =80
] Eib Eih 135 =20 <10 L ) =80
¥ Cuyer Cresk
1 EL Ei 50 =riid <10 <12 =80
2 E4 Eq T3 = <10 <12 >80
3 E4 El 71 =210 <10 ]2 =80
[ EL E4 73 30 <10 <13 >H0
Lower Silver Crask
1 Clb Gk 25 =20 <10 12=16 >80
2 &b cik 25 =20 <10 12-1& >80
3 Cah =0 25 =30 <10 12-18 =80
& Cih Chab 25 =20 <10 12-16 >80
5 Cob Cib 25 »20 <10 12-16 >0

B. Geomotrpholegy

Vest "Fork S{lver, Cuyer and Horeh Fork SLlver Creeks had stress morphelogy very
close te the exiscing conditiens. Rcsgen Type E systems would have been common.
Rosgen Type E streans are wvery stable and are chavactarized by low pradlient,
peandering rlffle/pool stresms with lew widch/depth racios and liccle
deposition, Existing entrenchment ratios are high, meaning that streans hava
wide flood plains. For example, a stream with & 15 foot bank full widch would
have a Flood plaim that im at least 33 fesc wide,

Lowsr Silver Creek had scress morphology wery close to the existing cendicions,
However, portions of tha stream would have besn parrower and not quite as shallow
as they are today. The system would hava beon a Rosgen Type © stream, This 18 &
low gradient strean, has meandering point bars, riffle/pool bed merpholegy and
well defined Flead plains. Entrenchment ratios were high.

Bermy Creck would hsve had very similar streas porphology &8 1T does coday, with
the excsptlon of areas that are presencly downcut in alluvial depesiticnal arsas.
The najerity of Benny Creek Flts the Rosgen Type B criteris and iz oodetately
entrenched, has moderate gradient (2-48) and is a riffle deminated chanmel wich
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infrequently spaced pools. This syacen ls wary stable and also has wary stabla
barks, = Avess af Banny Creek chat £low through oeadow areas ars typlcally
downcut. These systems wers historlcally weiy different and would have been
Besgann Type C or E channela. Meadows wers willow amd sedga domdnated aod had
beaver dams which helped spread che wacer over the entire meadow system.

In cha pasc, Squaw Creak was different than it is today, The majerity of Squaw
Creek is presently o downm cut syscem cheough alluvial deposicional areas. In
theas areas, atceans would have historically bean Rosgen Typs C er E chanoels.
Headows wepre willew and sedge dopinated and had beaver dams chac helped spread
tha watey ovar tha entira @Doadow systen. Other areas of Sguaw Crask are
deslgnated Rosgen Type B chamnels and have changed wery 1lietle from historie
eondlclions,

The headwaters of Indian Cresk were similar te ecopditions ceday, with the
dominant srream charmel being Rosgen Type 3. Road 019 parallels the scream in
the lower ceaches, where & Rosgen Type E stream was hiscorlcally present. This
straam had & funecioning flood plain wieh Eke water rtable close bo tha soil
surface.

C. Riparfian Condition

Wast Fork S{lver Creek, Cuyer Creek, Nerch Fork Silver Creek amd Lower Silver
Creek had riparian vegetation with diverse paciwve plant communities. HRiparian
veghtaticn was mest Likaly wary dependent wupon Intetactlon with beaver
compunities alopg strean systems. |Willeow, alder and aspen would have beaan
compon. Commumities of sedges and gfushes with other natiwe hydrophytic speciles
would have besn common along stream syscems, Tha plant communlcy was deminaced
by willow and sedge. Lodgepole pine would have been present inm the system,
hewaver, net as the domlnant averstory that exists at this elme. Coring of
ledgepole pine in the Guyer and West Fork drainages indicace thac most trees hava
grown in the flood plain in the last 100 ysars.

Hiscarie evidence of beaver 18 found tChrougheut perennial screass In cha
watershed, Beaver dams were a dominant feature of the perennial streams in the
syacen, Beaver dams affactively expanded wecced areas, creaced and maincained
wetlands, dissipated tha arosive power of floods, stored water for later telesase
antd acced as depositional Areas for ssdipenot and nuccient rich ofganic matTer.
This was a eontralling factor in how scresns fumecioned hiscorieally. Reachss
between beaver dams were Eyploally Bosgen Type E systems with few polnt bars.
Sereans meandered through the mesdow sysctem and flosded on & L ve 3 year interval
ipes the fleed plalne. Screan bapks weps wall wegetaced with greater tham 80w
stable banks, Sank instability was very low and estimated to be less than 10%.
Yegetatiom adjacent to stream banks had an abundance of shrubas and athar deap
topbad sedges, cushes, grasses, and forbs chat allowed the development of stable
undarcut banks,

Hiatarle avidences af basver cam also ba found inm both Benny and Squaw Creeks Im
pneadow areas and bhelow conflusnces with springs. Riparian vegetacion adjacent to
incarpittent streans wis dependent upan cChe stream cype. Hosgen Type B streams
had narrow riparfan corridors. Largs trees would have bean present and weuld
served as o source of large wood to the channel. Pieces of wood [n excess of &0
per mila in thess 8 Type systems are estimated o be teference copdiclons.
Alluvial areas of the stceam had wery differenc wagatatlon with grass/sedge and
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willows. Ground warer was closer to the surface and plank species Wars &guacic.
Thase areas supported beaver which had a largs influence on the vegetation of tha
meadow aress by epreading water owver the flood plafn and influencing the ground
water tabla by storing wacer bahing dams,

Wacar 11t

4, Fine Sadiment

Spawnlng bed marecial Influsnces the developpent and eoergence of fry.
successful Fry emergence L8 hindared by sxcesslve amounts of sand and silc in che
subpbttats, Caparal habletat guidelines for Incubation of salmonid esbryos
requires less cthan 25% by velume of fines < €.4 mm {Relser and Bjormn, 1973},
This [s assumed te bs the reference condltfon for streams needed to provids
viable spawming habicat.

B." Harer Tempécaturs

The recommended water temperatures would meet recommandations from the Oregon
Department of Ervirormental Qualicy (0080}, WUsing this criceria, optimm
cemperatures for the Silver Creek watershed would have the rolling 7 day mexisuss
at of below EE°F (see pg 20 Synchasis),

. Hacrolnwertabrates

for macroimwertebratas, reference conditions of gesd co excellant would Lodlcata
optimans wacer qualicy and habitac for crout species,

Spacias and Habltac

A, Terrestrial
1. Theeacenad, Endangered and Sensiciwe Species
a) Herthern Bald Eagle
%o higtoric informaticn on bald eagle abundance and discribution exlsts.

Bast/roest habitat was more abundant, widely distribuced and of higher qualicy
prior to 1945, The predominate forest cover In the landscaps was open,
park-1ike Laca 0ld Seral (LOS) ponderosa pine stands, These were praferred
sagls nest/Toost habitac, and were relatively stable and reslstant to
catastrophic leas from wildfire. Since 1947, this hablcat has declined from
abour 0% co 108 of che toral forest area.

A larger prey bass, particularly more abundent watecfowl, had the potenclal cao
support & preacer numbet of sagles. Indtially, cthe upper Thospdon Valley
marsh area, and later comstcustion of Thospson Reservelr im 1923, provided
habltar fer che more abundant resident and migrant waterfoul populacions thac
ware known to use tha ares sarlisr in the century. Alse, a lower incidenca of
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peaticide use in the adjacenc agriculcural wvalley wmay have contributed to
'h:Lg_h-r .1!1. pimbare onn Lhe Forest.

Babltat securley For eagles was higher becauss of the low road densicy and Lew
Incideoce of human uses in the area, particularly around Thospsen Reservoic
and during the winter months.

b} Aperican Peregrioe Falcomn

Ho recordad slightings or nmest sites of persgrimes are known for the watershad.

Hablrac for poey species and hunting was Falr to matginal becausa the
landscaps was dominaced by 105 open, parkliks pondarcss pine forest.
Condiclons far prey species probably leproved with the construetien of
Thompson Reservelr in tha sarly 1920°s. Pocential habicat was highly secure
frem disturbance since road demsities, Llogglog activit{es. and recreatfonal
use of the acea wera Low,

£} Sags Grouss

He information was avallable on grouwse oeeceupancy priar ce 1959, nor on
historle 1lek sites or habloat copditions. The only historic growss
information avallablas for the Fromont Matfonal Forest is for the period 1938
through 1941 when betwesn G000 and 1,600 grouss ware sstimated to occur om the
Forast.

In genecal, the suitabilicy of growse habicat probably gradually declined
during the perlied 1270-1945 because of heawvy livestock overgrazing on boch tha
uplands and riparian areas. The addad influsnce of high deer mumbers an
sagebrush winter ranges baginnleg atound 1930 only secved to accelerate the
decline of preferred grouse habicat.

2. Keystone Species
a} Bilg Casa
[. Bilwer Creek Deer Herd

From relatcively few desr (300-600) In scattered local populations during the
parly 1900°@, the Silver Lake herd ;r-ﬂ.u'i.l:,r {neranaed unti]l mEbars axcaaded
che carcying capacley of che winter range by 1950. The estimated population
in 1959 waa 17,300 desr, The dymamica of che hard during cha first half of
the century wece primarily tied te weather wvariations; responses to summer
rafgs wildfites, browss sbundance en winter range [ros Livestock everprazing,
predator reductions from disease, procection from hunting, and a sharp
reduction in competicion with livestook.

The seascnal discribution of deer probably was simllar to that which exists
today. [Deer traditionally use the same ssasonal ranges ovwer tlma. Snoow
conditions generally centtel the elevatiomal distributien of desr during
spring, fall, and wincar.

Prior te 1570 dJdasr ranges wers probably dominated by bunchgrassea with
scattered shrubs due to the recurting Erequency af patural lew Lecensicy
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wildfirea, Discribucion and densicy of beth bicterbroush and curl leaf
mountain mahogany probably wece both less than they dce cugsancly. Inlclally,
haavy Livescock graping (begioming around 1870} and later fire suppression
comhinad to gradually inerease upland shrub densicties on all seasonal ranges.
Browse om winter cange was mote abundant and o beccer cendition marly in the
cantury. Howevar, forage gquality and quancicy lrldu.n.ll}' declined as eomcinued
haavy livestock overgrazing and highar desr populations from 1900 chrough
about 1945 reduced shrub and harbacecus diversivy, productivicy and viger. As
garly A 193%, winter range at ths Porest boundary was noted as a heavy deer
concentratlon area, and by L9463 poar cange condiclen was evident here, AS
least one dopinant age class of bicterbrush dates back co tha indcial
reduction of livestock grazing beginning in the 1930's. Adans (1973) noted @
drastic decline in live biccecbrush sgerting [n 1948 eon the Silvar Lake deer
wiptar gangsa. The decline was related to lack of establishment of new plants
to teplace those dylng feem ald sgs, Poear establishsent began abous 1918,
During & 33 year pariod {191B-1971) only 34 plantsSacre,. or O.65 plantsfacre/
year hecans astablished om the winter range. Adams also discovered thae TOA
of the junipars were satablished. in the 3%-year period frem 190F e 1936,
‘Copversion of the boctomlands at the turnm of the century to agricultures foroed
more of the livestock frem privecs pasture to the upland deer rvapges, while
remevring the praduecive bottomlands from primes dest habitan,

Fawnlng hablcac quallcy along riparian aresns probably was poor. Decldusus
wooldy wvegetation and the diverslcy of herbacecus forage specles declined from
1900 through 1945, Prior to 1900, fawning habitat along riparian areas would
hawe been [n becter condition.

108 forest cover dominaced the landscape prior Bo L%45.  Weolay ([1994)
speculates that about &0 of the watershed supporced singls story, open,
parklike ponderosa plne fofest. Herhaceous and shrub production in these apen
stands wsould probably have been greater than present <onditlons. Lislted
nacural meadows, sagebrush and miwed shrub cover Cypes alas provided forage
areas for big game over aboub 04 of che landecape,

timitad logging actiwicty beglnning as sazly as 1920 was opening scme forest te
produce mare [orags for deer. Hecause there were fow patural npen-foresced
openings and most opsnlngs were relatlvely large in area, edge hobitat was
very limited prlor to 1943, Oeer and alk are both species which [requent edge
habitat becausa of the greater diversity of plant speciss and cesmunitiss
found along edges and ecotones. With sstelement of tha walley at the turm of
tha eceptury came an increass in fire activity, as settlers used [lre ta
echance upland ranges and to clear areas for sgriculturs, Fire in the uplands
may have sphanced deer foraging habictat, (nitfally, but repeated burning would
hawe raduced the disefibution and dansity of shrub speacisa.

Even though forest cover dominated the landscape (75% of the area), hiding
cover far deer in fafest stands, sspecially LOS pondarcsa pine, was prabably
of marglnal qualicy at best because of opan understories salntained by
freguenc, low intenslcy wildfirs., Seedlings and saplings occurred in
scatteced clustecs over the landscape with only # few dense thickets of any
nocsbls size, The most suitabla eever probably occocurced in yeunger pondecosa,
lodgepole and Eir/henleck stands which only covered about 10 to 15% of thae
watershed. More healchy shrub stapds of columnar and subcolummat biccarbrush,
mahogany and serviceberry probably provided better cover than they do
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presencly, Tha astablishmenc of funiper in the watershed during this pericd
nlso would have began providing cowver.

Hablirae securlty was high. Fewer roads exisced sod buman aceivities were
less, Hoad dansicy Informatien was not available, but it can ba scaced thae
densicies were lower pricr co 13945 than they are today.

Li. Elk

He assessment information was available en hilstoric elk populacions in che
watershed. WNor was any information avallabls on the seamonal discribution and
use of che wacershed by alk. Sightings of elk wers recorded in che journals
aof John €. Fremont. Howewer, annual wildlifs repores for the Fremont ¥atisnal
Foraat betwsen L926-1931 shewved oo elk present on the Forest, and only 10 on
the Fremont for che period 1943-43, Up until 1980, there were not anough elk
In Laks County bo conslder any recreational huntlng saasans,

L1l. Beaver

Hatlve beaver populations were supplapemced with crensplanted anilmals, In the
L%39"s, only two sites on Silver Cresk, ona near che Gowdy Ranch and the othec
near Tha Silvar Lake Ranger Scatien, wers koown Ca suppert native beaver
colonies. In an attempE E6 Increase beaver rumbers on the Forest, a serlss of
transplancs oceurrad from 1937 chrough 1%46. Prior to 1950, heaver were
planted on the West Fork and Silver Crosk, In 1940, hasaver ware planted in
Guyar Creel and again {n the Wast Fork. The West Fork was again the site of
transplancs in 1%44. It appears from trapping records for the parfed 19%0-T0
that the Eransplants wets pucceExful in halping to imoreass beaver nusbars.

Ko assessment of beaver populations prier te 1933 was available. Hewawvar
beaver were probably mote abumdant prior to the arrival of settlears and
dopestle llvestock grazing. Trapping accivity undoubredly Incressed with the
pettlement of the S5ilwver Lake walley bagimming arcund 1870, Alse, 1t ean ba
spectlated that the hesavy livestock grezing which occurred from as early as
1870 through 1945 had adverss effects on habitac conditions.

1, Hanagsment Indicator (HI} Species Associaved with Late/01d Forest Cover: and
Dead Wood Habitat

a) Canaral Discus=sion

The abundanca, dizscribotion, connectiwicy and quality of suitahls habitac for
¥l and other species assooiated with LGS ponderosa pine focest habitats was
algnificantly greater for the period 1900-1943% chan at present. Tha landecape
was dominated by a contiguwous LOS open, parklike, clustered ponderosa pine
forest. There was virtually po LOS plne asscclated or lodgepols pine foresc
idantifiad Lm cha 1947 timber imventory for Lake Coumby. Omly about 20w of
the forest habitat was unsulctable [or specles ssssclaced with 105 pendarosa
faraEt cdvar, Hast of the LOS patrix was high guality interior habdtae
mnaffected by the influence of edpges (Wooley 1¥95), Larges diamacer Live trees
amd snags undoubtedly wers more common and distributed throughout the forested
lardscape, Cone production undoobtedly was high In this opsn, large Craa
condition, Down wood densicy snd discriburion may have been less than present
[r these LOS stands bacause of the high frequency of low intensity wildflces,
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bur large wood may have been more compon. Howsver, aress burned by higher
intensity wildfire which killed the overstery prebably supported high smag and
down wood dansficies untll thess arecas reburmed.

LATE OLD SERAL ACRES

LO% Foresk Type 1047 1954
Pondercsa Ploe &4, 000 19,000
Pine Associated L] 1
Ledgepole Ploe o 2,100

Fondecosa pine and plne asssociaced total nortes of LOS are combined for 19594,

Habitat gaps and [ragmencactlon of LOF penderosa pine [com distucbance patches
wars las#s chan pressnt  (Hooley 19953, Tha ecanciguous Fforaac @acrix
facilitated species disparaal, colonizacion, genetic interchanges and the
discribucien of species throughout the entire watecshed. It is highly
probable that because of mere abumlant and sultable LOS habitat conditlions for
HI and other wspecies, they were more pumercus and widely discribuced,
especially ponderosa pine associated specles (goshawk, white-headed and Lewis
woodpeckers, Flemmulated owl), than they are coday, NI and ocher wildiife
specles associaced with LOS forsst types such as lodgespole pine (black-backed
woodpecker and macten) and white [lt (plleaced woodpesksr and sarcen) possibly
wauld have had mora restricted rushers and ranges prior to 1945 tchan today.
Thalr hiscorical distciburion would have been dependant on The diseribution
and mumbers of Larger diapater whice flr mixed with the LOS pine stands and on
the age of ledgepoels pine stands.

b} Pllented Woadpeckar

Pileated habitat pricf te 1743 was moore extenslve and contiguous through the
watershed, bait wad probably somewhat less suitabls than present cooditions.
Faraat covar dominated by more open parklike, single stery LOS pendsrosa pine
probably was lacking some of the scruccural somplexicy (down logs, densec
canopy, and snags) and densicles of the more suitable tree species (whice Elr)
cthat provida preferred pilsated habltak.

&} Amariean Marten

The only known records of historic marten mumbers on the Fremont follew,

Tear Hupbats
1925 it
19319 200
1940-65 and

Harcen habitat prior to LP45 was more exteneive and contiguous through cthae
watershed, but was probably scmewhat less sulcable than present conditlions.
Forest cover dominated by more cpen parklike, single story L3S pondercss plna
and younger stands of lodgepols pirne probably was lacking some of che
seructursl cesplexicy (dovn logs, multl-stecied trees, snags) and oselscer slta
conditions that provide preferred marten habitat. Alss, hablcat conditicns
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Eor prey species asscclated wich tiparian areas deteriorated sigonlficancly
barwaan 1E70 and 1945,

di Goshavk

Hesting habitat conditicns wera more suitable prioc to 1945 when centlguous
opat LOS Toves:t mately and ionteclor habitac domipated che landscape. The
preponderance of open-parklike pondercss plne LOS [orest cover and mora aFea
in mazurs aspen clones previded more abundant apd sulcables canditions for
goshawk nesting. More abundant prey species assocciated with LOS forest cover
and deadwood may bave been presant, especlally species assocciated wich the
bigh cone production that Ls characteriscie of open. lacge tres pine forest,
Smallar scale heclzontal and vercical diversicy created frem mnatural
disturbances within the forested lendscape provided diverse habicar for pray
specles at more of a mlecro scale than cthe maceo seale regepecation units
presant Coday, “Younger stards of ledgepole pine may have been less suftabile
than the more LOS stand structure afcar 1930, Disturbances from roads and
timbar hagvest astlviclss would have still been relatively low,

a} Horthern Thies-toad/Black-Sacked woodpecksr

Black-backed habitat pricr to 1943 was more extensive and contiguous through
the watershed, but may have been sessvhac lessa sulcabls than pressnt
condicions. ALL l-u-l!-;g.upﬂl pine forest, preferred habitat for these birds, ac
that cime wes claspsified os omall and medlun structure. These younger stands
probably lacked the density of snpags characceriscle of rche older scands
present teday. Also, the single story, park-like LOS ponderosa pine acanda
chat demlnated cha Llandscaps provided suitabls habiest conditlons but snag
habitat was probably less common in this more healthy forest condicion.
Populacions of black-backs were probably Llower, more stable and less

irruptive.
f) Eed-napad papsuckar

Ho assesament informatlon was avallable on the ccourrence of aspen forestc owver
tha landscapa. Howswsr, LC can be speculated that with more freguent, low
intensicy and Llarger. high dipotensicy wildfires, Llower coniferous scand
densities, and higher water tables along riparian areas, the alundance,
distributlon and sucecessful regensracion of aspen clomes was probably greater
prior to tha paricd of hemvy livestock grasing and high deer nunbers during
ehe flest balf of the this eencury,

Hore aspen in & diversity of age classes and distributed over a Larger area
would have provided mors avallable and sulceble habicac copdiclons fer aspan
associated wildlifes species, including che red-naped sapsucker. Bacauss
mature aspen 1s the most prefecrted nesting habitat for sapsucketrs,; the numbecs
of sapsuckers may have been pgreater and their populacion more scable bacause
of wider disctribucion. As aspen began disappearing from the landscape,
probably beginning arcund 1920, populations and discelbutions of &spen
associated species ales declinad,

Younger stands of Ledpspels plee are leass sulcable habicac chan the 105 stand

scructure presant afcer 1945, The single-storied, parkllks LOS pondarces plna
gtands that dominatsed thea lamdeecaps provided suitable large snag habitak
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conditlons, but total snag habicac was probobly less common in this pDore
healthy forest condicien.

B, Aguatic Habitat

Historlcally, perermnial streams 4n cha Silver Creek Watershed supported
populations of redband cteeut, speckled dace and  tul  ehub, Tha eaxact
dlscribucion and populations of these fish are not kmown. Eedbarnd trouc in
cributaries of Silver Oresk are lsclated from other perennial aceeans in the
Fort Bock Basin, This bas cccurred in recent history, since Pauline Hatsh has
becoma dry. Frier to drying of Paulina Marsh, Silver Creek, Bridge Creek and
Burk Craek were cormected, Conssquently, Silwver Creek and fts tributaries are
a significant porclon of tha hablc in che Fort Reock Basln. Throughout tha arid
Dragon Basinse, fish have adapted over time to live in extrenely hacsh
ervitonments characterlsed by great extremes of water temperacuse and flow,
Thia, malncenance of the geme pool i= ipportant to madntain a Eisheries that
can thrive in the harsh snviconsence inm this basin,

Historically, willow and beaksd sedpe vere the plant asseclaclen chat was seat
comson along perennial streams, The Riparian Zove Assoclotion Guide for the
Deschutes, Ochooo, Frement and Winena National Forest Indicaces chat chesa
plant associntions have high water holding capacicy with water lowecing 1 to 2
faac balew tha soll surface In September. Beaver were In balance wich thele
food source with sedges aml willews toapplng sedimencs, stabllizing banks, and
Forming narcow apd desp stream profiles, Overhanging sedges, willows and banks
providsd shade and cover Eor saloomids.

Intermibtent scraams within the watershed may have supportsd speckled dace and
tul chub populations. #fess of che lntermitcent stream system had beaver ponds
chat llkely supported fish year around. Addielonal infermaction on beaver in
intermittent stream chanmels 18 fowrd in che Species and Habitat, WLld1life
sectlon. Generally, the intermittent streams would have suppoarted lesa flsh
than the perennial streans of Guyer, West Fork Silver, Morth Fork Silver, and
Silver Creeks.

Human Tses

A&, Presacclemant

Soma of the oldest known archasoclegical sites fn Oregen are found jusc o Few
niles marth of the Silwver Creek drainage. The hlstery of aboriginal peopls Lo
the area is long and varled, To chess people Silver Creek was homs, where chey
hunted gamo, gathered roots and seeds, ard subsisted for thousands of yeacs.
These =ame people wera witness to major geologleal avents in the area such as
che sxplosion of Ht, Mazana which becams Cracer Lake. At the and of che
plisgtocans ora, these ansiept peopla lived aleng with the megafauna of this
era and hunted Hascadons for food. They lived along shores of lacge lakes ard
moved amongst the meadows of the Silvar Creek area gathéring roocs and seeds as
they matursd mt thes highar elevations of the watarshed, Thess peopls llved in
thé SLlver Creak arsa on & seasonal basis that Focused around the seasonslly
abundant plant resouress found in Thompson Vallsy and the upper reachas of che
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Sycan Harsh. Thesa paleo Indians probably pocupled the area From 9 000 o
10,000 years age wuntil Eufo-Amerlcan settlemenc In the ares approximately 150
years ago. Impaces to che land was miplmal to almost non-existent,  Thay
cravelled and lived in small bands (10-15 paople), dug toots in the meadows and
allowed pacural fires te Burn. Thelir travel chrough che area «@as seasonal on
semi -permanent trails.

The cyges of archaecloglcal altex found in the area are Indlicacive of the
hunting and gacharing actlvities of the past Indian pecples. Lichic scaccers
made up predominately of black obsidian srs found throughout the drainage.
Thesa tepresent seasonal hunting accivities and seosonal gacherlog  and
oocoupatlon sices. Other sites of a cersmonlal or religlous nature are also
found in the wiatershed. Thess sites are very sensitive and thely physical
remains are more subcla chan ocher kinds of Indian sites.

B, Historical

Tha flest whics people [n the area were probably Spanish explorers on chalr way
to goeld country ar just extending chair claim inte Alta California. Mountain
man, Crappars, explorers, and mllicary scon followed, In the winter of 1H43
Jobn €, Fremont, along with his parceer Klt Carson, |eurnewed through a parc of
thes watershed to pressnt day Fresont Point, Frapont's crip had an lodlvece
affect an the opening of tha ares. Settlesent in open country near presenc day
Bilver Lake hegan in the late 1EDD's and hun te :.h,l.ﬂ:- the mnarural
landacaps. Largs scale shesp grazing and logging were the first significancly
visibla impacts on che watershed, A few hopesteads and owo lusher mills were
the first reccrdad settlements in tha area. Durlog chs hlacarical peclod wp
wntll 1945 the mafority of lumber produced in Iim Silver lakes area was used for
local uss [6 hopes, rapches and buginesses.

In the sarly part of tha 19th cencury grazing became a major part of the human
use pattern in the watershed. The 5ilver Craek watershed, like mostc of tha
Forasat Im 1907, wan sxcremsly overstocked and overgrazed. Heducing stocking
levels and making (sprovements to range resourcss was the sajer cask of the
Forest Service ac this tioe.

From 190% ca 1929, Foresc-wide sheep mmbers went From 110,000-120,000 to about
78,000 with the pusher of permits remaining the sama at 56, This redustion
trend was also apparent in the 5ilver Creek drainage with commensurate runbers.

Cactla parmits ware reduced from 170 to 71 and head rumbesrs reduced from 26, 000
te 10,000, including horses, Alchough these large meambers of anlaals had
dafinite impacta on range conditions, tha long parmitted grazing season was o
preblen the Forest had to deal sith, The low elevations of the watershed In
its nerchern portlons facilitatad a low snow load and extended growing season,
This in curn pave stockmen & rTange area Cthat could wirtually be used
year-round, The impacts from this intense human use of the dralnages can scill
be seen In Podays landacaps,
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STEF 5. EYMTHESIS AKD INTERFRETATION

The purpose ofF Step 3 is to compate Curtent and Eeference Conditioms of spacifie
scoayatan slanepcs and ce explalen slgnilflicant differences, slmilaricies, or
trends and their causes. Information from the previous Eour steps 1Ls
synthesized and Ilnterpreted, The interaction of blological, physical amd soclal
procassas rtaking pleca In the watsrshed are explained. The capability of tha
system to achisve key manageoent planm objectiwves I8 evaluaced.

Ercsion Procasses

S0il is considecred a nonmtenswabls resoorce becacse soll formation reguires wary
long paricds of time. Sodil is also considered & basle resource becauss Che
abundance and diseribucion of most other resources depends on soil
charncteriscics, Soll ercslon normally removes muchk more of che surface layers
than ctha seheail layers. Consequencly, proporcional nurrienc losses are greaatar
at the surface and affsccts on 2ice producciviey are proporclonally larger as
wall, Accalaraced erosion usually exceads zoll formation races whereas nacural
srogion iz in balance with sall fermation rates.

Undar idsal circumstances soll Fformatlon ix in balance with, of occurs at a
fagter rate than a0il areslon. Tha natural cates of soil Cormation ares
geoerally considersd to be betwesn 0,1 clacyyr and 2.0 cfacfyr (5.A,.Schum and
N.0. Harwvey, 1982). Soil development rates within the Silver Cresk Watershed
are believed to be closer co cha lower range becauss of weather and climacic
candicions characceristic of this area. |

Tha tws key fastors involved 4in minindeing surface erosion., regardless of
climatic conditions or topography., telates to organic matter Locluding both
alive and dead, and wmell physleal propercies. Tha impartancs of an
vagataciva-seganis mactar shield cannot be overssphasized.

The cause of acceleratsd ardalss (& diFectly relacsd cs rthe degres of soil
disturbance from all panagesenc activicles occoccurring over time. The primary
activities are road bullding, logging, grazing, and burnlag. Thess sctivicies
tenove the sucface arganic layar that previdaa proteccion to the mineral soil
layer below., These activitles also change the natural Inherent soll propsrcles
that restricts water movement within ths scll manctle, This rescriction results
ln more water flowing over the surface which alse contrlbutes to increased
erozion.

&, Eoads

Analysis of erosional processes within the watershed show that roads are
producing the highest razes of soll loss om o per aore basis. Sall loss seans
that this amount of material will move from ooe lecation to another but does
not mean that all of chis will enter the stream chavmel. Roads slcer cha
pacural dralnags paccerns and concentrate surface amd subsurface flows Inte
ditches, whers etoslon results. HBoad surfaces are usiually eospacted which
reacelets Inflltration of surface Flow which furthar acts to concentrate Claw
and keep the water moving dewn tha poad surface and/or ditchline, Culverts and
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wvacerbars Chae are mnot properly spaced. naincainad, or consttucesd Furcher
aggravate the eroslonal procesa

The spacing of culwerts and waterbars are essential to avoid concentrating
flows. Roads act as water eallecclen devices and it i{s imparaclve that these
SCructuras are properly spaced and saintained. This would chen aveld
concencrating {lows co the extent thac flewing water erodes either the diceh or
#o0ils below the point of diversisn. Isproperly constructed culveres are ofcan
rafarrad to as "shotgun” culverts as chay ate elevaced and drop wacer to the
channel beleow which increases aresicnal forces,

Another majer factor contributing te spesion relating to the road pecwork (s
the conditien of tha soil macerial available for plant growth, Aoy rosd chat
is constructed by excavating inca the hillside will result in subsoil andfor
bedrock balng the prissry growth oedium for tesdtablishoent of wvegscacien,
These subscll materlals are lewsr @n fertility and organic wmatcer, higher in
clay, aconier, and pore deoughty than the surface sell. Cut and FI11 slepes
are often steep and copclnually dry ravel for many years.

The best slops racio, whan censldering vegetarion sstahlishmenc and malntenance
codts, is generally 1:1 or less with & ratle of 2:L considered tha maxlmism Tor
successful wegscacion establishoent om & large seala, On ¢ut and FL11 slepes
stesper than 2:1, vegecationm escablishment is difficult due to raveling,
axpodure (south slopes}), less of seed, and soll condicions.

Hany cut slopes within the western parcion of the watershed consisc of ash and
pumica subsoll material whish s poorly suiced fer plant greweth. This macecial
is essentially unweachared, frechy pulverized bedrock, and 1s very diffieult te
ravagacate following disturbances. +

Hiles of road per section ranges frem a low of 2.3 mifsq.mi. in the Thompaen
Raservalr subshed wp to about 4.7 mijsq.el, In the CGuysr and Indian Creek
subsheds, Wasc Fork Sllver Creek, Squaw Creek, Benoy Creek apd Silver GCreek
ate intermediate with 3.4, &.2, 3.1, and 3.6 oil/sg mi. respectively.

The end result of soll eroslon related to the road network is ecalesulated to
range from about 1.3 t/ac/yr In cthe Guyer Creek Suhshed wp to 2.1 t/facsyr for
Ellver Creek and Thompson Beservolr subshed, The other Ffour subsheds are
intermeadiace in esclmated solil loss rcates and range from about 1.7 e 2
tfac/yr. These calculacions are bassd on copal dlsturbsd foad pores as shown
for Current Conditions.

Hasg povement is not a oajor comcern withim the watershad. Hevever, [E i
relaced almost entirely ©o roads constructed on sloping I'J:lpngrqlh:r. Road
excavations reduce ctha supporc of sell and bedrock above the road. During
situations 4in which the so0il pancla bscossas saturated h:p inow  malc,
raln-on-snod events, of By seeps/springs. the moisture adds extra welght and
lubrication. This reduces soil screngch and makes che sall mancle and/or upper
bedrock layers more susceptible to mass movament. Bo Dass movenent La knewn to
hava accurred within any of the subbasins although the potential does exise for
the occurrance of debris avalanches on Hagar HMc. and slumping within the
hesdwater subbasins of West Fork and Guyer Creeks.
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B. Logging

Timbor harveating ucilizing convencloonl legging equipment rvequires an
mitensive Toad necwork. Primaty skidrralls, secondary skiderails, Cemporary
toads, and landings afe necessaty with comventlenal equipment In otder Eo
scceas and move logs. In addiclen, dispatesd harvesting techniques wcllized
historically within the watershsd resules in additional soll disturbance, 1ie.
conpastion, displacemanc, and puddiimg,

The transportation syatem netwatlk tesults in sucface soll disturbances similar
to thosea described abeowve for system roads, Skidcrails, Cenporary roads, and
landings change the mnatdral flew regime of the landscape and temd e
concantrate flows J“-Ell: 8] i:ﬂlt- roads do. .ﬂﬂ'll:l' -II:F["H.!:A' that acts to
copncantrate flews increases the risk for overland flew and ecasion,

The forested solls within cthe watershed have a paturally low bulk density which
rariged from abaut 0.7 to 1.2 pgramsfevhie eancimeter for the surface soil
layers. This oeans that thesas [oerested solls consist of only about 30 ta 50%
mineral amd arganic marcer and the remainder is air space partially £illed wich
water, They are vety pecous wich wery high water inflltraclon races,

Because of this high porealty, che Corssced solls in cha Silver Cresk Watershed
ara wvary sansltive ©o coopaction especially esase of Thowpson Beservoir,
Honitoring data bears cthis outk. Fout timbar sals haresas unies were
intensively monitered. One ovan-aged and one upeven-aged harvesc unit within
sach of tuwo subbasime, the West Fark of Silver €reek and Thompson Resecvoir,
were sampled with random transects. Results Endicated that adverss soil
conditions were &5% and 36§ for Thoapson Reservelr and 318 and 388 far Wesc
Fark, mast of which was compaction. Regional standards allos up to #0 per cent
of an area to be coopacted. H

Host areas have been legged #sveral cloes over tha last 50 years and the
mopnicaring data s showing cumulative rTesults fron repeated entries. Thase
entries imclude post hacvest activitles such a8 brush piling and sicze
praparation, Slash disposal and sice preparation have the potential Eo
adversaly effect a high percentage of the surface solls wichin the harvest
unit, Soil compaction may last For at least &0 to 60 years meaning that
adwverse effects are cumulative over ths years.

The cumslarive sffect of all related cisbar harvesc activicies including the
harvast road network such as landings and skiderails, ocher sxzpossd slneral
soil, compactiom, and displacement Tesulcs in an estimaced erosiom rate of
about 116 cons pey year within the Thoopson Reservolr subshed and up to about
420 cfyr for West Fork and Benny Cresk subsheds. Silver Creek soll ercaicn
fates are alse relacively high wich escimated rates of 348 cfyp. Guyesr,
tndian, and Squaw Creeks have Intermediate efoslon rates of about 157 oo 182
£/vr for each subbasin, These estimstes are erosion rates only and idencify
pacimaced rates of soil movement. This does not mesn that chis amount of soil
is entering cthe stream systems and becoming sedipanc,

C. Grazing

Almost all soil danege telaced co grazing is asseclated wich riparian areas
such as springs, seeps, and wet and nolst waadows. Ho damage of any
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significant extanc iz kmewn ©8 Seeuf on well ‘drained upland sodls net
assoclated with rciparlan areas. Dus to tchele positlon in the landascaps,
riparian soils have pestrizcced Incernal dealnage and che water table temains at
of near the sucface much later inte the summer months as comparad co wpland
galls. Wet and oolst soils are wary gusceptible to dapages becauss =ail
strengch decrasses rapldly as the =zmount of molscure in the 8sll Increases.
Sail strength 18 at a minipus vhen saturated.

Riparian areas teml €o concentrate cattle sspeclally later in the growing
season when upland forage has cured out and is no longer palacable. Also,
delnklog water avallsbility is more lis{ting as pen<ls and stock tanks dey up,
These cwo faccors cend co draw cattle towards riparian areas which bacooes most
proncunced during August and Septesbar.

In terms of pounds/sqg.in., cactle exeart about as such force on the soil surfsce
a8 wocpe  ©ypes of legping egquipmenc, Sall coppactien, puddling, and
displacemenc results from chis foree exected on a wet or moist surface seil and
are wvery prooe to soll damage., Heof shear oo stream banks, bars asil,
pecdeatalling of planta, a crusted/hard sell aurfaze, and heef prints are
indicators of soll damags.

bDuring the sarly sscclemenc pericd en the Forest overgrazing was excensive.
Becords indicate that season long grazing was the tuls and axtempdsd For up to B
mopcha, For example, In 1900 chers were 26,000 cattle and 110,000 sheap (1937
Hange Tablae)., This is about 450,000 parmicted aninmal unlt months (aum's} for
the Forest and indicaces the Eind of use which occcurred, It 18 assumed That
propottional use eceurred within the 5[lver Creek Watershed. Currenc parmitced
use on the Fresont Hatiomal Forest {8 71,000 sum's which Is sboue an B4n
redustion freom the 1910 level. In addizion, grazing stracegies have bean
moedifiad,

This Intenslive over-grszing and resultanc pgully erosion in oesdows i
docunented in "Ercslon on the Frament Watlonal Forest™, by Reginald A, Bradley,
Depuey Supervisor., Fresont National Forest, 1915. e states Iinm parc: “"Tharas
are pary instancas of svosion dus oo grazing and In every case, as far as is
knawn, cattle and horses were responsible®,

"All cwar this Forest thera ars sage brush flats with channels of warying
dapths and steep banks which are eoncimeally sliding, belng washed avay every
time there is abnormal Flow®,

"Thare 18 litcle deubt chat thess flacs wers originally small meadows, wall
irrigaced by the water which used to spread all over them, thera being no
dafinice creskbed. Scms of thase flats are atill meadow, wicth the grass dyiog
out from lack of watar and the sage bhrush enming in, In othears there has been
ne eroslon and the water spreads oot as it alwars did, thereby supplying
suscilent forage amd censerving the molsture, keeping up & gradual £lew wntll
lacar in che season”,

Later In the document Bradaly states: "Thers are & greac many areas on this
Forest whers arosion is ocococurring, due to over-grazing which occurred befors
the Hational Forest was wacablished, and sgome whers che srosion has been
arrastad, of partlally ao®,
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He documents a specific example on Dog Hountain Gresk located oucside of the
watafshed on the southern parsisn of the Ferest: "Bafore this area was graced
the whole of the flac, approximately 200 acres; was & flne mountaln meadow with
a small stream tunnlng en toe It and spreading ouc, naturally irrigacing cha
grasa, o pronounced chapmal balng anywhers {n evidence. Then came grazing by
cattle and horses - principally caccle. Seon [ was beavily everstocked and
erosion commenced®. “The causes of srosion on areas like tha abewva and rthe
canditlons which led up o [t are plain, especially to those who have had tha
opportunity of watching the gradual change over a long perlod®.

It {8 evident [reom decumsncs such as that gquoted above and other hiscorfical
acepuncs that che currenc copditiom of riparisn areas wichim the Silver Creek
Watershed was inftiated [n che late 1800's tao 1920°=s. The sovere ovat - ErRzing
whileh eceurted durlng that parled sf elme resulted in the excessive remcwal of
the protective wegetation. Gully ercsion scon followed as the meadow had Loat
ies protective mat and springcime flows out dosn inte Ehe mineral sofl.

The current conditlen of mest of Che degraded meadows within the watershed is
pat the result of the 1964 flood as scws paspls belisve, In post areas the
dapage had alceady ocourced ns evidenced by the congern of cthe Depucy
Supsrviser Im 1913, Also, most of tha chappal dewnsuctcing fs poc pelaced co
road building &nd logglng as very few roads and only limited logging had
oocurced by that perled af tlma.

b, Burning

The frequent low intenmsity fires which burned over the lower and omiddle
elevation pondercen plna sltes at inctsrvals of 7 £o 15 years are pot ballsvaed
to have incressed ercsion to any significant extent. These Eires burmed at a
low [neensity dus te & lack of fusl Bulldup. Alse, scanding conlfecs drep
noedles concinually which would hawve provided nineral soil cover on any exposed
areas. Current prescribed undéfburning is similar to thoss low intensley [lres
and accelerated eroslien 18 noc & concern. Howewsr, at higher elevations and
narth aspects wildfires burned less frequencly, but with a higher incensicy,

Savere fires did pcour histerfcally amd cootinue oo eceur teday, Ic is
sstlmuced, however, that high intanalty flres are pore common now than they
ware hiscorically duee to fuel bueildup which has ocourred over the Llase 50
years. Aggressive flre flghting efforcs have resulted In greatly Inercased
quanticiea of fual per ascre as well as changed the plant community. The
invading white fir understory has provided ladder fuals which allews fire co
faach the crowns muach more readily,

The epd result of severs lntepalcy flres regardlng surface arosion was probably
sipilar when compating hiscorieal wvearscee current cooditioms. These kinds of
wildfires, regardiezs of vhen they occcurred, expose the surface minsral sall co
arosion, Thay also result in hydrophobfeity of tha sell surface which reduces
infiltracion of water and lneraasas sarosion risk. Hoderately intenss wlldfires
are estlmated te result in erosion rates of from about 0.4 ce 0.9 cfac during
the flrst year, Ercsien losses would be conslderably higher for a saveras
fire. The major change, cooparing historic with current cendiciens, L& related
te cha frequancy of the event tathec than thse resulc. Soil loss rates ara
comparable today go hiscoric condicions. However, the frequency at which
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severe wildfires occorred is escipated to be puch higher under curcene
eatdicions, thus resulblng in greater total lossas

Eydealagy

A, Bass Flows
1. remeral Discussion of Basa Flow

Low flows occur during the months of Augusc through November. These are
assumesd to be base flows For the Silver Creek Vacershed. Tha Foreat Plan
prevides recompended monthly In-stream flow for Silver Creek, Tabla 23,
PE- 91. Base flows are higher in July amd Auguest than Forest Flan values, but
they ate lower than cecommended In September through November. This fsplias
that the stream [& not flewing to potential base Elow levals throughout the
FRar,

Bage Flow has decreaased in the watershed simcs paferance conditfioms., Lack af
stream flow data makes degsrmination of pre-settlement base flows Impossible.
Bage flows pacurally decrease during the lace susmer and early surusn pencha,
Thizs decline in discharge (8 #ua £8 a combination of natural fackors including
low preaciplcacion, ceduced drainage from the aoil apd badreck, and sustalnad
high evapotranspiration. However, nanagement activitdes dncluding road
bullding, logglng, livescock graping asnd the desline In the nuaber of beaver
dams have also helped to redoce basa flow im the watarshed, Thase &Ta
discussed below.

2. Basaflow Rasponses to Road Boilding

Water avallable for bass flow s Lotercepted by roads. Thus, roading L
partially responsible for decreased base £low in parennial stresms, Studles In
the mountains of central Idaha shewsd that roads incersect the soll and bedrock
when thay ara constructed through stesp wountaln carrain., A conseguancs of
this type of toad construction [s that subsurface £low is intercepted by the
road and tranaformed into surface flow, These flows are commonly carcied iIn
ditches along the inside of roads until thay are discharged fpto cthe mearssac
culvert, where water L& then detoured from its mnormal downslope movement
chiough the soll (Hegahan, 1972). This same incerceptlon of subsurface flow la
eceurring wichin tha Silver Creek Waterchad,

Road densities wichin che Sllver Cresk Hatershed range from 1.3 Il..r'lla in the
Thespaon Reservolr subshed to 5.7 oi/el” in Cuyer and Indian Cresk Subsheds.
foads in the pumice zome have often out through the paslce soll ineo the
underlying residual sell. Thesa reads I[ntercepe subsurfaca flow and pravida
more afficient paths for water transmissiom. Therefore, less wacter 1=
avallable for base [low chan would have cooureed belfores roads wers
construeted, This 18 alss supported by & United 5ctates Geological Survey
(USG5} study performed io the eastern United States. This study showed that
che tate of pround wacer dischargs inte scteams, or base flew, s [nversely
proporcional with drainage density squared (Carlston, 1963). Roads increass
drainage densicy according te the study by Hegahan, 1972. Using formulas in
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the VEGE sctudy,

Conditions in the Silver Cresk Hatershed,

3. Baseflow EBesponses to Logglng and Compactlon

Timber hacvest can deceass
for basellow,

avallable
baseflow

& mcody

evapotranspication,

bage fFlow could be ceduced as muck as &34

chus, making more
[ ehs Seuicl Uspgua Region showed chat
fncraassd by L3688 in a tocally celaarcut watershed.
increases [n shalocervood and patch cut areas.
flow decroases wicth cegrewth of wagetacion

expected after 30-33 years,
flow 1= (ncercapced by road cuts and dieches,
impaccs from compacted soll and intereepcion from roads may be more pecsistesnt
than changes fiom glmhar harvest (Hacc etE.al., 1979},

below Eefecence

with smallet
This report alas ldencifled chat
fagligible increases in flow are
In areas with compacted soll or where subsurface
#all solsture may be reduced.

Thia poassibla increase

in bhasse flow 1is therefore pegated bacause of very bhigh understory densizles,

soll coopactian,
HEncarahad,

Canopy cover can ba deternined by using Savellice Imagery (LSAT)
This can be detersined for different vegetatlon Eypes.
following table provides the percent crown clasurs and the acras of asch major

avallable In GIS,

wegetation type.

Subshad

West Fark Silwver

Cuyar Crask

Indian Creek

Squad Creak

Bermy Creek

ilwar Crack

Thompson Eeseryvolr

and high road densities

Percent Crown Closure

Averags AverTags
Canopy Canopy
Ponderasa Hizead
Flns Comlfer
194 el 1]
3,209 hotes E_572 Acres
4k 3an
L,470 Acres 6 D94 Acres
Wik 1ia
481 Acres 2,90& Spres
0% Rkl ]
3484 Acres L, 16L Acres
L% 153
747 Acrtes 10,154 Aores
L L 13w
1,555 Aores 5,163 Acras
igy 33w
690 Acras 1,816 Acres

Average
Canapy

% 25% any

lﬂiiil

1oy
6,819 Acres

0%
2.010 Acres

19%
1,385 Acres

19
3,906 Aeres

19%
10,22} hores

19
3,930 Acces

19w
2,073 Acros
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Average
Canogy
Lodgapale
Fina

3l%
L.036 Acres

EFL
1,251 Actea

3ln
291 Acres

aIw
306 Acres

S4m
253 Acras

51m
108 Acres

35%
Tl Acres

Wacar

that 1is
Tha



The natural range of warlabilicy fer [orsesc canoples depends on the spacies,
golls, elevation and aspect. The Forest Plan Standards and Cufdellnes of &0
canopy closura may ba wn-raalfacle In & oatwral envizonment for certais
species. For the Silver Creek WUatershed, recommerded canepy elesurs For

different specles ware recammatdad by silwiloculturists om the Fremont Hational
Forest.

Hatural Rangs of Varfabilicy
far

Gancfy Glosare

Dominant 1|I'll Typa 'E.ll:l.np}' Closure {Parcant)
Popdaraxa Plsia 26-19
Hixed Conifer &L-70
Lodgapals Flins &1-T0
<25% Any Species £6+55

Copparison of actual canopy elesure wich the desired natural tenge of canopy
closure inm tha wacarshed shows that all wvegatacion Cypes excopt pondercsa plne
and ledgepole pine ace below the natural range of varlabdlicy, This could lead
Eo the conclusion that eXcess WACEr is avallable from the watershed, as showm
by Hary. Hewever, tha cancpy closura valusa Llated above do net distingulsh
betwesn ovarstory or understory. The Foresc Silvileculturist has identified
chat sunderstacy densitiss are high cverall amd in some aresas are twice nakural
danslcies, ary fucura creatment of tha densea undarstery will reduca che
pwsrall canopy closure &nd Beve the canopy closure Ffurcher outside the
rafaranca rangs, for a short time pardod, Howsver, cresatment may enly resulc
in minimal Lowering of cancpy¥ <losure, because mamy of the trees are bealow
exizting ovarstory, Alse, with propar spacing of trees, crowns would quickly
expand and canopy closure would be regained. This existing dense understory is
using avallable molsture that would have besn available to the ovecstory
creas, Fer che Forsst Silvileulrurist, svidence of this meisture loss In dense
stands prasently exists with trees showing stress and susceptibilicy to
diseane.

In arid situacions where water is limited, potential savings in water by
partlal cutting ls ocfcen wsed by resldual trees (Baker, 19828). TIn summary,
litrle o¥esss water is available for basse flow as a result of canopy
ceduction.

4, Bageflow Responses to Historic Grazinog

Historis livestock grazing has led to lowersd base flow Ln che Silver Cresk
Watershed, Livescock grazing can affact the riparian enviromment by changing,
reducing, or eliminating vegetation, and elinifnating riparian areas through
channel widening, channel agrading, or {degrading] lewsring of ths water tabla
{Places, 19%1). A scudy of almssc 250 milaa of Mational Forest system ripariam
arsas showed chat grazing conflicts with riparisn-dependent rescurces weie @Ok
comnen in Bosgen B cype streas channels with flpe-textured soils and with mwest
C type chanoels (Clary and Webster, 198%).
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The Silwver COreek Watershed has sinilar £ Type channels chagaccaristics asm
compared te rthe abovs study, Primary axapples of lewaring of the wacar cablae
ara alluvial deposiclonal areas of Sgaw. Banmy and Indianm Creeks. In these
Bosgen C type systems, streass have dosmout and now have lowered water tables,

Bown cutting of streas channels most likely orliglbaced fros avergraring thae
poourred in che lacs 1800°'s and sarly 1900's. During the late 1B00°'s and aarly
1909's, chere wera 430,000 permitced animal unitc oonths (AIM's} of graczing on
the Forest. These [lpgures Included 175,000 shesp head months ampd 13,000 cow
haad menchs, During the pericd of 1680 to L1900 sheep mumber were high. In
1518 sheep mumbers peaked on the Frement Hatlonal Farest, Thess nuabers have
been drastically reduced sioca that tlms. puring this esarly peried,
utiligarien scandards were mot applisd to riparian areas, as they are coday.
Through owver grazing a chaln reaction of events led to decarieracion of atTeanm
bank riparian wegetatien and consaquapcly s loss of the chanmel stabilizing
effeces of this rlparian vegetation,

fecalapated lsas of stroamside and instream cover lesd o dowmeuttling of tha
charmel. Plant comsunicles have changed from willow sedge communlcies to
ledpgepals ‘mountaln alder commanitles. Existing high levels of lodgepols plne
use available moisture In the floed plain chat was historically awvailable for
base flow prier te che lodgepole pine encroachment.

Grazing has been ewcludsd within exelesures in lower Bermy and Squaw Creeks.
Addielonally, gabian strustures and loose rock check dans have been installed,
Thess aress wera historically dowmcut several feet, bheowaver, the wataer tabls
appoars to be moving close to tha grewmd leval and the area now has a
funcelonlng floed plain in peocktions of the stream within the exclesurs., This
indicates thar these areas have the potential te recovar rapidly with intense
riparian managenent aleng with grada comtrel structures.

5. Baseflow response B9 change [n Saaver Comsunity

Lack of beaver ponds I8 resulting in lewar base flows than could potencially
exist In the watershad, As shown in the "Species and Habicacs® poerclon of this
docunanc, cthe nunber of beaver colonies on Hatlonal Forest system land is balow
historie lavals and is currencly below the potenctial for the watarshed,
Baavers were historically activa In Guyer, Wesc Fork, Horth Fork and Lower
Silver Creeks, They also had colonies in intermittent channela of Sguew, Banny
and Scrawbarry Creeks. Trapping 18 presumed te ba the primary reasaon for the
decline in the nuober of baawver,

Boaver ponds back wup water that subseguencly i{s stored in the bank and
floodplain. Bank storags increases the water table, echances summsr flows, and
cautes more evan distribution of stteam [lew chroughouct the wyear {(cilted
references Ol=onm and Hubart, 1994}, Loss of base flow in the watesrshed = well
corralated with tha loss of beaver colendes in the S{lver Cresek Watershed,
Coring of lodgepole ploe tresas alang Wesc Fork Silver and Guyer Creeks showed
that most trees hove been on site for less than 100 years. FPrilor te 100 years
age, these areas wers dominated by besver ponds aod had flosdad riparlan acsas
with high watar tables. Through crspping, beaver colonles wers Llost,
paintenance on beaver damps ceased and dams downcut of were washed ocuc. The
loss of dans and intense grazing practlices tesulted in dowmecutting of the
stream chamnel and loss of cha wacer cable. ‘The loweied water tabla pgave
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lodgepele pine the eopportunlcy to encroach on the fload plaln. Concurtently,
aldar isersaged and willow declined., Wacer used by lodgepols pina s pec
presently available For base §low, Shading by these trees decreases the
epportunlcy For restoracien of willow hableat,

In interoiétent streans, thefe have been similar occurfrences. Beaver webe
tcapped, charnels downcut and ctha water cable was lose, The loss of beaver
colonfas resulred inm a loss of scored wacar im cthe adjscenc flood plain and
subsequent loss of base [low in the summet months.

The speciss and habitat portion of this documant eophagizes that habitac is
available for beaver colonies, Re-establishment of beaver dans along perecmial
straans would provide increased water cables and lmprove basa [flew In ches
perannial streams in the watershed. He-sstablishesent of beaver dams along
internittent streams would previde improved water tables In the iomediate
wlelniey of che beaver daps, however, chis weuld only provide base flow for a
short distance away from the beaver dans.

&." Effeccs of Heduced Basa Flow on Octhar Rescurces

Raduced hase Fflows and loss of water table have affected other rescurces
including fish populaciens, riparian wegstacien, wildlifs, recrveatfen and
agricultural crops thact depend on frcigacion.

Flsh populations are affected by lowsr welusss of wavar. Lack of flow affects
pool habitat by decressing pool size and increasing water temperatures, Also.
less water is awvailable for maintenance of riparian communities chat are
important to wildlife rescurces for swater and habltac, Loss of che watar cable
has decpapnsd aspan and willow communities and increased lodgepole pine. The
subsequent tesulting changes ara the Lless sf beaver hablcat apd beaver ponds.
This magacivaly affects water qualicy paramsters and is discussed Iin the Water
Cuality section of this doacumant.

Agricultural crops that deperd on irrigation water from the Silver Greek
Wacershed are negatively affected by decreased flow durlng susser montha, Lass
watatr Le h[n‘ praduced from the watershad during rthis period, ctherefore, less
watar is availabla for irrigation purposes.

Decreased base Elow cesules Ln decteased tecreation apportunltles by redusisg
tha wolume of water in Thompson Heservolr, thus reducing water recreation
cppartunicias.

7. Summary of Baaa Flow

Base f[lows have decreased In the watershed. This shift has been I[nduced b}'
beaver trapping, livestock grazing, tisber harvest, road buflding and lack of
fire. Decreased base flows affect water qualicy, fisheries potenctial and
racrastlon opportunitien, as wall as, megatively affect stream morphology.
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B. HMzan Flous
1. General Discusslen of Mean Flows

HMean flows in the watershed bave undergone a slight ahift in both ciming amd
magnituds . In & racant watershed apalyels of Thopas Creek. the timing of
runaff L& row abouc 45 days earlier. Shifre in timing resulted from increased
road densities, compacted sofl [rom Logging, and Lloss af eanapy. Within the
Silver COreek Waterahsd, compacted soll frem legging cparacions and [nereasad
dealnage sffielancy from roads are also projected co affect mean flows. Thess
are discussed below.

1, Change in Mean Flow from Forast Canopy

Tha pasc leval of timber harvest in the Silver Creek Watershed s within che
range that can resule In changes In =tream flow. Harvestlng can epesd up snow
melt becauss [E often rtasults in exposurs of snew to direct solar radiatiom and
thermal re-radiation. Thionlong appazently exposes the entire snovpack te a
greater radiation load amd can vesult in earlisr malting. In contrast, small
openings can delay salting sigonificantly relacive to larger openlngs (Trosndle,
1981). The removal of large aress of wegecacisn by wildfire or timber
hacvesting has the pocential to Increase the asount of runoff and changs the
stroanflow regime. Research Indicstes that when 20 to 304 of a wacershed is in
s cubover condlclan, seasurable changes in streanflow can be detected (Trosndla
and Laaf 1981).

Using satellice imsgery (ISAT] to obtain canopy closures [or the watsrshed, cha
following is a summary of the parcsant af the subshed {wpacted by loss of canopy
closure. 4

k of Subghed Impacted

Subshead Subshed Suitable Forest Lands
Uest Fark SLiver Creek 27 b
tuyer Creek 26 id
Indlan Craak 3 L5
Squaw Creek L] Gk
Bermy Creek 4 Gk
Sllvar GCraak 1 43
Thompson Reservolc il 414

The resulcs of che above table shows that sesc subsheds have reached or
excoeded the limie of 208 te 30% watershed impacts that would result in
increased amount of runoff, as indicated by Troandle, Using this reseacch, It
i# apparent that the timber harvest [n che wacershed may be increasing flow in
the wacershed. #Alss, all suhsheds except Guyer Greek axcesd cha I watershed
impact limir, Forest Plan Standard and Guldslinea for suitable forest land.

31, Changs In Hean Flow from Hoad Building
High road densitlies and increased drainage efficlency associated with roads may
result In 8 shift in mean flews im the Silver Creek Watershsd, Road building

can tesult in sarlier rupeff by providing a moce efflelenc draipage system [ot
runofE, Research shows that as much as 15% of the total preciplcation is
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transmicced lacerally dosmslopes [m the ficst 13 Inches of Ehe s0il profile.
Hormal hydiologic functioming may be drastically alteced where logglng coads
fncise the soil mantle and intercapr large guancitles of water (Burroughs and
Hacsden, 13723, This sicuation coccurs in the residual soil areas, howaver, Ls
urlikaly to be sceurting Co & ledger degree in the pumice sail areas.

The number of channels that collect wacer and direct it to ths malhn streas
syscems in the Silver Creek Watepshed have greatly increased wich rche
censttuction of foads. Additionally, roads in the watershed have few dealnage
sfrustures {waterbars or dips) chat canm turnm the water onto ctha upland and
prevent the directc flow of water to streams, Streasm diaioage densitlies of che
seven subsheds are caleuwlated [rom ioventories in 0I5, and ara shosm In
*Curtent Conditions®.

. Change Ln Mesn Flow from Cespacted Sofl

Timing of oean flows In the wacershed are shifced as & resule of soil
n_ﬂ-‘[:lll.‘.tl.n'n. Hormal capaclecles for Eorest sofl infiltration are greacer than
normal rafnfall or socwmelt rates, Infiltraclen capaclcies are extensively
reduced by compaction (Meshan, Chapberlinm, 1982). Soil disturbance cam affecc
siza of paak Flews In several ways, and depemds on the asverlcy and location of
the disturbance. The most easily obserwed hydrologic effect of ecompaction
occurs where sofl has besn sufficlently compacted to restrict Infiltracion and
produce overland flow, If this oeccurs, surface water flows d.l.'n::l:l:.r- oo &
watartcourse, for example, tomd drainage water entering a stfean at & culvert
whara tha road crosses a stream, As tha sizea of the watershads dralnage
netwark Inoreases, the runoff process becomes mote efficient. and a greater
amount of water arrives at the watershsd cuclst thin would ochsrviss be tha
cose (Harr et.al., 1975%). Skid trails are a major portiom of the cowmpacted
so0il within the analysis area. Skid erails can inktsrcept water and direct it
o the strean channel, simllar to Toads disciussed above. Fleld observations
are that skid crails in the watecshed have insufficlent drainage structures
{waterbars) that turn the water ooba the upland and prevent the direct flow of
wWaCer Lo streamn,

3, AffecEs on Othar Hepourcads

Mean flows are impartant to providing water guantity for Eisheries habitat and
malntenance of rciparlan areas. Forest nanagement =&y ba affeccing thess
paranecers wich tha trend of higher mean flows in the winter months and lower
mean flows in the spring. Mean flows may decrease [n summer mooths as a fesult
of roads, degraded stresam condivions, and encroachment of lodgepols pine Inca
cha streas riparien areas.

6. Summary of Mean Flows

Managemsant of tha watershed has created che condicion that would produce
eaclier tuncff, The effeces of this is minimized by the pressscs of Thompaan
Reservolr, which stores this ruoeff, The total wvolupe of water that 1s
produced from the reservele may have increased sLighely a3 a resule of tishar
harvest, Hewavar, timber harvest has generally been through Individual tree
selection wersus large clear cur blocka. This has impacced canopy elosure by
legs than 34 per esnc. Therefore, any increases in rumoff from the subsheds
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would be small and savings during the susmer months would net eccur because of
the denss underscory-

C. Feak Flew
1, Genecal Discussion

Several facters have the potential to affect peak flow Including road building,
reductlion of canopy cover, and soll cowpaction. Thess are discussed b Liow.,

2. Peak Flow Responses to Eoad Buflding

Peak flows in the Silwer Creek Watershed are estinated to be higher than
natural condlelens. HBoads faflusnce this by iocreasing drainage efficiency and
syncheonizing timing of flow, A USG5 study shouad that drainags denalcy is
dirsccly talated Eo flood runefl as seasured by the mean ammeal  Elead,
G2.33=1,3 0° {Carlscon, 1943}, An Oregon Scats Universicy thasls by Wemple
wndar che direction of Gordon Geant, focussd on the hydrologic interaccion of
forestsd roads with stream networks. This thesis found that nearly &0% of the
road potwork in Wemples study dralns te streams and gulliss, and are therelora
hydrologically integrated with the stream netwerk {cited teferamss Elllot
et 6l., L996).

The recent Uppat Thomas Cresk Watershed analysis showed that mesn annual flow
{0%.33}) increased about 2.5 clees tha historic levals. Larger telaclve
{ncreases In flow occurred with the 100 year event, Similar results would be
expected [n Benny, Squaw, Silver and Theapdsn guhoheds. Howavar, tha subsheds
that ars located in the pumice zons (Indian, Guyer, West Fork Silver), would
pot experience the same Ipcreases. Dbservatlon of streams in the pumice cona
ghows little ewidancs of flooding, sven though thess arsas have high road
densities, high coopaction and large amounts of canapy reneval in cthe case of
Indian Oraak subshed. The highly abserptive characteristics of che pumice sell
ereates a conditien with lictls overland or subsurface flow threugh these
soils. Coppegquencly, the volume of peak flows from the pumics zone ara chought
pa be much less susespcible o changes In management tham the streans In tha
rasidunl soll areas,

3, Pmak Flew Increases from Sofl Coopactiom

Soil compaction is leading to large increases In peak Eflow in ths wacarshed.
Compacted solls from logging operations have basn oeasured in the watershed
with a range of 3% to 40%. Compacted golls were discussed in the mesn flow
section and influence pesk flows similarly. They are discussed Lpn more detall
in tha Erosion sectblan,

Fesepfch shows that wheo 1%% of the watershed (s in & compacted cenditiom, 1C
can Inersasa peak flows by 508, The author cautions that all areas of
coppacted soil do not concribute towsrd incressed runoff to che sane degres.
Hever-the-less, percentage of compacted sodl in a watershed sppeats £a ke a
good Indicator of incressed size of peak flows (Harr ec.al., 1979). The pumics
soil iz compacted in the Guyer, Wesc Fork and Indlan Creek dralnoages. The
compacted soil could pocentfally couse fpcreased pesk  flows, Thowsver,
cbeecvations ars that largs inereases in peak flow within pumice sall areas are
nat oceurring. The depth of sell cospaction averages around 1 faot. The
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pumice sell in tha cep ore foor is likely retaining svhetantial amounts of
water from soow mele, and aven with compacted #eil conditions, this iz moc
gubstapclally adding te [noreased peak flows. The coopacted soll hias other
capifications, with regards te maisture rcetention and ability of Erees to
obcaln water [ton this layer. The compacced soll provides a barcler for tree
roots and can docrTaase Rrawih Lo trees. However, compacted residual soils are
resulting £n lnoreased peak Flows, as deseribed by Hart.

4, Summary of Feak Flows

Increased peak flows are occurring In the Silver Creek Watesshed., Host of the
increases are ccourring in the eastern porcien of the watershed in the Banny,
Squaw, Sllver and Thompson Eeservolr subsheds, The [ncreasad pesk Tlows occur
bacausa water 18 beilng directly chamneled o the stream system as a result of
the increased drainage efficlency of the road systen amd From [nersasaed
dralnnges sfficiency of compacted soil.

Peak flows are Important for providing fload wacar and sedisenta Ea adjacent
flood plalns. As discussed sarller, the dimensions of the stream channels
adjusts to the amount of water that flews chrouph tha systesm, wirh bankfull
flow datarmining cha dimenslons aof che stream charmels. Increased frequency of
peak flows and the magnitude of peak flows has eccurred In the sastecn portlan
of the watershed. This is resulting In omgoing adjustoents to the stream
charmal. Evidenca Suggesca thar Increassd  runeff from  reduced
svapotransplration and I[ntesrception losses alone do mot {ncreases hl.‘h Tlows
sufficiently co be of copcern, Much greater flow increases, however, may be
casged by synehronizacion of snowmalt [n Intensely harwested soall basins or in
cornfjunction with raln-on-soow eventcs (Meahan and Chapbetiin, 198%), Within the
watershed, roads and coopacted soll are projected to have the largesc direct
relationship on Inereased poak flowa, with redusad ecanopy cover alas
Fﬂﬂﬂﬂlbﬂtf;ﬂ; te A leggar di',:ii.

In many of the alluvial deposition areas (peadows}, stream chammels are now
downeut and flosd watar Le confined to the stream chammel and cannet fan out
ower the flood plain duriog high flows., This copdition does oot provida anargy
dissipation and {s resuleting in erosion of streasbanks. Additionally, high
epptpy flews are mor conducive to escablishmene of beaver dans because dass
congtruccad in chis cype of syscom quickly wash out. Tha lowering of the watar
table results in a degraded stream systes ard & loss of riparian wvegectation,
Ipss of beaver habitat, and decreased flood plain width. These Ffactors can
result [n decrepssd shading and Increased ACream ComparaCuras.

0. Cuspulacive Wacarshad Effects

Sectlon 7 of the Endangered Specles Act provides a wathed of Cusulative
Watarshed Effects analysis (GWE) thac can ba wsed to assess levels of impacts.
In addicion, Farest Plan standards and guidelines call For a maxioum of 306 of
competcial forest lamda to be (epacted by claber harvest or othar astivities.
Othey sctliviciss may ipclude removal of vegacacien by wildfire andf/or insect snd
dizeass. Eesearch indicatss that when Z0 to 30% of a wacarahad s in a4 cutover
condiclon, measurable changes in streanflow can be detected (Ircendle and Leaf,
19823, The amount o oagiitide of change dependd largaly sm the wegacation
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typa, intensicy of harvest or disturbancs, and the clipatic and physiographic
eondlclong,

Harvastad araas, areas disturbed by wildfira, and areas disturbed by insscts and
dissase are considered to be hydrologically cecoversd when the leaf area I[ndex
(LAI} is suflflelent to recurn cranspication rates ©o rvefarence ar hiscorie
conditiona and whan canopy closura la sufflisiamt ©o prevent eXCESSE Gnow
accumulacion. This caoopy <losure provides shading cbharasterlistics that
emulates telecence ar hiscorie lewvals of mslar radlation te tha snew pack.
Camapy closura is obtained from satellite lmagery (ISAT) and is used Iinstead of
1Al to quantify recowvery. In chis anslysis che level of impacc Ls nesessed by
subshed by decerminlng cha peccent of crown closure [SAT.

The current condition can then ba comparsd to refsrenca canopy closures chat are
derermined b':,r piscrice Silvilculturiscs. When canopy closure reacheas the
refareancs condition range it is determined to be hydrologically recoversd. At
this point the canopy Ls assused o provids the deslvad level of cranspleacion,
shading and snow aceumulation characteristics that allow i€ to function as Lt
should in the referemce cenditlon. Ocher Lepacts that affect wvacer guality are
raads and compacted soll from logging.

Vegetation

&, Forast Upland

Aleeracion of historlie floe regimes, along with incresses In clabsr harvest
activicy are che main factors Immolved with ehe differences betwsan the
reference and current condiclons withim the foresced eoviromment. Two basic
effeces of rhess faccors are evident within the watershad. Thay ara!

1} There has been & reduction in the amounc of late and old asral condliclons
feam TE% in 1247 co 9w Io 1994 and an increase In the smount of oid-seral
pondercsa pioe stands frem 3% im 1947 to &0% in 1594,

2} Thara has been an overall changs in stand screcture from generally single
story, open packlike penderosa ploe stands to moltistoried stands with amall.
dense dlametsr stands of both white fir and pondercea pine beneath ecaccered
cwarstory pondarosa pime.

Inharent disturbance regimes for the pine and pine &ssociated cype in the
rafarence copdltion 1s one of Frequent to very fragquent fires {10 Ea 75 yenrs).
The current condition is one whers fires are infoequent ©o wery infraquent (73
to 3040 years}.

in the reference conditlen, the pine associated (CW} cypes sppearsd as cpen
parkliks acands wich large diamster piloe in cha everscory and a highly scattesed
understory of both pondercssa pine and white £ir. Litcle of chis understory
material ever reachad significant size as ooderacely frequent, low Lntensity
ground fires usually killed thess trees, Grassas and herbs were the doalnanc
species in the non tres layar,

In tha current eondition, tilsber harvesc removed the everacery ponderosa pioe
and lack of firs allowsd for the development of a sultistory layer of white fir
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baneath realdual large diasecer plre. Overatery reapvals removed mush of the
larger dianecec material leaving wery danse stands rangiog in siée From small co
mld-sizad cress. Vhers overstory fsmcval did mec sceur, resldual larges dlasster
averscory pine {8 under significant sctess due to competition for moisturs amd
nutrients from the undarstory trees, A similar scand develepsent pattern
geeuryed In Ehe drler pondercsa pine (GF) types that cecur frem the desect
fringa up toe the mid alevaclons where white fir becomes more prevalent, In this
CF cypa, davelopmant of an understary layer was & mix af both Jjuniper and
ponderosa pine aleong the dessrt fringe and generally pondarosa plne as elevacion
increaEes .

In woms cases, the shrub cosponent has Inoressed within the non tree layar af
these forested stands due exclusionm of Elira. In many cases flre has hbeen
removad from chese stamds for 70 to 80 years resulting in dense scands of
evenaged shrubs that are of low vigor amd decadspe, This s espacislly true with
bitrerbrush within the watershed chaz gesnerally is in poor comditdon, In ather
cazes cverall densicy of the tree layer has limited the oom tcee layer o
virtually pon existant due to cospetitien for melaturs, nutrlents, and light.

Hiscorically, wery frequanc fira prevented young trees from getting establishad
on pine type sites rvesdlting in large open pine asctands. In cha currenc
eondicion, lack of flre has cavsed a slgnificant Incredss In Che survival of
this understory layer composed of juniper and pondercsa pine. The result is high
density small tree sized stands that are under scress, Thare has alea bean an
increase in the shrub component which Is in a decadent condition.

In cthe higher elevations, purce stands of white fir and lodgepole plme pmh.‘nly
hase ookt been affected by the lack of fire wicthin the watershed as much as che
ponidetosa ploe and pemlercss ploe associated : types. Historically, thess
ledpgapole and whice fir dominated arvess had a fire frequency which was probably
in tha peighborhosd of L00-200 years, The reasulcing fire probably consusmad such
of the standing bicmass. The overall finpcrease 1in density iIn the current
eepdition 18 met chac d@ifferent frem the hlacarfe nor 15 tha fusl hazaed,
Gematally speaking, Eires were of telatively high intensity In the historic
condition, The non Cres component genarally consists of a wariecy of harhs,
shrubs, and grasses that wvary [n espount dependsnt on densicy and moisture
condition and avallabla lighc,

The above changes Lo struccure amd denslty bave alse affected the Lnsect and
dissase conditlons within the watarshed as well, The meac obwieus change [8 che
affect of che Flir engraver (Scolytus vencralis). In che 1947 cisber Cyps maps,
lictle whice fir was noted within the pine associated stands. In the reference
condition, fir engraver probably maintained ftself within the system by killing
scattered white £ir that had been scpessed by droughc, fire domaged treas,
thias &fracked by past rots {Hessburg, 1994), or within highly scattered dense
stands where trees were of low viger. In the cutrent comdicion, fir engravar is
previding the same scosystem function with the exception that with the current
increased acreage of white Filr within the wacecshed, chare has baan & pocad
increase in mortality.

Historically, western ploe bestle (Dendroctonus brevicomis) was probably accive
I:h:'ﬂq.l.lhﬁl.i'l: ths wararshad killing large dlispscer ponderosa plns whare Lt was low
in vigor due to a varlety of cemlltlons such as poor solls. When drought
aecurred, Increases ln westorn pine beatls probably cccurred. In the cureent
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condicion whers a large proportion of the lacge diometer material has boen
cemoved theaugh overstory remaval, westarn plis baacla only Iz of o concegn
vhere there i{s residual Large diameter pine with a dense underscory, Stands io
this cenditian ara under strass for molscurs and mutrisnte, thus putting them at
high rizk for either flr engraver mortality to whica fir or leoss af the large
owerstory pine o westecn pine beetle.

With the inerease in small diameter pondercsa pine (£-20 inches) density, thete
has boen an increase in the rvisk for meupcsin pine beetls atCack, Anrial
gurveys show that from 1%87-1993 chare has been scatcared pockets of mountain
pine bestls in pondeross pine throughout the watershed (Ses map 1 In tha
appendiz) .

Hiscerically, dwarf misclecoe in pondercss pine was probably ralacively
scactered and nen-dsmaging within cha watershed, Fire historically only allewsd
for scattared small pockets to maintain themgalvas over time. Whan individual
trees or small stands of trees reached sipnificanc levels of misclecos
infections (Hawksworch ratings of 5-8) chey were typically torched by Eire.
Currently, with lncroased depslty of ponderosa pine within ctha watershed,
condirions have been ceeated that allow for much higher infectlon rates than
pecurvad in the refersoce coodicienm, Eglitis et al., (1993) identified that
potential for apread Ls grestest in single specles stands with sultllayered
ganoples, The current condition Ls previding many stands in & condition for
maximm spread of mistletoe,

Armiliaris poot dissase spread is alse of & wuch higher potancial than in the
rafarence condition, Overall Increases in stress to all species In che
watershed &8 well as Inereasss in the white Fir compooent which is one of the
post susceptible species, has feaultad in iocreases of potential ocourrence of
Armillaris.

B. Riparian ?Ejl_it-t].nn Condltion

Riparian systems have also been altersd from the reférance to the curkant
copdition, Orazimg, timber harvest, and dam construetion appear to ba cha main
effmcte of change. The result has been lowered water tables, lower flow levals,
parrowing of riparian systens, and reducklon in fleadplain acresgs dua to
harvest aleng streams, The result of this s encrcachment wichin reference
condition floodplains of conifers such as ledgepole plne and ponderosn plna.
hspan stands in the current condition appear to be scable. Hose are showing
adeguate regensration in ordar co maintain themsslwes. In some cases the lack
of flrs within the watershed appears to be allowing for emcroachmeot of conifers
within these stands, causing & decrease in vigor and limiting the potencial for
regeneration. In some instances, grazing from carcla has limlced the success of
thess elenas through the consumption of regemeration for long enough periods
{greacer than 4 years) co force aspen to wtilize all of its nutrient refaTves.
Historical fire nay also have sllowed for scomewhat larger patches of aspen in
SOOe ACSAS.

€. Bange Condlcion
Grazing, exclusion of Eire, and exotlc speciss have significantly effected the

grass, shrub and hech cooponents of the wacarshed, Filre ewxclusion has allowed
for juniper and pine te encroach  upon historic ‘Thech/grass dominated
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commnities. This exclusion of fire has allowed for the development increased
ancunts of shrubs, small trees such as Juniper, and a dscrease [n grasses and
herbaceouws plants. GOrazing has temoved mamy of the Fine Fuel grass componencs
from thens cosmunliclsa Ilklﬂﬂ, chem somewhat mars fire resistanc., However undat
drier copdicions they probably will burn omore severely than Eires within the
reference condition. In addition, mamy of these shoubs such a8 biccerbrush and
oountain mahogsny {(Cercocarpus ladifaliius] heve becoms decadanc or hava [t
beyond che rioach for use by wildlife such as dear as forage. Exotic specias
such as cheatgrass hawve [nvaded portlons of the watershed effecting the abilicy
of mative apecies te rvelphabilt sices fellowing fire and decreasing overall
diversity of these syscens.

Current cange allotosnt managemenc plane, Incluwding some sllocmants such as che
Yamsay allocmantc located om the west half of tha subshed which have toE been
grared in 4.5 years, have shown an overall improving erend, Historlcal grazing
areas along rlparlsm systems have bean affected through the remowal of
vegecation, trampling amd downsstting. Changes ino grazing preactices have led to
an  leproving &rend In the wegetation aleng rhese riparisn systems buc scill
leawes them narrower Ehan oeecurred hiscorically with Iewared wacer cablas
decreasing the size and nunbers of floodplains,

Frraam Chanmal

A, CGemeral Comndditiom

The morphology of chaniels resulcs frem tha laws of physics acting on stream
fastures and fluvial processes. Leopold (1964) - ideneiffed wideth, wveleelcy,
discharge, chammel slope, reughness of channel sacerials, sediment load and
sediment size as factors affecting channmel wmorphology. If the factors arve
altered, it secs up channel adjuscnenes that affects the morphology of the
channsl, Channal sdjustoencs are predictable based upon changss In stream [low
magnitude and/or timing, sediment supply and/or size, dipect channal alceracions
and change in ciparian wegetation and the escunt of large wood in the chammel
{Rosgen, Catena Eepertc, 199&).

Tha scgaas channel eondition integrates past climatic, physlegeaphie and
management Influences, and 18 an essentlal (ndicator of owverall watershed
condition., The mnethed chosen to ovaluata stream charmel conditiops uses cha
Section 7 Hathed of the Endangered Species Ace. This mathod compares che
channel and Filsh habltac conditions with the desired conditlon. For thias
analysls che deslred condiclon will be the same as the reference condltlon. Tha
incent is to allow a comparisen of warlsbles that eould be limdting to £ish
populacions In & given watershed, Recoomended key wvarisbles Include che
following:

- Prlmacy pools (poals per mile),

= Temparatura (degrees F ar C},

Sedlment (percent surface fines, emheddedness or substrate Eines),

- Large woody debrls (places per mila)
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If all Four wariables are svaluated, che twe which provide che mosc restriccive
cordition racing should be carcied forward for detemmination of Channel
Comdltion.

B. Paal Fraguency and Depth

Pool frequepcy, axpressad ag pools par mifa, 18 a kay feacure which can be used
ta dascribsa habitac qualfty. Interim objectives are provided [n the Inland
Hative Fish Strategy, 1793, fer pools per mila, These should be used [p
evaluating the chapnel condition for this apalysis. Pools per nile wvary
depanding on the screan chanoel width. The objectives ace as follew:

Pools pet Hile

wetted Wideh (fr) Goad Fair Foox
. 5 184 92-183 <92
10 9% 48.95 <A8
14 70 35-69 <33
20 54 2055 <28
23 47 2445 <24
50 26 13-23 <13
104 18 9-18 <3

Alse, the depth of poels and peel pefugls aes {eporcant fisheries habitat
Features. Using recommendations from Rosgen (personal cemmunicazlen, 1993),
straams in healthy condition should hawe the maxisun poal depth equal to 3
times the mean tiffle dapth ac bankfuell. Lewal I1 S5tream Imventories can
therefore be used to estimate the desired pool depth for screams. These are
ghown in the following table:
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Refarancs
Bankfull Riffls Heaidwal
Wm Widch bepch Fool Depth
Aaach Racie (FT) {FT} (fe}

Hest Fork Silwver Creak

1 17 13.0 1.0 0
2 15 11.5 0.8 1.8
3 15 10.0 a.8 1.6
& 14 10:% 1.3 2.1
] 11 10,7 a.% 1.8
& ¥ 7.0 1.0 2.0
T & 3.3 a.% 1.8
5 & &.0 a.8 1.6
: Guyer Greslk
1 19 149.% 1.0 1.0
) & 10.7 1.5 3.0
i & 7.0 1.9 1.8
& Hot applicable {(Rosgen Type A charmel)
Silver Crask
1 12 32.0 2.7 3.4
2 17 36.0 2.1 , 2
3 Hot applicable (Fosgen Type B chanmel)
& 19 38,0 i.1 b b
5 15 35.0 2.3 4. 6

C. Tamparaturs [ﬁF}
Wacar temparatura copcrols che rate of biologic processes and im of oritical
concern for fish populations and a primary indicater of habitar and channal
conditions. Oregon Deparcment of Environmsncal Quality scandards for stream
tempecature are for a (7) day moving averags of the dally maximum tempetatures.
Standards on the forest include the following:

Temperakurs:

68°F (20.0%)

50°F [lﬁ‘E: in waters that support Oregonm Ball Trous
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Based on these standards tha following habitat rating i{s» recommended:

Hacot
Tesperature tDLJ

Gaad <15, 6
Fair 15 .6-M6.0
Foor w36, 0

#2070 is used as the throshold for identificacion of fair teoperacturs in chis
watershed., In 1996, incremental monlctoring showed that mean 7 day maximum
Cemperatures increased from 14.5C co 18.5°C in the Silwer Cresk Harsh (chis
gection is in execellant condition with beaver dams, sedges amd willows and is
escimatad to be in referance condicion), Harshes were more pravalant in the
reference conditiens than exist Eaday [(and sCreas TempaTaturas wers thecelore
higher because of increased solar radiacion in the marsh aress). Biologically,
watoer teoperatures in excess of 2170 ([TO'F) are unfaverable and may cause SETess
to all ags classes {Sigler and Sigler 1991). Thus, recommandad Cemparature
ranges are increased [from 17.8 oo EO0CC.

b, Zediment

gedimept lewvels in strsams vhich exceed the strfeam’s natural ssdioent csapaclry
can have significant effects on habicat for salmonids. These affects can be
directly linked to individual fish species and life stages. There are a wvarlety
of ways to measure sedimant levels relative to [isheries concerns. Thres of
those measursments are; (1) percent surface fines, (1) cobble esbeddedness, and
{1} direec measurement of fipes in the potentinl spawning substrate. For chis
snalysis direct measurement of [ines I[n che pocencial spavning substrate is

used,
Parcant
Habitat Comditfan *Fines in SubstraCs
Gaed <20
Falr M-Z5
Paor >25

&Finss inelude materisal 6.4 mm and smaller {Relsar and Bjoronm, 197H}.

The fellowing table provides cooparison of the exlscing condlclon ard  the
refarence conditien for the streams in the watershed. Parenninl stresms have
had Lewel I1 Stream Irventories performed and therefore have chas most
quanticative data, Intermittent stresms will be evaluatad in the Efollowing
sectloh,

SYNTHESIS AND INTERPEETATION-21




Flakarles Habitac Conditions [n tha SLlver Creek Watershed
Conpared with Habltat features under Referencs Conditionas

Channel Type Pools par Mile Locrge Woody Debris

Beach Existing Ralaransas Exlsting Reference Exlscing Reference

Wast Ferk Silwer Creek
1 E4b E4b 2 LH-%h 92 >Z0
Z Gl ELh 29 E&-110 143 =20
3 C4b/ESh E&sh 45 T&-146 B3 =10
5 Cab/E4b E4b 33 Th=146 gz =30
] Cib E&h 23 T -146 ire =20
& Cab Edhl 17 Th-L0& 350 =g0
7 Eab E&h 4 G2-184 52 =20
a Eil Eak 4 ¥H-196 4313 =20

Guyar Craak
1 E4 E4 134 Mh-146 25 =20
2 Ed E& 118 e T B =20
3 E4 E4 E% B2-16% 13 =X
5 E& E 18 B2-1b4 38 =20

Lower SLllver Croak
1 Cik Cib 27 35-70 14 =20
2 £ib G3k 9 a8-33 5 »20
3 E&b Eib 29 2409 i =30
& &k Eth 3g 1443 13 »20
5 ok | cik 25 2855 14 »Z0
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Haan El:l:\ll.lu [
Temperatute § SubACTate Sedimenc
Beach Exfacing Beferencea Exiscing Raference

West Fork Sllver Graak

1 27.4 0.0 Z28.5 <25
2 8.1 .0 28.5 =75
3 22 .8 20.0 33.5 =25
i 17.5 0.0 43 <23
5 16.4 0.0 %} <25
& 18,2 20.0 36.5 <25
7 18.2 0.0 6.3 <33
a8 1.2 20,0 28 <25
Guyar Crask
1 17.0 .0 &1 =25
2 w1T.0 0.0 % ] £25
3 ®#1T.0 20,0 e | =25
& w]17.0 20.0 43 35
Lower Silver Cresk
1 *13 & 0.0 A <25
2 &322 8 20.0 ma 25
3 12.8 0.0 A <25
4 #7115 20.0 38 25
5 20,2 0.0 il =25

pa - Infermacien mot availaoble
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E. Owarall Channsl Condition Rabing Suwsary

The [ollowing i3 an evaluation of the key wvariables for channel conditien and
shows chat hablcat conditions wary from good to poor, depending on the scroan
and the reach, This table evaluates cha h;-:,r warlablas using the Section 7
Hethod (draft revision Fresontc H.F., 1996).

Waar Fork S5ilver Creak

trerall
Paole Teap Sedipent LWD Channel
Beach ERating Racing Racing Rating HRating
L Falr Poayr Faar Good Poor
z Poor Poor Poar Good Foor
3 Toor Poor Paar G Poaor
i Poor Fale Faar Good Poor
5 Poor Falr Paor Gl Poor
R PooE Faltr Paor Oood Poor
7 Poor Falr Poor Goad Peot
] Poot Falr Foar Good Fonr
Guyer Creek
1 Failr Falr Poor Cood Poar
1 Fair Falr Faor Foor Foor
i Falr Falr Poor Poor Foor
& FPoor Fair Poor Caad FPoar
Lowar Sllver Creek
1 Paap Paar Ha Poart Poat
2 Fair Paor Ha Foar Faoar
3 Falr Poar Ha Good Foor
4 Fair Foar Poor Gaad Faar
5 Paor Faor Ha Good PooT

na - Informatien not available
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INTEEMITIENT STREAMS

ovarall

Subshad !IiLn.r_i.nE I:Ieurl.Eti-:n af H.n.r_inE

Bermy Falr Boagen Type B Channel Eeaches are moacly stable
with adequare large wood in the channal.

Foar Arens wieh Rosgen Type F Channals are unstable
lacerally, have dagraded and confinad channela
and have lost riparian wegetation.

Sguaw PoorT & high percent of this screan has unstable
barks and has degraded and confinad charmals
and have lost riparian wegetatfon. Overall
Larga wand {8 adeguacte.

Tadian Foor This has an actively degrading strean
charnal adjacanc to the road. It appears to
lack largs wood,

Thoeapaarn Fair Intermittent and sphemsral channels appear

#tabls, Hay lack large woed in channal.
F. jummary

in summary, all of the streans In the wacershed with the exception of
intermlctene streams in the Thompson Reservoir subshed and stespst sectlons of
Bapmy and Squaw Creeks, have been cated poor. - Additforally, the watershed
iopact Llimits nnd road denaities move this wacershed ioto the highest risk
cating, aa dafinad by the Section 7 Cumalative Watershed Effects Maethod. The
following are explanations of the vavings for the differesnt stream systems,

1. West Fork Silver Cresk
a) Stream Channel Morpholegy

Wear Fark SLllver Creek has an active flood plain wicth Rosgen cype © amd E
characcariscles. Because portions of the chanmel are 2% o&r greater, the
charme] shows some charscteristics of Rosgen Type B streams, howewer, this ls
minor. Both Type © and E systemo have accive flood plains amd are che dasirad
morphelogy for this stream, Historically, beaver dams had greater influence
on the channsl morphology, with wider floed plains around beaver dams, higher
wnkst tables From storad water behind dams. Biparian vegecation was less
dominaced by lodgepole pine and alder and had larger amounts of willew and
sedge. These factors resulted in a stress system that stored sedinenc behind
dams# and had secive flood plains with deep posln, The stream system has
changed because beaver dass are mestly degreded, flood plalns ars less active,
and pools have £illed in with sediment, These are discussad below.
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b} Faol Rating

The owerall pool racing for this atteam is pass, This ls unespected, hecause
of the largs amount of wood in tha stream charmel. #s documenced in che
Yamsay Allotment EA, large wood helps to create poals in scrteam systems, and
bigh pool numbers were expected. The stream channel iz a Rosgan Type C or E
charmel and is rifflefpoel dominated. Accerding to Luna Leapold (View af &
Elwar, 19953), pool frequency is depenident on streas channel norphialogy. Bank
full widrhs of 11 fesc (mean for West Fork 5ilver) would have betwean &8 ta 95
pocls per mile, The mean fraquamey for poolas im this stream [s 34, which doss
fot oeet the Erequency that would mormally occur in a system with this stceam

narphalegy.

High sedipenc levels were chasrved in cha scream subscrate, Sources of these
sediments are discussed further In the following ssction. Lack of poclas in
the scresm may be partially a result of high sedipent levels that have been
Ilushed into the strean system and subsequently Fllled pools. A report to che
Incarior Columbla Basin Ecosystem Hanagement Project, 1998, concluded that cha
effects of land-use practices had reduced habitat complexity., The gquancicy
ard qualicy ef pesl hablicats decreased ip panaged stTeans, Despite
differences in stream size and land-use history, the magnitude and direecien
of thess changes were consiztent. Only where entfre wacersheds, or at least
the headwaters, ware designated roadless/wilderness areas did poal hablicats
consistently remain unchanged or increased. The scurces of sediment wars
accribuced o hiscoric high levels of grazing, loss of riparian vegetation and
large woody dabris, and rapidly developing road networks that fnersased
tuneff, sedimentation and rosds next te streass or in the flood plain
{Helncosh st al, 199%).

The majoricy of the identified couses of reduced habitac Ldencifisd in the
teport to cthe Eastsids Ecosystem Haoagesment Project have ocourred in the
Silvar Cresk Watershed, High lewels of logging in the uplands have cteated
ronds thar halp ©o channal runeff and sedipene. The mumber of stream
crogdings and coads within 300 feet of che scteam channel (8 high. Roads
e:’ﬂllin; #phemeral streaps have been idencified as a major sourcs of sadlment
to the scream gystam (Bilby et a&l, 198%). The effects of roads in the
watershed are projectad to be a large source of sediment that Is filling pools
In the stream, Also, disturbances te sei{l have sccurred In scream chammels,
Dll’:l:ulltl}' intermittent and epheseral streams. FPFrior to development of Bast
Hanogemanc Practlees and Forest FPlan Standard and Guldelines, logging
activities often included skidding logs in ephemsaral and intermictent scraan
channais, This net only reduced the storage capacity of these channels by
removing large weod, buc alse disturhad sell chat resulced (6 dovnsccesas
sediment. These disturbapces hawe created the opportunity for sedimant to
EncAE cheé perennial SCTeid aAYaCéE and cceabe Incremsed levels of Eines Ehat
belp to fill poals.

Hiscorically, seceions of West Fork Silwer, Guyer, Korth Fork SLlwvere, Banny
and Squaw Cresk had marshy areas chat were created by pording of water behind
beaver doms. TIrapping of beaver for fir significancly reduced the number of
baaver and ponds wWithin the stresm channels. Beavar colonies and the
resulting number of beaver dams in the perennial streams have decreased, &8
documented in the Species and Habitaxz porcion of chis apnalysis. This dectoase
in beaver populations has resulted in a changs from streams that have marsh
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aread and high water tables ts dafinad ehannels with & narrower Elood plain.
Hiscorie ponds cetained trapped sediment. %han basver populatlons no longer
maineained the dams, large scale failure of beaver ponds introduced large
gquancities of sediment inkto the stresanm systems, This sediment 1s movw a major
eopncributor to Eflling of peal habicac {n the screan.

Large wood in incermictent and ephemeral channels {8 less than 20 pleces per
mila, This has occurrsd fram cutting and romaval of larges Crees thaz would
have naturally besn 4 source of wood to the chanoel. Latgs wood haelps to crap
and patalm Filoe and courss sadimenc (Bilby ez al, 1989). Loss of lacge wood
has provided a dirscc averme for sedinent to enter ephesarsl and intermictent
screans and seventually te pesch perennial stroeams,

c) Teopafature

Scraan temporaturs {n West Fork Silwver Creek wvaries hetwsen 16.4°¢ and 27%.
The State of Oregen has sec the standacd of 17.8% (20°¢ is recommended for
this wacershed, pg 20). Weat Fork Silver Creek gualiffes In this categsry
with temperaturs catings ranging from poor to falr, The largest Increase in
the streas capperature occourd within the Silwer Creek Harsh and in the ssadow
below the marsh. A portion of this meadow la within an exclosure onm Hatienal
Forsst System Land and & poertion is in private cvnership. The resch from the
headwaters to the Silver Creek Marsh, and the reach from the below the meadow
s the ecopflusnce with Silver Cresk, shows Lieels chapgs Ln  stream
capperaturs. Thess rteachas have good riparian wegertacion and good shading.
Historically, Increased solar radiation and haacing of water may have cccurred
as a result of lorge suvfsca area of water stored behind beaver ponds
{diseussed in more detail in the Synthesis Water Qualicy Sectiom}. Hewswver,
pockets of cool water were most llkely presant because of the Influence of
beaver dama, Also, deeper pools would have been present &s & result of baving
less sediment in the scream system. Overall, the effects of Increassd salar
radlacion may have been negaced by cha higher levels of ground water and
dssper pocls within the strean system. However, it is possible that lnereasad
garfacs araa from besver dams creaced & situvation whars Cesperatures ware
higher than they are Coday.

d) Sediment

Sadiment samples from potential spawning substrace areas showed [lnes varied
between 26 and 49%. The cating fros stream sedipent was poor in all
situations. Howaver, Ewo areas were slightly abowve 25% (the linlt bebwsen poor
ard good) and other areas were well above this, with &l and 45% substrate
Fines. Recommended threshelds for fine sediment, from the reference seecion
of rhis decimant, are Co hava less than 25% by velune of fines < 6,4 om in
#les. Sources of fins sediment are discussed in the pools seccion abave. The
stream is locatsd in a pumice zone and would have naturally high levels of
sediment, Howaver, monitoring showed that in the upper portions af the
watershed, whare less Impacts occurred from legging, that fins gedimanc wvas at
28%. Below the Silver Cresk HMarsh and private pastute In West Fork Silwer
Cresk, sedimant levels wars vecorded at 26%. Areas between thess acations
wars batwean GO1 and 438 substrate fines. Review of aerial photographs
identified heavy iompacts from logging in adjacent uplands. Alsa, currenc
conditions idencified high levels of road crossings and toad densicy in this
watershed area, These [epsccs along wich sediment flushed from decesposiog

SYNTHES1S AMD INTERPRETATION-IT




beaver dams are projected to be the primacy sources of sediment in che
syacam, Tha copmacCisan batwesan beaver dans In the marsh and che lawsf levals
of sediment below che marsh indicace the isportance of maintaining beaver
habkieat and populations In the stream sysces,

a) Larga Woody Oebris

Large weody debris in che streas systen rated as good for all areas. A high
leval of dewnod lodgepole pine £s present Io the sttean that provides thas
soutce For lacge woody debris. According to cha Forest Silvlleulturist,
coring of the trees ifi chis areas shows that most trees are less chan 100
years old. Older trees were found on high peines in the Fleod plain,
[ndleacing chat lﬂ-d:;,-lpﬂl.l pine was present in histerizc time, however to a @uch
lower lewal, Hiscorically, large weed would have been conposed of a mixcure
of species with lodgepole pine being a less deomlnant cemponent of the large
wosnad . Largs wood would have been lesa preowvalent, becavss lodgepols
apcroschasnt [nca tha flood plaim I a relatively recent occurcence in tha
stroan systan. Instead, Elood plains would have besn open with more sedges,
shuths, and less conlferowus Coees,

I} Overall Rating

This strean has good shading but has limiting factors mostly created through
loss of beaver bhabicat and from high ssdiment loads, Frevious snalysis of
thizs stream have identified the strean as having larges amounts of woad and
eool cemperatute and raced 1t in falr ©o good conditlon, However, these
positive factors are overshadowed by Lack of poal habizat, areas aof high
tegperature Eluctuntlons, and poeor spawning substrate that is crasted by
excesslve amounts of fines In the system. Therefore, wusing the Sectiom 7
mathed, this strean a poor rtating for scress chanpal conditlen. A road
density of 3.4 pi/mi amd A watershed ilopact limit of 26w give this schehed a
high rlak rating sscording to the Sectlon 7 Method,

. Guyer Creesk
a} Stream Chammel Horphoelogy

Guyer Creek has an active Elood plain with Rosgan type E charactaristics.
Bacause portions of the channel gradlent are 238 of greater, the chammel shows
pons characteristics of Rosgen type B streami, howsver, this 18 alnoc. Type E
systams have active Flood plaine and ars the desired worphology for this
stream, Watar tesparatures have only bean recorded im one location aleong this
strean. Heview of asrial photegraphs amd koowledge of the watershed leads to
che eonclusion that streas shading (s gooad aleng chis stresm, apd stream
cesperatures ara also good. The me 7= day average maximam l:-lq:lura.ltu:sl of
15.5°C {s below the refersnce of 17.8°0 {an Oregon Stace requiresenc) (2070 im
riucopmemled Cfeor rthis watershed, pg 20). Much like Wesc Fork Silver Creek,
beaver hiscorically had a greater Influsnce on the channel merpholegy. Widerp
floed plains wers present around baaver dams and higher water tables exisced
from stored water behind dams. Biparisn wvegetation was less dominated by
lodgepole pine and alder and had Latger ssounts of willow and sedgs. Theso
Caccars resuleted In & sCroam systen that atored sediment behind dams and had
acciva fleood plains with deep pools. The stream system has changed, becauss
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bezaver dams are oostly degradad, [lood plates ava less active and pools are
FLlled I wich gedimans, These are disecusded below

b) Pool Rating

trvarall the pool rating for this stresm is fair The stream channal 18 &
Bosgen Type E apd ix a riffle/pocl type stream system. According to Luna
Leapald {Leapald, 19%9%), paasl fl!'lqhen-:'_r i1s dependent on stream chanmel
morphology and wicth bank £ull widths of 17 fesc (mean for Guyer Creak), cha
mumber of pools should vary berween L to 62. The sean Erequency for pools ino
this sceeam L& 70, which well ezcesds the frequency recopmendad by Leopold.
Besidual pool depth is, however, lower than recommended.

Baavar calenies and tha resulting runbay of beaver dams have decreased, Thia
decreass in basver populations has cesulted in a change In ctha stress channel
morphalogy. Lacger amouncs of Flecdad ripacian areas exlsted hiscarieally,
which resulted in higher water tables than presently exist In the stream
system., Trapping of beaver fer fur signiflcantly reduced the nusbec of beaver
and ponds within cha stream channel, Hiscoric ponds retained trapped
sedimant. After trapping and alinination of beaver in porvtElens af the strsam
syatem, large peals fallure of beaver dams Imcrodeced large quancicles of
sediment into the stream. This sedipent is mow located 'I'.'I:rml.;huu: the stfeam
system, and has been & major concribucer ta fLlling of pool habitat,
Addicionally, flood plains are mot as wide as they were historically, becauss
water is pob spread out by beaver dams,

Lack of largs wood In Incerslctent aml ephemsral channals has been docunsnted
in the uplands. This has occurred from cuccing and removal of large trees
that wauld have naturally been n source of wood o the channal, Largs weod
halps to trap and cetaln flpa and courss aAediment (Bllby et.al,, L1389,
Subsequent loss of large wood has provided a direct avemie fof Sediment Eta e
introduced ince ephesecal and Intermittent stteams and eventually to reach
perermial streams.

c} Temperature

Scream cepperature in Guyec Ogeek Is belov the standard of 17,8% (Tecommanded
by the State of Oregon) (20°C 18 reccemendad for this watershed, pg. 200.
Seream temperaturss tate as fair for this stream, Many of the same [sctors
chat affect screan temperatures (discussed above} For West Ferk Sllver Crack
"H'l:l" i Quyar Croalk.

d} Sadiment

Sediment in the seream suhatrate of Ouyer Creek warles betwaan 418 and 258 in
the potescial spawning substcate areas, The rating from stream sedisent was
poor in all sicuations, Eeccemended thresholds for [ine sediment, from the
Reference section of this document, are to have lass than 25% by volume of
Piras < 6.4 mm in size. Sources: of fine sediment are the ssme a3 the
discugeion for Wesk Foark Silver Crask, aboes, Similar Levels can ba found in
West Fork Silver Creak, as in Guyer Creek. Roads, logging and loss of beaver
daps ape copeidared to be the primary ressons for high levels of fine sediment
in the straam system.
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e} Large Woody Dabris

Large woody debris in the stream system rtaced from poor to good. Thare doas
mat appear to be o relationship betwaan .I.q.f‘| wnad and the Pesher of pools in
this strean. The average amount of lacge wood in Guyer Creek s 21 ploces par
mile. Owerall, this stream meets largs wood criteria. Hiscorfcally, lacge
wond may have been Less prevalent, for slmilar fTeasons &8 discissed far West
Fork S5ilwar Cresk, Instead, [leod plains would hawvs besan open with more
sedges and less coniferous treas.

) Owerall Racing

This stream has good shading but has lisicing key wariables mestly created by
the loss of beavar habitar, uplind disturbances from logging, and road
congtEustlon. This strean has less limdcing key varfablas than West Fock
Silver Creak. Tasparacurs and posls are within reference ranges. Sadipsnc is
stLlll very high and ocutside of lewels cthat will previds acceptabls spawning
habicac. Owverall, large weed is olose to the recommended standard of 20
pleces per mile, The poor racing comss -prj_-..uil_].:,r from the high sediment loads
into the system. A road density of &.7 mi/wi™ and & watershed lapact limit of
16k pive this subshed a high visk rating according to the Section 7 Matched,

3. Lower Silver Creesk
aj fScream Channel Horphology

Lower Eilver Creek is influenced by Thompson Reservelr, Hiscorically, Lowar
Silver Creek recelved tha msajorlty of water from Intermittent chammels of
Bammy, Sguaw, Silver and Indian Creak, This flow was A direct result of
runnff from soowmelt and subhsided by July. Thae anly parennial flow inte Lower
Silwver Cresk was from Guyar Creek. Flow from Guyer Cresk would have only
provided minimal flow needed co £111 pesle In Silver Creek. WVery Likely,
Lower Silver Creek had well defined bankfull widths that woold pass the
bankfull flows previded by cthe upstream systen. The small [low that cocurred
later in the year from CGuyer would have baoen confined to the thalweg and tha
peols. Teoperatures most likely started out within State standacds as wates
flowed from Guyer Creck and heated up I:'I'szlh cha system, Later Im the VRAT
Intermittent flow subsided and water was confined to pools and tha ecencar of
che charmel whets it would have recelwed direct solar radistlion which may have
ragulted In Cespervatures excesding the present recommendad standards of
ap.0°C.

Presencly Lower Silver Creek has & stream chacnel morphelogy that has adjusted
to the flows from the regulated resarvoir. Flushing flows that mova sodiment
from scress subscrates do not occur as often as chey did bhistorically, amd
conseqguently, stream substrate sediment has a higher level of fines chan would
have securrad prlor o construction of Thoopson Heservolr. This s werified
by the high Level of fines in the substtate when sampled dn 1996, A report by
Relasr ated Ramsy, {1983}, fdentifies chat large releases From regulated
resarvolrs are necessary to dislodge £ine sediments downacteas of the
reservolr.
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b} Overall Rating

The overall cacing for Lower Silver dreek is poor. Generally. theces uers
adaguare npushars of pools for a stream with this wetted width, and largs wood
was acceptable. The limitlng wafiables in the scream were high fines in the
substrate .ndt" high water tCemperacures in cha scream chamel. A road density
of 3.6 sl/®l” and a watershed impact limfe of 32% give this subshed a high
risk racing accocding £a the Sscclon 7 Hethod.

intarmiccent Streans (Benoy, Squas, Indian and Thompson Subsbeds)

Imcermittent streams Wicth Eosgen Type B morpholopgy are generally stable and in
falr cendicien. Surveys of Squaw and Benmy GCreeks showsd that these screams
have adeguace large wood and that bank stablliey ls within Forest standards of
less than 204 Inecabilicy. These streams are downout in alluvlal depesicienal
areas. Bowncutting has resulted frem hiscerie overgrazing of these areas.
Histocically, chess areas bad flocded oeadow sress and ofcen had beaver
habicat. Crazing cthat cecurred &t the turm of the century was heavy aod thess
areas lozt much ef their riparian wvegetation and became susceptibla t©o
downcutting and degradation. Subsequent high runeff events resulced in the
stream channel degrading or downcutcing., Currently. the bed of these stresms
appear wertically scable. Bed substrate has lisggs boulders and cobble and
doss moc appear to be dosmeutcing, Howsvar, the banks of thess ateas are
laterally unstable and are highly eroded. These areas &rs Rosgen Type F
channels.

The effects of Increased runoff from roads and lack of riparian yegetation in
che ehanmals will result im furcher dagradacion of these stream channela. The
strean chammels will conciose to erods latecally wncil chey develop an active
flood plain. This Is verifisd by Rosgen who writes that chesa cypes of
dagraded streams sventually start to develop a Eloodplain &t cha new slevatiom
{Rosgen, 1994). This is important because during the developosnt of the new
Floodplaln, streans are continually adjusting for new sinuesity and eroding
banks in the process, This sroded bank material is deposicad inte the stream
charmels. This is tha case in the alluelsl depositional areas In Banny and
Squsaw subabeds, High road denzicies and high watershed fmpact limics give
these subsheds high risk ratings according to the Sacticn 7 Method. Thompaon
Reservoir Subshed a borderline high/moderace risk cating with a read
depsicy of 2,3 ni/ml” and & watershed lmpact limie of 204,

5, Effects to Scraan Channels from Historic and Fresent Grazing

The Fremonmt National Forest presently autherizes 58,898 aAUM's, with 33,306
AUN's actuslly uwsed in 1995, This ameunts to a B8 reductiom in use on the
Fragont Harlemsl Forest, Presently, the S5ilver Cresk Watershed has £ive
allotnsncs within the watershed boundacies which inclode: Foster Butte, Winter
Him, Yamsay Mountaln, Silver Cresk{BIM), and 3ridge Creek/Silvar Croek({BLH},
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The allotments include:

POREST SERVICE CGRAZTRG SYSTEMS
ALLOTHENTS IR SILVER CREEFK WATERSHED

Allotment Haza

Heail Catcla

Tansay

214

{prasantly wacanc)

Winter Einm
Facaclan

Foster Butta

Silver Creek {BLH)

282

1,367

200 (AT )

" Eilver-Bridge (HLH) 393(AUM)

Season of Use

&2l - 920

6425 - 9S24

51 - B30

April theo May

&/21 - 630

Grazing Systen

Proposing aarly sesasan use

Two Pasture Deferread

Early Season wlth some oid-
SHASON,

Early Season

Early Season
Rast Rocaciom, 3 paatuce

Data fton peadow clparlan sonlterlng in 1995 showed chat rlparlan areas within
these allotmancs are not exceeding Forestc Plan Standards.

Allotmant Pasture

Hame Hama

Hincer Rim Fremont
Bagley

Fastar Butte Thompson
Hagae
Eilver Crask
pead Indian
Foatar

Yansay Guyer

Sllver Crask HI1M

Silver-Bridge H1H

For B8lM allotments,

Allowabls
Ueilization
§
45
45
45
Al=43
15 - 30
i}
40 - 43
4l - 45
*h3

*§5

Actual
Uedlizacion
¥
2F - 2I¥
& - I
1-8
-8
1z - 14
a - 25
g - 28
a - 13
L1

w0

utilizaclen i{# bassed on recomsended levels and the
avecage utilization for several years on crested wheat grass,

(Although not a key area, Aspen Spring was monitored with 60% Dcilizacion and
23% sall conpactlon).
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Reach PFC

#__ Determination Allacment

Guyer Cr, 1 BFC Tan=ay
Cuyar Cr. Trib 1 PFC Yansay
Guyar Cr, Trib 2 FAR /HA Tansay
Guyer Cr. Tribk k] FaR/M Yamsay
W.Fk.Silwer Or, & BFC Yan=asy
W, Fk.8{lver Cr. 5 PFC Vamaay
W.Flc.Silver Cr. HlH ToRPFC, 253FAR
H.Fk.5ilver Cr. 1 BFC Yan=ay
EtravbarTy Cr. 1 PFC Tamany
Strawbercy Gr. ) FAR/T Yansay
Serawbarry Cr. 3 FAR Tansay
ScrawbarTy Lr. s FFC Yamsay
Strawberry CE. 5 FAR/BA Yansay

. Serawberty Cr. & FFC Tamsay
Silwer Gr. BlM 146w PFC

PFC = Proper Functloning Comdltion
FAR = Functiening at Bisk

U = Upward Trend

YA = Hon Apparent Trand

¥F= Hom Functional

PFC analysis has oot besn performed on Bernny or Squaw Creaks, Downcut sections
of these streans would most Likely dilctate that thay are functiomal at risk or
{ri the non-functioning category, Headwacer springs of Bermy and Squav creek
springs ace hesvily used and would Likely oeet the nop-functlonal condition in
MANY ATEAS.

Lakevisw Bascurce Area BIM Inéludss the Silver Cresk allotment (0713} and the
Silvec-Bridge Allotment (0700}, The Silver Oreck Allotment prasently suthorizes
200 AUM's and the Silver-Bridge allotment suthorizes 191 AlM°s. Silver Creek
allotmant £z grared altetnacing years in conjunction with another alleocmenc,
avery other year the 5ilver Creek allotment s rested. The Silver-Bridge Creek
allotment uses & spring season, three pasture rest retstion system. Both Silwver
Cresk and Silver-Bridge allotments sxtend wall beyond the watershed Boundary,
with small portions of each allotnment wichin the watershed snalysis area.

Monltering on the Fremont Naclonal Ferest shows that early season grazing
provides optimum protecciom of riparian zones. In tha spring, cattle often
avold riparisn zones because of cold tesperatures, soll wetpess, and forage
imnaturity. Therefore, apring grazing ancourages cattle to graze uplands whece
forage maturity and climacs are sore favorable comparsd co cha ciparian zone.
As & result, spring-grazed riparian zones hsve less than half rche cattlas
occupancy comparad to Fall use, As spring grazing precludes lace-summer use,
willow browsing is 1light and seedling survival high., HResponse of riparian
vegetation iz good, wven on sites in poor conditien. Vigorous willow and sadga
regrowch provide sxcellent streambank protaection, and water relationships cesain
favorable ta contirmed willow and sedge producclon {cited by Kovalehick amd
Elmors, 1991},
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Uith deferred grieleg, eattle scen concencrate In the riparian zons (Mevalehlek
and Elmorpa, 1991). This 1s ocourting in che Wincer Rim sllocment where lack of
water ocutside of riparlan penes concentrats catcle wichin small sprlng areas
throughout the allotment (decumsnted ac Aspon Spring). Willow scands can Be
comverted to sedge communities or worse (Kovalchick and Elmors, 1891). Aspen is
prevalent in the winter rim allotpene. Fileld cbservations are that aspen
adlacsnt Ed riparlan ateas Lla heavily impacced by caczcls,

It summaty, Yansay, Foster Butte, Sillver Cresk and Sllver-Boldge Crask
allotnencs have esarly sessen grazing, which are the besc for riparian
conditions, Tha Winter Rim allotmant has a two pasture defecred syscem, which
{a lssz desirsble for riparisan resources. Wast Fork Silver Cresak has a J1n bank
erosion (Currenc Conditioms Secclon) en the portion of the stream wichin lands
ddminiscered by the EBELM. Recommendations are provided Iin the Eecommendations
section to provide livesceck discribucion on the BIM allotments and for changlng
grazing systems on chea Forest Secvice Wintar Rim Allotmant.

Water Lic

4. Wacer Cualley General Dlscussalan =3

The Fremenmt Hatlonal Forest Land and Besoorce Management Flan (Ferest Flan)
ineludes limics of Impacts that may occur in commercial forested portions of
watershads, For the Silver Creek Watershed, clhere (8 & cthreshold of 30% rhat
can ba [mpacted at any one tlms, unless strinmgent requirements are reguirad by
ather reseurces, This threshold ne longer applles when & 60% canepy closure Is
obtained. However, for this analysis, review of historie rTecerds and
digcussions wich allvlleulcuriscs en the Forest shows that a cancpy closure of
253-55% 15 recommended for ponderosa pine and cthe <258 any spacias typa. A
canopy¥ cover of 41-T0% s recommended for miwed conifer and lodgepole pina.

Areas olassified ns ponderosa pime type, have undargone a shift from Bijpady pack
lika sctards, to stands with denser understories. The Hydrology Synthesis
section shows that the existing canopy closure of the pondercsa plne and
lodgapole pine types are within the natural range of wariabilicy. Howewver, tcha
ained condfer and che <€25%% any species type are below thelr natural range of
varlabilicy, aAddiclopally, each of the subsheds have excesdaed cha I0% watershed
impact limit in the Forest Flan, pg B0, This high level of lmpact egquates to a
high lewel of watershed disturbance that {s resulting In sediment Introduction
o ODCTeam AyRCE:s
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State water guality paramsters of dissalved axygan, bastarlia, cotal dlasalwed
aolids, and toxic pollutancs are noet addressed as separats subjects, because
water guality monicaring data for thess parameters ls mot avallable. Section
143({d} of the Clean Water Act requiras sach stics to ldencify atreams, rivers
angd lakes that do not meet State water quality scandards. Thess screass hava
hean Lpeludsd [n che EFA 303(d) list, Bocth Wezt Fork Silver and Silwer Crask
have been placed on chis list. Water cempecatuce and macroiovercebrates indexes
afte tha tws limleing factars rhat heave resulted in listing of screans in cha
5ilver Creek Watershed. Water temperacures parifodically axcesd cha maximun
allowed by the State and macrelnvertebrates show poor habitat in West FPark
Silver Creek. Thess are discussed balow,

B. Fipe Sediment

Recommended thresheolds for fine sedimenc, from che Heferemce Swcciom af chis
dogument, are less than 25% of fipes < 6.4 mm Io size by velume in the stfeam
substrats. Instrean monitoring was performed in perermial stresms of Guyar,
West Fork Silver, Morth Fork Silver, and Silver Oreeks, by the Forest Service to
datarmina cha parcenc fines in the strean suhetrace. Sarples wers eollected in
the field and amalyzed in the laboratory by sieve analysis. In all cases, the
resulta showsd that gediment iz highsr than reccamended, Fine sedipents Lo
stream substratas are i{mportant parameters for saleonids. Both esbryos and Ery
reqiilre accessible 1|'|'L'-ll!'-l.1'-l-"-"l1 volda and adeguate water elreulactlon. Also,
icraam substrate compasition is a factor that regulates the production of
aquatic iowertebraces that process ocganic mateclal and are used by filsh for
foad supply.

The amount of flps sedimencs in scgeams is a&f isporcant factor oo asmbryo
survival., Thes relationship between raiohow trout embrye survival and pearcent
substrate particles smaller cthan 6.4 =m is 1llustraced belew, The percanc
survival used In this table wera cbrainsd frem (Bjornn and Heiser, 19%1), Using
raferenca copdicions of 25% or less fines in the substrate, eobryo surwival
would be at least §04. Undsr pressnt conditlons the survival race averages 20W
for the four screams maplcored, The range of survival is from W in Morth Fork
Silver to 34% in West Fork S5ilver Creek. Embryo survival warled depending on
the areas of streams monitored In the Silver Cteek Watershed, Resulcs aps shown
balow,
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TWiFS FHYSICAL HEASUREMENTS
OF FIRES TN SFPAMNING MABITAT

Fines Percent
in SubsErate Esbiryn
Stream Raach L Survival
W.Fk Silver Ce.
1 28 50
2 18 50
3 i3 33
4 &3 15
3 a3 15
i 16 i
b 36 ki)
B 8 340
Maan 34 34
" Guysr Cr,
1 4l 20
2 &l 1]
3 45 10
4 na =
Hsan %] 17
Silver Cr,
1 fa s
| na :
3 Rl e
& 16 : ia
5 i)
Hean 14 BT
Horth Fork Silver Cr.
1 ail b
. na ek
[+]

na - Information nec avallabla
C. Fine Sediment from Boads

Hoads are contributing large amounts of sediment to streams in the watershed.
Estimates of erosionm are shown In the Erosion Cutrent Cendicien section of the
Watershed Analysis. They show & soll less rave of over 14,400 tons from roads
and 1,800 rona from ciwber sales sach year. Of this, 10 to 30 ¥ of the erosion
can enter the stream as sediment. Sedipent entering streass from roads (s
dalivated by processed Ineluding surfacs arseison, mass soll movements, failure
of stream crossings, diversiom of stcesms by roads, washosit of read £1lls, amd
accelerated scour st culvert sutlecs (Furnles sc.al.. 1991},

fload surfaca ecrosion has been chserved to seversly affect streams below
clght-of-vways {ciced referances Furniss ec.al,, 1991). The distance that eroded
material travals balew the Eillslope determines the degres of sedimenfacion In
streams, A study of sedimesnt travel discance belew fLl]1 slopes shows that more
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than 95% of the relief culverts can be prevented [rom concrlbuting sedlment Co
sttenmns if the travel diseance la 3100 feet or more. Hoads with broad-based dips
hawe neatly 100% of the contributing sedimenc scopped within a traval dAlatcance
af 100 fest (Burroughs amd King, 1989). Rosgen showed an emplrical relatiomship
where the mmber of stream crossings has a diresc affect om the asoune of
sediment that epters the stream. Also, the position of the road im the
watarshad has an affact on the sedi=mantc dellvery, Tha highar on the slops that
the road is constructed from the draimage necwork, the less thlhili:r Fay
delivered sedinent te eccur, Ereslon may occur, but it iz less likely co he
touted Eo the stream (Rasgen, 1921}, These parameters were consideced in the
ratrieval of GI5 read daca whore strean crosgings apd reads wichin 300 feet of
streams wera fdepcified. A map In the appendix shows the locations of rToads
within M)} feet of stceamn and strean corossings. The map should be ground
varlfiad, hewever, It doas provide good astimates of locations vhara roads could
be closed or mitigacions performed. Lengths of roads and mnuober of scoeanm
crogalngs ars ahown balow,

Roabs WITHIN 300 FEET OF STREAMS
- ARD
ROAD CROSSIHGS

Milea of Road Fusber of
within 300 Pt of Crossings
Total Foad Total Stream  Perermial and per Hile of

Subshed Hiles Hilas Incermittent Stroam SCEaan
Wazt Fork Silvar 129 63 47 1.4
GuyaT a1 k11 . 26 p
Indiamn 61 i6 14 2.4
Bquan Bz in T4 1.5
Banoy 137 &2 44 1.5
S5ilwer an L] £l 1.4
Thaapson iz 13 fi 2.1

There are 237 miles of roads adjacenc to 272 miles of stream chammel. OF ctheas,
41 niles of resd ars within 300 feet of epheneral streams (not shown in tabla
above). The effects of this high road densicy is that a lacge amount of
sediment i introduced to the stream system.

0, Fina Sedipent from Upland Tiebker Harvest

Uotil recently, with isplementation of the Inland Flsh Strategy, stream
vegecatlon buffers specified In timber salss have been minimal. 1In Bany caszes,
huffers have been mon-exiscenc. Studies have shown a buffer distance that Ls
about ope site-potential tree height (120 Fest in this watershed), would be
affeccive to Temove sedimentc im mosc sicvacions (Foresat Feosysten Manageoent
Assessment Team, L1993, FEMAT). Intermitcent ard ephemaral streams also
eantribute sedinent as polnted out by the FEMAT document, Any non-permanently
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flowing drainage Eeaturas having a dofinable channel and svidenca of apnuasl
geour or deposition (intermitcant or ephemecal) ara  inporcant and often
over-looked componsnts of squatic ecosyscems, Tharefare, Lack of buffer widchs
in many of the past tiober salas haf resulted in exiscing condicioma that do oot
provida minisun requirements for praventing sediment from entering streams.

Estimates of ecosicn from tieber hasvest secivicies ars shown In the Erosicn
Curvent Cotelitlen sectlion of the Wacsrshed Analysis. The amounts &f erosion
that reach che screas are largely dependont upsn buffer strips.

£, Fine Sedipent Erom Streambanks

Ercding streasbanks are a primary source of fine sediment in tha Bafiny and Squaw
suhahads, Streans have downout sevaral feet in the alluvial depesicienal
portions (oeadows) of chess systems. The result has besn large amounts of fine
sediment ewentually sectling in Thespsen Reservoir., Meandering streams in
moadews have dewneut and ate pow deeply encrenched Bosgen F Type channals,
Ducing floods, wacer meves &t high wveloclcy and transports lacgs amounts of
dadipenc Wwithin these sEreams. In proper iun::innin,l_ streams, the Floodplain
dissipates enargy and screambanks remsin stable. This is not ths cass [n the
Sliver Creek Watershed alluviasl deposicional araas whars sttesms are downout and
streambanks are sroding. The downcut stcfeams are now unstable and will proceed
through an evolucion where chey meandsr accoss the entice floodplain and
Intreduss largs amounts of sediment into the streas chanmel. This s verified
by Rosgan who writes chat thess types of degraded streams eventually scart to
develop a floodplain at the oow elevation {Roagen, 19%4). This Is impoccant
becauss, during the development of the new floodplain, streams are contlirsally
adjusting for mew sinuosity and lacarally eroding banks in the process, This
sroded bank material is deposited into tha scress charmals. This (8 the case in
the majoricy of alluvial depesicional areas in Benny and Squaw Subsheds,

Barny and Sguaw Cresks have had grade control structures (loocse cock check dams
ard gabian baskecs] installed lssediately asbove the ceservolc in the stream
chafifigl. These structures are providing alevacien concrole ©e prevent the
screan channsl fron dewneutcing further. These appear to be functioning well,
with the wacer cable rising and wigorous riparian wvegstation establishing
adjacent to the stream bank.

Perermial stredms of West Fork Silver, Guyer, and Silver Creeks nppear to have
little erosion of the strean banks. Copssguentiy, sbpormally high levels of
#adiment is pot entering perennlal streans from stream banks.

F. Sediment from Beaver Dams

Historically, wider flood plains existed arcund besvar dams and higher water
tables occurred from stored water. HRiparian wvegetation was less doninated by
lodgepela ploe and alder, wich Llarger amounts of willew and sedgea. These
factors resulcted im & stTeam system thact crapped eediment bahind dame and on
flood plains. Beaver colomles and the resulcing munber of beaver dams in che
petannlal streams have desreassd, as docunentesd in tha apecles amd hablcac
portion of thiz analysis., Degraded besver dams has resulted in deeper stoean
channels and a narrowser floed plain. Sediment concentratlons are now higher
within spawning areds and pool habitac areas.
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G. Large woed o Ineermiccenc and Ephemaral Chammels

Lack of large wopd in [ntermicctentc and ephemecal charmmals has been dooumented In
the Aldar Ridge EA. Alss, opcular sscimaces Erom this wacershed analysis
indicate that this 4z a common occurTencs acredds the watershed, Typleally,
large ttees have been harvested for tinber and have oot ceoained as & source of
large waod {n Lncermitcont and epheoeral ehannala. Lafga wood halpa eo Efap and
retaln [ine and course sediment (Iuncan et al, L987). A study in Southwescern
Washingren shows chat appromioately M af surveyed rosd draloages points enterced
strears, painly first or second eorder channels. Thus, the delivery of road
sediment to larger streams oftvan depended on fts transport through smallar
chapmals (Bilby sc al, 1989}, Hoody daebrla has been showm to ba sxtcemsly
gffective at recainiog sediment in small systems by both slowlng water welocity
uparraan apd theteby causing sediment In cranspere to be depsalted. In this
fashion, largs wood provides storage of sadisent in tha cribucaries chat say be
contributing to the Daintenance of water gquality and productive fish habdtac
{Duncan et al, 1987}, Thus, high sedloent levels in the pecennlal stceams omay
ha pl.:'r_!,ll'l;.:,r dus oo tha lack of large wood sadisent sterage in the ephsmaral and
intermi ttent stroeams.

H. Fina Sedimsnt Summary

Fine sediments in strean subsbtrate Is an Important parameter for salmonids.
Sampling and analysia of sediments in screass shows that the percent filnes have
reachad & leval that is detrimsntal to salmonids {see also Specles and Mobitac
section). Eroslon [pom voads in cless proximity to acraams are resulting in
sedimanct. A& 10d fooc buffer f{s needed to prevent sediment from reaching the
stream on roads with culverts snd 100 feetr Is need on reads with broad-based
dips. The status of feads with er witheut eulvepts was pot determinad in tche
analysls, and all roads within 300 foet of sctreams were 1ldentified om a GIS
genarated map. Additionally, past harvest practices have provided ifnadequate
buffer strips to prevent [ine sediment from entering strean systess, Loss of
bagvar dams has croated the situvation where sediment storage in the flood plaim
iz reduced. Also, lack of largs wood In che cribucary scresms has reduced che
sediment acarage capacicy of these channels. Dosncut stoeanbanks are & major
source of sediment in [nceralccenc streams of Benny, Squaw and Indian Croelks.

1. Screan TaEparacurcs
1) Strean Temperaturs [n Perennlal Screans

Elavacted strTeam tenperatures have besn recorded in Weat Fork Silver and Silwvar
Greeks, Wacer rtemperature s ldencified as & llalcing factor within this
waterahed and {s responsible for both Silver Creek and West Fark Silver Creska
paing fmeludsd on che EPA 303{d) lisz, ZElevated temperatures are occurtring as
a result of reduced ciparisn vegetaticon from grazing, changes in strean channel
morphology, heating wichin Thompson Reservolr, and hesting within marsh areas.

Riparian vagecotion hos changed along perennial scyeams wichin the watershed,
Historically, =middle slavacion and upper slevation reaches of Guysr, West Fark
gilver, and Korth Fork Silver Creeks had riparfan wegetation with higher lavels
gf aspan, willow and sedge, with less lodgepole pine presenc. This would have
pocurred fn the imsediata prowimicy of besver dams, Coering of trees In the
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flocd plain shows that lodgepola pine Eress havwe incoeased sigoificancly In the
lasz 100 years, Thld has ccourred from lower water tables Chat cesulted when
beaver dams downcut and from leas of riparlsn vegetation during hesvy geaszing
in the 1870's ce 1930's. Lodgepole pine has becope the dominant planc
comnnity within the flood plain. Eveneually, dead lodpgepole cress pine fell
fmee the [lood plain and across the strean channel and has prevenced access to
the scrasmsida ripacian aceas by liveacack. Shading from lodgspels plte and
downout chammels provided che envicomment fer mountain alder Eo become dasfmast
Lomediately adjacent co the stresm channel. This change In water cable and
ghift in wegetatfon has ctesulted in che pressnt high levels of shading te the
sEfean channel, Less direct axposure to solar redlation nod Gecurs becauss
watar 1e shoded and thers are no longer lafge open areas of water chat are
exposed behind besver dams. Thus, present scresm Cempecatures may be lowar
within Guyer, Uest Fork Silwver, and Morth Fork Silwer Cresks, than existed
historically.

Tapparaturce monltoring above and below che S5{lver Cresk Marsh and balsw the
privace nasdew ares and Ferest Service exclosure en West Fork Silver Creek show
large temperature increases within d“"ﬁ afeas. Stresm temperatures belaw the
Silver Cresk HI.ES]J are as high as 27°G, The Sca of Oregon has seac cthe
standard of 17.87C far srreass without Bull Trout (207 € is recosmendsd for chis
datecshed, pg 203. The largest increass In the stream Eenpsracure oceurs
within the Silver Cresk Harsh and in the neadow belew the sarsh, & portlon of
this meadow is within an exclosure on Natlenal Forest System Land and a parcisn
is in private owoecship, Water Eeoperaturs Ipcresses within the marsh is
primarily from direct solar radiation to exposed water withim the macsh.
Conditions within the privace meadow are unkmown. Elevated water CANpATACUTEE
wicthin the Forest Service ewclosure are from laek of riparian vegecation
adjacent to ctha stream chammel. This cocurred as a result of haavy histeriec
grazing along this reach.

Fresently, sarly season grazing oceurring in these pastures provides cha
optimes prazing scenaric for riparian wepetaclssn. GCrazing 18 net presently
contribucing te large lncredsas |n stream temporaturo.

1) Stream Tesperaturs In Incermictsnt Streams

In the Beony and Squaw Creek drainages, Fasgen C and E Type streans (meadow
arsag] are downoub In the sajority of ceses, This dewn cutting scst likely
ariginated from avergrazing that occutred in tha lace 1B00's and sarly 1%0d°s,
These wTeachas have incermittenc flew and bave little influeoce on stream
temperature, since moat of the flow occurs from snowmalc pariod.

J) Effects of Thompson REesarvoir on Stream Temperatucs

Water axicing Lrom Thompaon Resarvelr has been recorded at Eﬂ'.EnG for the seven
day maximm awverage. The highesc Eg:nrd-d BtTeam Cempatatures sntering che
tegetvolr from Guyer OCreek was 17 C. Fram this information, 1t can be
concluded that the reservoir iz respessible for yater Cempsratute Increazea
that emxceed tha State of Oregon standards of 17.8°C (20 C is redommonded for
this watershed, pg 29). Therafors, water in Silver Creek below the Bessrvolic
iz affected by warer scovage and ragulation In the reservolr. Tamperaturas
have been recorded at 27 C below the reservoir for the 7 day saximmm. This is
well shove the 17.8"C required by Scate standards (20°C [a pedommendsd for this
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watearshed, pg 20). The stream channel helow the cezsrvolr has & wldch to dapch
racla af 17, whieh L& very close to the recommended width to depth raclo of 16
for Rosgen Type © channals, Howewer, this high of a width to depth ratic does
allow increase in stream tempetatures fron solar cadiaclon.

Hiscarically, flew in lower Silver Creaek would have ceased and resulted in a
wary low wetted width in the summer and fall momths. Guyet Cresk would have
provided the only pecermial flow duting this peried. WMacer temparacturs would
have Increassd from a lack of shading. Hewever, pools would have been deapar
frem less sedimenc, Sediment build op pecors from a loss of Flushing flows
balow regulated dans (Belser et.al,, 1985). Thia Is u.'pplrm:].:n' the case In
lower Silver Creek where subscrats flos sedisent has been seasured ac 3EN,

4) Summary of Stream Temperature

Water comperacures in West Fark Sllver and Silwer (reek are graacer chan Stace
of Oregon Standarda, Perclons of these streams occcasionally reach teoperaturss
in the lethal range for salmonlds.

Salar rTadiation co the shallow water of Thospsen Reservolr iz resulcing in
elevated strean temperatures (ot the reservolr cutlet), that are above State of
Oregen DEQ atandards. Beaver dams have downcut in reaches of Guysr, West Fark
Sifver and ¥orth Fork Silver Creek that have resulted in defined channals and
increased shading. Even with sxcellent shading conditions, stresm Ceoperaturss
often sxcesd the Stace of Oregon requirement of &4 C. Lower water tables have
decreased bass FElow and gonsequencly may have pegatively affected sttess
cemperature in these streams. Filling in of pools with sedimenc has decreased
daap pools for temperature refupls during both sussar and winter momths.

J. Hacroinvercebhratas

Aquatic pacreinvertebrates are an ioportant compoment of Aquatic aCOsysCOmS.
Thay process vagetative material that enter streams and are an important food
source for fish, Species of nacrolpvertebrates vary greatly depending on the
water qualiey within the stream, Hascrodovertebrates were used by the Fremant
Haclanal Foeresc to oooitor West Fork Sflver Geresek In 1989, 1990 and 1994&.
buring this period, aquatic mecroinvercebrate samples along with physical
habitat informacion aml wacer qualicy cest results wers sent To ths Hational
Aquatic Ecosystem Monitoring Center, in Preve Ursh, A Blotic index of each slts
was obtained by the lasboratory that {5 wused to rate and provide gemeral
information regarding the incegrity and health of scream systems. Through this
analysis tha following rablngs were abrtalned,

HACROIHMVERTERRATE THFRORHATION
Vesar Fork Silver Creck

19849 1980 1904
Locaktion Eating Eacing Rating
West Fork Sllver Cresk 35 BE R TS 65
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Further detalls of these racinga are locluded i{n the Cusrent Condliclons sectlon
of this documant. The water quallty trand, as it relates Eo maccolnvercebrates,
iz an owerall decline in habicat conditions, Tha crend shows thac the habitac
condiclans have gone from excellent {BCI 94} to poor (BEI 65). In 1994, chece
were indicaclons of gedipentation and organic enrichment. This supports
sadiment information cbtainsd frem core samplos of stream substrats (n poatemeial
Epawning aTeas.

Epecies and Habicatr

A, Terrescrial
L. Threatened, Endangered, ard Sensitive Speciss
a} Horthern Bald Eagle

Tiober harvest, plant successlon and fire suppression have reduced the
abundance, distribution and quality of suitable ssgle nesting/roosting habltac
from that pressnc on the landscape prior to 1945, Owerstory and pacclal
tenoval and regenecation Elober bharvest tresaceents ln Lace 0ld Seral - (LOS)
pondaross pine stamls have rescved preferred mest/roost traes and cemporarily
eliminated some once suitable mest/roost stands., Plant succession and fire
suppression have resulted in an increase In stand densitles which is beginning
te  eontrlbute to mortality of lartge overstory crees (preferted [or
nestsSropscs] from drought, and endssie insect and diseass. Higher stand
demalicies nmay also suppress the growth rate of troees and [.ha'“by rhe
developmernc of large trea characceristics preferred for npesting/roosting.
Plant succession also is causing a changs in plant species compositien In oany
scands from a true ploe o a mixed conifer condition., Miwxed copifer stands
are less sultable for m:tipyzanlzln‘.

Epidenile Ineecc and didesss outbreaks or catastrophic wildfire ecould
potentially alter the present comditfeon aod apoumt, or totally eliminate
suicable nesting/roosting habitar at any cipa, The potancisl fer sccurrence
of thase events has [ncreassd [n the past 50 years with the increass 1n foresc
underscory dennities, dead and down fuels, managed stands and recent droughc
conditiona, The recenc (1906} Aldar Ridge fife foeed & seficus threat to
#agle habltat along Silver Greek. Although some suitable and futures potentlal
habitar was lesc, the potencial fer s greater loss of the most preferred
habitat certainly existed.

An increase in snowechlile use apd eommerelal logging acciwicies on che Fareas
road system, and Tecreatliomal use around Thowmpson Heservoir are the primary
reasans for increased disturbance to eagles since 1945, Increased homan
activicies around che reservolr alss may be limlting hunting oppertunicies
through disturbance of migrant and mesting waterfowl prey species,

Hesting/rooscing habitat on Forest lands should be maintained in a condition
slmiiar to what currently exises In the short Eerm, and pocentially Increana
inm abupdance and guallcy ewver tha long teym [f trestments are loplemented co
reduce stand densities and fusl loads, sccelerate developosnt of large trea
characterlscles prefarred for eagle neat/roost tress, and limlc disturbances
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from human astivicles during the neascing/rosscing petiods. & Eairly
aggressive underbucning pregrsa [olclated Ln cecent yaars within the Silver
Craek subshed (s an lsportant step toward the future security and developasnt
of nesting/roosting habitac, TFotential nest/ropat habloac quality on privaca
forest landa undoubcedly will decline &s the LOS pondercsa ploe stands are
converced o younge: age classss through timber harvest and large cverstory
plne mertalicty sccurs in svarsTocked atapds,

b} American Peregrine Faleon

Evan-aged Cimbar harwvest Ereatments In the vicinfey of Silver Creek canyom
have gradually increassd foraging habltar sultablllcy for falcons aines L9043,
Mers opsn habitar copditions for huncing pray spacies pow exists. Howewer,
habitat for prey species and hunting will gradually diminish a8 eatly ssral
forest stands matute. Large openm huncing aress on Foresc lands will pot oceur
im the fucure under a predicted strategy of uneven-aged [oresc @ansgement,
This Loss of prey and hunting habitar will veduce the avallabilicy and
sulcabilicy of habitat for peoregrine occoupancy.

Plant successlon from an open, parklike, single story LOS pondercsa ploe
forest cover to a multi-storied pine or mized conifer foresc has veduced tha
sultability of hunting habicat for peregrines. Dense undecstory vegetatlon
interferes wicth flight and provides more escape cover for prey. Fire
suppression (s primarily respensible for sueecsssion co denser forest stonds.
Prescribed undesburning may help maintain more open understary sondlclons far
hunting.

Insec: and dlgense outbresks or catastrophic wildfire pecentially esuld alrter
the present condition and ameupntc af habitac for.prey species and huntinog, at
any time, The potential for the cccurrence of these events has Increased in
cha last 50 years., The recene (1996} Alder BRidpgs fire ersated what should
develop foto some highly sultabls hunting ares for peregrice falcon, The
increass [n recraacional wse around Thompson Beservolr could affect algrant
and nesting waterfowl prey avallabillicy for pergpries.

£} Jage Crouss

Current and historie ungulate grazing (both livestock and deer) have probably
alcared che planc composlelon, struectsure and cover In the lek area to the
decriment of grouse Eeproduccion and survival. Orazing bas reduced nesting
and escape caver, Forbs, an important spring/summer forage for adults amd
young, ales have baan reduced in cover,

1, Keystone Species
a) Blg Gams

Seanchal blg gams Tanges and migration corridors on private and Cadaral lands
have been extensively alcersd since 1943 by che cwwlative effects of
copmerelal timbsr Tharvest, livestock grazing, plant successlen, fire
enclusion, wildfire, and Eransportacieon seorriders for public and Lndustrial
ascegx. The recent drought, and fnsect and diseass cuthreaks in forest stands
ara making additiomal oodificaciens te all seasonal ranges and oigration
corridors on all ownerships.
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The amount and disccibutlon of effective cover has Increassd. and convecsely,
tocal area af foraging kabicar has declined since 1950. The coambimpacion of
plant succession and fira suppression have hbeen the primacy factors
responsible for the changes in cover and forage habicet conditions described
sarllsr unider the reference and current condiclons far big g=me, The Fecent
drought, and insect and diseass sutbgeaks are reducing the effectivensss af
sl able cover condltlens & mortality occurs and msore scands are treated by
prescribed undarburning and mechanical harvest to reduce stand denslcy.
Despite the decline in Eognge base, the suicabllicy eof fovage areas now may
actually be somewhat becter than what was presenc prior ta 194%, This is
axplained by the Inpcreass in ereated openings and edge habitat adjacenc to
denser foresst cowvar as a result of cisber harvest treatments, plant succession
and [lre suppression (Table 3H-T3)., Mosc recently, che Alder Ridgs Flre of
L1596 will balp co improve forage comdicions [or deer and alk for at Least the
paRE 30 to G vears.

Even though the total forage area [s smaller than prior to 18&5, larger daar
mumbars since 1950, and more recently am inersasing #lk populacien, Indicates
that an adeguates Eorage base sClll exists to support the current populations.
Tharafors, more subctle charsctariscica of the Forage resource not apparent at
the landscape analysis scals; such as apn ineraass In f_ﬁr.q,q. avallabilicy,
gualiey., andfor gquantlcy may hawe ococurred as o Tesult of cimher harvesc
traatmencts, wildfires, and reduced livestock grazing to compensate for the
Ipss of cotal forage area. Hegative aspects of tiwber harvesc creatmants
evident In the watershed inelude compaction and slash accusulations which
redusa plane grewch apd produccivicy, ard sores open canoples which teduces
Eorage qualicy. The cellectlve subtle effects of timber harvest treatmencs on
forags rvescupces ars at best conflievimg., buc ar cha landscape level (@
appeacs that treatments have had some posicive effects onm forages for deer and
wlk,

Fire suppression has had both positive and negative implications for cover/
forage resources for dasr and slk. Inlrially, supptessien probably halped
both mountain mahogany and bicterbrush to become more widaly aestablished In
greater abundance than sould have sccurred under natural wildfire regioes.

Howewvar, more recently fire suppression has contributed to che declina in tha
avallability, abundance snd qualicty of forage specles. parcicularly as shrub
preducclveicy amd peproduccion declines wich plent sucecazsion. This desilpe
iz avidant in pondercsa pine stands whers tha incresse in litter from needle
cast and larger woody debris, and the Increase in stand density ls suppressing
harbaceous and sheeh forage prodectionm, In the absence of discurbapes events,
-:l'pl.r.il.ll:r in forestod stands, shrubs liks mouncain oahogany, avergrean
ceanothus, serviceberry and bictarbrush are becoming more decadent and less
produsclve with age, and pesdling escablishoent hés besn poer. Fallure of
seadling ascabllshnenc can be attributed to shads intolecance of aseedlings,
cogpetition for water and other soll rutrients by tress, allslopathlc response
e Licter, aod over wtllizacien of seedlings by a varlety of wildiifa
speciea, The absance of fire also has resulced im an inorease in the density
and distribution of junlper which alse has reduced che avallabillcy ard
ahundanca of Ffarage, bot has increased tha amount af cover at lower
elevations. Comtinued protectlon from Fire could eventually result Ln the
loss of some shrub scands,
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Ohgulate prazing sincs 1880 has alcered specsles composicion and reduced tha
abupdanee, distribution and diversity of pative deciduous and hechacecus
forage species, especially ferbe and sapen Presant livestoek and big gasma
uss  eopcinde tTo suppress rcecovery of the forags base to iEs potential
produccivity, Inicially, livestock grazing may have Incressed upland shroud
densities on seasonal gama Tanges, Buc, contlnued ovargrazing by Llivesteck
and Later Eaa many daar eaused a reduwetlon in shrub productivicy, wvigor and
seadling establishment which has contributed to the decadence and degraded
condition of chese pew eld plant communicies, Recent eursory chbasrvatiens of
wpland ashrub seadling escablishment, produccivicy, and wigor indicaces thatc
chara ara at lasst isclated incidents whera grazing by livestock and deer at
curtent stocking levels are actually helping to maintaln shrub condiclon amnd
e cablLekment .

Leds of riparian declduous wegatation, primerily willows and aspen, and
lowerad water tables in plparian ateas a8 8o tesult of ever grazing bas alcered
the abundanes and distribution of Eawning/calving and reacing cover and forage
n these areas. HRecovery af riparian vegeestfen [s gradually ceccurring arvound
manY stream &nd spring areas wunder present livestock management.  Heavy
Livestock graring also remdved vegetation competing with tree seedlings which
zllowed denser tegensraclon and juniper te escablich and reduced forage
avallabilizy in the understory. Livestock have removed herbaceous cover amd
reduced the Fine fusls that carey fies chrough rangalaonds whieh (sproves
forage qualley and productivity for big game, Livestock grazing will comtioue
te influspee the availabiliey, sbundance and compositlen of forags and covar
for deer and elk, especlsally in mesdow-plparien areas, on winter range and oo
privace land,

fccess for tishar harvest has reduced tha security of habitac for deer and
alk, Hoad prisms have reduced Che amount of avallable habitat and wehicle
traffic on roads has displaced big gama from habitac near open roads and in
affaer furchar reduced the smount of svailabls habitar adjasanc oo roads .
Foads have also increased the valnerabllicy of big game to hunter harvest. An
increase in commercisl timber opearacions and recreoational uses on Forest lands
an all seasonal ranges, has contributed to the decline in habicst securicy.
In the absenca of a transportation maonagement plan, the crend will be coward
tha loss of more habitat and sscurley, and greatsr vulparabilicy ef deer and
elk to harvest. 1f road closures and chliterations are implemented; hableaz
avallabilicy and sacurity will increase.

Gradual growth of che marly and mid-seral stands on all forested lands, future
forest managoment with an eophaszia on uneven-aged farest cover to restoce and
consetve late/old garal forasts on federal lands, and contlnued Flre axclusian
af &ll lapds will most likely result in at lesst a shart term crend toward
reduced levels of forage and sors cover habloac for deer and elk. FPrescribed
undetburning and mechanical thinndng should help maintain forage produstion,
snd compensAcé to some extent Efor the loss of forage frow the succession of
forest covar, Hanagenent of pondercsa ploe [orest for a more open, packlike
structurs could owver the leng term actually result in a trend toward an
inorease in Foroge rescurces, It is concelvable that with che Lpereasing risk
of ecatastrophic wildfire from everstocksd scandas and the bulldup of Fuel loads
from recent tres mortality caused by insect and dissass cuchreaks, futuce
abundance of forage habltat may be sore connensurats wich hiscople lavels,
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Eescent project wildfirea, Alder Ridge inm 1998, ara indicativa of the wildfire
chrear co upaCable cover condiclons that presently exist on the landscapa
Dear and elk nunbers undoubcadly will mleeet the tferd [n fotage resources
w@ith a alight lag io cespomse. Recreaclopal huscing and viewing eppectunities
and ctha dollard thess recteatlonists contribucte bto local ecoromies will
flucceace wich the change In desr and elk nunmbers.

The alk populabion undoubtedly wlll continus o Increase unless cegulated by
elther sex huncing. Hore elk could potapcially reduse tha carrylmg capacity
of ehe hahiecar Ffor dasr and precipitate o decline In desr mumbers, IF alk
nupbers are limlced to the threshold whera cthis affecc on desr eccura, then
dear tumbers should remain relatively stabla., The deer population tham will
Muctuace primacily In response to mortality from severs weather conditlons,
followed by high fawn recruitmenc durfng faverable condiclions if che ctend in
forage respurces Temains static or ioproves. Algo, more elk, which ara
primarily grazera, will increass rhe cospetition fer [forage resources wich
Hyvestock. Heavier elk grazing In riparisan areas could eventually cospound
damage to streasbanks through traspling and removal of vegetatlon. An
increase in soll ercsion and sEream sediment eould ultimarely resulc fres
higher elk mmmbers. Any signlficanc increase In elk and deer muobers could
potentially alcer plant succession and suppress planc productivicy,

B} Baavar

Livasteck grazing, flre suppression, and planc succession have concelbuted to
a declina in beaver habitat and ounbers that probably began arcund the
beginning of the century. Fire suppression and plant sucoession have reduced
the avallablilicy amd abundance of scme Important deeldusus [orage specles,
Shade intolerant and fire asspolated speciss such as aspen, willow, and alder
have undoubtedly declined In depsity and distribution as decadent stands are
raplaced by dsnser stands of shades tolerant condiferous speciss. Livestock
grazlng bas reduced che svailsbilicy snd abundance of summer herbaceous and
wintar decidusus forage specles., and alversd chanpel econdicions and flow
tegimes to the extent that habitat needs for water may mo longer be met in
pome sCream systens, Down-euc and wider channel conditlons alse have reduced
the site potencial along some streams to suppert declduwous forage species and
have increased the probability of dam blowouts during high flows., Upland
cipbear harvest and poad copstrustlon have contributed to altered mumoff and
screanm flow reglmas to the detriment of preferred baaver habitac condicions.

foope indicators of habitat recovery. especially riparian wegetation, are
avident aleng lsclaced pockets of stream resches; bur che furture crend in
beaver pumhars and habitat availability and suitability is predicted to remain
trelatively static, especially along intermittent stream syatems, Degraded
channel conditlons sees te ba tha primary factor Influspcing besvar recavery,
s fire suppression cootinues, plant suecession advances, Eorest stand
managenent along riparian areas tends toward more umeven-aged systems over
lenger rotaclons, and livestock eopcinue to compete with beaver fer [epactenc
forages and alcer chammeal conditions by damaging banks, beaver habitac
cotditions and populatione will changes littls.

Irapping harvest and transplant fecords indicate that direct removal of beaver

from the watershed alss has affected populations and wosc prabably
discributien tos, It appears that trapping pressure was heavy from settlepent
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chraugh sonetlze areund 1930 and again from at least 1930 through L%70. The
toapping closure ocder inlklaced in 1988, and scill in effecc, has prabably
protected beaver Ercm being complately removed from the wacarahad.

In cha abssnce of beaver, wetland habicat is wers limited along wich
associaced planc and animal diversicy amd preductivicy, water amd sedimont
storags and cransport are altered, and nutcient cyeling and decompasition
dynanfics change. Also, seedbed developmant for decidusus spacias (coctonwocd,
aldar and willew) declines &8 acreambed =cour From danm breaching ceases whara
beaver are absont from the system. Boaavar ringing of mature coctonwood does
nok occur and grawth of younger age classes from sprouts is losc,

}. Managemant Imdicater (ML} Specles Asscelimtad wicth laca/Dld Farea: Cover and
fead Waod Hahltat

a) Fanaral Discussiaon

Avallable amd sultable LOS Forest and dead wood habitac has decrsased sinca
1345 primarily sa i result of cimbar harvest activicles apd wildfire. Insect
and disease infestatlons, blowdown, fire wood cutting, hazard tres removal,
road construction, and [n eeme [netances fire suppreselon also  have
centributed te che loss of babltat, These disturbance agents havae resmovad
large diameter live Cress, anags and down wood, reduced patch sizes and
conmaetivicy, amd diminished the amount of high gqualicy LOS interior hablcat
and overstory canapy cover., Incresased gaps and fragmentatlon have in tucn
Imeraased the amount of lower gQuality LOS ecotone habitac, Fildfira
frequently increases the amount of dead wood habitat over the burm area, but
the [ollow up salvage creatment genarally removes most of cha large dead wood
from tha araa. .

Trus ponderass pine has exparienced thes greacest reduction in dead wood and
L% foresc habicat. Past management practices of cverstory and partial
removals of pine, as well as firs suppresalon, have peoduced foraat astands
prur;nu.lr dapinacad by open large diameter pine that are now characcerized as
oixed stands with more shade tolerant white fir understories., Alsa, lacgs
areas of pine were remeved by regansracion harvest Craacmants,

Succession of Fforest cover abowve 5,500 feet and onm warm ELlr slces ac lewer
elevacions, toward a nmixed conifer cesmpeslclen, asppears to be providing mors
habicac for pileaced woodpecker, sarcen and ocher assoclated specles as these
foresc stands progress toward the 108 gondition, More mized conifer habicat
and cverstocked stands on some #lces &8 a resulc of plant succession and fire
suppression have reduced the suitabilicy of LOS habicat for other specles such
as goshawk, lawis® and white-headed woodpeckss, and flaosewlated owl which
prefer more open underaceries, Overall abundance and distributlon of thesa
gpacies has most likely declined from histerie levals, Succession of about
208 of the early/mid sersl lodgepols pina to lace seral pine has created
additional habitat fer asscclaced species such as bloack-backed woodpackar, A
recent surge In beecle activity in these stands has increased habirac
suitabilicy.

The loss and frogmentation of avallable desd wood and LOS forest habitat since

1945 has reduced habitst availabilicy and suitability and led co fselation of
Individusls amd single palcs In smaller 105 pacches, anmid large areas of
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[erest hableat whers large oweritepy CE@es afs uncommon or early/mid seral
forest habltar that ®may o longer meet the habicat nesds of LOS assoclated
specles. Isolation and crowding of Individuils and pairs Ioto theso patchas
threatens the stability af some species, S5ick populations in sarginal habfitac
patches cannot paintain themselvas without continuwous reccultment from soures
populations In preferred habitat conditions. Pockets of more prefecred mixed
cendfar habitar chat presently exists for such specles a8 marten, pileaced
vwoodpecker and & fow other cavicy dependent specles pay not equate Eo oany
mote [ndividuals because of the fragssnted nature of the patches. Smaller
populations of cavity excavatord With more restrictod distribucics means less
predation on 4ipnsect populationms, Strong populations of woodpeckers can
actually help suppress epidemic outbreaks of inssccs chat eauss extensive
forest morcallty, Few marcen sesn higher codent populations which dasage of
kill tree seedlings.

Under an assumed forest nanagement scenaric an privace lands similar to
prefant panagsment, LOS ferest and dead wood habicat that has been or Is
elinfnaced and replaced by early/mid seral forest will never again ba a pazc
of the landscape. Forest hableat that matures om private landa in rhe Ffuture
peabably will be bacvested before Lt develops LOS Forest charactariscics, and
will always be marginal sink hablirar for HT and echar spaciss sssoclated with
L05 Forsse and desdwood hablcacs. Porential forest regenecation treatsants on
private lands In tha future could comtinie to credts edge habltat for goshawk

prey species.

Un Forest lands, LOE forest and dead wood habicat shoold graduslly fncreasssa In
abundance, conclgulcy, discribucion and quality over the long term as forestc
management shifcs to longer rotaciem unéeven-aged Creatments and Cree
plantations grow into oatute forests. Smaller openings created by Eutura
ufigven-aged treatoents could create more suitable prey and huncing habicatc for
goshawks and marten. Edge contrast batwssn exiating LOS forest and eacly/mid
seral forest will slowly diminish as trees plapcations mature over Clme ard
Forasc plantatlona are managed more [or forest structural diversity. However,
as trea plantations ETowW into the mid-garal condition clags
habirac,candiclons for goshawk and marcen prey species will decline. Road
closures ard oblitecations will healp raduce habitak fragmentation.
Slntl.'-l.tinn.."uul*.rl;u harvest prescriptions and undesburning will continue to
raduce dasduwsad hablcats, bur sufflclent snags and down woed should be
protected and crested through insect and diseass and wildfire to maincaln
stable populations of oost deadwood asscciated HI and ochear species.

Prescribed undarburns and thinmning as mow propessd should help cestore mece
open parklike stands of LOS pine habicat for associated wildlife species. If
understory thimming of forest stands is not a priority maonagement action. then
exiecing stands of LOS foresc hablcat are ac rlak te potenctial I[nsect and
disease opuchreaks and catastrophic wildfire. Hewavar, tha rtisk te highar,
webtter and cooler tcue mixed conller sites would be lower than the tlsk ko
lowar alavacion crus pina and warm site mixed conifer stands. The risk for
the occurremce of these events has Increased in the lastc 25 yearn. The Alder
Ridge [lre {n 19%6 L& an axasple of an evenc chat resulted Inm a complata loss
of emisting amd near future potential LGS habitat within the burn area, but
created what should shorely provide some high gqualley esrly sseal, edge and
scotons habitat areund tha burn area,
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Habicat sasurlcy has gradually declined since 1943 as disturbances esscciated
with a greatly Encceased coad density and extenslve tiober hatvest activities
ascalacad through at least 1930, Howewar, pradiccad -1 Th|
clesures/obliterations and lowsr lewels of ctlober harvest activities in the
future shauld redusé discurbances o L0S foresc habicac and ssscclaced
specias.

It 48 wnpllkaly thac the vacershed will sver agaln preovida LO5 fapest habltaz
within the range of hlsterls wvarlability. A&Alse, the intermingled ownercship
pacearn will eontinue to conceibuce ©e cthe gaps and [frageencacien of LOS
forastc habicac chat is evident presently, It s highly unlikely that LD5
apan, park-1lks; single story pure pomdercsa pina forest habltat on federal
land will ewer be as abundant aAnd contiguous as Ie was priar co 19435.
Howewer, more acres of LOS mimed copifer ehould be preseant in the fucure,
Overall, che furure abundance and distrcibution of species associnted with LOS
forest habitat will be less chan ccourred hiscorizally,

b, I|:|-II.II:| Wood Habltar Hanagamenc Indicator Spacles
a} Bed-naped sapsucker

Aspen is gradunlly being repliacad by conlfears over tima, primarily as a resulc
af plant sucecassion and fire suppression. The decadent condition of mature
aspen clones, the change I[n [orest sCructures o danser conlifer scands,
emcroactment of conifers inco meadow areas and along riparian areas, and the
bulldup of debris om the forsst floor has resulted In o dectease in the
roganaraction potential fer aapen. Limiced regeneracion has occurred
rnintentionally as a resulc of tisber harvest of mixed aspen/conlfer stands.
anu.n:ly, ctha regeneratiom that does oococur i elther suppresssd ar
eliminated by livesteck and big pams grazing. Whare stream channels have been
dewmn-cut andfor widensd and the water table lowered, the eite potantial faor
aspen may have hesn significantly reducad or pormanently Llostc without a
subscancial ipvescment 4in chammel restorationm, Upland elmber harvastc, road
construction amd livestock overgrazing haws all concributed ©o the degraded
conditions of stresn charmels and che effects cthis has on aspen pressnce and
productivicy,

Az aspen disappears frem the landscapa, preferred hablear for beaver,
rad-napad sapsucker, and cther aspen asscclated species L8 lost, Populations
and distribucion of these spediss may shrink sa wall., Wildlife and habitat
diversity will declins. Te maimncaln red-paped sapsucker nunbecs as [dentifled
in the Forest Plan, manageoent actions must he fmplesented to halt the gradual
loss of aspen from the landscape and Testors 108 prasence ©o aATeds that
historically supported clonas,

B. Aquatic Hablrac

1. Riparlan Vegetation and Stream Channels

The redband trout can be found in a variety of hablcacs depending on its Life
gtage, Adulcs are gensrally found In aress of abundant cover asscclated with
desp pools, large organie material, undercut stream bapks and overhanging

wegetactlon. Juvanilas and “young of the year® are ofcan found in shallow screas
margin habitacs, high cover avess and Intérscitial suhstrate spaces. The redband
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trout s a4 spriog (Harch through Juna) spavner with eges wsually hatching In & ro
T weeks and alévins taking an additional 3 to 7 days to absorb the yolk befora
begomlng free swimmers (Sigler and Siglec 19913, ‘The average ags at flrse
spasming Lle Gyplcally 2 te 3 years., Reband crout wp te 12 inches in langch
require access co spawnilng gravéls of up co 2.5 cm in dismecer witch ].q.ge than 30
percent fine sedimenc. Genarally, water teoperatures in excess of 21°C (J’I]'JF}
are upfaverable and may cause stress te all age classes (SIgler and Siglar
1991y, Teoperatures af about I.j-u-:;, or 38-60°F, arm idsal for optlmum growth of
ralnbew eront (Leitritz and Lewis 1900),

The term *limiting faccors® relacas te those factors that have er ecantinue to
limlet redband trout populatfions. Habirtar peeds of redband Erout wers salected
to assess limiting faccors wicthin the Silver Creek Watershed hecause it Is
belleved addressing cthese factors will provide healthy, stable aquatic
ecosyscaps that oeet ths needs of all wquatic dependent species in  Che
watershad

2, Blocle Factors
a) Barriars to Hovement - Agricultural Diversions

Tha Thospaoen Regezvolr dap Le located on Silver Creek abova the confluence with
Vest Fork Silver Croak and balew the confluence with Guyar | Cresk.
Histotically, these streams weres coonected and flsh movement was possible,
Currently, chs Thespsen Dam I a barrder to fish movemenc that weuld eccur
upstrean from S{lvar Creek to Cuysr Creek. It is alss a barriesr to downstraam
movement, but fish occasionally flush chrough the splllway and chen have access
to tha dewvnatteam tesches of Sllwver Cresk. This consequently provides aceass
to VWest Fork GSilver Creek. Thorefora, it L. possibles f[or [lsh stocked in
Thospaan Desetvols Eo Intrtogress with fish both upstreas and downstreas,

b} Spawning and Inmcubation Habitak
L. General Information

Spasming habdtar is considered co ba very limiced along these stceans; MHigh
sediment levels provide habdtat conditions that are net conducive to embryo
aurvival, and rhat result In embryn mortality rangimg up to 100% im Herch Fork
Silver Croak. Tha sverage mortallty sctoss the watershed {5 estimated at H5a.

hecording to Behmke, (1%%l]),. spavning success oay be severely limited £m low
gradianc watersheds whare reproduction L8 typleally rescricted by high
sedipent loads that blanket redds wich silt during spring rumoEf. Accaleratad
erosion can favor populatioms of fall-spawning, mon-natiwe brook trout over
native weatern Crouc, Thisa i& che case In the SLlver Gresk Hatershed, whare
coring of pocential redd habltar areas showed high amounts of fimes, Brook
trout have been chsarved to out-mumber redband trout. The level of scress on
niacive redband crout from che scocked brook trout is unknewn.

if. Fine Sediment
The £41ling of intersticial spaces with fines reduces oxygen £low to the redd,

wivleh reduces sgg Ifncubacion success and alevin survival (Yeung 159839, Fines
can alss acc as & physical barrier to fry esergence (Weaver and Whice 1985].
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Salmonids are dependenc upon aquacle invertebrates Eor feod, Fine sediment
covers food producing areas in rubble and gravel areas, raduclng aquatlc
insect habicat and in turn reducing the qualicy and guantity of food availabla
to salmonids. Fins sediment I well above the recommended I5% threshold in
mast of che ‘p-ﬂl‘.‘Eﬂnl.ll gcraams within rhe warershed. The Current Conditlons
emerlon ef this decumsnt fdencifles chat aubsceata frem I8 co 608 within
perennial screans. The mean values and enbryo surviwval are shown below:

Hean

Fineg In EmbiTyo

Substrace Surviwval

L ] L ]

Wast Fork Silver Creesk 34 34
Guyer GCresk [ ir
Silvar Creak 8 30
Horth Fork Silver Creek &0 0

114, Gravel Quantity and Cualley

Tha guantity of gravel in stream substrates {s not a limicing fsster ea redband
ceout. Sampling eof acream substrace, within potencfal redd areas, showad chatc
gravel ranges from 278 to 86%. The smallest volume of gravel was found in
Hacth Ferk Silver Creak where an averags of 40k gravel was peasurad. Howevar,
cha high parcenc of fines in the stream substraces is a limiting facoor.

The results of the sedimént sampling showed chat spawning gravel gqualicy Ls
bactar [n the headwaters and lower reaches of che Mest Fork Silwer Creek, with
the lowest level of fines occurcing within beleow the S[lver Cresk Marah and
balaw the headwatars, This has occurred because there are less impacts in the
headwaters from logging and reading, Also, beaver porsds in tha Sllver Creak
marsh ars succassfully crapping fioe sediments within the marsh and preventing
them from being tramsported downstrean. Heonant heaver dams aTe pragentc
throughout the reaches of Wasr Fork Sllver, Guysr, Horth Fork Silver anpd lewer
Sllvar Craaks. Thaoa dams have dosmeuwt and area no longer effective at
providing the sediment trapping characteristics that oscur within the SLlver
Cresk Harsh.

iv, Redd Davatering

Spring spawning treuvc will use incermittent streans for reprioductlon (Benks
1992}, The uvss of Intermitfent sEfeans by fedband trouc has been documenced
within the Klamath River watershad on Bly Hanger Ofsccict (Bob Nishels,
persennal comeunication). Since redband trout afe spring spawners, the success
of this spawning strategy 18 Largely dependant upon sufficient water In
eributaries to allew young to move co the mainstom,

Redband trout spawn in gravelly substractes when water temperatures reach 50°F
or more in the spring of the year. Uhils guanticative data is not avallable
voncerning spavning cines of radband crouc fo the Silver Greek Watershed, water
cemparatures resch 50 F from mid Mey to the first of June depending upon Elow
conditions and ambient aler temperatura. Eggs usually hateh in & o 7 weeks
with swim up sccurring in an additlonal & co 7 days (Sigler and Sigler 1987).
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The effaccs of tipber harvest, roads, and compacced soil advances che pericd of
spring tuncff te sarllat In the year, In ths Thomas Creesk Watershed Analysis,
ascioates were made cthat flows advanced as mech as ope mench sarlisr From cha
effeccs of roading, compaction, and cinber harvest. The subsheds of Benmy,
Squaw, Lowar Silver, and Thoopson Haserveir would be oost susceptible to a
change Inm the hydrologic eyels dus Eo roads and compacced sails, The subshads
of Wesc Ferk Silver, Guyer, and Indian Creeks are less susceptibla because of
the high storage capacicy of the pumice zo0il In thess suhakeds,

The Eiming of intermittent runsfE groetally occura prier te July. Aoy ahife in
the hydrologic cycle that advances flows to earlier in the year would decreass
the paried avallable Eor spawning in the Intermittent streams, Host af the
[ish thac could spawn In Incarnfttent otroass would eriglnate from Thompson
Besaryely, The change in the hydrelegic cycle would bave litcls biolegloal
effact on spawming fish, because the fish [n Thoopson Eeservolr are stocked,
fall spavming rainbow trout. Thus, because intarmittent screams are naturally
dey in the fall, they sould not be available For spawning, with or withaut =
shift in cha bydealogle eyela,

A ceduction L mean [lows In sarly summer have an affest on eabrye survival due
to devatering of redds before alavips are able to migrate downstream to
Thospson Rassrvelr. Hewsver, this s generally of small cohmaguence, hecause
most of the trout in Thoopson Reservoir are stocked, fall spawning Tainbow
crout aml would nof have dccess Bo intermiccenc chanmels during this period.

¢) Rearlng Habitat

i. Geperal Informacion

Thare ara fesw side channels along perennial scressms In the wacershed. The
majority of water i3 confined te the thalwag porticn of the stream and ca
shallew pools during low flow perlods. Bacausse there are [ew slde channels,
rearing habicat |8 coneldered oo be limited, The Hydrology seccien of chis
daciment projected that base flows have decrsased as a result of toading,
decreased mmbar of basvar dass and subsequent loss of stored water, and
increased density of lodgepole pine adjacant te the streas channel.

Thiz lozs of bass flow negacively effects pool rearing habitat, With redused
amounts of water in late summer and winter, residual pocl depth is further
reduced which concentrates f£ish. Undar chese crovded condiclons levels of
intar= and incra- specific competition can increase further magnifying magative

impacta.
il. Fools

Pools are important sumeer and winter habicats for bech juvenils amd adulc
trout (Decker antd Erman, L1992). Generally, the nunber and frequency of pools
in a stream are & good indicator of the overall qualicy of che habicac te
BUpporE trout populations. The frequency and depth of pools is dependent upon
the pgeomsrphlc chatacter of thé stceambed, flow amd balance of the sediment
supply In che watarshed, Tha Reagen Type A& amd B channels (small high te
moderate gradient streams} have more roughness eleoencs, and thus, Dumerous
small poals. Lewsr gradient streams (C and E channels) typleally have favar
pools par mils buc tha pools are larger and deapar.
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The Level IIL Stream Surveys show that less peols are presenc Lm che upper
raachas af Weat Fork Silvear and Guyer Creek than occurced in the reference
condicions. This does not appear to be coonected to large waod Lm the charmel,
becsuse stream surveys shov high gquantities of large wood do exisc,

The residual poel depcth is identified Lo the Curcent Condicions section of this
document. Average residual pool depths apd estissted depchs of pools that
onccurred undar raference condliclens ace shown below.

Existing Reference
Besidual Pool Rasidual Posl
Dapth Depth
Ft FE
wast Fark 5ilwer 1.1 1.8
- Guyer Creek a.7 1.9
Lower Silwver 1.1 5.1

This table shows that exlscing reslidual peol depths ace genetally less than
hallf of estimated reference pool dopthe, According to Bahoka (1993), adulc
trout generally live at depths of 0.3 m {12 inches) or greater in areas where
glow waters for resting and procectiva. cover arae provided by boulders, logs,
overhanging vegetation,: or uhdercut banks. The exiscing Lack of pool depth Ls
A limlting Eacter for adult fiah In the waterahed, FPool depths are
-Enl'l:lii“ﬂ:l,’.l.r balow reference values and are at -the low end of the depths that
are used by adult trout. Lew pool depths are also susceptible to freezing and
may be cesponsible for crour mercalliey In the streass.

Pool habitat has besn lost by filling of pools with sediment. Several factors
have resulted in the condictiona that allowed this to oceur. One of che major
factors occurred when |beaver wers ctrapped and abandomed ‘heaver dams
detariorated. Thess riparisan areas wares then grazed and ACrazn channels bacess
downcut and pors confined with less floed plain. Also, large quantities of
sediment are produced from erasion caused by roads and legping Impaces and Erom
loss of large wood, These Impacts are generally starcing in epheperal and
Iocermltzent steeams wich sediment balng gquickly transported dowvnstream to
perannial Teaches. The limiting Ffactors mentionsd above ocour within cha
Eilver Creek watershed aml are magatively affecting blomass of redband trouc in
Wesk Fork Silver, Guysr, ¥orth Fork Silver, ampd 5llver Creek,

d) Adult habdtat

Heaguramanc of pools in the stresms show shallow pool dapchs that are marginal
for mdult resident ereut. Im Cuyer Craak, posl depths are lower than 0.3 m,
whiech im lewar chan tha depth needed by adult resfident crout,

e} eerwintering

Bacause most pools ace shallew {n perennlal streams, they are susceptible ta
freezing. This condicien along with minimal flow redweces overwinterling
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habitac, Durlng winter mwonths redocad pool depth can further scress Eish
because of colder water temparacuress and {noreassd screashed distuchance From
ice seaur and gouging.

£) Lazge Woody Debris (LWB)

Large wood in perennial streans functions to produce aguatic hablrat by
previding hiding cover, substrate for the producclen af afuatic Iinseccs,
formation ef peol habitae, trapping of fine and coarse sedimenc, &od creation
of hydraulie refugs (Sedell, sc.al., 1989, Largs wood in ophemsral and
Intecmittent chanoels slows erosion and fosters deposicion of organic and
triorganic materials. Deposlted materisl then becomes a source of foed for
mactoinvercebrates bech on slte and to downstresm areas, Ofs of che Eraatast
faecors affecting stability ard productivicy of ephemsral and Intsrmittent
stroams {8 che amsunt of lace seral forests alesg thelr macgins (Sedall wc.al.,
1588} .

The larges woaod in the perennial streans have positive effects of creating
Incteased channel complexity, pool frm:pun-;:-, ool depth, quality of ecover, and
in cha screams ability co store and process organle satter. In tha Silver
Creek watershad, sctreams have high levels of sedinenc amd the posltive
accributan from LED ace cedused by tche prosasca of high amounts of fine
sediment {<&f.4 mm ) in the syscem,

The amount of large wood within mosc of che Intermittent and ephemecral streams
iz halew Ehat which would be expected updar reference conditions. The
cansequancea of this lowsar wvalus [s that sediment that would npormally be
ttapped in the ephemeral or intermittent atream I8 gquickly routed to tha
parennlal streams below, .

E) Destabiliracion of Bank Feaoures

Hatural aurface eroslen sand ercslon of streamhanks occours aver & prolonged
perlod but, wnder natural condicions, are usually In balance with the bank
rebullding process. Land pansgenent activities {i.e. livestock grazing, timber
harvest, and road constructlon) cam altse chin equllibeium resulting in
significant Incresses In bank eresion and channal imstabilicy (Flaces, 19913,
Bark instability reduzes rearing habitat Ffor wyounger fish by slislcating
undercut banks thac provide cover, Adult habitac is further affected becausas
ufiderdut banks are lost that would provide pockets of cooler water durlng the
heac of the day for flsh te cccupy. This is especlally important Im screass
like thosa in Wast Fork Silver amd lower Silver Creeks that have prolonged
periods of high water temperatures.

Bark areslen lewals da poC &ppeaaf to be excesslve along most portions of
perennial streans in the watershed, Westc Fork Gilver Creek doas have highes
bark Inscablility balow cthe Silver Creek Marsh, howewer, ocoular estimates pucs
this below cthe Forest Flan recommended chreahald af 204 bank inatablliey,

Excessive harbivory by livestock and othesr ungulases aleng with the loss of
beaver dans from trapping have resulted Iin the lowering of the water table
along stfeam channels. This has tesulted in alteced stream side riparian
wvegetation compuplcias in the watershad (ses Current and Reference Conditions
for more dinformation). Flant comunicies have shifted from willow/sedge
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compunitles o lodgepole pine/douglas splrasa with mouncaln alder assocfacion
immediataly adjsesant to cha stream chammel, Llodgepole ploe is much more
prevalent En the flood plain and riparian aress cthan rafarence conditfons.
Fallan crass create a "jack steawed? conditfon that presently oakes access ta
the arsas by livestock nearly impesslble, Backs are stable Lo these reaches
ardl minimal bank ertosion [a ewident.

k) Shade

Streanside wegetation provides shada te the stream chanoel and cherafors s a
slgnificant factor in the cegulation of water temparacures (FlatTs, 1991}, The
abilicy ef wegstation te provide the necessary shade to a strean {5 dependent
uwpon the general morphalogy of the chapmel, charmel oclentatlon to the sun, and
the condition and type of streamside wogetatcion., For exaople, tha agoune of
gshading a screas pecelves f3 ofcan greater in marrow steep sided canyons or
those streans which flow east or west as comspared o those In wider
eneanstralned channels or which flew north or south. Larger streams pequiras
bkighar adjacent streamgide wegetation co ebpals adeguate shading levels.
Flacts (1301} found tress provided pearly all of the stream shading on large
straams (6th &nd ?'ch order} and shruba and Ecess on small to mediun sized
streams. The condition and evpe of vegetationm also affects ll'l..l.dl.n.; lavals.
Bach canopy denslty and elosurea apre Important [actors Affecting stream shade
[Adams and Sulliwvan, 19%). On forested screams, the sffective buffer widch
variss based upon ecotype bur mose shade is provided by vegetation within
33=-100 feat of che channel (D5DA Focest Service ec.al., 19935,

Deular astlancss shews chat stream shads la gensrally kipgh (=808} througheue
perennial reachas of the S5ilver COreek Watershed, This is because streams are
lined with mountain alder and ledgepole pine. -Exceptions occut [n the Silwer
Coeak Marsh and In the meadow area {mmediataly balow the marsh, Tesperatures
werea recordad both above and below the marsh area. The Silver Creek Harsh
heated approximately 4°C through the marsh and 6°C below the marsh. The marsh
is a priscine area and represencs priscime copdicioms for West Fork Silver
Creek. This temperature monitoring shows that the water tesperature inoreass
peeurs wichin thesa aress ard also lmplles chac In historic times, when marsh
conditions were more prevalent, that water temperatures may have been higher
than presently exist.

Strean temperatures have a strong [nflosnoe on redband treut populations within
the watershed. Tenperaturas in sxcess of 70'F are unfaversble and cause SLTegs
to llé agn clazges (Sigler and Sigler, 1987). Tempsratures in exoess of 79.% F
(6.6 6) 41is lethal to rcalnhew trout (Charlon et.al., T.!i'?ﬂ-:lﬁ o9t
temperatures for growth and sureival of ralnbow crout is batwean 58°F and &0 F
(Lelecitz and Lewis 1920}, However, Bepka (1371) reported cacching redband
trout in incarmiccant pools with high water temperatures in eastern Orcegon.
Fadbard trouc that have svolved In closed basin poreleon of santarn Orsgon Bay
have higher temperaturs Colarances Cthan rainbow trout, Stgean  water
cenparatures within thes Silver Creek Watershed exceed 70F (2L.17¢) on all
porennial streoms monitored,
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Additionally, temparatures [n lower SLlver and West Fark Silver have éxcosdad
lechal levels as shown below:

Elevacion Ts.p.
c
Wast Fark Silwver 44&0 .8
G7&D 28.1
Silver Croak G530 0.1

The changs from high musbars of beaver dans and numersus flecded oarsh areas,
ta eenfined stream chamnels that are lined with moumtain alder, has cesated .
condition where pore shade exlsts today chan existed historically. The unknown
factors are how hisctorie raised water tables and deaper pools affected strean
capperatures. However, the temperatura [neteass through the Silver Crask Matrsh
is a scrong indlcacien that areas hiscorieally suisted with higher watar
Cempefatures than are present today, This Ls {important, because redbhand Trout,
through natural selectlon, svelved to live in the higher water cemperacures.
Fosslble introgression between planced rainbow trout and native rodband Craut
may have changad the gesecles of the redbhand trout in ctha Silver Creek
Watershed. The ability to withstamd h:.;h-r watef Cempecatures im cha Cragen

desart basins may have been lose. The oxast sxztenc of genetlc nh:ng-l is
unknowm without genetie studies of che fish in the system.

Buman OUsen

#. Timber

Creer o relatively short pariod of cise, post-historic use of the Silwer Greak
wacsrshed has had indelible impaces upen cha Forest lamdscaps. OF these, the
oost visual (wpact has bessi that created by logging, road buildimg, and other
Elmbar related activities.

Uneil World War 1I, tisber harvest in the Bilver Creek wacershad had besn
sporadic and timber harrest was widaly spaced. Post-war years, however, craatad
fiew demands wpon the timber dindustry as returnleg vecerans sst & housing
shortage, For several decades rthe demand held steady, and finally peaked in the
1980"s. Present harvest levels within the watershed are now only oone tenth of
aarlisr years. However, the intenaity of harvesting the warershad has mec baan
without ics effescs upon the forest landscaps.

B. Crazing

Into the early 1200's, sheep were dominant upen the Fremont forest landscaps.
Tha Sllver Greek Watershed was home to several chousand shesp and an
indetarminace mumbhar of horses, cows, goats, and plgs that grazed season-lomg,
ond in wome years, year long.

By World War I, partfally due to the Taylor grazing ast of 1934, domsscie animal

grazing within the watershed declined. Aperica had become beef eaters, and
aynchacie fibera had bagun to compete with wool. Gradueally shesp herding gave
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way to cattle production; and the cow iz now the dopinant dopascle animal In the
watershed.

€, Thowmpson Aeservoir

In 1922, an earch-filled dan blocked the Eree-flowing Silver Creek. Thompson
Reservole was crented, apd che Silver Lake Terigation Discricet was formed. The
raservolr flopded scme 1,523 acres of lamnd, and stored 17,620 ac/ft of watac.
In 1984, tha dam helght was raised ©e [nersass [ce capacitcy by amochar 3,040
nofEt. This igpoundoent &llowed the dosmsttesm users Co batCer time their
allocation of water and co extend thelr {rrigacfion season.

Archaeological sives proliferate In the area of che teservolr. Some afe undet
water, and thoss above tha water lina are subjest o loating and to possibla
damage by wave action.

0. Rearsatlam

TI':nq:sn'n Beservolr ard (B8 watarshed area 18 & popular recreation site as it
copcaing varfows bodios of water inoludings streams, ponds, and che reseasvalr,
The East Bay Campground with its 17 caspaices, boac launching facility, trailer
parking, and wiacer wells, is a stromg attcaction. A nominal fse f& charged for
this use. The East Bay Campground [a open frem sarly June to mid-Hovember.
Thempson Caspgreund, a Forest Service facilicy, is locatesd at the nerth emdl of
Yhe reserveir. Mo Fee i= charged at this cespgroupd,

Thompaon Ressrvalr provides excellent fishing opportumities [or ralnbow crouc
and some incidental Fishing for large mouth bass. As resarvolr wacer levels
drop during the lccigacion season, plapcs grow on the lake bottam. Thls wnlqus
copdicion is eonducive to produsing Flsh habitat and largar fish. Hiking, bird
watching, and hunting are osther popular forms of recreatlon in the Thospson
Ressrveir Subahed, By scrategloc closure of roads, the cutdesr experlience can ba
heightenad by propoting herss packing and sutfitcer pulde services. Other
fishing and camplog ocpportunities exist at a dispersed recetesatlon slce en HLM
lands adjacent to the ircigatlon reservele lecated where the West Fork of Silver
Creak jolns Silver Graek,

Fialds irrigaced by wacer from the reservolr provide {mportant wildlife habltac
in tha 5ilver Lake basin. Later in the year, the freshly cuc hay fields provide
green forage Eor o oultituds of wildlifse, This further enhances hunting
oppoctunities for the sSportsman.

E. Former Tribal Lands
In tha spirit of cooperacien with ctha appropriace tribal repreasantacives, chs

Forest Service strivas to improve and maintain fcs pelacionship with the eribes
in the managmment of mutually signlficant forest resources.
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STEP &, RECOMMENDATIONS

The purpose aof Scep & 1s to provide managesment recoppendatfions based on che
egaEyatem analysis process perfocmed In the previouws 5 steps. Hondtoring
activities are idemcified cthat are responsive to the [esues and key questions.
Data gaps and limications are also idencifiad.

Incerdiscipiimary amalysis of the wvacershed was ussd ro sstablish treacoenc
prlocity areas and tecompEndat long . Consider &ll rcecommendaciona Lty
ralatiopahlp co the landscape area co which they are being applied. For
example, some recommendations, swch as use for prescribed firm, should ba
applisd owver larfge atrsas #uch &2 a subshed. Howaver, other recommedations,
such as those relating to rtiparian arsas;, may ba wary sice -pu:l_ﬂln:_
Becomnendaticons for lopreving comditlions are divided inco five cacegories as
fpllaws: Ereslon Processaes/UWater {ualicy, Vegacation, Hydrology/Strean Channel,
Species and Habitats, and Husan Uses,

The genl of these recommendacions ave te gulds che general cype, lecacien, and
sequanca of approplate oanapgemsnt activiciss within chis wvatershad based on
analysis conducted ducing the firse five steps. The cbjectives of these
recommendations are Eo

Ly Beduce soll eroslon and Lmprove water qualicy amd soll producrivicy.

23 Increase the overall wiger of stands.

33 Create vegetative patcarns that more closely resssbla the rangs of
wagecatlve parcarns that would occcur based on tha inherent disturbande regime.

L) Create vegscaclve condlitions that enhancs thes meny uses that occour, to
lewals thac are within the rangs of wegetation patterns, that would sxisc
based on the inhecsnt disgurbance regime,

%) Tmprove riparian scosystems.

6) Improes hydfululi:. funtion amd chanoel condicions.

7} Maintain and/or lmprove cerTesctrlal and aquaciec specles and thelr hablzats.

B} Provide for hhumman neads,
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RECOMHMERDATIONS

Efoslon Processes/Mater Qualicy

A

B,

c.

011 Resources

Heet Forest Plan Scandards and Guidelines For decrimental seil impacts on a
cumulacive #ffects basis,  Subsell., seed, fercilize, and oulch whers
Pecessary o reducs compactlon and incresse dnfilcratien, Sesd with naciva
species ¥ appropriate and depanding on awvailabllity,

fedson: Soil impacts excead Forest Plan Stardacd and Guidelines by as much
as 200k, le, 30 - 438, In many arsas. Coopacted soil [n timber harvesc
units has been identified &s the lacgest soil reseurce impact, Reduced
infileration from soll compaccion affects vegetacion growch and hydealegis
Eunctiening of che watershed. Incressing Infileration by subsoiling would
teatore sofl produstivicy and decrease aceslsraced dralrage that results
from cempacted soil.

Hoad Denmslcy

Road management activities should esphasize rehabllitation of existing roads
to provide cross drafnags and feduce compaccad sells, It should alge
szphaslze closing roads to provide maxisum open road demsicies of 1.0 ol

Beason: Reducing the open coad densicy to 1 -1,.*-12 will help mast wildlife
panagement ohjescives and result [ redueed  sell  erosdion  and
sedimentation, lower peak flows and a later saason rumsff, Improve spasming

subscrates, and coeate less stream bBafk stoslon From un-paturally hkigh
Flows,

Buffers on Roads

Whers possible, esphasize road obliceracion within 300 Ffeet of perennial,
intermitrent and epheseral streams. Esphesis should be glven to peremial
streams with rumérous stroam crosslngs. Obliteracion dmplies the uclifzacien
of & subsoiler or tracked excavacor te chlitecate the road priso and rescore
the natural hydrologic flow of the hillslops, Esphasis should be placed on
buffering roads with culwercs and getting water off of the road prior to
ephamersl, intermittent or perermial streams, A 300 foor minimal buffer aren
that provides a separacion batwsen the streanm cheamnmel and the rtoad Is
recompended. This disctance can be decrsased te 100 feat for roads with
broad-based dips, on istermlittent non-fishbearing streams and ephemsral
SCreams.

Beason: Studles have shown that most sedimenc from toads is ccapped within
300 foec of tha roads with sulwerts, while 100 fest Ls effective for coads
with broad-based dips. Oblicerating roeadsa within ths above rangas and
teducing reoad cresslngs would aliminate the majority of coad relatsd
fediment to stream systeas (see pg 13, Synthesis, for discussion of
recomsanilad fllcer widehes for roads)
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Foad and Teall $hliteracion

Ohlitecared roads and skid trails showpld have coopacted surfaces subsolled
with & subseller, unless the toad is suhstanclally Tevagacated, Subsoiling
implies tha shattering of the coepscted roadbed to restors soll condician.
Subsoiling should be pecformad accross the entire width of the surface with a
ainlmiam of 208 af che sofil in a shactered corditLom. Thas pacctearn of
subsoiling should be a J-hosk thac resules [n a waterbar and allews water to
drain off rhs road and back to an undisturbed sofl surface. Spacing ef
Jehooks should be those recommendsd below [of dralnages sStrechures, Oo
obliEarated roads apd ctrails which are not outsloped and J-hooked, water bars
should ba conscructed at the spacing shosm below. Alse wcillize blecking,
erosion seeding, and Logging slash vhare fessiblas ln erdar to contrel access
and mininize sroslon.

Beason: FHoads have bean shown to conitribute to the hydrologle efficlancy
af the wacarshed by providing high deainage densicies and tcherefore,
fncreasing dralnage affielency. Subseiling of roads and providing fraguant
dralniges onco the upland sall aress will restore soil productivity and w111
decrease Llneeased runoff efflclesncy. This will keep wacer in the uplands
lepger into the year. Also, wacar will move through the soll at o natural
rate and will ba available latet in the seasan for stream flow,

Cross Drainage
Provide the appropriate mehar and spacing of cross drains en #lkld cralls,
skid roads, ond temporary roads, The following Eable Is & guide for cross
draln spacing:

Gradient Percent Gross Drain Spacing {Feac)

0=5 200-160

&§-10 160-120

11-18 120-1840
1620 1089- 640
21-30 Bl -G
31-43 40-15
Lk i3

Boads chat will heve continued use ghould hawve broad based dips constructed.
Dips should be installed on & spacing Tecomsended Lo the Fremont Katienal
Foresc -Ouide to Ereslon Control om Fotrest Rosda and Trails. Spacing = GO0
fast/¥5lope +100 feec, Brosd bassd dips should be designed with an adversa
geads on the downhill side and, whers pessible, should ba armored with
aggregats To prevent traffle from cucting through the structure.

Boads that ars bBioecked at the encrance should also have drainage structures
{nscalled along the entire length of the road, Broad based dips or waterbars
are recommended om the spacing of 400' /% slope +100°. Culverts should be
pulled, or alcernatively should be imventoried and maintained on & schedule.
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Resson: Providing chs appropriats cross drain spacing oo coads and skid
tralls will help to keep water and ecoded seil in tha uvplands. This will
loprove water gualicy by reducing un-paturally high levels of sedimenc apd
by keeping water {n the wuwplénda whers {c¢ can be used by vegecation and
where it [9 availabls for mcream flew later in the season,

F. Ripacian Habitar Consecvatlon Areas [(RHGA)

BHCA's are portions of watarsheds where ciparian-depandent rescurces receiwe
primacy emphasls and management activities are subject oo specifie scandards
and guidelines, These sreas should be managed te meet Lntecinm Hiparian
Hatagement Objectives as ldencifisd in the Inland Hative Fish Scrategy
(INFISH), ar vthe Interler Colunbia Basin Ezesystem MHanageoent Project
(ICEBREHMP), when it vteplaces INFISH, Timber, roads, grazing, recreation,
:in;;;':;HﬂufEunllq lands. gemeral ripariam managesent areas are addressed
] '

Evamplas of allowable sllviculeural activities in HHCA's ara buening to
provide ephanced diversity of vegecation, felling of trees to provida &
diversze age structure, and limited end-lining of scom creas from the exteriar
of RHCA's, Skidding, landimgs or sachine plling of slash should pe: ba
permitted along lengths of ephemeral, incermictent or parennial streams.
accivicies within thess armas should be closely ceviewed by the watarshad
specialise. HRecopmended EMCA's are shown baelow:

o s anidad Taral Widek
ERCA . Addiclon Eo Both Sides

I‘El of Aquatic Ecosystom (FT} RHCA (FT} Serean [FT)
- Perermial Fish Baaring Streams 3404 a &00
= TPereomial Hom-fish Bearing Scceams 150 a 00
« intersiccenc Fish Baaring Screams 300 o &nn
- Intermittent Hon-Fishbearing Streans 50 *50 200
- Ephamaral Scresns Q w50 100
- Springs, Marshes, Lakes, Headows 154 i} kax}
greacet than 1 acre in size
- Sprimgs, Marshes, Lakes, Headows 50 0 100

less cthan 1 acre In size

#The Uatershed Analysis Team recommends adding an additicnal 30 fast to RHCA's
for intermiccent non-fishbearing scresns and alse adding 30 fesac for spheaparal
streans.

Dafiniciona;

Perennial Streams. Hormally flows yearlong, except ducing perlods of extrems
deought. Have well-definsd chanrels and show signa of washing and scouring.

Intermittent Streams. Carry water most of the vear, bur ceasa to flow during
the dry =season because evaporaclon, and percolacion inte thelr bed and banks,
axcands the avallabls screasflow. Hava wall-dafined chamoels showing scouring
or washing.
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Ephemeral Streams, Cacry surface runoff and [lows only during and lmsediately
afcer periods of precipitatlsn or tha pelting of snew. Dofuf vhers the
contour changes amd cthe landform has a matural depression ar swala. Flaw
oreatas some sScouring of daposition and a definlce channel oc wacer
ceansmizslon pach ls evidspt along soms or all of the stoeam charmel

Beasom:  RHCA's provids tcha managed habicar fer rlparian  depandant
respurces, Soll/Watar/Flsheries benefic fron buffer widths that provide
fllearing of sedimencs from upland npanagement. Vegetation mpanagement
craaCes 4 condition that provides shade and a long Term Eaubce eof Lacge
wood to the strean charmal. Riparian wvegecacion, that provides hbank
stabllity sharacteristics, should be maintalned or enhafced. Withln the
Silver Croek watecshed, sedimenc from upland sources has been idencified as
n ceneribucing source of degradation to the stream syscam. Also, largs
wood is lacking Ln che upland cribucaries. RHCA's help to provide
filtering of szedimenc. Enhancing BHCA's to provide & long term source of
large wood will help co provids sorting amd stocing of sediment. The
rasulc will ba less sediment Li the perennlsl screams, This will improve
figh hahitac for redband trout (ses pg 37, Synchesis, for discussion of
imporeance of large wood).

G. Hange Management

a) In the Wincter Bim allocmenc, Livestock grazing should be managed in order
to  reduce copeontrated use within rlparlsn aress.  This  would be
accomplished chrough fencing seeps and springs and dispersing catcle away
from the lsolated riparian areas.

Bemson: Livestock grazing has iwpacced riparian areas throughout this
alloement. Isproving disccibuction of livestoek would Isprowe tipazlas
rascurces by decreasing pressuze on plparlan areas that presently hava
concentrated uds,

b} In che Winter Eim allorsent, consider coobining with scher allotments to
develop a thees or four pasture rest cotatlon typa graziog systes.

Reasoni Llvesceck grazing has iopacted tiparlan areas throughout thils
allotment, Shifting From & deferred syscem £o a rest rotaclon system would
result in less pressure on riparisn resources and improve riparian
cond i tioms .

] On the Yamsay Allotment, use early season grazlng whare appropriate.

Resson: Early season grazing would be cowpatibla with beaver hablcat
restoracion, Willew use is ceduced with sagly seasom grazing., By using
this asystem, beaver habltat can ba fmproved with minimal livestoci
igpacts, The beneflc would ba decreased soll damage within ripsrian areas
and inproved growth and vigor of riparian wegetation.
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H.

Parcnarahlps

a) Davelep parcnarships with privace lendewners co lpprove sCcean/riparian
canditions, Place particular eophasis on providing habitat cendliions cao
Ee#t State Mater Cuality Standards of temperature (20 C mean 7-day maxisus
Cemparatusa (8 vecomdended for this Watershed, per page 20, Synchesls).
Epphasize the private pascurs above Road 2917 im the West Fork Silwar Cresk
Subahed.

Reason: Screan tesmperature ponitering sbove and below this aress shews
large [noreases in temperaturs, Im@proving stream tesparatures through chis
arsa would [eprove conditlons dowmstreas,

b} Perform & lake survey of Thompson Resarvelr to detecmioe che minisus pesal
necessary for overwintaring of flsh in Thompson Reservair, Werk with tha
SLlver Lake Ircigatiom District to abgailn a conservation pool o previde
cverwincering habltac,

Reazen: A& conssrvatlen posl will help to malntain crophy size Fish in
Thoopson Eeservoir and ensure chs lake as a Eisheries recceation sice,
Best Managemant Praccieces {BMP'a)

Apply sica-spacific BNF's to secivicles with the potencial to affecc sail
produceivity and water gquality and quanticy. Esphasis should be given to
the following Paciffc N.W, Reglen BMP's: (Tisber Hanagemenc) T-11, T-13,
T-14, T-1&, T-18; (Road Systems} R-7, R-9; (Fire Suppresslon) F-3, F-&;
(Eange Hanngemsnt) BM-2, BH-3, and {(Wacershad Management) W1, W3, and W-5.

BReason: BMP"s will help co meer water gquality objectives for the
watershed,

Resteoration and I=mprovement Frojeccs.
{Carried forward from 317 Easc Epvircnmental Assessment.)

1) add lacge woody debiis to 5ilver Creek from che Haclomal Forest Boundary
to the conflusnce with Auger Creslk,

2) Imscall chackdoms, plant willows and shave banks on Banny Cresk just
above Thompson Eesecvolr.

1) Bepair ctha road drainags problem ar Grabhas Creesk culvarc/JR005%05,
4) Repair the coad dralpage problem at Groham Creek culwert/2000086.

5} Frovide bank armoring and check dams on Sguaw Creek In alluvlal
tapaaleional afess.

£} Repalr road dralnage problem ar Crahas Cresk culwvertc/2916.

Ty Armor bank balow culvert on the cribucary of Graham Creek.
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i) Hepair road drainage problem on the vn-msbersd read noar Puddlas Sprimg.
Hoepalr [ence at the spring.

9) &dd lacge woody debris to Squaw Creek Erom Macional Fecest Boundary to
the Hatlonal Faresz Boundary (approwisacely 3 1/7 alles),

10} Charngs cha road gradient of (013} so that the low polnc la not dicestly
above Sguaw Coeek and add surfaciog te comcrol the erosiom.

11} Fence the riparlan areas and add larges wesdy debris te Squaw Cresk
12} Fames Aspan Spring.

131y Change road gradient (301%) eo chat che low point iz not directly ahove
Bapmy Creak,

143 Add larges weody debris (in some cases add structures) to Bemny Creek and
its tributaries within Hatlenal Forest Boundarles (apptoximacely 5 olles
tozal) .

15} Armor the banks on the tributary of Bapmy Cresk balow Boad 2901,

Spacific Projeces carried forvard froem {daneified In tha Watershsd
Improvesant Nesds Inventory (WIN)

16) Obliterace portlons of Indiap Cresk Road whers the road s wichin the
streas channal or flood plain.

17} Fancs Toolbow Spring.

18% Construer wortex rock wair and log scruccures onm West Fork Silver Creek.

19) Fence Horsacrack Spring,

(Spacifle projeces carrled forward from project level Eaviconmental
Assessmencs andfor Allotment Management PFlans st the Lakeview Bupsau of
Land Managementc (BLHD .

20} Implenent & road elosure of the stream crossing at West Fork Silver
Creak npear che underdeveloped rtecreationm site, The project includes
blocking the road and rehabllicating the closed voad. The road would be
closed from West Fork Si{lver Cresk to the diversion dan pessevalr om 5ilver
Craek, This would fmelude some miscellaneous Eencing work co better manage
livescack,

Esason: This sxisting road is casusing sscelsraced eroslon [n the viclnlty
of Wast Fork Silver Crask and Silver Creek. Obliteratien of the road will
ghift reaffle to other and wore stable reads chac will contlimes ca &llow
access to the diverslon dam reservolr. This work will decrease erosion and
sadimapncatclion wicthin cthe wacershad.
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il} Partial reocval and new conmscrueclon of fepce on the West Fork S1lver
Creek rim ta achieves livestock contfol and create riparian pasture.

Beaszon! This will bensfik rlparian arsas along Wesc Fork Silver Creek by
managing livestock to conttol season of use,

22} Orill a wall fer Livesceck and wildlifa.
Reaxen! This would be performed in eonjunction with the fencing prejece to

provide discribucion of livestack.

Vagacation

#, Upland Forest Vegetacion Recommandarlons
L. Reduce currenc densicies to che levels that are within ths ranges

idencified below in stands that are didencified in che Appendix of this
docunen,

EDI Hamagemsnt Zores by Plant Association Typs

Porndarosa Ploe Typa

Planc Asseglacion Mz Luz
CP531s, CPSZL1Z 181 108
CPHY11, CPSZLS 15] 103
chG211, CPSI11l, orFslil, CFsill, )

CPR213 L&E Ge
CP5211, CPSILT = 154 DD
CESZLT 128 BE
CPSlll L6 71
CES2LS 168 113
CFS311 1E& 119
White Fip !IE

CH5313 (PP, CHS114 (PP)dde 161 108
CW511] (WF), CHELLS (WE)dt= ar 281
CHCELL (PP )ik 128 g
CRCALL (W) e 281 1LA8
EWHEILL (LEPjwrr 17a 11&
CHEI1L (WF) =ww 281 183
CWH211 (PPF) a5 191
CWE11T (PP}, CWS112 (PF} 1E1 1048
CWS115 (FP) 172 115
CWH111 (PE) 174 129
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Ladgapales Fine bepas

CLOJlY, CL5211, CLGALS

C15215, CLe3ly, CciMIiL

CLG3ILS, ClH111, CLSZLIL

CLEILY, CLM3I11, CLGILL, 170 114
CIMZIL, CLE%11, cLSILL,

CL8214, CLSZ13, CiMlll

ciesll, closll, CL5311

CL521Z

w* Thesa are From diffarenc plant associacion guides, the Frement Flant
agsocfacion COuide and the FPumice Zons Flant Asscelation Guide. Soth had
different site Indfciea, Each is potentially present in the wacershed,

#uww Thece are 501 ganagenent zones for white fir and ponderosa plpe, ctharalora
thay havs differenc 50T maxisums.

Besason: Thess caleulacions are based on Cochran (1994) which combines boch GBA
apd 501 assumprcions to calculate wpper and lower density mansagment reglnes
within stands to minimize the ippacts of insect and digesss, It will also
fncressse cha wvigor of residisal svands, Pressntly, approxisacely 24,000 asres
ars at high risk for significant mortality from Insect and dissass (ses lisc
of stands im Appendix). This high risk [sa to both the overstory lacge
dlamater trees as well as che understory. The range of densiciss will allow
the flexibility co the silviculeurist to neet the cbjectives Ldentifled by the
various resources and maintain overall stand vigor.

7, Scand treatments sheuld sephasizs reducing the mmber of acends of
multisized structiurs whears the inherent distucbance regine ainimizes the
pokential for sustainabilicy of these stands. Utilize both mechanical and
proscribed fires treatoents to Teduce chis undarstory denslcy. Remove Craes up
toe 21 inches in diameter whera there {5 a concerm over loss of adequate muobers
of replacensnt CE&&S for tha future stand In he updarscary,

1. Trearmants should strlve ta saintain the latefold charastariscie that is
characteristic of scamds developed within tha [pharant disturbance teglas Coar a
given site, Urilize unevenaged prescriptions whers appropriate as par Forest
Flan direction (p. &7},

Reagon: Currencly ths amalysis area is short of scands that mest chase
criteria.

4. Traatments within the pine and pine ssscclated plant ssscclacions should
favor the nalncenance of largs dianeter pondetosa pine and  potencial
replacenment trees in Che understory in areas whare maintenance af LOS is below
ditection identifisd in the screens.

Reason: Past ovepstory removals has creaced a shortage of large dlaparar

pepdaronn pine within tha analysis arss. Increases ace nesdad Co maincain LOS
and wildlife walues,
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3. Timbar sale planning efforts should consider the sconomic wiabllisy of
paocentlal products wich the overall aale objeccives o assure thac eepey will
be available co medt desired goals. -

Ezagon! Curtent budgets are dectesasing. Haterial being sold s, (o oany
cases, of marginal economic wvalue and not capable of supporting addicional
Lloprovenents Eollowing ramawval,

6., Uzilize chinning from belew, sanitacion salvags, and clearcutting traacEsncs
ta minimlze the potential for significant fmpacts from dwarf misclatoe in both
ponderass plne and lodgepole pine. Twe apecific stapd condicions chat were
idencified wichin che Azsesneént of Forest health on the Fremont guide (Eglicis
at.al,, L993) and should be glven high priocity wichin che analysis acea are:

s} Plancations or ragenaration units with mistletos infecced overskory wich
trees of cthe same species as a plantacion. If the overstery 1s oot resoved of
glrdled, tres growth and weod flber production may be graacly reduced. Thers
maybe potential Losses of initial FLM:Lﬂg investments also within theas
stands, Tt will alee #eversly @lnimize the potencial for these trees to ceach
plzes that will meet the peeds as large diamecsr crees,

k} Young or intermediate sized stands should be [dentifisd and chinnad ea
maintaln wigoreus growth, Leack of treatment will resule in gfowth loss and
mortalicy and will limit the ability of chese Eressz to reach larga Alamacars.

Reason: A general recofalssance of the watershed {dencified a nuober of
stands wichin ths watarshed s having moderate co heavy dwarf mistlecos
infections (Hawksworth rating of &4 cto B}, Spresd and dansge is cyploally
greacest {n single specles stands with a multilayered canopy. Owerall racing
of thess stands should be ceduced to a racing of 1 or 2 co ineresss wigor on
residual scand and minimize che [spaces from dwarf mistletos.

T. Ucillze underburning wlithin juniper stands te raduca Jurlpsr and incoease
diversity of tange specins,

Rasgon: Underburning will be used to remove junlper and allew far che grass
afid harbh species ca relnvads che sice improving overall produccivicy apd
rangs condition on these sites.

&, Evaluace all burped sreas after 10 years for reburning.,  Identify
slgnificant stands of bitterbrush andfor wmouncaln mabogany and Ldencify
reburning cprions within chese slgnificant shrub stands at thae time.

Rasman: By bringing these stands closer to the icherenc discurhance regims for
the apmalysls area, Ehers will be & lower cost Eor mafintenance of wvegetation
within the analysis area and a reduced flre hazacd. In eddiclon bltrechrush
that occurs on the site will be more vigorous, will develop a more diverss age
class distribution and ba sorsa palatible to wildlifa. Tc will alsa pedics
sigonificantly the apoumt of bitterbrush im tha ares for a short cime.
Evaluating thess sites afcer 10 vears will allow managers to avaluate arsaas
where bicterbrush regeneration i1is highly seccessful and allow future
craatasfts to work At cha devalopsent of thess arsss for bicterbrush as &t is
needed to mest wildlife walues. This will allow for saximlze blttecbrush
levels bBased eon mnesded valuss for che area, Halncaiming & longar returm
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incerval will allew for species sueh as biccerbrush to maximize chetr
dairs lapmenk .

#. Urilize prescribed fire aleps &nd pechanizal methods in coaphinacfem with
praagibed Fire to oeet cha objectives of reducing densicy and struccure from
within stands. Cepnslder demonstfatlon burns Wilthin stands Eo demonstrafe Ehe
mbEliey of fire to oeet dendlCy and struocture Fediction chlscrlves In addicion
ca fusls redustien,

Bensan: Thecs appears ta ba real pocencial for fire to be used as a ool to
raduca density buc a concerm over tha rplak to lage eurranc inveatasnts In
standing Inventory of crees,

139. All prescripcions should be approwved by a cercified silviculcurisc,

Fenson: Reglenal dlpeetion says that vegetation sanagement treatmancs will ba
approved by a cercified sivieuiturise,

&
11, ConEinue Eo monltar moxicus weed populacions and wark Cogether with cha BLM
in concralling noxlous wesds o Alflelze future spread.

Resson: Boch tha BLM and the F3 have concerns over inoreasing noxious weed
populacions. There should be & coordinated #fforc to concrol thess beundaries
ga that sfflcisncy In control is achieved,

12, Review/develop a logglng and cransportatiom plan for the snalysls aces ta
mininize impacts from sall disturbancs spsated fresm roads and skid trails.

B. Riparian

1, Cantimus to eonduct foventories to define thes current condltlon of aspen
clones within che watepshed,

Reason: The discrict wildlife rcespurce has been conducClng ASpER SUDVEYS
over the past year or so, Thess should continue co oecur to get a good
undarscanding of the overall condition of aspen.

?. Where aspen stands are presencly declining dus ©o wvarious conifer
encroackment, lack of regeneration, or with overstories that have slgnlficanc
dead bramches or with a nunber of aspen Erees that are dasd with little
regemeration in the undetstory:

a) Scimulace wegecative reproductien through disturbance that induces copples
sprouting (L.e. severing roots, cutting of standing live aspen). Uellize
bath machapical methods such a8 felllng er prescribed Eire or a combloacion
of both,

by Incroduce low-moderate [ncensity burng to frduce coppice spreucing io
aspen stands of low wigor, Ucilize fencing wheps nac&ssary to ensiuce
sscablishsentc where grazing by Ilwescock or wildlife prevenca che
establishment of young sproucs, In general, good management of livestack
grazing programs should provide adequate protection. Isplepancacion of
control scrategies Ls recommendsd for &-5 years after the sprouting has
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accurced or uncll che aspen sSprouts reach & slnlsus of & Fasc For domescic
Livestack and 12 fest Eor dear and alk (Pecsoonal comunicacion from Wayne
Fhepperd, 19%9&},

c) Generally maintaln aspen scands to previde a warlaty of seral conditions
from sarly to late over the analysfs area. Uhec= aspan stapds ars bedng
anctasched wpon by conifer spacies, thin to remeve or fell conifer specles
boch within cthe clons and within a 25 fooc buffer arcund the clone. This Ls
erpacted to stimulare sprouting both within the clone and along che edges.
Uzilize underburning ar felling of aspen of low vigor co furcher scimulace
sprouting, Vheps sspen clones ace no hrl'l.llll' able o tegenecate wegacatively,
plan silvicultural treatments ©o sscablish sits condicisns for planting amad
chen planc area.

Reasefii Recent {oventorles have shown that some of cthe aspen scamds are in

a declinipng wenditlen. Reasons for chess daclinmes are varfous but thres

:;III of concern are conlfer enceroachment, grazing impacts, am! lack of

Ta,

1, Coopdinate with hydrelogists and silviewltuzists ea develep sttategies to
calse watercables alomg riparian aystems for developing floodplains and
vegataclon condivions chat eset [lshery and bydrolegie needs, Vegetation
plans should lock ac developoent of sedge species aloog with willew, aldse,
and aspen. MHetheods to eatabllsh wegetacion ghould be pecformed In conjunction
with {pprovessnt peajeccs,

Bamwon: To pesstablish histerle [loodplains and riparian vagatatlon.

“. All wegeratiwve prescriptions sheuld be approved by a certified
sflvieulcurise.

Rasszon: Regionmnl direction states thart wagetaclcn sansagsmett reatments will
be approved by & sercified siviculturist,
€. TES Plants

L. Follew che standard and guidelines set forch in che Forest Flan for
managenant of TES specles (pages 108-109).

. Conduce inventories Eo ldentify the locacion of TES species, cheir currenc
population slze, ecurrent condiclen, rehreats to the population, and thelr
location.

Hydrolo ftream Channal

&. large Uoody Dabris (LWD)
Large wosdy debris (LWD} sheuld ba rescorsd to > 60 pleces per mils on A and B
channel cypes and 20 pleces poar mile on C channal typos. These standards
ahould apply Eo all pexennial, Inceralctent and ephemeral chansels, Werk wicth

§ilviculture to davelop unevenaged stands within BHEA®s In all sEreans whers
histerle csuzting has cceurrad, or ubsre forest health (s of concern.
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B.

Ramzan: !..'ll:ﬂ wopod has besn ldencified aa Lacking in scceama in cha
watarshed. Algo, sediment in acream subscrace hasg been [depcified ac high
levals that are detcioencal to salmonid spec{es. Srudies have shown chat
large wend {n che channal helps to cetain sediments (>6.3 mm). Froviding
large wood t©o the charmel will snbance the sedioenc recencien of che
tfibutary streans and will halp ca leprove wazef gualley in che Elah Bearing
streams. Spasnlng geaval will ba enhanced by lowsrlng sediment and pool
habicac will bs improved by increasing poal depch. Ses {(pg 17, Synthesis)
and pg B Eeference) for disoussion of iloportance and gquantities of large
wand,

Channel HMaorphology

a) Restors streams to the desired channel morphology. Rosgen Stcesm Channel
types G and F should be soved covard channel types C and E, as appropriate,
for cha naceral serphology of the stream. Hpsgem parameters of width to
depth ratios and simuosity sheuld be used as tacge: ebjactives for cheas
Streams.

b} Reduce bark arcaloesn levels to less chan 20% on all €, E, and F chamnmels

and less chan 10% om all A &fd B chaorels.

e} imprave sice condlelons for peadew ripaclan vegecacion by ralsing water
table levela Eehreugh stream channel restoration. Halse water tables in
alluvial daposicional arens.

Resson: Dagraded ¢ and F type chanpels are typleal in che alluvial
depositional areas of Berfy, Sguad, Thospssn and Indian Creek subsheds.
Eestoration of thess channels back to C and E type channels will decresss
arcalon of unsrebhls banks. Alsa, cralsed vater Tablas will maincain vigorous
tiparian wvegetation and will help te malnealn stable stream banks. This
restoration will alse provide decreased sediment ioput te Thompson Reservalr
and will maintain the depth af Ehe ceservolr by praventing silcation,

Fool Habitac

aj Increase pools per miles ©o mesc Inflsh Stapdards on perefnlal screasms.

b} Use cucespt habloat cestoration oethods to [ncresse residual pool depth te

achiave reference deptha char ware recaommsended in the wacarshed analyvsis,

Benson: Level II Streas Surveys show thar all perennisl screasms, sxcept
Guyer Creek, have fewer pools than recommended in the Hative Inland FLsh
Strategy. The mumbar of pools per mils can be increased by lowering
gadimant Input to the strean channel, and by physically conscructing paals
through habitat (mprovement projects. All streams showed lack of resldual
poal dapth within the &tress sysCems, fmproving pools pec obile and
improving pool depch will result in ioproved fisherlies habltst, Habicat
schancement work should be comdusted in conjunceion with a reduction of
sediment input and with vegetation managemsnt.
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Ir. Caropy Caver

Because Forest Flan watarshed lmpact 1imita hava besn met or sxesadsd in all
of tha subsheds in chs analysis area, creaclan of new clsarcucs s
dlgcouraged, To cbraln hydrologle maturity of the watershed, CAROPY COVET
should be increased to sinieum recomsendsd levels In this wacershed analysis.
Tigher mansgesent projects should {dencify cancpy eover on a CONCigusun
Landbase, preforably ([solacing a dralnage within each subshed. Enphasis
shauld be placed on meeting ninieus cancpy closurs within the drainage.

Beapon: Watershed analysis shows that Forese Plan watershed limits hava
been mat or axcesded {n all subsheds. The watershed [spact limits are based
o0 the canopy cower that ls needed co provide bydrologlc macuriey of che
wacarghed. BY managing withinm the range of the patursl canopy elosucs
(shown in che Watershed Analysis), paak flows and ciming of runoff would ba
¢loger to reference condiclens, This will help to seabilize degraded stream
conditions and will provide matural clsing of cunoff,

Spasies and Habicacs

A, Terrescrcial
1. Threacansd and Endangared Specles
a} Horchern Bald Eagle

Trearment recommendations includs precoopercisl and comnercisl thinnings as
well as presccibed undecburning te reduce stand densities, fusl Loads,
gistletoe Infection, snd white [lr competing wich the sscablishment and grewch
of preferred ponderosa pine nast/recst stand and tres characteristics.

Resson: Such trearmencs would reduce the risk of loss of nhesat/roost trees
and stands to natural disturbance events and accelerats development of
preferrad nest/roost teee and stand charactaristics described below.

In general, preferred nest scand chacactecistics include; densicy > 100
treas/ha greacer rthan I7cm, basal area of 20 sg.e/ha, sean DEH of 40 co and o
crown closure of 0%, Roost stand characteristics include: tzess >200 years
old; density <30 crees/ha; DBH 350 em; helght >25a; 108 spikes and snags.
Preferved nest tree charactecistlcs include heighc > 30m and DBH » L0Dcm.
Praferred roost tres chavacteristics Include: trees 3300 waars old; DBH
*Mea; height >25m, Proportion of trees by haight class for nest scands for
cthe praferred hasal aresa Fallows.

Tree Helght L
T.6=14.9n 35
15.0-22 . 6o 25
23.7-30.28 Pl
30.3-37.8n 15
18, 0:45, Sn 5
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Limit distuchance within 800s of cccupled wisiter roost sites Scom 1071 chesugh
£/31 and around occupied nest sited from 1/10 threugh 910, of known time of
ageupancy decarnlped [rom [leld obsecvations.

Effeccively close road 624 beyond the dispersed camp sica. Clese the 301,
302, 303, 304 and h26 roads.

Eeason: Road closures and activity restriccions would improve habitac
security for nesting and roosting eagles within the propesed BECA and
increane che proablilcy of successful fledyling preduccion,

b} Americen Pecegelne Falezen
Consider peregcine habftac nesds 1n any Coetures resreaciopal developmencs
argund Thanpson Ressrvior iFf any oliff sites along Silver Creek becoms

oooupied.

., Beasomi: Maintain sollcuds within 1.0 mliesa of active mast sicas durlng tha
courtship, nescing and fledgling period f£rom Fehruary 1 thru August 15.

) Sage Grousa
The Fellawlag daslred conditlons should be managed Eor within potencially
suicable habieat within 1.% ®ilas of the lsk sice if birds have re-ccocupied
Ehe lak.
Reason:The conditlons described balew will provide the habicat condicions
necessary for succassful nesting and brood rearing within the vicinley of the
Lek site cypilcally used by femals grosuse. Halntaln or imcrease the status of
populations and hableats of sensitive spacies,

Haincain at least 508 of chs appual hesbeceous vegetatlon (by welght) prior
ta sld-Sapramhar,

Hapage sagebrush for an average cooposition of 20-30% or fer 3000 - 10,000
plants/facTe.

Manage soms sapgebrush scands with 20 to 408 canmopy coVer fer nescing and
beood-reating.

Fance springs and cessrviors and plpe water for livestock to an outslde
trough to stisulate productlion of forbs and grasses around che wet areas.

Halncain an herbacoous stubble heighe of 4" and panage sooe stands of tall
Erass cowver at a height greacer chap 18 em.

2. Keystone Speciss

&) Blg Cams
Forage, cover, and road densities on mils desr rtanges will be managed to

provida che habicat conditlons mecessary c©o meek the ODFH herd mansgessnc
cbjectives over the long term. Short ters declines in the papulacion may be
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exparienced as habitsar 1s created to {occeasa forapge guantity, quallcy apd
apecisas diveralcy Thess CraaTBEnLs oay tu#nl‘i:i:}' reduces defalties of
bitterboush ovwer the short tefrwm, but will imprevs age class diversity,
dansity, produccivicy and wiger cver the long term, A reduscion is hlding
cover helow current conditions also cap bhe expected as forest stands ara
ereated 0o rCoduce ovecstocked umderstories, iQoprove slce comndiclons Foro
pstahlishment and growch of bittechrush ard ochar forage specles, and meve the
forssted landscape back toward the hizscoaric range of conditions existing
eatlier In the centusy. Sush habieat condiclons can be chacacterized as
having less foresc hiding cover but more pobust wnderstory &nd pan-forest hech
and shrub plant communicies.

Rosad denslcles and speclal elk hablcacs will be oanaged Iln accocdance with the
standards and guldelines in the Forest Plan to provide habitas condiciona
conducfive to a rapldly increasing alk population.

Reason: A& combination of rceeatments and protection af sxlsting habitat
_ fmatures will provide the forage from early seral and open forest underscory
plant compunities, hiding ard thermal cover and habditat security necessary to
improve habltat conditions and populaciom pearformance [(coprodustion and
survival) For both desr and alk,

1. Security Habitac

Design forest thimping treatments with nop-uniform (varlable} spacing and
unthirmad clumps to maintafin an interspersion of cover and forage patches, and
varfable densities of covar, Factches intendesd to provide thermal andfor
hiding cover should be 2 to 2§ acres.

Foad densicty om all big game sessonal ramges should be managed cowerd 1.0
nile/square mils,

Transition and Winter Hanges (Ponderosa pina/bicterbrush and pondaresa
plne- junlper /mountain mahogany plant commmities)

Hanage for pine basal aren of 40-80 square feet with non-uniform spacing and
gcatcered patches of pine In excess of 125 square feet of basal area for
thermal and hiding eovar. Sosa reductlon In hiding cover from curcent
copditions is ipherentc with this recomsendsd treatmenc. An Locrease 1n
hechaceous and shrub understory wegetation should be expecced with the mors
opas forest sendltlen, Around mahegany patches, manage pilne basal acea at
the lowest end of the range, and experimentc wich small openings of 0,30 e 2
acran around patches,

Hanage that portiom of Ehe Alder Bidge wildfire on this seasonal range type
for an open eacly seral foerest stmuctuce to help maincaln @ore abundant
forage rescurces during development of forest cover, Consider widar spacing
during ttes planting te help schlieve chis open conditlon and teduce the cost
of follow-up chinning treatments to cultura che scand.

Inplament prescribed flra, mechanical creatmencs and seadings/plantings to

reduce juniper and big sage densities;, create a mosaic of diverse shrub age
classan, and lnereass herbaceous planc produecion and muccienc gualicy.
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Prescpiba burn an area of che Silver Lake Exclosure Regwarch Hatural Area co
ponltor the sscablishmene, productivity, and sugvlval of rrgulate hoowas
speclas in the absenca of grazing by big game and livestock, and £or
compacison to existing shrub cooounitles both im=ide and outside cha
exclosuts

ii, Edga Habitat

Malnealn the qualicy and quantity of adgs habitat. Increase the guantity and
qualicy of farage in the seotone formed along edges. In existing seall burns
and ceganaracion harvest unies (<20 acres), maintaln 1 ©o 25 acre Eorage
patches on sites noar the sdiss of units. In extensive burn ateas such as
Coyote and Tool Box maincain 1 te 60 acre forage pateches in a mosalc,
Priarity areas for treatment woild Inelude those sites where forage apecles
ara decadent, forage produetivicty has declined because of an Llperease in
Eorest covar, andfor preferred forngs specles ccour. Thess openings will halp
maincain early seral foraging habicat for a longer pericd of tilme during
forest stand developoent.

iii. Foraging Habitac
Bictarbrush

Comduct prescpibed burning during plant dorsamey, prefecably over
frozen ground or when soll solsture exceeds 50W.

Burn in a mesale pattern to laava unburned islands of scatversd live
plancs &5 a seed sdurca. *

Fall & the best tims ta burn for seed production since sesds must be
eald treated and secarified for germinacion.

Undarstoryfoverstory thimming prior te burnipg will Lhcrease seedling
escablizshment.

5oill disturbance from logging acelvicies pricc to burming will Increase
seedling escablishoent.

As & gereral tule, & Fire return interval no shorter than 10 years oo
deer wineer/transition range, and no shorter than 20 years on dasr
summer range on the meat praductive/vigorous bicterbrush stands, unless
monitoring [ndicaces a need for shorter intervals. The most thrlfty
stands are characterized by plancs gensrally less than 45 years old,
multiple age classes, predominately unbrowsad Eo moderately hedged
planc form clssses, and ooderate to high plant density. Thesa stands
should ba {dentified prisr te preseribed Fire treacments for sither
pratection or seheduled treatment at the intervals suggestad above. As
a miolmim, &ffeccive diseributlon of these stands should ocour at &
laval which represencs the mean of deer wincar home range arsas. All
bitterbrush stands {irregardless of produckivicy and wigor] that are
pregeribed buroed should be evaluated at LD years post burn  te
deternine if and when teburning of the stands weuld bs in tha hest
inesyast of bitcerbrush  sucvival, dansicy, praduecivicy and
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establishmene, and fwel ceeatmont and big gama Ecrage needs, Diligent
monitoring and evaluation of repcesentative traaced and uwntreaved
stants Wwill help establish an acesprable flre return L[otecval for
different blophysical enwiransencs ca restore, omalntaln andfor loprove
the health of biccerbrush and their associaced planc comounicles, and
manage fusl within accepcable risk levels.

Livescock graziog on deer winter/tcansltlon rcanges will lspreva/
maintaln biccechrush produeclon/survival updsr an early season use
ACTRTaEY. Livestock should generally be removed from winter range
around fuly 1 and from transition arcund August 1.

Mountain Hahogaoy

Butn in & mosaic patterm to leave unburmed islands of scattezed live
plants as a seed source.

Soil discurbance from logging activitlea prior to burning will increase
seedling sstablizhmanc,

Fice teturn [ncervals na shorcar cham 30 years whers wvigorous scands
have bocome established.

Feduea thirming slash and stem density in previously treated hacvest units
where herbacecus and woody wunderstecy plant growth e surpresssd or
#Cagraced, Whare broadcast reduction is noc feasible bacauvse of the amounc
of residual slash and the presence of advanced fir rcegeoeration or pale
stands, ioplemsnt apoC redusciens over 0.5 Eo 1 aere areas Eo stlaulata
underscary plant growth, Place apphasis -on hand piling or burping
treatmants but restrict mechanical sethods in order to meet soil objectives.

Lv. Fawning/CalvingResring Hablcat

Fastrict astiviciea [rem ac lsase 5710 theough 6520 te minimize disturbances
in deer and elk parturicion areas.

b} Beaver

Haintaln apd rescors beaver habivac, both deciduous and herbaceois forage
species and water availability pear sccive apd hiscorfe dam sites where chess
factors may be limiting te-celonfzation eor prodectivicy. Ralse thes water
table in riparian areas where dovncutting has occurred.

Control livestock stocking rates, seasen-of-use and grazing systems to cestora
both deciduwous and herbacecus Forags species, and water availabilicy near
accive and historic das sites, and aleng stream reaches of potenclal habltac.

Isplamant a sultl-yaar beavar cransplant program in aveas of potenclal andfor
formerly occcupled habitat where riparian vegescation recovery iz adequate to
peawide 4t least mirginal ferage rescucces for survival, Hulciple transplanca
cver several years at a single site may ba necessary uncil beaver successfully
radcors habltae condicions o sulcable year round ococupancy.
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Beason: Bescaracion of beaver habltaz will Llncrease tha arsa of wazland
habitats and asseclaced plant and animal dlvarsicy and pradustlviey, improva
wicer and sediment Ectorags and transpefC. apd RULTLenE cyeling and
decomposition

3, Management Indicator (ML) Speciles Assoclated with Lace/0ld Foresc Cover and
Dwad Wood HahlEac

a) Lace/0Ld Seral Forest Habitac

Manags for a matrix of LOS feresc habitat closer Co the matuzal range of
higtoric warfabilicy at the subshed level, Hanage forest habitac so thac 13%
of ©he foresced landecape provides 105 habitar, LD5 patch average size
scrasgs, the oinipum size of one or moTe patches, and the araa of che largeat
105 patch in relationship co the total landscape area should be determinad,
{rafer co Data Gaps). Hanage for a diversity af stand dennicies (basal area,
tress /ncre and dbh} Bech within aml among stands o provide divetss habitac
condiclions for specles richness,

Manage for an old-growth rescoration zohe (AOD=-1,200 C[eac) surpounding
presently dasignated and “other® old-growch whers feaslble to buffer and
ipcreasd forest incerior hablrac to a level cleser Eo the rasnges of historis
wariabilley. (Oesign and (Iopleoent prescripclons to devalop and maincaln
iate/old soral Forest characterlstics within che zone. Manage forest habitat
so that at lesst 254 of tha total recomsended LDS forest provides incecior
core® habltac. Coce area patch size should average at least 225 acres. Tha
ginisus size of one or mofe cors ares should be determioed. (reler to Data
caps). +

Manage for lacger additfonal or veplacement dagignaced old-growth stands
wirhin 1.% miles of exiacing designaced and "ocher® old-growth stands whets
the distance betwssn these stands pressntly excesds 1.5 miles. Select stands
post resistsnt ta natural discurbances over the leng cerm, which have cha sost
gulcable habitat for cthe species of Intarest and are distribuced throughout
the subsheds, Some of the most stable and sufvsble stands occour arcund
ripacrian aress, on oocth and sast aspects, and at highar elevaticns.

Hanage pine and plne assoclated forests on a thres-tisred syscem to malntain a
dynamic balance in LOS Forest patch loss and developasnt over Elme amcd space.

Manage forest stands adjacent to the Antlar/Buck samlprimitive nommotorized
managenent ared in upper West Fork and Guyer Cresk drainages to develop and/or
conaarve LOS Forest as conoectivity corridors and Eo  Imerease inteclar
habitat. Inplesent non-unifers chinning and prescribed burn treatmentd whara
necessary to control underatory scocking, reduce fuels, develop cancpy gaps
and multi-scoried scands, restore open pagk-liks pondeross pioe stands whers
appropriate &nd culture the development of large diamecer live trees and
furure snags.

Sstablish Intecim Riparian Habitat Conservacion Areas and manags forest stands
within thege aFens to consesve LOS Fforest ns a network of corrider habltac,
Implament non-unifers chinoing and preseribed burn treatments where necessary
ta control undérstory stocking, reduce fuels, davelop canopy gaps and
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nmalel-storied scands, eestore open pack:like pondegoss ploe stands where
appraprlace and eculture the developmenc of large dlamster live tCress and
fucucre snags, When approprlace wichin chis LOS Eorast cocfider, ioplement
wmall pacch Tegeneraciem treatmsnts to cestord Atands 8f shade i{ncolaranc
declducus spesies such as aldsr, aspen, depwood and willow.

Hanags &ll “other” lacefold secal forest habltat mapped In the Invencery
coppleced in 1994 o conserve Lts character as interior and corridor habicat

pesign and loplement ferest managemenc praseriptions featuring progressive or
cluster Ccrasrmants from existing scattered muolel (partleularly sulscing
shaltarwood, seed tree, overstery resaval and parcial cut units) to reduce
risks to L0 Fforast cover associaced wich edges, gaps, fragmentation, and the
amount of maintsined roads, Cluscer Ereacnencs arse simply aggregacions of
sipilar treatpents adjacent to areas already existing on tha landsecaps o
eraate larger patches nmoers homogenaecus In  structure aod to ceduce
fragonentation. FProgressive ctreatments pccur whers 4 cencral pacehies) or
Arceipis) is progressively enlarged by eontlguows euccing.

Maintain or restore coopectivicy bacwsen all remaining other LO5 stapds and
designated stands. GSpeclific desired cenditlons for comnectivity are descclbed
in the "Forest Flan Amendment for Interim Standards® undet "Interim Wildlife
Scandarda” in tha Forest Plan,

Malntaln or rpascocs the abundance and distribution of largs diamester snAgs,
raliz, Llarge dizmetsr live LOS tress and largs dewn logs in all forest
stands. To sccelarate the development of large dismeter tress, mechanlcal and
prescribed fire treatmencs should be [mplesenced wheare appropriace te thin
ovsrstockead acands, Retention and recrultment of large Erees should be a
priority in stands dominated by younger age-clageas.

Hanage for & higher basal area of large dismeter white fle (>13%" dbh) Lo ceue
nixed conifer plant assoclaticns abowe 5,500 fasr alavacion in geraral, and
dewn e 5,100 feec alavation on some north and sast aspects. Priority ateas
would be oeeupied and historic pileated woodpecker foraging and nesting-sltes,
apd occupied or suspected marten habitat. Canopy closures In foresc acands
where Foraging Is svidant should be sanaged ac >50%, Hanage to maincain >3
crags par acra cthat are >20° dbh.

Haintcain ¢r reacora open pacrk-like stards of LGOS pondercsa pine with averasge
trea diamecers greater than 207 (10 to 40 treesfasts) fer whics-headad and
Lewls woodpacker and pygey muthacch, A desirable condition would be trees =
24" dbh comprising > 404 of thea tocal basal area at o density of > 8
treas/acTe, Isplemant mechanical and prescribed burn Eceatments to reduce
stand densicies. Thin overstocked understorles, reduce ascusulated duff, and
culrure pacches of npon-uniform multi-scoried pine underscories and large
diameter Live trees and Futute snags.

Eeason: The goal {s to devwelop a latefold seral Forest necwork that procects
and snhances the habitas sffeccivensss of che remalping LOS farest ecosysten.
A linksd pacwark of patches will help to restore hlscorlec landscaps acala
habitat charactsriscics needed o suscalp assocciated HWI wildlife species.
Conservacion of latefold seral Eorest habitak rceprasencacion racher than
preservation of indlvidual patches is cha ghjeccive. A proposed LOS pacch and
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Lirkags syacen map is provided at che beginning of thls docunent, A zaviaw of
stand conditions be decermine thelt swicabilicy as 10§ patches aml Linkages
showld ba conducted.

b, Coshawk

Hanage to precect active and historic nest scands and treat replasasns Aest
soands and PFA's to develop and/ec teacore praferred habitac conlditioms for
goshawk nesting and rearing., and ta provide pray species hablcat needs.

Maircain 30 acces of the most sultable pesting habltat surceurding all accive
and historlesl mest trees, Within a 0.5 mile radius of active or hiscarie
nest sites, maintain st least two-30 scre areas of the most sultable nesting
habitar surtounding docunsnted historic nest tcees, and three-3 acre areas as
potantial replacement (altermate) nest sltes. befer actlve and historical
rest areas Teem cimber harvest, Heplagement nest sltes needing lepeovesinc
should ba treated wich chinning frem balow (variable or nen-uniform spacing)
using either maechanical msans or presccibed fire o promote faster bras growch
and crewn developmenz, and reduce risk te inssct, disense and fire, Lop and
gcacter slash that carmot be Burned, On the Forest, every documented nest
sits L8 ecopsidersd "hiscorically ackive® whethar or not it has besn menitored
for activity in the last 5 years, Sulrable habitat as dafined in che Forest
Plan must seill be present at the mest site.

Daslgrate z 400 aces "Post fledgling family area™ (PFA) of cthe most suftabla
habitat arcund every knewn accive nest site. Mapage ©o maintaln and restocs
as poasible the lacesold seral stiuctural charactecistlcs of forest stands,
with ag least 08 of che PFA in laze/old forssc cover. Maintain & minioum
canapy cover of 50% in pondercsa pine and 60% In pine assoclared and lodgepole
pine. Creste scattered openings 2 scres or less where necessary. Leave 1 ta
& largs dismecer reserve troes per acre In clumps In cthe openings. In stands
with overstocked understociss and high fusl loads, thin from balow with
non-uniform spacing using slcher sechanical andfor prescribed fire Co proootse
large tree growth, crown development, understory herb and shrub develapment
and more open stand conditloms for hunting and prey avallability, Lop and
scatret slagh that caonot be burned,

Maintain soclifude im the aceive nest aress and FFAs during che breeding,
nesting and fladgling period from March 1 thra Septesber 30, or during perled
of occupancy as deternined from fleld cbasrvacions, to improve cha probability
of successful fledgling productlen.
Leave 5-7 and 10-1% consfocre of woody debris, greater than 317 diamecer in
pordeross ploe  and pine aspoclaced forest  cypes, raspactively, within
tarricaries to provide habitar for prey species,

. Dead Wood Habicar Hanagement Indicator Speciss

a) Ceneral

In all stands of pondarcsa pine and pine assoclaced forest design fucure cimber
harvese CreacEencs to malntaln ¢F restors snags and gresn replacemsnt CE&Ed
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greater than ar squal te 14" dbh ac LDOW potenclal population levels of primary
cavlby excavacars For loadgepoale pipa stands, mafintain snags and graan
faplacament trees greater than ar equal to 10" dbb at 1004 pocential populacion
leemls of cawlcy axeavacors. Propar managemsnt applicaciem and specifie
deslred conditions for snags and down logs are described in the “"Forest Plan
Amenidment for Interim Hanagement Direction Establishing Wildlife Standards for
Tinhar Sales” in tha Forest Flan.

In addition, the desired condiciem for snag and green replacement tree
densities and discributions to achieve LW habicat potentlal [er cavity
excavArors was interpreted by the Fremont Forest on §/30/91 oo be as falleows:

The following Is che scandard for ", ._snag and green replacement/roost
ceesd of > 15" DBH ac 100w potential populatlem lewels for primary cavicy
excavators®. One clarlfizscien Ls thac chis is noc 100w of population
potantial as defined in the Forest Plan.

ik Height Trees/Ac.
PIHE/PINE ASSOCTATED
15+ (20" prafarred}) 207+ Y dead + I green "
10=+ (12® prefarred} 20w 1 dead + 3 graan i
LODGEFOLE FIRE
12=+ 15"+ 1 daad + 1 gresn
105+ 15"+ 1 dead + 1 gresm

Mamage snags and green teplacemant cress In disparsed clumps rvachar than
Iodlvidiial crass wnlformly scattered owver the landscapsa. As & minious,
manage for 1 cluops/5 acces donslating of hoth desd and gresan replacemsnc
treas. This La based on the smallesr hoss rangs sles of primary ewcavator
spocies in cthe current literature. Hanage snags and replacement Erees in
the sane specles composlcion as represescative of che scand. Hanags for a
larga proportion (>504) of standing snags >33 fest In height. Retain
spike-topped and lightning-scarred trees that provide alcarnace neacing
zubstrates.

reerall, maintain/restore snag and green tree replacemsnt habitae within tha
wvatershed to support all peimary excavator populacicns at at lesasc S08 of
pocantial,

In snng defloient areas, whers fessible and spproprlate, sreaca spags from
liwa traes andfor sanags adjacentc forest ascands for higher densities tao
partlally compensate for the deficient acteas. Ispleasnt top blascing.
glrdling andfor injectlon t©o ersate snags. Creats bat slics/flanges,
lighening scrikes, sap wells and cavicies Ip ereatsd snags and existing hacd
snags to ephance snag habltat feacures and inorease wildlifs uae,

Culture green Teplacement tress In early and old seral scands te devalop

futura largs dlasscer snags at the desirsd spacies cooposition and densities
for the full foresc rotation,
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Proteck down legs and smags with fusl breaks and/o¢ burm prescriptlons whece
necasgary to malntaln the desired deosities and size classes when
implementing prescribed burn CTeat®ence. Whara case hacdensd Logs a&re
ceaatad from burn Ereatmonts of wild Eices, puchanically evc slics in loga
and cut logs In half to impreve habirac for wildlife usa, This especinlly
celelcsl For pllesaced woodpecket foraging areas, geahavk FPFA‘s amnd along
riparian aress for marten habirtac.

Srands Ldentifisd far snag retencion will be entersd into a GIS database to
develop & pernanent cecord of size, dansiry, species composition and
location.

by Hed-naped sapsucker

Hanage for mers acres of sspan habitat than presencly ealec on  the
landscape toe help move che diversity and distribucion of plant commmnitles
pavard che condicians chat exisved during reference and historlc pariods.

Manage pure saspen scands to maincain the donlnance of aspen scems in both
the maturs and early seral BTages. At least pé-chird of the ezlscing
macurs stands will be copverted o & Younger age class snd oanaged a8
replacemant stands, Mature stands Ln poor conditien will recelva prlericy
troatment. Converted stands will be protected from grazing by ungulates.

Hanage mined sspen stands to maintain the present basal area racle of aspen
in the stand. Mimed stands of aspen in the peorest condirisn will have the
highese priesity for tresatment.

Inplement sechanical andfor prescribed burn treaCmants to prooots suckering
in marure aspen clenas that are witheur adeguate ceplacement stems and
still suppert & root system capsble of responding co Creatment.

Plant aspen where relic ssaturs/decadent trees Lndicate site comellcions are
favorable for establishment and growth.

Livestack grazing of aspen suckers will be concrelled, whers necassary.
until regenaration is a minteum of 4-6 Feet tall to insure suckers sprout
and replace the stand within Eive years after creatment.

Reason: Additional aspen will help meet the habicat needs and pessibly
impreve the population performance of ssssciated wildlife species. Aspen
stands are geperally our mest diverse plant comsunities in terms of both
plant and animnl species composition and produccivicy.

B, Aguacie

1. Flosdplain Restoratlen
Impeove baaver habicat aleng koath peresnial and imncermitcent streasa in
srder to enhance floedplain restoration, This should be accomplished by
reducing ledgepole pine and encouraging willew and aspen davalopaent

within the Floodplain. Methods ssployed may include constructing grade
santrel structures to vaise the water tabls, chus reducing lodgepole plne
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by flooding of che area. HBapld habitac enhancement would inelude ralsing
tha waray rablea with a grade contral struccure, cutelng ar plrdllng
lodgepole pine trees, and planciog willow in cthe e=dgas of the floodad
afmas. This work should ba dona in areas of hilscarle baavec ponds.

Beasan: Ephancesent of beaver habicat will allow beaver to astcabllsh
in marginal habitat areas and help iIn Fleadplaln zestaraclen
Benefits af beaver ponds include raised wacer table, Lnocceased summer
flow, sediment crapping Behilnd besver dans, refugla fer naclvs fish,
and lmproved wildiifs habicat.

2. Fisheries Gepetic Study

Perform & genetic study of pedband trout in the cribucary streame of Silver
Creak, Tha acudy should be condusted co decermine the lewel of
incrogresion that has occucted within the watershed. Alss, perforn genetic
studies of redband trout In Bridge Cresk and Buck Cresk {outside analysis
areal.

Ressomn: Stocksd ralnbow ctrout in Theepson Heserveoir have potentially
incrogressed wich mative cedband trout. Loss of genatle puricy of fish in
the watershed would ba contrary ta cthe requirsments in the Hational Forest
Hanagemenc Act (WFMaA) feor malntalning genesie diwersicy of aguacie
Epacles. =

Hunan Tees

Fecompendations focus on: 1) FPreviding commodity rescurces withina the scope
of ecosysten management. I) Enhanclng recreatlon sxpariences, envirormantcal
aducacion, and providing increased cpportunities for Klamath Indian Tribes

expresaian.

4. & major focus for recreation activities wicthin the watershed [s the
varlous bedies of wvacer; streans, ponds armd a reservelr, Of these, Thospson
Beservolr, and its assoclated campgrounds., is the primary destioations of
pecreation snthuslasta, If & sinlmm posl level could ba agresd upon thia
would ba & such mave popular apd viakle rvecreacion sice,

Heason: A oinimal and increassd pool level would enhance Elsheries and
aguatlc habitats thereby lmpreving water focused recpeacion sxparisnces,

B. Any road closure opportunities. especially at the higher slevaclons,
should ba considared,

Bamson: This would would sshancs dispersed recresatlon eppartunitciss, such
as back country hiking, and give che users mora of an isolation experience

in the wooded sovironment.

T, Expand davelopsd cpportunities in cha mars heavily used areas and provide
gieater accessibility to the existing and future recreatlon developmefniCs.
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Raasen: Previde or enhanca oucedsor opportunities for those with socse
phyveical Limicaclans and those lasa inkeresoad in backcountoy
ppporcunicies.

D. Incerpreciwve signs stracsgically placed throughauc tha watecshed could be
used To Llnoreass the p-.lhill‘- awareness of Forest Service land and resource
management acbivlcles,

geason: A long human history exists in the area, and strategle placementc
and wording of signs would relaca chis stery In an informacive and
lritarascing manner.

E. Thers L5 an ongolng effort to improve and maintaln good relatlionships
with our neighbors and the Klamach Triba,

feason: The Forsst should concinue co work closely and openly wich the
approprisce Tribal reprassntatives In  the managssant of outually
,eignificant forest resources to malncaln & positive working relacienship
with the ecibs.

Monitoring Hoeds

Contirue oonitoring bald esagle nest occupancy, success, and fledgling
sucomss, anmeally.

Monitor potentlal paregrine nesting cliffs at least every three years for
pocupancy, Bf occcupled, meniter annually co decermine neacing and fledgling
FUSCRES -

Mondter herbacesus and sheub responses (apecies coopositien, surviwval and
productivicy ) on the Alder Ridge wildfire and presctibed burns.

Hopltar occupied goshowk mescipg carzitories for oocoupAney, nasting and
fledgling suscess srmually. Monitor histerie unoccupled nest sites for
aceupancy every Ehree Yaars or whenever a project (8 propesed char would
affect hableat cepditions within a 400 scte area of the nest site,

Manicor the pileated woodpecker palr at Hagar Mountain to document nest and
roost Eress and atands being used by the birds.

Maniter levels of detrimencal upland soil conditions during project planning
for the purpose of Assegsing preswisting conditions im order to help
deternine projest alternatives. Equate detrimental soil conditions frem all
accivitias, Encluding systes rosds, to assess cumulative l@paccs.

Hepltar wegetacion trends (speciss compasicion, productivicy, dSensity,
capopy cover, ete.) within and adiacent to the Silver Cresk RNA Exclosure.
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Davalap & water qualicy/habivar monicacing plan for che wvactershed that
considers parameters including:

-Residual Fool Oepch

-Sedimentazlion (Macrolrvertebtates & Physical Saspling)
sBCpeam Temparaturs

-Besecvoir Temperature

-Large Woody Debris

On & represencative basls, menitor the [splessncacion and effectivensss of
BMP's, mlcigacicon measures, and constralots £or manageaent actlvicies.
Monitoring should esphasize wsesctlng Fepest plan  stacdards  for  sofl
conpaction and wark in BHCA's.

Armaally momitor 141 co 1% of completed watecshed ioprovessnts pralects
under the Forest WIN inventory system.

Pecform a geoecio wtudy of nacive fish species in the tribucary streams of
Silwar Creak, Bridge Cresk and Buck Cresk ([Bridge and Buck are outside
analysis area).

bevelop a systematle monitoring system for stream chanmals using FProper
Functioning Cendition (PFC}. Alluvial deposicional reaches (Hosgen Type C
and E) should be emphasized,

Data Gaps

Cemplata tha landscape ecosyatem assessgent module to determine mawisum,
average and range for LOS mactrix and core pateh sizes.

& site spacific Bald Eagle Hanageoent Plan needs to ba coopleced and
implemented for tha propossd Silver Creek Bald Eagle Comsideration Areas.
The plan should ioclude a mooltoring pregram Eo decermine the nusbar of
sagles susing winter poosc sices, season of usa, stands/trees being used; and
discurbance sources (especially from recreaciooal beatlng amd [lehing
activities in the wicinley of the nest stand). Flight paths ard foraging
ateas should alse be [demcifiad, Farest stands should be field reviewed by
& Journsyman wildlifs biologist, silviculturist amd fuels management
specialist to i{dentify habicat suicabiltfy, neesded treatments and develep a
priority scheduls for Future Creacmsnts.

Collect bazmiec fisld data on che diseribution, nusbers, ssasonsl FANES uEs,
and special hobltats of che slk hacds in the wacershed,

Collect basic fleld data on the distribution. populacicn (nuebars and coend)
and hablcat uss of MI spacies associatad wich LOS fereat cover, particularly
marten, pileated, white-headed, bBlack-backed, northern thres-tosd and Lawis
woadpackers, and goshavks scross che wacershed,

Collect basic fleld data on the hablcat salcabllicy ef LOS foreac and

replacesant habicar {n Management Areas 3, 14, 15 and "other mapped® old
growth for all che MI wildiifa species noted above,
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Collect basic fisld data on the present locatlon, acreags and condltlen af
all Bitterbrush and cupllasf smpuntain sahogany pacches.

Collece basic fleld daca on the habitac suicability of forest stands within
goshawk nest and post fanily Eledgling areas of pecupled neat sites.

Caliser basic Fisld data on che sessonal discs of goshawks by foresc cypes
cocupied in the wacershed,

Collact basic Eleld data on smag and down log conditions, densicies, and
sizes by forest cypes in the wacarshed.

callect basie Fleld data on tha distribucion and nmbars of red-naped
sapeuckars across the watershed.

Collsce basic Field data on the cuccent distribucion, scresge and cocdition
of all aspen stands,

I'

Beinitiata spring Lnvencories of ths sags grouse lek slice to determine
SECUPANCY .
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Stard Detsity Hanagement Guidss
Silwer Creel Analystis

Thess upper and lowsr panagement 501 zone calcualtlons ara based on Cochran wo
al (1994), The Upper Managemsnt zomed can be dafined as the densicy lewel ac
which a suppressed class of troes beglns to devalop. The Upper Hanagement Zones
{IMZ] For Ponderosa Pine used the formula UMZ = 363{-.36 +« QL(5I Ear PP}. Far
white Eir the sssuspcion was that the Upper Manageoent Zane would be calculated
by Adjuscing the LMZ as fdencified in Cochran (1994} based on the maxisus basal
area ldantified fn rhe plant associntion guide for sach plant assaslazian. Far
Lodgepole Plte & LMZI based on 170 vam uged ag liceraturs Ldancifias this as ths
ceitfenl thrasghold for Mouncain Pine beetle with nec anough observaticns to
decsrmine iF sice {ndex sffects lt. Lower Management Zosies (LMZ) were in all
casas .67 of the UMZ, The lower managensnt zoms 1s chat polnt at which most of
the site resources are still golng towards tree growth, 1t 1s essentially thac
polnt &t which there is a sinimun level of Lntarcres competition and Jusz above
paximun individual ctres growth an A sice.

FOR POMDEROSA PINE PA TYPES UMZ{S01} LMZ (5073
CPHILL {Panderosa Pine-Quaking Aspen/ Blusgrass)
FF Site Index= 78 153 143
CEC2LL [Pondercsa Pine-Junlper/Hountain Hahogony-

Bietachruah)
PP Site Index= TE 146 el

CP5217 (Pondecoss Fine/Biltverbrush-Manzanica/
Faxeun} {Fremont Planc Associaticne) - 150 100
TP Sice Index=7T

CF5217 {(Fonderosa Flns/Bittechrush-Hanzanita/
Fescue) {Pumice Zone Assoclations

PP Site Imdax= 71 128 B4
cP5215 (Pondercsa Pine/Bitcerbrush/Sedge)
PP Sice Ipdax= &3 153 o3
CPEILI (Pondeross Pine/Bitterbrush-Hanzanita/

Hawdlegrass}
PP Site Index= 74 146 28
CP5314 (Fonderosa Pine/Bittarbrush-Snovbrush/

Fasous)
PP Sice Index= &0 161 108

£P5211 [Ponderosa Fine/Bltcetbrush/Fescue)
FPF Site Indaw= 77 (Fremont FA Cuide} 150 100

oP8711 (FPendercsa Pioe/Bilctachrush/Fescus)
FP Sice Index = 76 (Fumlce Zoma PA Guide} 148& ag




CP5121 (Pondecosa Fine Mounrain Big Zagebrush/
Hlusgrass

PP Sice Tpdaw= 7& 146

P5Ll]l (Ponderosa Plre/Biccerbrush/Bunchgrass}
FP Sica Indax= &5 104

CP3I12 (Pondeyosa Fime/Bicterbrush/Needlegrass)
FP Sice Index=A0 181

CPF5311 {Pandereaa PLre/Bicterbrush-Snowbrush/

Heedlegrass)
FF Site Index= 76 146

FOR WHITE FIR PA TYPES

ME
" C——
CwHZl2 [CAN"T FIND IH THE GUIDE}
CWHZLI [CAM®T FIND IN THE GUIDE}
CWS3ILll (Whice Fir-Pondecesa Ploe/Snowberry/
Searwarc)
PP Sita Indax = B0 181
WF Site Index = BB ro
CWSlls (Miwed Conifer/Snowbirush) 5
PP Site Index = B0 161
BF Sica Indax = S0 aro
CWC4ll (Whice Fir-Ponderosa Fins-Vestesrn Vhite
Pine/Seicky Curtent)
PP Glce Index = T1 128
WF Sice Index = EO 281
CHCI11 (Whiee Fler-Ledgspele Pina/Long Stolon
Sedge-Headlagrass)
LPP Site Index = &7 17d
WF Site Index = 77 281
CdHI1ll {Vhite Fir-Pondercsa Hﬂl-ﬂulklﬂl ARpEn
Long Stolan Sedge
PP Sita Index = 78 285
CwS1LT [¥hite flr- Ponderosa Plne/Manzanita/
Oregon Grape
PP Site Index= BO 161

CW511Z (Mixed conlfer/soowbtush/sanzanica)
PP Site Index= T¥ Ldl

4y

"

104

wa

2448

1A

B
184

114
184

151

108

10g




CWSL1S (Mimad conifec/soovbrush/msdgs)
PP Sica lHdex = 53

CLG314 {Lodgepols Pina/Meediegrass/Llupine)

Slice Thdax LPP=T

cLH111 (Ledgepole Pine,/Quaking Aspen/Stcavbercy)
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Site Index = 75
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