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Nnvlol Cnnnr
Water body name: Nevada Creek
Water body number: I l0-40-10820
Watershed : Mendenhall River Frontal-Gastineau Channel

ConnncrroN
Survef datez 4ll4l20l4

Species & Lifestage: Pp, CHp, COpr
MTR: C042S068E

Quad: Juneau A-l
Findings: This stream's route and location differs from that illustrated in the Anadromous
Waters Catalog. It should be updated to reflect sinuosity and actual upper and lower limit
locations. We are maintaining the upper extent as currently identified, however we simply
ground-verified the location. Waypoint I I is the upper extent, and waypoint I is the lower extent
of fish habitat. Remove COrp as this specie is unsubstantiated..
Recommendations: Correct the route of Nevada Creek and remove COrp from the species list.

4ll4l20l4 Nevada Creek Survev Data

nt Latitude Sample Effort Sample Results

I

2

4

5

6

8

9

t0

58.2298

s8.2297

-134.3039
-134.3043

s8.2298 -134.304s

MouthofNevada Creek

Shallow riffie where stream

enrerges fromthe fees.

Captured in snnll pool near

treeline.

Captured in pool beneath

r"urdercd bank.

Captured in pool with LWD
Captured in snrall pool
Visual in deep pool at the base of
a cascade.

Captured in shallow pool
Captured in pool at base of small

rifle.
Captured in pool near bank.

I DV 85mm

Muhiple Pink fiy

Muhtple Pink fry

I DV 70mm

Mufr'ple Pink fry

Unidentified Sahnonid

1DV80mm
2 DV l00mm

2 DV 75-80mm . . :

58.2297

58.2297

58.2296

58.2286

s8.2284

58.2285

-r34.3045

-134.3047

-r34.3049
- r 34.3078

-134.3079
- 134.3084

Electrofsh

Electrofsh

Electrofsh

Electrofth

Electrofsh

Electrofth

Electrofish

Electrofish

Ehptrotuh58.2284 -134.3085



412512014 Nevada Creek Survey Data

Waypoint Latitude Longitude Notes Sample Effort Samnle Results

12 58.2289 -134.307

13 58.2286 -134.3072

lt 58.2297 - 134.3065 Reported Barrier: bedrock cascade 20o/o gnde for I lnq
jwnp pool depth is 0.91n! pool wilth is 3.7rn
Captured in pool
Srnall inlet on river right. Conductivr'ty was 20 p, temp b
2.7'C. DV captrred in mainstem. Condrctil'ity in the

maimtemwas 125 p, temp b2.7" C.

t og jam creating a l .2m fills. Jurnp pool depth is 0.6l rn

Captured in a pool
Waste rock pile on river left.

Small drainage above the mildle adit on river right.

Condwtivity was 88 p, temp was 3.loC. Mainstem

conductivity was 125 Fs, t€mp was 3oC.

45o/o gndierfr over l7m fomtoe to top ofbank.

600/o gadbrt over 16.5m fom toe to top ofbank.

70o/ogadbrftover lTmfomtoe to top ofthe bank.

650/o gadiert over I lm from toe to top ofthe bank.

Electrofsh

Electrofish

Electofish

Electrofsh

Measurement of
waste rock pile

Measurement of
waste rock pile

Measurement of
waste rock pile

Measwement of
waste rock Dile

I DV, lOOnrn

I DV, l l5nrn

I DV,50nnn

No fish

t4

l5
l6
t7

58.2285 -134.3078

58.2284 -134.3081

58.226s -134.3139

58.2262 -134.3151

18 58.2262 -134.3141

19 58.2263 -134.3142

20 58.2265 -134.3139

2t 58.2267 -134.3139



Looking upstream at the cataloged upper limit
to anadromy. Waypoint

Entering the tree fringe on Nevada Creek.



Nevada Creek Route Correction Map



Johnson, J D (DFG)

From:
Sent:
To:
Subiect:

Quinn, Tess (DFG)

Friday, June 27,2014 L0:30 AM
Johnson, J D (DFG)

Nevada Creek

HiJ,
I sampled Nevada Creek in two separate sampling events within the same season (spring) and captured no coho salmon
in either attempt. There has been a report of coho captured at tidewater, however none were captured above that
location.

Thanksl
Tess
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A! Mine Proiect

Task lz.g,Fresh Water Aquatics

Nevada Creek SunreYs

PfiEPAFEDFOR:

SrrsmtlDW:

PiEPI'R!D Elfr

oAre

DRAFT TECH]IICAL IIETORA}IDUU

Bill RileY/EPA
PatW McGrath/EPA
H^*y Noah/Echo BaY Alaska

Bill Stickne Y / YM / CtIZttt HIII
Randy Whitman/CH2M HILL

Decernber 3,L96

lntroduction
Thedrytailingsdispo.s{9Ptionof.1}reAJMineProFctsupp.lerrentalEnvirorrnerrtallmpac
Statement (SEIS) *o.la pfi.e a tailings nfl"ri""l"'OUty fid dt"H1l* adiacent

to Ne'ada creek -ril ff;;h"d Gfu 1). stormwater r'noffIrom these facilities has

il;;;;;alio anect the'creek flow and water quality'

A recoruraissance survey was conducted along $e loryer 1'0 mile of Nerrada creek in seP

tember ly,|bycl{,M=fr;;-;? t" ia"iriry iiformationneeds and to characterize the set-

tir,g. A brief report;;;bid N"""d".c;;k;;t submitted to the Environmmtal

protection Agency IEPA) and the ef*" ilp"tt^""t:j litl and Game (ADFG) for review

in December 1g5. g"sed on the review iorii 
"r,,r 

for that repoG it was detennined that

additionar ,"*or." t"i"J"J"uon of Nevada creek was necessary. This technicd memo-

randum documents ,t. -"U-"a" .rd t.Jts of the additional ctraraCerization effort'

This survey proSram had five comPonents: a physical habitat inventory' a fish use survey' a

macoinvertebrate inventory, an adult salmon sPawner suntey' and witer quality sampling'

The methods used to characterize th" "q";;; "io*""t 
at Nevada Creek are not intended to

establish 
" 

uaretine ioiJiJ".io* ro, r.'itt"-io"itoring' lt is assumed that if this option

becomes a component of the prefened alternative, a more compreherrsivebaseline

assessment wid be made prior to proiect startuP'

Methods

"hysical 
Habitat SurveY

rhysicalhabitatsurveJwasconductedbygHzq.}ilLlstaffonAugustz].,lgg6.Thesur-

'nethology followedprotocols d"t;ild oter the years by CH2M HILL fisheries



biologists. The protocols used in the existing physical flbitat 
survey provide information

that could suUsequentliU" *"a for assessiig potenUal impacts on the physical and some of

the biological characteristics of the stream 
"ti*'tot-,"r,t. 

These methods are generally

eguivalent to a U.S. il,lj;;ice 6vel4 survey' Themethods used are equivalent to or

quantitativ"fy .*"""I-tt *u described in the nfA napA Bioasxssmmt Protocols ft use in

Strams anil Rioss6P;;-iir8.t. e.o.pt.te description of CFI2M HILL physical habitat

survey methods is given in Appendix A'

Fish Use SurveY

The sunrey of fish use was conducted on August 20 ,7g96,with electrofishing gear' A per-

mit for the electrofirhiog *", obtained rrom RprG. Because a population estimate was not

prrp"r*, block nets ani multiple-passmethods were not emplo.yed' A1 stipulated in the

bermit, no electrofitl,it f*"r.6"ai"t a io thepresence or vicinity of salmon spawrrers' The

f#.';;-iiJr"i"a lu""t hatf of the reach b"t "*t tide water and the impassable cas-

cade (the distance covered was about 50 yardsin length),.and a reach of about 100 yards in

f"igtiii"r, above the cascades. fne qrpes of habitat filnea included pools, runs, pocket wa-

ter, riffles, and the lower gradient ariis of rapids. Nocascades were fished for safety rea-

soru and because of the low probability of capturing fish there.

Stunned fish were collected with a dipnet and traruferred to a Sgallon buckel When a half'

dozen or more fish had accumulated in the bucket, they were anesthetized with M92
(tricane methanesulfonate) and processed. Processing ionsisted of identification and length

measurement. The fish were then immediately returied tobacknrater or poo-l areas of the

stream via net kansfer. The MgZ solution was then discarded well away from the stream'

Macroinvertebrate S urveY

Macroinvertebrates were sampled in riffle areas within rapid habitat units because of the

lack of discrete rifffe'unil. ai.O-^'area was disturbed ahead of a l.Gm-wide kick net for

each sample. All of the substrate particles (mostly cobble and large grlv:l) were either

kicke,j ove:. or t"6J;;;r Uy hand. The contents of the net were carefully concentrated and

delivered into 500-mL iars containing 10 percent formalin Three days later,the contents

were washed with clean fresh water and^then placed in 70 percent isopropyl alcohol for

later processing.

The samples were processed by the CH2M HILL laboratory in Milwaukee' Macroinverte-

brates were identified to the family level and enumerated. The level of treatment is equiva-

lent to EpA Rapid Bioassessment Frotocol II for macroinvertebrates, except that a Coarse

Particulate organic Matter (CPOM) sample was not taken because none could be found'

The stream is swift, and thsamount of sl'ow water where organic materials might accumu-

late is sparse. Stt"ia"r" *ere probably well represented in the sa:nples taken in the riffle

areas, however. There *"." rrr"r,y fir and hemlock needles embedded under the cobbles and

small boulders where the samples were taken, and these represented the only organic ma-

terial accumulations seen.

Spawner SurveY

Adult salmon spawner surveys were conducted on a weekly basis on ll.occasioru from
j"fy fa to October l,ugg5.Ouring the first trip, a base map was sketched of the reach

sEttO02D30o.Doc



accessible to salmon (up to tlre cascades). On subseglmt {gs, the nunrber and position of

live and dead salmon were noted on the -"p7a"" !ffO. \otes were taken regarding bear

activity. The carcasses of dead ,Ao,or,*"i"'remot'ed from the strearn channel area on each

trip so that no doubte counts could be made.Other information taken induded weather'

strlam temPerature, water clarity, and estimated discharge'

Water OualltY SamPling

A water quality sample was taken fromNevada Creek for total metals' dissolved metals'

various coEunon.",i'o* and aniors, pH, specific conduCtance' total suspended solids' tOtal

dissolved solids, and turbidity.The simpli that was submitted for dissolved metals anal-y-

sis was filtered with a O.45-micron dispoiable filter. The sample was analyzed by Columbia

Analytical services, lnc., in Anchorage: y"ttit spikes and matrix spite {yrficates 
were mn

on the total metals parameters. I'ne irtt list of pirameters and detection limits is presented

in the Results Section.

Results

Physical Habitat SurveY

Nevada Creek is a small second-order stream on the north side of Douglas-lsland. The creek

origi*t", on the east side of McDonough Peak and flows generally:rort\ for about

2.Oliles to discharge into Gastineau Channel adiacent to Dupont' The5 is one.unnamed

tributary that ioins inth Nevada Creek about l'.0 mile uPstream from the mouth' The water-

shed is mountainous.which is typical for the area, and ippears to be relatively undisturbed-

The reaches examined in this s.truey were covered by mahrre forest and successional

timber.

Gradient

A previous recoruraissance survey revealed two distinct reaches by gradienJ below the

urrnamed tributary. The first 0.5 nile below the tributary is fairly steeP-, with an average

gradient of about bsperce"t slope. This.reach is characterized by nearly continuous high-

fradient rapids. The charu,el is incised about 100 to 200 feet in a steepwalled gorge' The

io*", O.S rnile (the area that would be adfacent to the tailings processing facility) has a

lower gradient.

Nevada creek is a moderate- to high-gradient stream in the O.$mile reach surveyed (the

lower 0.5 mile of the creek) 
".r"r"g!r,g'"bout 

5.7 percent slope. The overall gradient of the

system from the headwaters to tL" rnouth is 17 percent. ln general, the charurel is well con-

fined by hill slopes, with little or no floodplain. The qurveyed reach is mostly incised about

10 to 12 feet. A series of bedrock cascades about 500 feet upstream from tide water defines

tn" rrpp"t limit of anadromous salmonid use- The gfadient in the anadromous zone aver-

ages about 4.5 percent. The tide water reach is a delta of gravel and small cobble' The chan-

nlt splits iust below the high tide mark into two charureG of unequal tyu Th: proportion of

flow in these two ais*f"t"aty channels is not consistent over time. tn September 1995 the

eastern charurel conveyed 
"Uont 

65 percent of the flow, whereas in August7996 the westem

charurel conveyed about 65 percent of the flow'

sE 10020300.0c



Habitat UnltTypes

The habitat in the sqrvey reach can be described as mostly rapids with a scattering of small

but highauality pools and an abundance of cascades. Overall, 66 percent of the stream's

surfacl 
"r"" 

*"tio.tt d to be either rapids or cascade (Iable 1, Figure 2). Pools, which con-

stitute about 22 percent of the availabie area, are formed mostly Uy tttgllllconstric-
tion/bedrock, boulders, or, to a lesser extent, large woody debris (LWD)'The pool quality

was found to be generally very good with a pool quality indel average of 4'6 out o! a pos' 
-

sible 5.0. There are 
" 

fan'iatge, Jeep plunge pootJttrat provide excellent habitat. Glides, rif-
fles and runs are generally i"t 

". 
Most oittrese tlpes of habitat are fonnd as subunits of

rapids. Pocket -"-to, which is coded as "boulder rapids," would be an example of a tlpe of

t"piar that provides a complex of microhabita!tff9s in a mesohabitat unit classification

ryrt"*. Cascades 
"r" "ott "r,otr 

and form partial and-complete blockages to anadromous fish

in tr,e lower reaches. The pool/riffle ratio was calculated to be 1:3.5.

There are three distinct reaches by habitat function within the sunreyed area: the intertidal
area, the short reach upstream to the impassable cascades, and the reach above the cascades.

The habitat in the two distributary charurels in the delta is almost entirely riffle. At low tide,

the lengths of these two charurels are about 400 and 300 feet long for the larger and smaller

charurels, respectively. There is a highauality pool at the head of tide water that senres as a

staging 
"t"a 

iot fish moving upstreim. The reach between tide water and the impassable

caiadls (about 400 feet) isl complex of rapids, riffles, and small pools. Above the impasg-

able cascades, rapids become increasingly more dominant as the gradient incleases slightly.
Plunge pools and cascades become more common.

Substrate Composition

Substrate composition in this relatively high-gradient system is skewed towards boulder-
sized materiats lFigure 3). The rapids are mostly boulder (36 percent) and cobble (25 per-

cent) and have thelppearance of good food-producing areas. The cascades are mostly over

bedrock. All habitat tyrpes including pools and glides have a very low proportion of sand

and silt/organic material. Gravels are generally embedded to a low degree There are an

estimated 48 yd'of spawning gravel in the reach betweett tide water and the barrier. Most

of the available spawning 
"rias 

are in the tailouts of the small pools *d Tj in riffles. The

intertidal reach has ab'un-dant clean spawning gravels, an estimated 135 yd'between the
+4- and +12-foot tide elevations. Gravel deposits upstream from the cascade barrier aPPear

to be entirely adequate for the presumed population density, based on rearing habitat for
cutthroat trout (Oncorhynchus clarki) and Dolly Varden char (Saluelinus malmal.

Riparian Community. The riparian community along Nevada Creek for the approximately

O.S-mile reach surveyed is dominated by mature, dense, coniferous forest. The dominant
overstory species is 5itka spruce (Picea sitchensis). Western hemlock (Tsugahntophylla) and
red aldei (Alnus rubra) are subdominants. ln some locations, overstory trees are young and

sparse. Understory vegetation is not always present; where it occurs, it is dominated by
devil's club (Oplopanai horridus), blueberries (Vaccinium alaslumse and V. ooalifoliun), ferns,

and mosses.

Although not dominant, three additional riparian communities are associated with Nevada

Creek, &curring within several hundred feet from Gastineau Charurel landward. First, an

herbaceous community dominated by sedges (Carex spp.) and grasses extends approxi-
mately 150 feet from Gastineau Channel shoreward to the maximum extent of tidal

sE 'l002o30o.ooc



F
I

influence. Second, a Sffoot band of younq gsse "19:tj:::: 
occurs on the shore from the

extent of tidal s'rge;;;;"^. Third, ttre-"lder forest transitions upstream into approxi-

mately 1@ feet of yo"it!' aerse mixed forest of spruce and alder'

The riparian conditions aPPear to result from both nahrral and human disturbances' Natu-

ral disturbances to the riparian zone aPPeaI to include wind-throw and flooding' Hurnan

disturbance, 
"pp""tlo 

ii.tude timbeiana fuAwood harvest' mineral mining' and trail

corutnrction. se.rera lri;,*tp;;"re observed in the riparian zone and several cut logs in

the creek. a rortu.ijg"-"".I5**.,"a over the lowersrost bedrock cascades had col-

lapsed and substantially decayed. Portiors of old flumes' PtPes' and a settling basin are po'

t"'r,tid evidence 
"f 

tiiirt 
".titiUes' 

Hto, alarge old steam-engine and boiler were located

at the lower reach of the creek near trr" rr,or". iidging frql tnJsize of trees growing out of

nursery logs, these i;;-;;"tated.distt'b;*t probably occured at least 50 years ago'

Shading throughout the riplrian "o.riaotit 
heavy,^with tteit c"nopy closure in most places'

Large WoodY Debris

LWD is moderately abundant all along Nevada creek' LwD provides overhead and in-

stream cover u.rt, roilil i.ri p"", 
"irr.Ja"a 

rogs do little tb cteate pools. Tttis appears to

be a result of the hifi;;it""t "rd "o** 
substrlte of the system' There are' however' a

few log lams upstre'a*-fro^ the cascades that create plungepools on the dowrstream side

and spawning rUn", oitft" upstream sides. fne rectuitrnent potmtial for LWD along the

stream corridor ir hid;;th lUrrr,a*t matursized trees at streamside and within falling

distance from the channel.

Fish Use SurveY

Four species of fish were caught-while electrofishing in-Newada Creek cutthroat trout

(Oncorhynchus chril,Dolly Varden chai lscluelinus'malnu'1, co\o sa!1on !!,kisulch)' 
and a

sculpin (Cottussp.). Four cutthroat trout were caught, ranging from 7l tollzmm in length'

These were all found in riffi"/"pids/edge-waterlnvironments' Two Dolly Varden were

caught in the large, deep bedrock poofs urrd -""r.,red 110 and 190 mm in length' A total of

10 coho fingerlings *"i1, .""gt t, ranging in len€lhIt"T:l to 75 mm' Most of these were

caught in small pools. A group of 
"pproii-"tef"y 

aO to-lO iuvenile coho were observed in

the pool at tide water Uut"co,ria ,,ofU" samplef lvith eleccofishing gear because of the pink

salmon spawners pres€nt. A number of these fish were caught with a dip net to verify that

they were indeed .oio i.r*rer,iles. Sculpins were by far th9 most abundant fish caught while

electrofishing. A total of 28 sculpin were caught tuttg-g from tL5 to 111 mm in length' The

orrfy spoier"tfot were found to'bu pr"tent adove the cascade barrier were cutthroat trout

and sculPiru.

Macroi nvertebrate Su rveY

A total of six orders and 11 families of aquatic invertebrates were collected as a result of the

macroinvert"ur"t" r.r*ey (Table 2). The organism colnt dersities were 85' 65' and 44pet

m'. Because tn" *o"" r"riples were taken ii nearly identical habitat and were spatially

separated Uy or,fy 
"Jo"iib 

f.",, they are essentialiy replicates. Nearly all feding guilds are

represented by the organisms caPtured in this survey' A detailed analysis of trophic stnrc-

ture of this communiffi"r,o, possible, however, because of the taxonomic level to which

sEdl0020300.00c



organisms were identifid. p.tptte-trs lack of precision, it is. app-arelt thtl th: community

;,![; represents m"i 
"f "iAatively 

undisturbed watershed with relatively clean water'

Adult Salmon SPawner SurveY

Salmon spawner sunreys were conducted in Nevada creek on 11 occasiors during the

months of fuly, A"gdi,;;i;;;r, and october. A total of 284live salmon and 78 dead

salmon were observ;;;i-g this period (fable 3). Pinf salmon (o' gorbusdta) were by l,"r
the most abundant, *itL u toierl of iZs live'fistr. The pink salmon run started in the middle

of August and continued until the middle of September, peaking on August 27' A total of

.ight fit'" ctrum (o. iti) arraone coho (o . kbutih) were obsen'ed. The chum salmon were

tni first salmon rp"*r."r, obsenred in Nevada Creek, on August 3,1996' A lone coho

salmon was obsened on September 15'

A population estimate is not determinable for several reasoru' First, the number of dead

salmon was different from the live count. Second, we did not build a weir to prevent fish

from leaving the system. Some of the salmon obsen'ed might have been strays destined for

the DIPAC iatcfrefr and, after observation, might trave dr:PPgd.back into Gastineau

Charurel and resumed their migration to that dJstination. Thid, there was evidence of ex-

tensive bear use of fresh (live) Jahon. Carcasses were foundalongside the stream and

back in the forest away from ihe stream. The data sheets for this task are included in

Appendix B.

Water 0uality Results

The results of the water quality sampling for Nevada Creek_are shown in Table 4' This sam'

ple was taken on August'Z1,t6g6.ti 
" 

d"." metals detected in the total (unfiltered) analysis

were aluminum, barilm, coPPer, iron, and manganese. These sarne metals, exc€Pt fOr cop-

per, were detected in the dissolved (filtered) analysis'

Conclusions
Overall, the habitat value in the surveyed portion of Nevada Creek is fair to good' Over-

head cover is excellent, glavels are clean and adequate for resident species, and-some

spawning area is availaile for salmon, especially 
" 

q. intertidal area. The pool/riffle ratio

ii only fa'lr, however, and the food supply aPPears to be greater thari the rearing habitat

available. lnstream cover is only fair, mostly limited to substrate. Large pools are rare'
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APPENDIX A

Physical Habitat Inventory Methods

The fish habitat inventory methodology developed by CFI2M HILL for assessing environ-
mental impact andyses in the Pacific Northwest and southeast Alaska is based primarily on
protocols of the Oregon Departrnent of Fish and Wildlife (ODFW). Values for some pa-
iameters were taken from the U.S. Forest Service lntegrated Riparian Evaluation Guide:
Internountain Region (USFS, 1992).The pool quality index used was developed by Platts et
al. (f987). The equivalent FS Regon 10 protocol is a kvel4 survey.

Each habitat draracteristic (paranreter) measured or assessed during the field study and the

rationale for induding the parameter are dessibed below. The data provide five categories of
information:

1. Channel moqphology
2. Substrate composition
3. Bank cover/riparian comrrunity
4. Largewoody debris
5. Instreamcover

Some of these categories have many descriptive parameters, others only 
" 

few. For puPoses
of field data collection, parameters were recorded by habitat unit, or t)?e, in actordance with
ODFW methodology. For each reach, all habitat unit data were recorded on two tnit data
sheeg with an experienced fisheries biologist responsible for each sheet. A reach data sheet,

primarily consisting of a photograph log, also was prepared by one of the biologists.

The following text discultses each parameter listed on the data sheets.

Unit Data Sheet I
llnit Numbq. Habitat surveys were always conducted moving upstream because habiat
units (FIUs) are most easily delineated from an upsbeam view. FIUs were numbered sequen-

tially as encountered. Where side channels were encountered, numbering was continued in
the main drarurel to the upsbeam md of the side drannel, then the side channel was num-
bered from dorvnstream to upstream.

llnit Type. Habitat units (mesot)"es) were delineated using ODFW criteria. This system rec-
ognizes 24 differmt habitat tlpes, including 8 different pool types. 'Run" and rapids ("raP")

were added to the ODFW list to differentiate them from "glide" or "riffle." Habitat tlpes are as

follows:

PP Plunge pool
LP Lateralscourpool
SP Straightscourpool
TP Trench pool
DP Dammed pool
AL Alcove
BW Backrrater pool
IP Isolated pool

sEdl0020il1c.00c
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RU Run
GL Glide
RI Riffle
RP Riffle with Pocket water

RAP Rapids without protuding boulders

RB n"'piatwithprotmdingboulders
RR naPidsoverbedrock
CB Cascaaeoverboulders
CR Cascadeoverbedrock
SB StePoverboulders
SR StePoverbedrock
SL Step over log(s)
SC SteP over face of cobble bar

SS Step created by stnrcttrre (culvert' weir' dam)

BP BeaverPond
CC Culvert crossing
DU Dry unit (Puddled channel)

DC PrY O""tia (whole reach is dry)

Appendix B provides descriptions and definitiors of these habitat tyPes'

clutuulType.lhisis an ordering of multip-le claff|elJy.size, separatinq main charurels'

designated by (01), from secondiy (02) atid tertiary (03)-channels' A single charutel was des-

,g'"[a-iy tmi frof"t a pools, alcoves, or backruater pools were designated by (10)'

Perccnt Flow.This is a visual estimate of the relative anount of flow in each channel where

multiple channels o"i*. A single channel was always 100 perccnt. The total combined pcrcent

was also 100 percent, by definition.

unit lntgth. All unit lengtrs were measured directly usint a hip ciain' lncrenrents were

measured in tmths of feet.

llnitwiilth. unit widths on wide charurels (greater than 20 feet) were visually estimated and

checled perioaic"uylrsll" ht .h"i" for cJibration. channels less than 20 feet wide were

measured directly with 
" 

i.ip .fiui" or an incrementally marlced wading staff with a precision

of 0.1 foot. Estimates and measurements were based on wetted width obsenred during the

t*"y, which roughly corresponded to low-flow conditions'

BankfullMiitth.Bankfull widths were visually estimatedj?:"Pt"t""l an.assumed wetted

width at the otdi*ry t igh;";"t mark (oF[v1n4- The oFIWM-was visually assessed on the

basis of vegetato" "i", 
.iidition, and species; water marks on rocks; position of debris piles;

and inflections inbank sloPe'

Average Depth.while walking uPstfculm in the channel, multiple depth measuremcnts werc

made using a waaintstaff-tti"a in g.l-foot increments' Depths werc averaged' which was

influenced by factorl such as channel uniformity and percent bouldcr protnrsion'

Maximum Depth.This was the maximum 
-d"P-,t', lneasur{, Sometimes' where water depth ex-

ceeded staff length or was too deep to wade,'depth was estimated visually from pool mor-

pholory.

sE lo(nD3tc.o@
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BmlcfullDqf.lr. The rmit's maximum depth was added to the estimated distance (depth) be-

tween the water surface and the OIIWM.

pool Qtalitv h d8 (PQI).PQI is a rating derived using a key do'eloped bl Plts et al' (1987)'

The scale is from f to Sl*thi denoting;poor" and 5 denoting "excellent." Criteria usd
i"J"ae depth, cover, and width of pml relative to average channel width'

Slope,The rurit's gradimt was measured as Percent-:t"t "l 
the water surface using a dinome-

ter. Slopes -"re ojt* rri"ually estimated and periodically checlcd. Estimated slopes were

preceded by a "-" on the data sheet.

shairc.shade was measured with the clinometer as the degrees of shading by ripllan vegeta;

tion and landforms p."p*ai*far to the channel unit on the left and 4ghab.,ry. This variable

required integating topographic shading and canopy dosure. Thevalues, combined with

"rp"A 
data, piorided in atih"tu of poErtial solar input to the channel udt'

Aspect.Aspect is the compass heading looking upstream 
"loot 

the cerrtral axis of the unit. Ir'
*i"f"t units are averagsd. Comer pools use a line tangent to the cun'e. Measurements are

rounded to the rr""r*is degrees.Itieasurements were recorded as read on the compass did
and not corrected for magnetic declination.

Notes: Specific habitat unit (e.g., cover ty?es) were described further, where needed.

Unit Data Sheet 2

llnit Numbet This cortesponds to the same nurnber on Unit Data Sheet 1'

llnit Type.This corresponds to the same tyPe on unit Data Sheet 1.

Unit Inrgth anilWidth (Shaiteit).These parameters were induded for calibration checks of

visual esim"tes. I-engths were measured and not estimated in ttlis surveyf while-widths were

estimated visually *'iet the ctrarurel was wide. Calibrations wer,e checked periodically with a

hip chain.

pqceat Substtate.Substrate composition was estimated visually as a percent of the total sub

strate. Size dasses were defined as follows:

Material

Silt and organic material

Sand

Gravel
Cobble
Boulder

Bedrock

sE!1qI2rD3lC.00C
10frl96

Diameter

Less than 0.1 mm
0.1 to 2 mrn
2to64mm
64 to256 mm
Exceeds 256 mm

Description

Very fine
Very fine to pea size

Pea to baseball size

Baseball tobowling ball size

Exceeds bowling ball size

Solid rock

Size classes were generally rounded to the nearest 5 percent, excePt when that fraction fell

below 5 percent oI the total. The entire habitat unit was averaged.

pqcmtEmbeilileilness. This is a measure (percent) of how much silt and sand fill intersttial

rp"*r among gravels and cobbles. A visual estimate was made using Forest Service criteria'

4.3



The FS standard for maximum esrbeddedness in otherwise suitable gravel for spawning is

35 percent.

Spauming Area. Suitable spawning area in square yards within a habitat unit was visudly

estimated.

vegetation class.vegetation "lq* 
*1:" to the type of vegeSqo" in the riparian zone' Ripar-

ian zone width is defined rougtrly as tlre ptant 
"oo,*ttnity ryt it influenced by the stseam or

can influence tf,. ,t 
""ou 

e"lif,iilg *itlti; tL" floodplainand pY tree that 
9an fall 

into the

ctrarurel is corsidered part of the riparian comrrunity' Vegetation tlpes and codes are as fol-

lows:

N = No vegetation (base soil' rock)

G = Grasses and forbs (herbs)

S = Shrubs (e.g., willow, sage)

D = Deciduous trees

M = Mixed conifer and deciduous trees

c=Coniferousdominated(greaterttransoPercentconifers)

The vegetation class was broken into dominant and subdominant tyPes'

Bank class. Bank classification is a general description of the streanbartk at the active charurel

margin, focusing "" "i.aififiry. 
fne"feft *a tighfU"t*" were considered separately and das-

sified as follows:

NE Nonerodible. Bedrock or boulder-lined bar*s'

vS Vegetation€tabilized. Vegetated and/or overhanging erodible bank, partly

or wholly stabilized by vegetation or roots'

AE Actively eroding. Actively or recently eroding bar*s with little or no vege-

tative cover, mostlY exPosed soil'

Pqcent Llnilqcut Bank.This is a visual fjstimate of the Perqnt of the habitat unit's perimeter

."ip*"a of underctrt bank (at least 0.Fmeter underout). It included the length of ,ndercrrt

rootwads and was a combined average of both banks'

Latge wooity Debris (LWD-LwD was separat{into three diameteFbased size dasses: less

tharr 5 inches, 6 toL2inches, and over rz inctres. The total combined length of woody debris in

each size class was visually estimated'

Total Cooer.This is the estimated cover for each habitat rurit as a percmt o{ the.surface area'

Cover is estimated based on stmctures with size required by 1+ age trout' A code wiui re'

corded to rePresent percentages as follows:

1 = 0 to 5 percent total cover

2 = 6 to 20 percent total cover

3 =21to 40 percent total cover
4 = gteater than 40 Percent total cover

cooq Type.T\edominant and subdominant cover t'?es were recorded for each habitat

unit using the following cover codes:

sE fi002o31c.Da
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undercut banks



S = substrate
D = depthexceeds3feet
H = overhanging vegetation within 10 inches of the water

surface
W = wood material
T = hrrbulence
A = aquatic/emergent vegetation

Reach Data Sheet

llnitNumber. This to the same number on Unit Data Sheets 1 and 2'

Channel Fom. Cftannel form is determined by the moqphology of the active channel, hill-

slopes, terrac€s, and floodplairs. Ctrarurel corstraints occtrrwhen adjaccntlandforms resEict

UterA charurel movementl In constrained charurels, streamflows associated with dl but the

largest flood events are confined to the existing channel. Two conditions can occur:

o valley Flool width (vFn. Less than 2.5 times active channel width (Acw)- Always

"o*t "it "d, 
defined by the characteristics of the corstraining feature as follows:

CB = Constrained by bedrock
CH = Corstrained by hillslope
CF = CoruEained by alluvial fan
CL = Constrained by road, dike,landfill, etc.

r VFW more than 2.5 times ACl t. Canbe constrained or unconstrained. Urrconstrained

t1ryes might have low terraces, overflow channels, or floodplains adjacent to the active

charurel as follows:

US = Unconstrained-predominantly single chamel
UA = Unconstrained-anastomoging (severd complex,

intercormectin g charnels)

UB = Unconstrained-braided channels (numerous, small

channels often flowing over alluvial deposits)

Vagey Width Index (VW). \AI/'I is the ratio of active strcam channel width to valley floor

width. This was recorded as estimates of average channel width (in feet) and valley floor width

(in fee$ separated by a "/".

Slream Temperuture. Stream watcr tcmperan[e was measured with a hand thermometer about

ttyee times per day: moming, midday, and aftemoon. Temperatures werc taken in riffles wherc

water is trubulent and wcll mixed.

Stveamflout Streamflow was gaged on days when transect measurements were taken at loca-

tioru with a relatively smooth and uniform cross section.

photographs. Photographs were taken throughout each rcach to document notable fean[es, at

tne Ucginning and end of a reach, anywhere major habitat degradation was occurring, and wherc

tributaries entcred. The photographs recorded typical habitat, unusual habitat, and rcp
resentations of habitat-t1'pc designations. Photographs werc almost always taken facing up

sE 
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sbeam. About one roll (36 frames) was used pcr reach (about I day's effort), with roll and frarne

numbers recorded.

Notcs.This was a description of what was seen in each photograph and constitutes a photo-

graph log or documentarY.
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