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In annual rspois offish passage monitoring ofa scour control stuqtue
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The department will also accept for consideration nomination forms based on observations
of adult salmon carcasses based on the following criteria

Two of more salmon carcasses were observed and species was positively identified,
ano

There is evidence of recent spawning activity such as the observed presence of redds
and/or observation of fish eggs in the gravel, or

c. There have been recent observations of liveispawning salmon of the same species in
the same location, or

The nominated water body is a tributary of a currently specified AWC water body that
supports the same salmon species, or

There are observations of adult salmon of the same species immediately downstream
and listed on a corresponding AWC nomination form.
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AT{- EVALUATION L}F !.ISH P.\Ss.\GE ASSOCL\TED
WITIJ i'rElv STRUCTT RES COr\STRUCTED lN TI{E

SK{GW-\Y RI!:BR -{,YD ?t LL-E} CRONK.
ocToBER, 2002

.{BSTF,l,CT

A]raiysis of fish ptssage flnd hydJau-lic char3cteristics associatsd with rew fish habitsl

rmprovernents ii pullsr Creek was condu ed Ocrober 5.6 and 7. 2002. r\nalysis of [sh passage

associated with a new scour conuol stru{.tule in *re Skagway R'iver was done Ocrober 6 ald ?,

?002.

llinnow naps a.ncl visuat fish surve,vs were employed in these analysis and water ilo'e

measuremertts were also taken io Pullen Creek.

Counts of 962 adrlt pinL salmon, .13 adult coho salmon and + adult Dolly Varden in Pullen Creek

ildicate that t-hese udult foatt t *" a"pable ofl:oving upstearn *[oug-h the new cu.lvefis td more

upstream meas. lviirmow trap carches in Pullan Creek of 111pveniie coho salmon ard I 14

jwenile Doily varden indrcate viable populations oi rcaring llsh tbr a srrrall stearn the size of
Pullen Creek.

No juvenile sahnonids were observed to move upstrg:un &roug.h thc new cuiverts on Pullen

Crelk du,ing this work. {jpstream movement by juveniles is likely occurnng at lo\Yer water

levels, holvwer, lowcr tides at the strearn mouth preclude entfi into the stream and hisirer flou's

d Secood Strest culvert likei.v Prevent upstream movement by juveorle's

on the skagyray River, one adult pinli salmon carcass and four live adllt Dolly Varden countsd

upsFeam ilom ih* ."oo. 
"ontlol 

structure indicate that tirese species can move upstream over t1e

scou control structure. lvlirmora'tap catches of 251 juverrile Dr"rliy Varden, 67 .luveniJe coho

salmon and 18 juvenile chinook salmon indicare reasonable populadons ofrearing fuh bcth

upsteari and downstrearn from the scour conuol stmctule

No jul enile salmonids were observed to move upstr-€am over thg scour ccntrol sirucrue durmg

tis work however it is believed that they could move upstrean over the stmfiure irt the waler

levels observed oc:obs 5,6 and 7,2002, At highel levels srnall salm,.r-nids couid find upstlerm

m.igratron possible a.long the shorelines whsre thele is considerable covsl that would leduce watsr

velicities.' During very low flows in the river, velociry i'' the fish passage trorch ma-v preclud.

upsEerm movenent by srnall salmomds. however durilg these low llows one t/ould not Expect

sr!5lificant ups[earn movemclrt to be occurrins.

The presence ofjtvenile chinook salmon rearirq in he skagwav Rivef was docunented duriag

thrs work.

The Skagway fuver has neady armuai runs of eulachon. howe'rer -'he5s p115 noved above the

,"o*.oiooi structr€ $te onJy dtmg years havrng ver.v large nurs' Runs sincs constructron of

the scoru coatol devrce have been of lesser magairude amd as a consequEnce. it 1s not yel known

whe&er eulacbon c3r move LrpsteSm over the new su-dcture



BACKGROUNI)

The Skagway River runs along side the skagwqz Airport and erosion and flooding have been

*rlor coin.ems tbr yeffs. In 1998- tbe Alasta Depament olTransponation and Public Faciliries

(DbTpF) recerved penrits to improve fre arrport, ilcluding mcdificaticn of thc Skagrtay fuver

to diven]low awqr from the airport. As mitigation tbr tbis in-water worL DOTPF replaced

culverts and rebujlt dte lower secdon of Pullen Creek- wtrich was bel.ieved to be severely

impactiag fish movfinents in the stream. Pulien creek, located in the rmddle of the cit-v of

Stagwry-tras been subjected to reiocarion and manV adve$e modifications since the gold rush

dayi lir" sa.ea* mouth is presently many feet higher in elevation ihat it was onginslly due to

lcnd development along the water&otrt (Photos l, 2)- Fish erterhg hnlen Creek have bed trouble

for many yea.s due to &e elevared outlet structure. Ilittgation wo* by DoTPF was designed to

improu" dsh passaee in Pull€n Creek. The effect of this work was to be evaluated for tlree years

follo*ing the work. This repon covers the first evaluation of fish passage assoclated w]1h new

structures coostructed in the Skagway fuver and Pullen Creek'

OBJECTI!'E

Detemine if the scour cofltlol stnrcture consrructed in the Skrg*-ay fuver a:rd rssocrated

mrtigation done in Pu.llen Creek are providing adequate fish passage'

Fish passage associ.ated with the lblloving smrctnres was ana\-zed during this work.

Skagwry fuver
--Scour control structure

Pullen Creek
---Second -\venue culven
---Broadway Sfi'eet cr vefi

--Newly day Lighted channel

--New outlet culv€fi |Ind structure

}IETHODS

G€e mimow traps in lA-inch mesh baited with sabnon eggs were sst rn prime habitats:rrd rn

areas where conccntrations of rearing fish were obssrved. Bait was treared with li 100 betadyne

solution lor a tsn-roinule soai! borixrcd sd ftozen pnor to use Traps were set for aDproximatel-v

a lbur-hour long soak- The ounbers of fish cauglt per species Per tr3p were recorded along with

notes on wb€dler the fish were small fr,v or presmolt which woul<i likely out-mrgrate n€xt spnrg,

.:rJl fish caug.trt in mirmow raps during course of this wolk were released un-hamed, except lbr

three juveniie chiaook which wera ccilected for positive identitlcation

In visual surv€y3, Polaroid glasses were lvom to eniance visibility in the waler' The m[nbers of
hve and dead dsh were recorded b_v species- Under cut banl<s aad bn:shy habitats were probed



with a walkilg stick to comt fish in those arees

Visual siream surveys were conducted on Pullen Creek from the 
"-tream 

mouth upsderrn to rhe

hatchery orr the essifork and up to 14th Avenrc oa the west fork- The sun'e-v area and miruoow

fiap sites on Pullen Creek are sho'*n on figure I-

Mirnow trap site locations in Pullen Creek are descrjbed later ur this section' This sfeam

charmel is qite stable and ttre trap locations could be duplicated ia the future'

Visua.l surveys on the Skagway Riv€r 'I/ere conducted from thE lower €Ild of the runavay t'o a

pointsPProxmarcly600yardsrrpsuernliomtheKlorrdikeHighwayBridgeandmaclear.uuater
il*"i inut p.off"t"d tn" C.-"t"ry Road' The channel was surveyed upsteam to a point where

the cernetery Road cToss€d the railroad tracks- The survey alea and minnow trap sites used in the

Skagwa;v River are shown on figure 2.

Flow measuranene were taken with a Global Flow Probe' model FP ?01 Dislances were

deterrnined with a Ranging model 400 range inder'

ivlinrrow tap sites in Pullot Creek

l. ivtost do*nsttes! sre, rn small pooJ near east shore' 30 yards tlps[-6aln fiom upstream end of

Broadway Street ctlvert'

2. Downsream from overhaaging brush on easi shorc, dnectly under poweritelePhone llne thal

crosses strearn-

3. Dire,-tly downsrream from rock ol east shorg 60 ft' downsrearn from foot bridge

4. East side, most do.rlstrem section of Pullen Pond, (Photo 3)

5, East shore. ider end of Puilen Pon4 neEc to largest rock i:r lawn, (Photo 4)'

6. Werr shorq hlet end of Pullen Poud, midway ftom sulvert to wooden dock {?hoto 4)

T.inpoolberweansecondAvenuecu.lver:tandR3i]roadTmckculv€'t'juste0stofoutlBtcndof
RR cl]lvslt. CPhoto 5).

8, Above poweriouse n€Nrt to cut batk under large conifer on east shore of stream' Directly

acmss aacks is tombstooe of tsks' Puile!' {Photo 6)'

9. Under high over hanging AJders directly adjacent to large white orl tank on west shore' just

upstretm from museunl (Pboto 7).

10. At tail of shallow pool, ?0 ft. dowlweam trom Fulla Creek Hatcirel-w Building {Phoio 8).
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Fisffe 2. lvlinnow tr:p iocalions and surve;t area, Skaglav River,



}tinnow Trap sires in tie Skagir-qv fuver.

L ln a smail gravevriprap pocket ar the downstrearn edge of scorn controi su'tlcture. easr sholq

{Phoro 9).

2,3. Ser at top eird oflarge brush wad snrck on#3 bridge suppon ifrom east shore). one tlap set

eacir side of brush. {Photo l0)-

4. Sa at upsream end ofsmall Clear side clamel 70 yds. above bndge, east shore, (Pboto 1l).

5. Set a upstrean end of small ciear side chmnel 150 yds- above bndga near old auto

diferentiaVa,rle. (Photo 1 2 ).

6. Set in secondary rivs clarmel directly offmainstem' 130 yds. abr:ve bridge, (No photo)'

7. Set in secondary river channel 450 yds above bridge under srnall root wa4 ()io photo)

8. Set ln cle8r Side chamel along east. shore that runs beside road &at gces to cemetery. Trap set

downstresm 40 yds. &om sigl where railroad crosses road- Maly srnall salmonids and three

mature Dolly Varden obssrved in chamel' (Photo l3).

9, lv{ost downstrsdn sitg 51 yds. pstream from aiport bormdarl'lence on edst shore, next to

large "habitat rock", (Photo l4).

10" set i75 yds. upstream from airport boundary fence,.Bext to large'habital" rock, some brusi

caught on rock (Photo 14)-

Fish species ir"habiting the Skagway fuver and Pullen Creek are listed below:

Coho salmon
Pink saLrnon

Chum saknon
Chinook salrnon
Dolly Varden
Eulachon
Scu.lprns

OnchorhYnch\rs.kisutch
Onchorhynchus sorbuscha
OnchorhTneh!*c!4
Onchorhvnchgs rschawvtscha
Saivslinqs r4alma
Thaleichtiys pacificus
Cottus soo.

FINDS[GS

Pullen Crcek Fish

WatEr.Lcvels md claritV were excellent fOr vi$ual surveys On October 5, 2002. Weather was brgh

overcast witi arr temperature of 43 and watel tellpelature Of 4l degrees fahrenireit Visual

surveys antt roinnow trap carches showed the largest numbers ofreanng fish to be ustng Pu.ller

Creek above Second. Avenue culvsrt where the average catch per uap was 44 lis( (Photo l5)'

T.raps set between Broadway Street cuivert 3nd Pullen ?ond aveuged 16 fish psr $ap erd fraps



s€tinPullenPondcaugltnofish.NoirapsweresetintheWestforkofP';lienCreek'however
t""-g n.l could be eisiiy observed rn lhe strearn up to l4th Avenue Nlilllow trap catcb data ls

pnesenred in rabie L

Pullen Creek obviously had a very sirong retum ofpink salmon &is nrrnmer' Escapement

survfs shoved 962 aeaa prnl saknon in the strean &om the creek mouti up the hatchery on ihe

96rttbrkanduprol4tlAvenueonthewestforkThiscoudttv.lasllkelyonlyaportionofthetofal
escapsmcnt ;rs fiany of rhe fish had been dead for a long bme'

A total 0f,43 adult coho were courted from the Railroad culvert uPstream to the powerhouse on

O".U"t i, 2002. Most ofthe fish were starting to color up a:rd several were actively spawning'

Additjonal adult coho vrere observed jrunpfug in Pr:llen Pond'

Tota.l numbers of chinook salmon retr:rning to the Puller Cleek Hatchery was unknown th:is year

* tt "'nJ 
oop ** valdatized and an ufmown muhber oifish were believed ro have been taken.

Frofi 40 to 50 chinook satmon were collected for the batcher.v program this summer, (Rex

Kilburn, pers. com.)-

A total of four aduit Dolly Varder wete count€d in Fdlen Crcek just upstream from tht Raiboad

orlvert. The fish were man e sPaenrers but did nct appem to have begun spawning- EscJpenent

survey data taketr at Pullm Creak is presetted in table 2

Pullcn Creek Water Flows

ThE preserce ofadult pink ald coho saknoa and Dolly Yadcn upstrearn fiom Second Avenue

Jv.a ctearb sho.s tlhat these forms are moving *xough the Second Sreet culved-at som€

water levels. It should ajso bS noted that pink salson tre considered to be a low-perfOmlance

swimmer and Dolly Varden are considered to b€ only modemtely Strong swifimels' @ehlke, et

aI-).

Second Avenue Culvert

On October 5 ,200?, Pullen Creek was nmniag approximately [ 5 4 cfs At this {Iow' velocity at

,h. ooro"n- end of the Second Skeet culvert averaged I 83 lpq (Tabie 3) At this flow the water

il.*Ji r-*,ftlv ,ltough the culvert and although it was quite fast, there was miaimal surface

trrbulence which wouta Unaicap small tish trying to move npstleam through the culvert' Even

,r tLr. to* Ao'" Oe ''step pool" ut *r" attl''n""t ootfull had tittlE if any effect on velociry ol water

ora.g,h" 
"o1".4 

emto f O)- Otr Oclober 7, 200?, Pdlen Creek w'as flowiag approximalely

2l-z J& due to increase ofpowerhouse oudlow. The flo.v/ at th€ outlet of Secold Averue cutv€rt

ranged form .86 fts rn one. uppcr "comer" of flow to 6 6 fus ior the remalnder' At this level there

*^""" rigrl. 
"i " 

titp poot uitbw the culvert. Four feet ilside the outlet of the flrlveft' the

;;t;* *ry d; but couid not be accessed for a flow measusdtent. Furdrer, there w"'e

st diflg waves on the surfacg whrch would handicap small fish attempting to mo!€ upsear!

@trotoiz;. It is nat krtol,!'n at wiiat tlow leYel the velocrry and mrbulence il the culvert become a

barrier to upstream movemeru ro small rearing fis[ however ir is doubtfirl there is aly up$tream

movfin€at at flows ofZ3cfs or greater.



Table 1. llinnow tl.ap catches of juvenile coho sahros arrd Doliy Yaden in Pullen

Cre€k Ortober 5, 200?

Trap Number Dollv Varden Coho Salmon Total

4
na

3

0
0
0
2
4

ot
111

227

0

36
2
0
0
0
2
I

31
4l

11J

.l

6
1

0

0
0
0
3

30
70

I 1"+

i
2
3
il
5
6
7
R

9
10

t ou

Note: A total of 1E coho and l7 Dolly Varden were considered to be plt-smolts which

would likely out migmre to salt water next spring. The remainder of fish calght were

considered to be tiy, approximately 1 1/2 to 2 inches in lengrh'



Table l. visual survev counts 0f adult salmon and Doll.v Yai'den in Pllien cr'eeii.
October 5, ?1,{}?

Area

Broadvay Stre€t to

Second Avenue

Pullen Pond

Second Avenue to
Powerbouse

Powerhouse to
Hatcbery

Westfork to
14 Avenue

Pink

i 50 dead

494 dead

18 dead

Z:97 dead
962

Coho

0

frequentjumpers

43 live

0

0

43

Dolly Varden

0

3 live

0

I



Table 3. lYater llow n€:rsurements takel in Pllllen Cr.eel! October 5 and 7' Jl)02

Date L ocation-
October 5 Above Powerhouse
October i Below Powerhowe
October 5 30 yds above RR crossing

October i inlet ofSecond Ave. culvert
October 5 Above Broadway St. culvert
October 5 Above slream nouth culvert
October 7+ Outlet ofSecond Ave. culvert
October 7* Outlei ofBroadway St. culvert
October 7 Outiet of sueammouth culvert

Flow (fi s l
c,J

.81

1.83

1.6'7

1.87
.86-6.60

1. i8- i.88
too fast

*Otr Octob€r 7, power company increased powerhouse outtlow
to 15 cli

i0.



Broadwa-v S&eet C d'/ert

Tle new culvert under Broad*'ay Streer is 130 feet long 72-ilch diameter with a 'sravel bottom

except for the outlet where the gravel has been washed oul The cuivert has a gradient of

**i"inr*f" .59'o. This culvei"t ties about 380 ie€t upstr€rn ftom the steam mouth and flows in

frj.;;; t; slowed to some ilegree by tidal bacicflow on a darly basis' (Photo 18)' Without

tirjal iniuence and'*"ith a sfieam flow of approximatety 19 cfs, velocir-v il the culvert olrdfi

averased from I . 5 to I . 9 {:s. Even though flows were greater than the $stainBd s,i.im speed of a

iuvJe coio,(0.8 Ss), (]"iclean, 199g), itis believed that smail fish could frnd areas of lesser
'*to"i* ,r"* orf.rert $,alls and rocks ia the bottom of th€ culvert. At flows observed duriag this

srudy, itis believed rhat small salmodds could move rpstream tblough the Broadway Street

culven

Dqv Ligbted Cbt:rutel

The new ?30 foot long day lighted channel baween Broadway Street culvert md the outlet

"uf.,,* 
** fo*a to ie lackiig &e four ''step pools" as shown il the project plals' (Photo 19)'

i"iJ*ry, if ,rr" o*o" were iniraled they .were washed out b_v wdter velocity in the chamel,

*i,""f, 
-# 

u gr"A*, of l*Yo. W*er velocitv in the downsueam end of the channcl averaged l'9

O. on O"toU-"r 5J002, wrth no tidal iajluence- Sbe'arn width was approximarely 13 fca wi&.. an

"lrll*" 
a"pirt 

"r 
13 inches on october 5, 2002- Wate( flow iq the new channel was quite uniform

and cintinuous wirh ody two Po$ible remnants of step dams showilg (?hoto l9)'

The nev charmef given iE location neal the Stredn molAt and steep gadient is likeiy used mcle

* u -igt",oty pu"iuge thim a reariag area -F1ow il some paits of the chamel may pose a problem

for srrrait nsn aite.pC"g lrp*u".n iou"m*t' however' given tie rocky shorelln€s' one wotdd

*""-. urui,l-" *ouli li sutl'eat areas wherc srnall fish co,ld fiad refirge ald lesser flows.

New Outl€t Structure

Tbe cudet elevalior ol the recerfl) installed culvErt is about I . 7 feet, ne4. the mid-raage ol tides'

(Ph; 20). Tidewater back flows in to S.e culvert to some deEee on a daily basis' which

ptr-J* 
"ppon"";ry 

for fish of aI1 sizes to enter the Pullea Creek systern' (Phoro 2l)' h other

i."*, *f."o" 1"" Len obser-ved lo ents river mouths and pass through si''.'ilar: culvert

situanons aftcr the tidc has started to fafi" but while thera is still suffrcient waiq for upstrcam

moYemsnt'oncptheadelrasrecededtoalevellowerthanthecuirertottet,th€waterd[opsinto
a smootr wooden tough before enteriag an incline with velociry barriers' (Ploto 20)' On

October 7, 200?. the s1xefri was runaing 4proximdely 23-24 cfs rrd the tlow at the oudet end

of the culvert was too fast to take a flow measutgment. wlth such.higi veloclt"v and w*er

.fnirrg ooto tl" orrooth wooden Fough' fish entry rnto the stream would be esseltially over mtil

*re ne*r high tide reached the culvert ordet

Skagway R:ver Fish

\/lost of the wat€r in the Skagway fuver on October 5, 200? was flowilg throug'h the lish passage



notch ''jth severa.l srnall trickles flowi s o!'er ihe top oflhe scour conEol Jt{uctrrJe {SCS), iPhoto
9). Water velocity m the fish passage notch was verv fast, but there,r,ere likaly areas along &e

shorelines whcre hsh could find siower velocities fiid move upsiream. Smaii trickles flowi:rg
throug:h the rough riprap rock surface of tie SCS would provrde passage for srna.ll salmomds
Bttsmpting upstrsm movelnent. 1li-o small salmonids were observed to move upsheam over the
SCS during this work).

Waer had a gacial tiat on October 6, 2002 during surve.vs with a visibilir_v- of approximarely two
feet. WeathEr was high overcrst, air ternper'rhrre ard B.ater temp€ratue of42 degrees tahenherr

Ore dead purk salmon and three mature Dolly Varder were observed in the Skagwa-v River
upsfi'eam fi-om the SCS on Octobsr 6,?002 show that thes€ forms were able to negodare upstreosl
over thc :;t"uctre, however il is lot knoe/Tr at what warer level the passage was made-

Th.r€e mi!rcw taps set downstreafi &om the SCS averaged 16 juvenile salmolrds per trap.
Seven traps s€t upsEeam from the SCS averaged { I fish per set Table +, fPhoto 25). Small,
rearing salmonids could be easily obsened in the small clear side channels of the Skagway River
on October 5, 200?. lt is not known qherher the smatl satrnonids trapped :mdlor observed
ups8eam frDm the SCS were batched &ere or whether they moved up over the st:rcture from
downstrearn arcias. However, the Skagway River definitely had good urnnbers ofrearilg
saLFronids as shown by minEo't trap catcles and observatio;rs.

Juvenile chinook saknon wcre documented to be rearing in the Skagway River during this work-
A total of l8 juvenile chirook saLmon were trapped both above and below the SCS.
lderfification of tlree fisb, whicb werc collected, was verified by tkee ADF&G Esh biologists in
Jrmeau, (Leon Shaul, K€fi Crabtree, Keith Paldke), on Octoba 8, 2002

Sources of Information

Aleska Depdtment of Fish and Gime biologists were able to provide linle information on fish
stocks in thc Skagway River or Pullen Creek. Tle only infoneation on rearing fish in the
Skagwarv River that could be found was minno\ir trap data collected b-v Fickett, {1998). tor
ilclusion in the Stagway Airpon Improvement Habiiar .{ssessmenl (t{clean- 1998).

Prdler Creek Haichery rspor$ lacked iaformation on total -Esb runs, sue&n surveys, etc.
Consistent suweys have not been done and the fish wsir has been frequently vandalized so the
exact nufi|b€rs of fish retuming have aot b€en d€terrnined. As a consequence, latclery
information is anecdotal a[ bsst.

Alaska Power ald Teleptrone, krc. lvlanager and Chief Engrneer were very bowledgeable on
local rescrrces and Pullen Creek-Powerhouse hydrolog..

A long t{:rm Skagway resident outdoorsmen provided aaecdotal iaformation on fish specieq
timing and lacations in fhe Skagway River and Pullen Creek.
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fable 4. illinrow tl'ap catcbes of juvenile salmon aad Doliy Vardel in Skagway
River. October 6. 200?

Trap Number

13

z
3

4
5

5

7
8

9*
l0'

Total

Dolly Varden

20
5

6l

2
77
23

2l
3.

?51

Coho Salmon

;
2
0

)U
0
3

I
0
0

67

Chinook Salmon

0

0
0

0

7
0
6
2
3

0

18

Total

J')

i4
63

59

2'7

78
24

_l
336

*Tratrx downstream from scour control device.
Two scu$ns also caught tn tap #2.

Note: A total of one coho and 12 Dolly Varden were considered to be pre-smolti.

wbjch would litely out migrate to salt waler next spring. The remarbder of fisi
caught were considered to be fry, approximately | 1J2 ro? inches in length.

i3



DISCTiSSIOFI

?,rllcn Creek

Adult saimon and Dolly Varden are obviously moving upstream through $e nev'cuh'srts ruid

modifrcstions placed in Pullen Creek. C)ver 800 of the pink salmou carcasses couated on Pullsn

Creek were fo.ond upstrearn iom the culvert under the raiiroad tracks. A tottl of4i aduit collo

aad .1 mature Dolly Vardel were also located above the culverts

The Second Sirest cdvsrt is known to Pass Esh upsneam at some lower watsr levels hov-ever ts

suspect ofbeing a b:rrier at higher Ilows. it i.s not known at what flows sirher adult or juvenile

salmonids are able to pass upstream through the culvert'

Skeam suweys revealed that the cleanesr sE'eam substral€ was lccated upstrearn Fom the

oowerhouse, urd this erea had been well utilized by spawoing pink salmon' From the

poo.".rhoose dolrnstrsar& the strearnbed had a thin layer ofgiacial t}pe silt over the rocks and

gravel, whicl could irnpact production and spawning success to some degree- Coho salmon were

howeler spawling dfuectly do}l'ns&em kom the powerhouse'

The average catch per minnow trap sst upstrsm ftom second Avenue culvert was 25 Dolly

Varden arid 19 coho. Carches of this magAitude along wirh nirrnerous observations of rearing fish

in the uooer reaches of Pullen Creek show that the stream is heavily used by featng fish ll iS

nomral fOr the largeS numbers of reari-ng Iish ro be found il the upper reaches of small s,YSt€NIs

uafil the streJlu lsyels drop i:r the fall due to cold weathei. .{t that time fish oflen tend to move

dowr into majrrstream pools and downstream wlere there is more water'

A total of tiree minnow traps set rn Pullen Pond caught no fish. Such ponds are often good trap

sites and flis *riter would have expected some fish to have be€n caught h tie pold. Tle pond is

liliely a yery importart ovur v'iltering area for small fuh in Pullen Creek'

It should be nated thaf tle hatcbery weir was still in place il Pr:llen Creek and -xas causing a rise

in water elevation of l+18 inchss due to heary brrildup of litter and leaves. This rnay have been

a bafricr to upsteam movemenr ro smrLll fish. The weir was removed on october 7.200?.

Tidal flow ord back pressure caused by tidal back flow effect Pullen Cleek up to Poir.t aboYe

Broadwa,v s eeet cu]v€rt. Trap calches in this sbetch avetaged fouI' Do.lly varden eld I i coho

salmon_ Sma]ler tlap catches indicate thsr this is less than pdme reaimg habiut. The reach has

increased gradient, few pools" and is influenced by salt water on a regular'basis. Ths area iS

titety very-irrpona* to .fish entering and exitiag PuJlen creek as *tey adapt to salt and &esh

water and vice vErsa

The Broadway street cubert has a la-ver ofheavy gravel in the bottom ercept netr ti.e outlet

wirere it has besn washed out. Veiocity in the culvert was running from l.i to 1.9 fus on October

7. 2002. Even thougl these velocities are higher tlan the swim speed of snall coho, rhey would

likely be able to move upstream aee the culvert walls end through Pockets provrded b,v the

gr""i- S-"U fish may have tcubie i:nrering the,culv€rt outlet as the gravel is misuag ald &e



c.heck dmrs doenstream &om tle cuiverl whici would slot- velocrt-v, are also misulg.

Once fish migrate do./.nsteam to the outlst of the Broadwa,v Sredt culvert it is essenrially a

$raight flush to rlre ocean. The check dmrs which are supposed to cumber at l€ilst four m the day

liglted charmel would slow this ilush and gile fsh rnore time :o adapt Io the fresh-salt water

changes-

Skagwa-v River

Rivers such as the Skagway which are very glacial 'aith high gradiang changiag chrnnels and

fluctuating water levels are viewed as less rlan prime sahnooid habitat howe'rer they are still very

import&rt produccrs of fish. This is especially hnportant rn arcas sxch as Skagway where rhere

are few fish steams

Aa adult pink salimon carcass ad obssvdions of mature Dolly Varden upstieam &om the SCS

show thar these lbrms are gettrng uP stleam ovel or through the SCS. Excellett miflnow tmp

catches ofjuvenile Dolly Vardel and coho (and chinook) salmon indicate that iie arca has bee.n

well seeded by mature spawners in rec€nt years.

On Octobu 5, nearly a-tl flow in the St<agway fuver was flowing througi the fisl passage rolch
with small trickles flowing over the top tkough srnali cham€ls in the riprag. At this lower strearn

level, srflall sahonids could have found their way upstrean over the SCS. As the river flow
ilcreases it is believed that small saimonids could move upstrears over the SCS along the shores

where large rocks and woody cover wotld provide aeas ofteduced velocit-v.

One would not erpect mucb upstredD morqn€nt by $rall salmonids in the fal1 when water levels

are droppiag-as &:ring this work Moro likely, small fish would be movirg out of their small

summer reariog streams ad sloughs toward tle maimtrearn where there are larger pools. As

rqrper strerun reaches tend to dry up due to freezing fish t€ad to coogftgate in larger pools often

in lower sections of the strean. Picket, ( 1 998) documented good numbers of Dolly Vardel and

coho salmon rearilg dovvnstream from the bridge during the winter.

The Skagway River ofiel has a small fall nr:r and a larger ryrhg run of euJachon, (Jay Frey,

pers,com.). The fall run ffpically moves lrp into the river in rhe areas along side the airport,

whereas duriag very large spring nms, the fish would move upsteam for the bridge. Eulachon

ruls have not been large since construction of&e SCS, so it is not lfiown at this time whether

thery can move npsueam ov€r the SCS-

l5
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An Evaluation ofFish Passage Associated
With New Structures Constructed In

The Skagway River And Pullen Cleek,
Octcber,2003

ABSTRACT

Analysis offish passage associated with new fish habitat improvements in Pullen Creek
and a scour control sltucture placed in the Skagway River was condncted October 20 and
21,2803. Visual fish surveys and baited mirrnow traps werc employed in these analyses
and water flow measurements were taken in Pullen Creek.

No fish were observed to move upstream thLrough the improvernents in Pullen Creek
during this work However, counts of 45 adult coho salmon, 10 adult Dolly Varden, and
remains ofhundteds ofadult pink salmon indicate that tlrese fish are able to pass thro!€h
all the improvemenls to the upper reaches of Pullen Creek. Minnow trap catches of 59
juvenile Dolly Varden and 33 coho salmon and visrnl obselvalions hrdicate viable
populations ofrearing fish for a small stream the size ofPullen Creek.

Upstream passage though improvements by small salmonids is likely occuning at
parliculat watel levels in Pullon Creek, howevcr, high watcr velocily at /o Street culvert
tnay prcvent upstrcam movenenl.

No fish wele observed to move upstrearn through lhe scour conlrol structul€ in the
Skagway River during this work. I{owever, it is appaent that mature fish can negotiate
the structure as eight mature Dolly Varden were counted upsh'eam fiom the scour control
structurc. Clearly these fish can negotiate the structurc. Minnow trap catches of 31
juvenile king salmon and 38 coho salnron above the scour controi structure indicate that

..o-,.,'\" d$ilt forms of these speciss are also able to negotiate the structure. An additional 12

' juvenile kings and 3 cohos were trappcd in the main slem downstrearR fiorn the scour
cOntrol structure.

The Skagway River was reported by local residents to have a large r.un of eulachon in
spdng 2003 which moved upstream at least as far as the scour control st{uchlre.
Movement of the fish upstream through the scoul conirol shucture collld not be
docrunented in this studv.



BACKGROUND

The Skagway fuver runs along side the Skagway Airport and erosion and flooding have

been major concerns for years. In 1998, the Alaska Departftent of Transporlation and

Public Facilities (DOTPF) received petmits to improve the airyort, including
modifications of the Skagway Rivet to diverl flow away from the airport. As mitigation
for this work, DOTPF replaced culve(s and tebuilt the lower section ofPullen Creek,

which was believed to be soverely impacting fish movements in the slream. Pullen
Creek, located in the middle ofthe City of Skagway has been subject to r€localion and

many adverse modifications since the gold rush days. The stream mouth is presently

many feet highet in elevation than it was originally due to land developmsnt along the

waterftont. Mitigation work by DOTPF was designed to improve fish passage in Pullen

Creek. The effect ofthis work was to be evaluated for thlee years following completion
of the work. This report covers the second year of evaluation of Iish passage associated

wilh new shucturcs constructed in the Skagway Rivet and Pullen Cl€ek.

OBJECTIVE

Determine if the scour control shrrchue constl[cted in the Skagway River and associated

mitigation done in Pullen Creek are providing adequate fish passage.

Fish passage associated with the following structutes was evaluated during this work:

Skagway River
r Scour control structurc

Pullen Crcek
r Second Avenue culvert
r Broadway Street culverl
r Newly day lighted ohannel
r New outlet culvert and tidal outfall

METHODS

Gee nrinnow traps in % inch mesh baited with salmon eggs were set in prime habitats and

in areas where concentrations of rearing fish wete observed. Bait was treated with l/100
betadyne solution for a ten-minute soak, boraxed and frozen prior to nse. Traps were set

for approximately a four-hour long soak. The numbers offish caught per speoies per trap

were colleoted along with notes on whether the fish were small fry or presmolt which
would likely out migrate next spring. All fish caught in minnow traps during course of
this work were released unharmed.

In visual surveys, Polaroid glasses were wotn to enhance visibility in the water' The

nurnbers oflive and dead fish werc rtcorded by species. Undercut banks and brushy

habitats were probed with a walking stick to dt'ive fish out for counting.



I

visual stream sumeys were conducted on Pullen creek from the mouth uosh€am to the
hatchery on the east fork anrl up to l4tl'Avenue on the west fork. The suivey arca and
minnow trap sites on Pullen creek are shown in figure 1. Minnow trap site locations are
described later in this section. This stream is quite stable and trap locations could be
duplicated in the future.

Visual surveys on the Skagway River were conducted from the upper end ofthe runway
to a point apploximately 600 yards upstrcam above the Klondike Highway Bridge, in a
clear tributary/side channel that paralleled the Cemetery Road and on Lillegravin Creek
fi'om the new culyed upslr€am approxirnat€ly 50 yards. The survey area (exclusive of
Lillegravin Cr.) and minnow trap sites uscd in this work are shown in figure 2. please
note that the Skagway River is seasonally glacial with very high flows which make for
very unstable channels. As a result, many trap sites used in 2002 were not plesent for use
in this years study.

Flow measurements were laken with a Global FIow Probe, model FP20l. Distances wer.e
estirnated with a Ranging model 400 range finder and locations ofunstable trap sites in
the Skagway River were identified with a Gannan E-Trek GPS.

Minnow trap sites in Pullen Creek are identified below. Photos of most lrao sites are
included in last years report.

I . Most downstream sitg on east shore, 30 yards upstrean fiom upstream end of
Brnadway Street culvert.

2. Downstream fiom overhanging brush on east shore, direotly under. power/telephone
line lhat angles across the creek.

3. Directly downslrcam from rock on east shore, 60 ft. downslr.eam from foot bridge.

4. East side, most downstream seotion ofPullen Creek pond.

5. East shore, inlet end of Pullen Creek pond, next to largest rock in lawn.

6. West shore, inlet end ofPullen Creek pond, nridway frorn culvert to wooden dock.

7. In pool between 2nd Avenue culvert and ruilroad (RR) track culvert,just east of outlet
end of RR culvert.

8 . Above powelhouse next to cut bank under large spruce tree on east shore of sheam.
directly across RR track is tombstone of Mrs. Pullen.

9. Under overhead alders directly adjacent to large white oil tank on west shore, just
upsh'eam fiom museum.

10. At tail ofpool, directly downstrean frorn Pullen Creek Hatchery building.
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Figure 2. Minoorv t ap locatiom and survey are€, SkaguayRiwr.

Minnow trap sites on the Skagway River are identified below, Photos oftrap sites in
stable habitat are presented in the 2002 project report. Trap sites in uustabls areas werc

not photogmphed, as these areas would likely be differcnt in the futtu'e. These locations

are identified only by latitude and longitude.

l, 2. Set in large bmsh wad stuck on #3 bridge suppoil (ftom east sholE)'



3. In a side pool in gravel bar on east shore, 59-28-093N x 135-18-084W.

4. In a side channel in gravel bar above bridge, 59-28-167N x 135-18-026W.

5. In a channel in gravel bar above bridge, 59-28-193N x 735-17-929W.

6. In a channel near middle ofbar above blidge, 50-28-252N x 135-17-868W.

7. In side channel paralleling cemetery road, 55 yards below RR crossing sign.

8. Upstream end ofwet channel paralloling cemetery road, 20 yards below RR sign.

9, Most downstream site applcximately 60 yads upstream from airport security
fence next to large "habitat tock",

10. Approximately 200 yards upstrealn ftom airport security fenco next to large "habitat
rock".

Fish species inhabiting the Skagway River and Pullen Creek are listed below:

Coho sahnon, Onchorhynchus kisutch
Pink salmon, Onchorhynchus kisutch
Chum salmon, Onchorhynchirs keta

Chinook salmor, Onchorhynchus tshawytscha
Dolly Varden, Salvelinus rnalma
Eulachon, Thaleichthys pacifi cus

Sculpins, Cottus spp.

FINDINGS

Pullen Creek, 2003

Watet level in Pullen Creek below the power house on 0otober 20 and 21, 2003 was
apploximately five inches lower than when suweys werc done in October, 2002. Water
clarity was excellent for visual surveys. Water flowing fi.om the powerhouse outfall had a
slight glacial tint while water in Pullen Creek above tlre power.house r,uas crystal clear.
Air temperature was 48o Fahrenheit (F) during rnid-day and water temper.alure was 46
degrees F.

Pullen Creek Fish, 2003

No adult salmon, Dqlly Vaden, or rearing salmonids were obaerved to Inove upstream
tluough the new structures placed in Pullen Creek duting this survey.
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The trap sites used in 2002 were trapped again on October 21, 2003. In 2002, all thrce

traps set below Pullen Pond caught fish and averaged 16 fish per tlap while this year', all
tl €e traps took a total of only one coho fry (table l). It was again obvious that rearing

fish werc not using Pullen Pond this tirne ofthe year as no rearing fish were taken in
thlee traps set in the pond. Upstream fiom the railroad crossing, Pullen Creek was very

shallow with a smooth, flat bottora with little cover. No ttating fish were observed in this

stretch.

Rearing fish could be easily seen in Pullen Creek upstream from the power house alrd

nrinnow trzp catches averaging2T fish pel trap in this area demonstrated that it is the

prirnary rearing area in the drainage, (frgrrres 3,4). Rearing fish could also be observed in
the west fork ofPullen Creek, however this area was not uapped'

Table l. Minnow trap cetches of juvenile coho salmon and Dolly Varden in Pullen
October 21, 2003

Trarr Number Dollv Varden Coho Salmon Total
1 0 0

0 1 I
3 0 0 0

4 0 0 0

0 0 0

0 U

7 0

8 L z

I 9 22 3l
10 4I 6 53

Total 58 33 9l
Notc A total of 18 coho and 17 Dolly Varden were considered to be pte-smolts which
would likely out migrato to salt water next spring. The rsmainder of fish caught were

considered to be fry, approximately 1 1t2to2 inches in lenglh.



Figore 3. Mirno\y lrup iD Pullen Cre€k.
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Most of the rearing coho trapped and obserued irr Pullen Creek appeared to be fry frorn
one and a half inches to three inches in length. Only three of the cohos trapped were
likely going io outnigrate as smolts next spring. Dolly Varden, which rcar for several
years in fi'esh water had a larger range in size. Approximately half were likely to be
smolts in 2004.

A total of 45 coho spawners (live and dead) were surveyed on October 20, 2003, Thirfy-
nine ofthe coho were found upsh.eam ffonl 2"d Avenue to the powerhouse and six
upstream from the powerfiouse ,(Tab1e 2) (Figure 5). The number ofpink salnron
spawning in the system could not be estimated as most of the carcasses had deteriorated
to only snall skeletons scattered along the stream. It was apparent that the pink run had
numbered at least in the hundreds of spawners. Only I 3 could be posilively identified as
pink salmon, The greatest numbers ofpink sahton reinains were upslream from the 2'rd
Avenue culvert.

Table 2, Visual suney counts of adult salmon and Dolly Varden in pullcn Creek,

l3 Live
16 Dead



Figur.e 5, Coho spawning, Pullen Creeli'

A total of l0 Dolly varden spawners wele counted in Pullen clesk on october 20,2003.

ii"r" uJuin, uff spawni,..g fish were observed upstream fiorn.lhe 2nd Street culve*. This

date, biing sorne l5 days later than last year is apparently closer to t1e peak ofDolly
Varden sp-awning" It appears howevel to be altef the peak of coho spawning and far too

late to estimate the number of pink salmon.

The total nnmber of hatchery-produced king salnon returning to Pullen Creek this year

was not known, howevel was estimated to be seveml hundred fish, (Rex Kilborn, pers.

Com.). Eggs were taken from 50 adult female kings for the enhancement progmm and

hut&eds il'ere released upstrcam to provide fol the sport fishery' The majotity of these

fish ultirnately moved upstream through the 2no Avenus culvert'

Pullen Creek Water Flows, 2003

During this work, Pullen creek was nuuring considerably lower than in 2002. s1rcam

flow rias estirnated to be 9.3 cubic feet per second (cfs) at 2n0 Stt'eet culvert inlet and 12.5

cfs at Broadway Street culvert inlet on oclober 20,2003. The powerhouse, whiclt 
_

typically p oviies most of the watef in the stream, had been releasing an estimated flow

ofnine io I I cfs into the stream fot several days prior to this study (Ken Nalin, pers.

Corn.). Their actual flcw tneter was not wolking.

2nd Avenue Culvefl

At the current water level on October 20,2003, average flow at lhe upstream end ofthe

2nd Street culvert was 1.6 feet per second (fps) as the flow was being held back to some

degree by baf{les ifiside the culvert (Table 3). The culvert baffles were providing definite

st{s in water. level going through tlte culvert. There was a small falls of approxirnately



six inches from the outlet ofthe 2"d Street culvelt to the surface ofthe pond below There

was some evidence of a low check dam around the outlet of ths culvert. Flow fitom the

lowest baffle to the culvert outlet was running straight and fast at 5'5 fps' (Figure 6).

f"nte f. lYater flow mensurements taken in Pullen Creek, October 20 and 2l' 2003

Date Location X'low (fps)

Ogtober 20 Inlet of2"o Ave. eulvert 1.6

October 20 Above Broadway St. culvert 2.7-1.2

October 2l Above Powerhouse 0.60

October 21 Below Powerhousc 0.16

October 2l 30 yds above RR crossing 0.52

October 2l Above stream mouth
culvert

1.5

Ootober 2l Outlet of 2no Ave. culverl
October 21 Outlet of Broadway St.

culvert
0.7

October 21 Outlet of stteam mouth
culvert

too fast

Figuro 6. Outlet of2nd Str€et culYert, Pullen creck.
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Broadway Sheet Culvert

The culvert under Broadway Street is apploximately 130 ftet long and 8 feet in diarneter
with gravel in the bottom. Water depth in the culvert inlet was quite uliform at eight lo
ten iuches and flow ranged from over 2.0 fps in the middle to 1.2 fps next to the culvert
wall. A small rock founation al the culvert outlet, which was not prtsent in 2002,
actually slowed the llow of water exiting the culvert to approximately 0.4 fpq (Figure 7).
Water depth in the culvelt outlet was a uniforni 22 inches, In 2002, it appeared that
gravel had been washed out ofthe outlet end ofthe aulvert. Tlris year it appeared that
gravel had washed down the culvert and filled in the outlet end. The srnall rock slructure
seemed to hold the glavel in place. Iu 2002, the sheam was higher and without the small
rook formation, the flow tan fi'om I .5 to 1.9 fos.

Figure 7. Outlet ofBroadway Stleet culvent, Pullen Creek,

Day Lighted Channel

The new day lighted channel just upstreanr {inm lhe outlet culvert was approxitlately 8
feet wide with a depth of I I to 12 inches. Flow in this area averaged 1.55 fps, whereas

last year flow averaged I.87 fps.

1l



New Outlet StrucltttB

Water exiting the crdveft at low tide cannot be ptopet{y accessed for flow rneasutelnent;

however, outflow velocity is believed to be well above fish capability. Tide level appears

10 be the critical factor in fish gaining access into tlre mouth of Pullen Creek'

Skagway River, 2003

water level in the skagway River was eight to ten inches lower than during sruveys in

2002, and essenlially all tlre river was flowing though the fish passage notch onoctober

20 and 21, 2003, (Figure S). With tlrc lower water level, tlete were fewer side channel

and tributary areas in whioh to set traps than in 2003. Water tempeiahtrc was 40o F and

air temperature was 48" F. Water had a slight glacial tint with a visibility of
apploxitnately two feei.

Skagway River' Fish, 2003

No fish were obse|erl to move upstl'ean though tlre scour conhol stluoture during this

years survey and no adult sahnoll spawners were found in the, Skagway River" Foul' ,
matgre Doliy Varden that appeared to be spawned ogt were obseled noar trap sites fotlr

aud eight. The channel that pamlleled cemetery Road had two areas that had been used

for spawning, prnbably by Dolly Vatden.

Figure 8. Skagway RiYer scour control slructlrs.
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A short survey was made at Lillegravin Creek from the new culvert upslream
approximately 50 yards. Fonr matul€ Dolly Varden wete lbund to be hiding in the new
culverl and there was an area whete spawning had occuned near a cliff 50 yards
upstr€an! (Figure 9). Many snrall rearing fish were also observed in small pools in the
sllgam.

A total of 226 rearing salmonids were captured in the Skagway River on October 20,
2003. I traps set upstream from the scour contl'ol shtcture (SCS) caphred 176 fish and 2
traps set in the main stem downstreanr fron the SCS captured 47 fltsh. Dolly Varden
nrade up over half of the fish captrued while the numbers ofking and coho captured were
nearly equal, (Table 4). The largest numbers oftearing king salmon were trapped in the
main stem or in areas adjacent to il, arrd coho were found more in the side channel and
pond areas, (Figrues 10,11).

Figure 9. Lillegraven Cr eck sp&wning aren.

IJ



0ctober
Trap Number Dolly Varelen Coho Salmon Chinook

Salmon
Total

I 3l 0 J 34
a 50

3 J 28

4 0 0 0 0

5 n 0 0 0

6 0 I I

7 -tz 10 45

I II 1

9 '* 25 10 37

10r 7 I 10

Total 142 4l I 236

ffiof juvenile salmon and Dolly Varden in Skagway River,
2003

*Traps downslream fi'om scour conltol device'
+Total of l0 sculpins also caught.
*Trap number five was smashed by an off-road vehicle crossing the channel'

Note; An of the king salmon,one coho and approximately 50% of the Dolly Varden were

considered to be pre-imolts which would likely out migate to salt water next spring The

remairrder of fish caught were considered to be fry, approximately 1 ll2to2 inches in

Figure !0. $l$grvay niYer,
Mixed Species Cstch.

Figurel l. Skagwny River Catcll'
Mostly Coho Fry'

Dolly varden ranged in size fi.om l l/2 inches up to approximately seven irrches. The

smalier Dolly varden were likely hatched this yeal while the larger fish had spent several

t.l



yeats in the dver and would likely out migrate next spring. The rearing kirrg salmon and
the majority ofrearing coho were likely one-year old fish.

One minnow trap set in a small side channel of the Skagway fuver rvas smashed when
run over by an offroad vehicle dliving up lhe channel. No dead fish wele found in or
around the trap.

DISCUSSION

Pullen Creek

Adult salmon and Dolly Varden are obviously moving upsh'eam thr'ough the new culverts
and modifications placed in Pullen Creek. All of the mature Dolly Varden and salmon
spawners that could be identified were upstream from the culvert under the railroad
traoks and the 2no Street culvert, which is likely the greatest challenge to upstleam fish
passage.

In this study, Pullen Creek was flowing fiom 9.3 to 12.5 cfs, and the water velocity in the
ontlet of the 2oo Slreet culvert averaged 5.5 fps. Flow from the upstream end ofthe
culvert down ftrough the baffled area could likely be negotiated by a small salmonid,
however it is doubtful that a small fish could negotiate the velocity from the culvert
outfall up to the fi(st baflle. Passage tkough this at'ea by small fish may be possible at
times when lhe sulface of Pullen Pond is at a higher elevation.

The majority of rearing fish trapped the last two years in Pullen Crcek wo(e upstream
from lhe powerhouse. This may be due to much more natural, stabie habitat in the
upstleam arcas, a combination of factors downstream from the power house that reduce
the streams productivity or the lack of small fish capability to pass back upstream through
the 2no Street culvert.

Even though mimow trap catches in Pullen Creek wrrc considerably less than in 2002,
this years observations showed strong populations ofrearing fish in upper Pullen Creek.
It is obvious that sufficient numbers of matur€ spawners are passing through the
stl-uctures to adequately seed the rearing areas with fry, The greatest number oflearing
fish observed and trapped were close to the hatchely. This channelized stream provides
excellent rcaring habitat, and fish may also be attracted to the hatchery outflow.

A small rock formation which reduced the flow from Broadway Street culvert improved
potential for upstream fish passage through the culvert. The small fonnation was not
prcsent at the culvert outlet last year and the gravel had been washed out ofthe end of the
culvert. This year gravel was found to be present in the bottom of the culvelt. In the
curuent situalion, the Broadway Street culvert would provide the first resting area for fish
moving into Pullen Creek through the outlet control structure and newly day lighted
channel.



water velocity in the day lighted channel was found to average 1.55 fps in this years
sl.udy. At this stream flortr ther€ appeared to be sufficient ateas oflesser velociiv next to
the rocky shore to provide passage for snrall fish, This lower section ofpullen ireek is
likely most important as a nligratory corridor and area of adjustment for anadromous fish
leaving/entering fresysalt water.

Skagway River

The Skagway River was considerably lower during this years suwey and as a
consequence lhere were fewer areas to set minnow traps, especially in the side channel
and tributary areas. These are the type of habitats prefened by coho. Many small rearing
fish presumed to be coho were observed inthe side channel where the trap was smashed.*

Some of the side channels which were flowing during last years study were no nmre than
elongated ponds with no visible flow duling tlris years study. small hsh canying wounds
and bird tracks in the sand around the ponds indicated that birds were feeding onlhe fish
trapped in lhe ponds as the water.dropped.

The numhers of rearing king and coho salmon and eolly varden captued above the scs
indicate that sufficient nunrbers of mahxe {ish are passing through the scs to seed the
upper rearing areas, Most ofthejuvenile salmonids captured in tiis study likely
otiginated above the scs a.s typically, these species spiwn in more upper reaohes rather
than near the tidal arcas such as dou.nslream from the scs. There may be tirnes at lower.
watcr level when small salmonids have difficulty traveling upstream tfuough the scs fish
passage notch" however even at such water levels; there are likely less turbulent areas
along the rccky shorelines that would provide passage. During the spring, fall and winter
when such low water levels would be expected, one would not anticipate rnuch upstr.eam
movement by srnall rearing salmonids. At times of the year when the scS is covered by
water there would likely be sufficient areas along the rocky and brushy shorelines wheie
snrall fish could travel upstream.

!|r9 Sqgwaf River was repofted to have received a sizable run of eulachon in spring,
2003, ( Randy Erickson, Ben Kir.kpatrick, ADF&G and others, pers. com.). tocal -
residents and the area AlaskaDepaltment of Fish and Game fish biologists confimred a
large abundance ofeulachon, which were known to move up to ttre rapids below the
bridge, (lust below the scs). None ofthe contacts could confirm whither eulachon made
it up through the scs to areas above the bridge, prior to the scs, eulachon were reported
to migrate upstreanr above the b.idge during years ofhigh abundance, It is unknown at
this time whether eulachon can pass upstream through the SCS.
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INTRODUCTION

As mitigation associated with the construction ofthe skagway Airport knprovement
Proj ect in I 999 through 200 I , the Alaska Deparhlent of Transportation and public
Facilities (DorPF) completed several projects on Pullen creek designed to improve fish
passage and increase the quality offish habirat in the lower reaohes ofthe creei. pullen
creek flows tbrough the middle of Skagway ancl empties into tidewater in an area that
has been heavily impacted by development since the Gold Rush days. The creek has
been realigned and the outlet elevation raised as the waterfront was Iilled. The lowsr
section ofPullen creek also serves as the conduit for the variable flows resulting ftom
the Dewey Lake hydroeleotric project operated by Alaska power and Teleptronelafg.
These flows can be as high as 40 cubic feet per second (cfs).

As part oftle Airport Project mitigation, an existing 481' culvert at the outlet ofthe
creek_was replaced with two shorter pipes separated by a 230' open clrannel. The pipes
were lined with about 2 feet of river rock and the open channel rras conskucted wiill
weirs designed to create step pools, The weirs zubsequently washed out and were
replaced in April of 2004 with 2l large rocks placed to force a meander into the skeam
flow and inorease habitat complexity.

Further upstream, DorPF insulled a series of four stecl baffles in tlre existing culvert
under second Avenue and constructed a rock weir l0' below the outlet ofthis pipe which
was designed to partially backwater rhe culvert. These improvements were intended to
increase the probability of successful fish passage through the culvert. Due to inadequate
rock sizing, the weir washed out. In April of2004, the weir was reconstructed with
larger rock,

In addition to the Pullen creek mitigation projects, the DorpF installed a scour control
structuro (scs) below the skagway River highway bridge. This structure was designed
with a low water mtch intended to assure fish passage during all water levels.

Dwing_the environmental process for the Skagway Airport Improvement project, the
DOTPF committed to monilor fish passage at the SCS in &e Skagway River for a pedod
of five years and in Pullen creek for a pedod ofthree years following completion ofthe
project. This report covers the third year of the evaluation of fish passage associated
with new st uctures coustructed in the Skagway River and pullen Creek. To allow for
ease of comparisou between the years, the format ofthis report hes been modeled on the
2002 ar.d, 20ffi reports completed by Mike Be&ers.

OBJECTIVES

I ' Evaluate the fish habitat associated with constructed improvements at the outlet of
Pulien Creek and proceeding upstream to above Second Avenue. This will



involve monitoring and analyzing the hydraulic and hsh passage characteristics of
the following structures:

F New6'x 140' culvert at the outlet ofPullen Creek
F New 230' daylighted channel
ts New 8' x 130'Broadway Street culvert
F Second Avenue culvert modified with weir aad baffles

2. Evaluate the fish passage associated with the scour control structure in the
Skagway River immediately downstream of ths Klondike Highway bridge.

METHODS

Fish Tranning

Minnow trapping has been used to deternine the presenco and species composition of
juvenile fish in each of the two prior monitoring events for this project. The trap
locations for Pullen Creek were set in the first year of monitoring and repeated in
subsequent years, including this one. Given the dynamic natre ofthe Skagway River,
som€ trE) Iocations on this system must vary from year to year. However, it is possible
to repeat similaf trap location conditions in the river from year to year,

Gee minnow traps baited wiih salmon eggs werc used to capture juvenile frsh. The traps
used were conslructed of 0.25" screen. The bait was disinfected prior to use by means of
a 10 minute soak in l/100 Betadyne solution. The salmon eggs were tlen boraxed and
ftozen until the day of use. As in prior years, traps wffe set for an approximately four
hour long soak. The number of fish caught per specios per trap was recorded.
Addifionally, the fish were roughly divided by size to estimate the number offry vs.
presmolt (those fish ttnt will likely emigate to salt water next spring). All flsh were
released unharmed at the point of caphxe.

The locations ofthe Pullen Creek {ish traps (Figure 1) were photodocumented in the
monitoring report of2002 (Bethers, 2002). The trap locations in 2004 were checkod
against these photographs in conjunction with the foilowing site descriptions, also taken
from the Bethers report:

Trap #
1. Most dorlrtstrcam site, in srnall pool near east shore, 30 yards upsteam from

upstream end of Broadway Skeet culvert.
2. Downstream ftom overhanging brush on east shore, directly under

power/telephone line that crosses stream.
3, Directly downstream ftom rock on east shore, 60' downstream from foot b,ridge.
4. East side, most domstream section of Pullen Pond.
5. East shore, inlet end of Pullen Pond, next to largest mck in lawn
6. West shore, inlet end of Pullen Pond, midway from culvert Jo wooden dock
7, tn pool betwear Second Avenue oulvert and RR culvert, just east ofoullet end of

RR culvert.



Above powerhouse next to cut bank under large conifer on east shore of stream.
Directly across tracks is the tombstone of Mrs. Pullen.
Under high overhanging alders direcfly adjacent 1o a large white oil tank onthe
west shore, just upstream of the museum.

10^ At tail ofthe shallow pool, 20' downstream from the Pullsn Creek Hatchery.

6.

9.

Figure L Minnow trap locations (l-10) and survey area, Pullen Creek



Parts ofthe skagway River are stable enough to alow traps to be set in the same
locations from year to year. The Skagway River tmp locations 1,2,7, g,9 and l0 are
re^petitions ofthe sites trapped during the 2003 monitoring study (Bethers, 2003). The
2004 Skagway River trap locations are shown on Figure 2. In addition to-a physical
description ofthe trap locations, the following location list includes Gps cooiinates of
the traps set in active side channels oflhe Skagway River:

Trap #
1. Set ir a pile of large woody debris jammed up on tie third bridge support from

the east side.
2. Opposite side of the same debris structus wh€re trap I was set.
3. Set in a deep side pool on a gra.vel bar in the river. Outl"t of pool dir""tty

connected to the active river. Coordinates; 59o2g' 10.1't{x 135. 1g'0i.2.W
4. ln a side channel in a gravel bar above the bridge.

Coordinates: 59'28' 18.1'T.I x 135" 17'46.0"W
5. In a side charmel ia a gravel bar above the bridge.

Coordinates: 59" 28' 19.9'N x 135" 1?' 45.l-W
6. In a clear side channel paralleling Cemetery Road, 55 yards below the RR

crossing sigr.
7. Upstream end of the same clear channel la{yep tr* 6 was set.
8- In a boulder cluster in the main river channel along the east shore, adjacent to the

Gold Rush cemetery, coordinates: 5f 28' 29.I'N x 135" lZ' 20.5"W
9. ln the main river, approximately 60 yards upstream from the ailport security

fence, next to a large ..habibr rock..
10. In the main river, approxirnately 200 yards upsheam fiom tho airport security

fence, next to a lmge ..habitat rock.,'

Visual Survey

visual surveys were conducted on pullen creek and portio,rs ofthe skagway River to
determine if adult fish were present above the mitigation projects on puiien 

-creek 
ancl the

scour control structure on the skagway River. polarized glasses were wom during the
Pullen creek s'rveys to enhance the visibility of fish. undercut banks and bmshf
habitats were probed with a walking stick to flush {ish for counting.

ThePullen Creek visual survey was conducted from &e steam mouth upstream to the
hatchery on the east fork and up to l4e Avenue on the west fork ofthe sLeam figure l).

The Skagway River visual survey was conduoted ftom the upper end ofthe runway to a
!o$ pnr_9xmltely 600 yards upstrearn of the Klondike Highway Bridge (Figure Z;.
Additionally, visual suweys were conducted along the presently 

"t"* rii" "trimt *rtpamllels cemetery Road where it curves around the north end ofthe railroad yard (Figure
2), and on_portions oflillegravin Creek near the new culvert. The survey ofthe "
Skagway River was conducted by walking the east shoreline of the river and ngziggrng



back and forth along the floodplain. The survey did not cover all of the surface mea of
the floodplain in the portion ofthe river surveyed.

' '/'/ Klon*ke Hury. Bridge n

{' J+,
119

"#r

'. .a
/J tl/ )rr/i,: rt

"" I Scow Conkol Saucbrre .*
,/ ,' .a4t ?]j ,t-i 1

.J

Figure 2. Mimow trap locations (1-10) and suwey aree" Skagway River



Physical Parameterr

Water velocity measurements were taken with a Global Flow Probe, model FP 201.
Tempsmtwes were measured with a standard pocket thermometer. Distances were
estimated by pacing or by measuring with a 300' tape. A Garmin Map76 GPS was used
to provide the coordinates for some of tle traps.

Fish Soecics

Fish species inhabiting the Skagway River and Pullen Creek ar€ list€d b€low:

Coho Salmon
Pink Salmon
Chum Salmon
Chinook Salmon
Dolly Varden
Euiachon
Sculpin

Onchorhvnchus kisutch
Onchorhvnchus qorbuscha

Onchorhvnohus keta
Onchorhynchus tschawytscha
Salvelinus malma
Thaleichthvs nacifious
Cottus spp.

T.INDINGS

Pullea Creek Water Characieristics

During the survey and trapping period ofoctober 16e and 17\ the Pullen Cre€k wat€r
volume was about equivalent to the flows observed in 2002 and significantly greater than
the flolrs observed during tle monitoring pedods in 2003- Although the water flowing
from the powerhouse had a slight glacial tint, this coloration decroased downsfieam and
the water clarity was adequate for accurate visual suweys- Above the powerhouse the
Pullen Creek water clarity was excellent. On Oclober 16m, air temperature at mid-day
was 1 1.0o Centigrade (C) and water temperatures were 4.5oC below the powerhouse and
4.9"C above the powerhouse.

Pullca Crcek Fish

The minnow haps set this year were placed in the same locations as previous years,
However, tlre catches ofjuvorile coho and Dolly Varden (DV) were generaily lower than
in previous yea*, due primarily to a very low catch in the most upshearn ofthe haps.

ln the section of Pullen Creek dowustream ofPullen Pond, the three haps set in 2002
caught 38 coho aad 11 DV. These same three traps pruduced only 1 coho during the
2003 monitoring study. This year a total of l0 coho were captured at tiese hap locations



(Table 1). Although the three trap$ set in Pullen Pond during the 2002 and 2003
monitoring did not catch any fis[ these traps (# 4, 5 and 6), did catch six coho this year,
indicating that Pullen Pond is being utilized by rearing coho. Coho and DV were also
captured in the small pond between the RR culvert and the Second Avemre culvert.

Unlike either of two previous monitoring ev€ntsl very few juvenile fish were initially
captured in the traps set above the RR culvert. However, the visual suwey of Pullen
Creek revealed a school ofjuvenile fish between trap locations 9 and 10. On the evening
of 10/17 a trap was set to detemrine the species composition ofthe school (Figures 3 and
4). The trap was picked the next moming and found to contain 59 coho and 29 DV.

Table 1. Minnow trap catches ofjuvenile Dolly Varden and coho salmon in Pullen
Creek. october 16. 2004

Teble 1. Minaow trap catches of juvenile Dolly Varden and coho sahon in Pullen
Cree|<. October 16.2004

Trao Number Dollv Varden Coho Salmon Total

1 0 0

2 0 l0 l0
J 0 0 0
i 0 0 0

5 U I I
6 0 5 5

J l 10

8 0 I 1

9 0 1 I
10 0 0 0

Total J 25 28

Note: A total of 6 coho were large enough to classifr as pre-smolts likely to migrate to
salt water next spdng, The remainder ofthe fish caught were 1.5" - 2" in length and will
likely remain in ftesh water for an additional year.



The vfsual survey of Pullen creek did not reveal any other areas with high densities of
juvenile fish. The west Fork ofPullen crcek appeam to contain exceilent rearing habitat,
with scattercd pools and eno"gh woody debris to provide adequate cover. It was
surprising that more fish were not observed^

Figue 3. Minnow Trap in Pullen Creek.

Pullen Creek is known to have a
healthy retrrn of pink salmop, and
although this survey w{ls
conducted too late in lhe year to
count live pinks, the remains of
more than l8l of what were
assumed to be pink salmoa could
be seen (Figure 5). Most of the
pink salmon were found in the area
between the RR crossing culvert
and the AFT powerhouse. Due to
the rapid decomposition of salmon
carcasses, the pink salmon count
tallied in Table 2 likeiy rcpresents
only a small portion of the total
retum to Pullen Creek_

Figure 4. Juvenile coho and Dolly
Varden, Pullen Creek

Figure 5. Pink salmon in Pullen Creek



No adult coho salmon were observed below the RR culved during the survey conducted

on October 17,2A04. Several coho were holding right near the RR culvert inlet, and two
appeared to move up out ofthe pipe as the survey was being conducted. A total of25
live coho were counted in the stream section between the RR culvert and the APT
powerhouse. The lower section oftiis stream reach is slow moving witr a sandy/silty
bottom and appeared to serve primarily as a holding area for the coho. Active coho

spawning was occuning in &e more rapidly moving water below the powerhouse. One
live coho was seen just above the powerhouse.

Table 2. Visual survey counts of adult salnon and Dolly Varden in Pullen Creek,

October 17,2004

Figure 6. Spawning coho in Pullan Creek

A large school of Dolly Varden was counted in the reach between the RR culvert and the

APT powerhouse. These fish appeared to be just moving into the systern. Actively
spawning Dolly Varden were observed in the narrow Part of Pullen,Creek j ust above the
powerhouse, anrl also in the west fork of Pullen Creek, between 1lft Avenue and 14fr

Avenue.

Arce Pink SaLnon Coho Satron Dollv Vaden

Broadway culvert to
Footbridge 75 dead 0 0

Second Avenue to
APT Powerhouse >i00 dead ZJ .|'lVE 27 lle

APT Powerhouse to
Hatchery 6 dead I live 3 live

West fo* tol4th
Averure 0 12 live

Total >1El 26 42



The total escapement of hatchery produced chinook salmon into Pullen Creek was
estimated to be 120-130 fish (Ryan Ackerman, pers. com.). Ofthese fisl1 it was
estirnated that 50-60 successfully passed through all the culverts and reached the
spawning area below the APT powerhouse spillway. Due to adult mortality in the
holding pens there were no viable eggs collected for the school hatchery program.

Pullon Creek Water Flows

A1 the time ofthis monitoring the APT hydroelectric plant was discharging 21 cutric feet
per second (cfs) into Pullen Creek {David Vogel, APT Skagway manager, pers. com.).
Although not directly measured, the actual Pullen Creek flows upstream ofthe
powerhouse can be estimated to be 1-2 cfs. This total volume of waler (22-23 cfs) is
similar to the conditions present during the 2002 monitcring but appioxirnately twice the
Ilows measured drrring the 2003 monitoring. Water velooity and depth measurements are
tabulated in Table 3. Water velocity was measured in feet pet second (fos).

Table 3. Water velocity measwements taken in Pullen Creek, October, 16, 2004

La*ation Water Denth (t )
Velocity (foet per second)

mid.shrem | 9dS9

Outlet ofstream mouth culvert 0.9 6.9
Inlet ofstream mouth culvert 0.9 4.5 J-f

Dayh'ghted Channel 1.8 (max) 1.7 ro 2.2

Outlet ofBroadlvay St. culvert 2.2 t,4 0.9
1/2 wav down Broadway St. culvert 1.3 1.8 1.6

Inlet ofBroadwav St. cutvert 1.2 2.7 0.8
l0' upstrearn oflnlei ofBroadway St. culvgft 1.0 U-J

Outlet of2nd Ave. culvert 1.8 2.6 1.2

2nd Ave. culvert. mosl drowrstream baffe 1.5 4.7 2.8
ll2 way down 2nd Ave. culvert 1.4 r.5 0.8

lnlel of2rd Ave. culvert 1.6 0.9

30 yards above RR crossins culvert inlet no flow on neter
Below Powerhouse 1.5

Above Powerhouse 0.4

10



Second Avenue Culvert

The average mid-sheam water velocity at tle inlet of the culvert was 2.3 fps, with the
pipe edge velocity measured at 0.9 frs (Table 3). The series of baffles installed within
the pipe tond to slow down the flow and back wator up to the next upstream baffle. The
weir struchJe oonstructed downstream of the culvert outlet does not backwater tlle
culvert enough to slow the flow over this last baffle (Figure 7). Consequently, the waler
rushes over the baffle at high velocity, ranging from 2.8 to 4.8 fos. The weir does creat€
a single pool downsheam ofthe culvert outle! but the elevation ofthe surface ofrhis
pool is not high enouglr to slow the flow within the barrel of the culvert. Instead, at these
flows, there is a straight high velocity wash from the baffle to the pipe outlet (Figure g).

Figure 7. Second Avenue Culvort outlet
weir

Figure 8. Second Avenue flow
downstream of last baffle

The design ofthe weir at the outlet end ofthe second Avenue culvert indicated that larse
rocks were to be placed closely adjacent to each other and that the gaps on the upstreari
side were to be filled with smaller rocks, A 3' wido notch was designed into one side of
the weir- The weir was construoted as desigrred with the addition of four large boulders
placed on top of tle weir rooks. The exrra boulders are widely spaced, but may serve to
backwater tle last baffle at higher flows than those obsewed during this moniioring. It
must be not€d t}at the weir skucture itself creates a series of steep rapids leading into
Pullen Pond.

Broadway Slreet Culvert

The 8' diameter, 130'long Broadway Street culvert is lined with about 2' ofrock and
gravel throughout the length ofthe prpe. The pipe elevation is close enough to sea level
to result in flow alterations at some high tides. velocity measurements were taken at low
tide md witlr a measured stream flow of ap,proximately 23 cfs. The highest velocities for
this culve$ were found to occur at the pipe inlet, where the mid-sheanr velooity
measurement was 2.7 fps (Table 3). The water velocity was found to decrease as it
moved down the pipe, exiting with a flow of 1.4 fps (Figure 9). Much of this reduction
of flow results fiom lhe backwatering of the culvert due to the placement of large rocks in
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the daylighted channel downstream ofthe pipe outlet. Although the average midstreamflows tkough this culvert were moderately fast, it should be noted that there was a zoneoflower velocity adjacent to the -urvert warl. rhe mcky substrate on the str€am bottomwill also provide zones of reduced velociry (Behlke, "fi,-i6rl.
Daylighted Channel

fto,Z t 
$rSe lglders placed within the daylighted channel in April of 2004 ap,pear to bestabJl. f-he rock placement results in the me^idering 

"f 
*r" .t "r* *rtt i9 the otherwisestraight cha:rnel and the concurrent crcation of areas-of increased verocity between therocks and reduced velocity behind them (Figure 10). rhe subst ate orthe channel isrocky, wjth3o noted deposition of graveL frater flow variJ *.oueho,.r rhe cha;;t lut

laaged 1.7, to 2.2 fos mid-stream. Channel width is approximately 10-12,, wirh rhedeepest pool measured at 1.g,. The addition or*r" targJ'boJi"rs has given the charurelsome needed habitat compiexity. It is still most likery-tue that this chirmel fi.ncd;; 
-

primarily as a migration conidor (Bethers, 2002), bJit i, p.rriU" it *"y ;;;;;;"Cfish acclinalizing to salt water,

Figwe 9. Broadway St. culvert outlet Figwe 
10. Daylighr Channel, looking up

to Broadway St, culvert outlet

Stream Outl€t Culvert and Spillway

The most downsheam culvert on pu'en creek is 6' in diametor and approximatety r40,in length' The culvert spills dfuectly into a very steep wooJen sride which spills the wateronto the beach below the riprapsrope. kr aprii orzo0+, Doipn remcved aruminumbaffles that had been placei hthe ;lide. fner" Um., l,aa blo recentty dameged, and
$e ry!1Oq.ent misa.lignrnenr created a possible hazard f* o"r"ie.uting *Ln;;dr]ii-low tide both the slide and the curvert pass wut* 

"t " ""ry 
nigrt vetocity, with the slideproviding avery steep sheer flow_These structure, p*nia" ia"noiffi;il#;;

salmon p1ssa.ge. during low tide. on the other hand, ae slioe ano tne outlet of the culvertare completely inudated during high tide, providin! easy pu*rag" lor uny nri *.Jrg "upstream during this time.
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Skagwrv River Water Chnracteristics

On October 17th, 2004 the Skagway River flow was contained entirely within the fish
paiisage notch constructed in t}e scour contral st(ucture (scs) below the Klondike

Highway bridge (Figure 1l). The cunent within the confined channel was swift, but the

rocky shoreline provided a zone ofmuch reduced velooity. The weather was partly

cloudy and the arr lempefature was 11.0CC. The water tempemture was 3.0'c and water

clarity was fairly good, with 2-3' ofvisibility' The side channels ofthe dver were

sigrrificanfly clearer than the main charurel'

Figure I l. Scour River, scour oonhol structur€. Photo taken

ftom the Klondike Hig[waY b'ridge'

Skaswav River Fish

The skagway River visual survey d:id not rcveal any live adrrlt salmon or Dolly varden.

No fish of any age were observed to move tlrough the scs during the survey. Howover,

the cmcasses oftwo chinook salmon were found near the juvenile trapping site 4 (Figure

l2). Additionally, one dead adult coho was found during a survey ofpart oflillegravin
creek weli upstream ofthe scs (Figure 13). These observations indicate that adult

chinook and coho are able to transit ihe SCS at some water levels'

tJ



Figure 12. Chinook salmon ia the
Skagway River. Book is 7- long.

Figure 13. Coho salnon in Lillesraven
Creek

In general, the minnow traps s€i in the skagway River this year caught significantry
tewer rr$h than were caprued during rhe previous monitoring periods (Table 4).

Table 4. Minnow tmp catches ofjuvenile Dolly Varclen and satmon il the Skagray
River, October l7h. i004

The two mirmow traps (9& i 0) set downskeam ofthe SCS caught only three juvenile DV
and no juvenile salmon. Dming the 2003 monitoring study juvenire ciinook-and coho

Trau Number Dollv Varden Coho Sahron Chinook Salrnon Total

I 0 I I
z I I U z

J 0 0 3

0 0 0 0
5 0 0 0 0
6 0 0 0 0
7 9 26 0 Jf
8 I + 0 5

gb I 0 0 I
10 z 0 0 2

Total l7 32 I 50

"Ihis trap was removed by a rnember ofthe public soon after it raas set
\wo scu$ins were also caug}t, one each in traps 9 and l0
Notes: A total of 7 coho, l0 Dolty Varden and one king were large enough to classifi as
pre-sarolts likely to migrate to s6h water noxt spring, Tle remainder ofthe fish caught
were 1.5' - 2" in length and will likely remain in fresh water for an additional year.
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were caught at these same trap locations, as well as many more DV. The traps set under
the bridge (1&2), produced only one DV, 1wo coho and the lonejuvenile chinook
captured this year. The traps set in the aclive side channels of the Skagway River
(3,4,5&8) caught just four DV and four coho between them. It should be noted that one
ofthese traps was removed by a concerned land owner soon after it was set. He said it
contained no fish when he took it tom the water. The two traps (6&7) set in the olear
side slough along Cemetery Road produced 9 DV and 26 coho total.

DISCUSSION

Pullen Creek

The 2004 monitoring of the Pullen Creek mitigation work confitmed that adult salmon
and Dolly Varden are able to move upstream through the channels and culverts
construcfed or modified as part ofthe project. A similar oonclusion was reached in both
the 2002 and 2003 monitoring reports. This year 26 adult coho saimon, 42 adult Dolly
Varden and over a 100 spawned out pink salmon were counted above the Second Avenue
culvert. Indeed, these fish also made it tlrough the Railroad crossing culvertjust
upstream ofthe Second Avonue culvert. Although the Railroad culvert is not part ofthis
monitoring and appears to be passing fish, the debris screen at the inlet ofthe pipe was
75% clogged on October 16n and could impede fish passage if allowed to become too
blocked.

Pullen Creek (downstream of the APT powerhouse) was flowing at 22-23 cfs during the
monitodng. At this flow the velocity of water over the downstream baffle inside the 2no

Avenue pipe was found to be flowing at 4.7 fos mid-stream, with an edge {low of 2"8 fps.
Fmm the do\rnstream baffle to the culvert outlet ihe stleam flows very rapidly, but
reduces in velocity to 2.6 fos at the culvert outlet, largely due to the effects ofthe rock
weir built just do*nsheam of the culvert. Although adult fish are clearly passing up the
culvert at some recently occurring flow, it is not known whether t}te currenl flow is
altowing passage. I1 is unlikely thatjuvenile salmonids can move upstream *uough the
Second Avenue culvert under the flow conditions encountered during this monitoring,
but it is not knovvn if upstream passage is possible at lower flows. Cerhiniy, juvenile fish
are pres€nt above this culvert indicating at a minimum, that successful coho and DV
spawning is ocourring above the Second Avenue culvert.

The downstream migration ofjuvenile fish through the Second Avenue pipe should not
be negatively affected by any ofthe conditions encountered during this monitoring study.

The trapping results and visual suwey ofPullen Creek did not indicate that this stream is
heavily utilized by juvenite fisb, as was thought in the previous monitoring reports. Only
one large school of fish was observed, and much ofwhat appeared to be excellent rearing
habitat upstream of the powerhouse seemed to be d€void of fish. It is beyond the scope

ofthis reoort to determine the reason for thls.

ll



The reconstruction of the weir bolow the Second Avenue pipe resulted in an area of steep

vertical drop over a rocky subskate into Pullen Pond. This flow is rapid, but well spread
out over the face ofthe weir, and should not provide an impedimefi for the upstream or
downsfeam migration ofeither adult orjuvenile fish present in this system.

The tidal influence on Pullen Creek extends through the Broadway Street culvert and up
to Pullen Pond at some high tides. This tidal influence has the eflect of reducing the
velocity of Pullen Creek through the Broadway Slreet culverq tle day-lighted chatnel
and the outlet culvert to essentially zero twice a day. Thus fish passage through the reach
of the sfteam inlluenced by the tide is not really an issue, If there is a velocity barrier, it
wiil only exist tempomrily.

The reach ofPullen Creek tom Pullen Pond to the ocean is not prime rearing habitat, due
lartgely to the impact of this tidal inlluenc€. This reach of stream does likoly serve a very
impottant fimction for smolt, sorving as the mea in whioh the fish acolimatize to salt
water. The Broadway Sreet culvert, with its intact substrat€, may provide an essential
refuge for emigrating fish. The large rocks plaoed in &e daylighted charmel have added a
high degree ofhabitat complexity to this sheam reach. Ths channel now provides
numerous refuges forjuveniles to rest and hide in *s they adapt to the salt water
environment. However, at low tide, once the fish move out of the daylighted chaanel and
into the outlet culvert &ey will be flushed straight to the ocean. Under most tidal
conditions, the spillway constructed at the outlet oflhe downsheam culvert functions as

designed to prevent outmigranl fish from landing directly on the rip rap slope at the
mouth of the culvert. However, at very low tide tle spill way itself dumps onto the
rocky beao[ and may result in some degree of mortality in the fish unlucky enough to be
swept out of Pullen Creek under these oonditions.

The large rocks placed in the daylighted channel will also serve to provide an essential
refuge for adult fish entering Pullen Creek and ending up in this section ofthe creok as
the tide drops. This area now provides adult fish with a safe area in which to adapt to
fresh water.

SkacrYav River

The discovery of two adult chinook salmon carcasses within the Skagway River
floodplain above the Klondike Highway b'ridge confirms that these flsh can suocessfirlly
transit the scour cotrtrol skucture (SCS). The presence ofspawning coho in Lillegravin
Creek also proves that adult coho can move up past the bridge under some flow
conditions.

The str€am suweys conducted as part ofthe monitoring in 2002 and 2003 indicated that
adult pink saknon and mahre DV were also zuccessfirlly moving through the SCS.

The Skagway River minnow trapping conducted during this year's monitoring did
indicate that coho salmon, DV alrd chinook salmon were rearing above the SCS. These

16



fish may have moved up thnough the SCS or they may have hatched in sections of the
river above the structure and never migrated downsfeam.

At low flow conditions such as those oncountered on October l7rh, 2004. the entire
Skagway River flows through the fish passage notch. Aithough the flow is very rapid in
the center of tle notch, an examinalion of the banks ofthe nolch revealed that there were
nlmerous low veiocity branches ofthe river moving tluough the rocky margins ofthe
charurel. These side streams couid be navigated by juvenile fish. Additional trapping
later in the year would indicate ifthe main skagway river firnctions as over-witderini
babitaL However, a much more involved mark and recapture study wou.ld be necessiry
to determine ifjuvenile fish are in fact moving upstream through the SCS.

The strength ofthe 2004 Eulachon rsn in the Skagway River was very weak (Ben
Kirkpatriclq ADF&G, pers. con.). It is not known if any of these fish movd over the
scour control structwe to spawn above the bridee.

t'7
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INTRODUCTION

As mitigation associated with the construction of the skagway Airport Improvement
Project in 1999 through 2001, the Alaska Depanment of Tmnspofiation and public
Facilities {ADOTPF) completed several prqects on pullen Creek. To protect the
Klondike Highway bridge piers from river scour, ADOT&pF also installed a sco,r
control structure (SCS) below the bridge over the Skagway River, as pan of the Skagway
Airport improvements prqiect. The Pullen creek projects werc designed to improve fish
passage and increase the quality of fish habitat in the lorver reaches of the creek. The
SCS structure was designed with a low water notch intended to assure fish passage during
all water levels.

Duiing the environmental process for the airport project, the ADOTpF committed to
monitor fish passage ar the scS in the skagway River for a period of five years and in
Pullen Creek for a pefiod of three years following ccmpletion of the project. The
monitcring of the Pullen Creek mitigarion is complere. For the SCS, The Army Corps
permit (DA #2-950341, Skagway River 9) required three years of monitoring, but the
Fish Habitat permir (98-I(J)-59) required five years of the monitoring. This repod coverc
the fourth year of the evalualion of fish passage associated with the new struclure
con$tructed in the Skagway River. To allow for ease of comparison between the vears.
the format oi rhis report has been modeled on the 2002 ana zi)03 reporrs completed by
Mike Bethers, and the 2004 report completed by Mart Sogge.

OBJSCTIVE

Fvaluate the fish passage associated with the scour conttol structure in the Skagway
River immediately downstream of the Klondike Highway bridge.

METHODS

Fish Trappins

Minnow tlapping has been used to determine the presence ancl species composition of
juvenile fish in each of the three prior monitoring evenrs for this project. Tiap locations
for the skagway River vere set in the first year of monitoring and, if possible, used again
in subsequent years, including this one. civen the dynamic nature of the skagway River,
some trap locations on this system must vary from year to year. Howcver, it is possitrle
to repeat similar trap location conditions in the nver from year to year. This year all but
three of the trap locations are the same as the trapping locations usecl in 2004.

cee minnow traps baited with salmon eggs were used to capture juvenile fish. The traps
used were conslructed of 0.25" screen. The bait was disinfected pdor to use by means of
a 10 minute soak in 11100 Betadyne solution. The salmon eggs were then boraxed and
frozen until &e day of use. As in prior years, traps were set for an approximately four
hour long soak. The number of fish caught per species per trap was recorded.



Additionally, the fish wcre toughly clividecl by size to estimate the number of ti'y vs

presmolt (those fish that will likely emigrate to salt water next spring). All fish werc

released unharmed at rhe point of capture.

The monitoring reporr of 2004 (sogge, 2004) included descriptions of all the sites and

GPS coordinates for four of the sites. Photoglaphs wcte also taken of each of the sites.

The Skagway River trap locations 1,2,6,7,8, 9 and 10 arc repetitions of the sites

trapped cluring the 2004 monitoring study, Due to a slight change in the rivel course, tlap

location 3 was approximately 30 feet to the south of the ?004 location lor this trap. The

gravel mining operations conducted in the skagway River during the last year changed

ih" 
"out*" 

of the riyer in the area of traps 4 and 5. Relative to trap locations in 2004, trap

4 was moved east about 2?5 feet and trap 5 moved east about 150 feet. The 2005

Skagway River trap locations are shown on Figure 1' In addition to a physical

description ofthe trzp locations, lhe following table (Table l) includes GPS coordinatcs

for each site:

Trap Description Coordinates

i
Set in a pile cf large woodY debris
jammed up on the third bridge support

from the east side
59' 28' 05.1"N x I35" I8' 06.4"w

2
Opposite side of the same deblis
slmcture where traP I was set

59" 28'05.1"N x 135" l8'06.4"W

3

Set in a deep side pool on a gravel bar

in the river. Outlet ofpool directly
connected to the active river

59'28' 09.8"N x 135" i8'02.2"W

4
In a side channel in a gravel bar abovs

the bridge
59'28' l?.6'N x 135' l7' 41.7"W

5
In a side channel in a gravel bar above

the bridge
59" 28' 20.7"N x 135" 11' 42.4"W

In a cleal side channel paralleling
Cemetery Road, 55 Yards below the RR

clossinq sign

59" 28' 13.2"N x 135' l7' 41.1"W

'7 Upstream end of the same clear channel

where trap 6 was set
59'28' 13.4"N x 135'l7'39.8"W

6

In a boulder cluster in the main nver
channel along the east shore, adjacent to
the Cold Rush cemetery

59"28'29.1"N x 135" 17'20.5"W

In the main river. approximately 60
yards upstteam from the aitport security

fence, next to a Iarge "habitat rock"
59'27'55.0"N x 1350 l8'20,0"W

10

In the maln river, approximately 200

yards upstream from the airyort securlty
fence, next to a large "habitat rock

59'27' 56.s"N x 135' l8' 14.8"W

Table l. M1ilnow trap location descriptions and coordinates' Skagway River'



Visual Survev

Visual surveys were conducted or portions ofthe Skagrvay Rir.er to detennine if adult

fish were present above the scour eontrol structure on the skagrvay River- The skagway

River visual survey was conducled from the upper end ofthe rullway to a point

approximately 600 yards upsneam of the Klondike Highway Bridge (Figure 2)

edditionally, visual surveys were conducted along the presently clear s'ide channel that

parallels cemetery Road where ir cuwes around the north end ofthe railroad yard (Figure

i), and on portions of Lillegravin Creek near the new culverl- The suwey of the

S-liagway fiirr", *u" conducted by walking the sast shoreline ofthe river and z-igzagging

back and fo*h along the floodplain. The survey did not cover all of the surlace area of
the floodplain in the portion of the river surveyed.

.l
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Figure 1. Minnow trap locations ( 1- 10) and survey area" Skagway River



Physical Parameters

Temperatures were measured with a standard pocket thermometer. Distances rvere
estimated by pacing or by measuring rvith a 300' tape. A Garmin Map76 CpS was used
to provide the coordinates of the minnow trap locations.

F'ish Species

Fish species inhabiting the Skagway River and Pullen Creek are listed below;

Coho Salmon
Pink Salmon
Chum Salmon
Chinook Salmon
Dolly Vaden
Eulachon
Sculpin

Onchorhynchus kisutch
0nchothynchus gorbuscha
Onchorhynchus keta
Onchorhynchus tschawytscha
Salvelinus malma
Thaleichthvs pacifi cus
Cottus spp.

FINDINGS

$kaeway River Water Characteristics

On October 18th, 2005 the Skagway River flow was contained almost enrirely within the
fish passage notch constructed in the scour control structure (SCS) below the Klondike
Highway bridge (Figure 2), The current within the confined channel was swrft, but the
rocky shoreline provided a zone of much reduced velocity, especially on the east side of
the notch (Figure 3). There was also a small side channel that separated from thc main
riveljust above the bridge and flowed over the SCS, intersecting the Skagway River
below the fish passage notch (Figure 4). The gradient of this small channel was fairly flat
for the most part, and of adequate depth for juvenile fish.

The weather was cloudy and very windy. The air temperature was 8.9oC. The water
temperature was 5.0"C and water clarity was excellent, with 3-4' of visibility. The side
channels of the river were cleare| than the main channel.



Figure 2.
Wl$glffii:Sita*{j::ji -;:ai":1:i1. . ii.;::y*?.13&:-'l {
Skagway River, scour control structure with notch

Figure 3. East side oflhe notch through
the scour control structure.

Figure 4. Small side channel running
over the top ofthe scour control
$ructrrle

Skagway River Fish

The Skagway River visual survey did not reveal any live adult salmon or Dolly Varden.

No fish ofany age were observed to move through the SCS during the survey- Juvenile

fish were observed in the side channels ofthe Skagway River and in Lillegravin Creek'

The only fish carcasses found above the bridge were ofthe numerous pink salmon that

appeared to have attempted to spawn during higher water (Figures 5 and 6). These

carcasses were found belween trapping sites three and four. No adult salmon were



obsen,ed during a survey
observations confirm that
level

ofpart ofLillegravin Creek well upstrearn of the SCS. These
adult pir*i salmon are able to transil the SCS at some rvater

Figure 5. Pink salmon carcass above the
Klondike Highway bridge

The results of the 2005 fish trapping in the

Figure 6. Pink salmon remains above
the Klondike Highway bridge.

Skagway River are tabulated in Table 2.

Table 2. Minnow trap catches ofjuvenile Dolly Varden and sahnon in the Skagway
River. October 18'". 2005.

Trap Number Dollv Varden Coho Salmon Chinook Salmun Total

i l7 20 0
2 2 ? 2 6
3 3 I 0 4

0 0

5 0 0 0
6 3 8 0 1I
7 ? 1.2 2 l6
I 0 0 0 0
o 0 0 0 0
l0 0 0 0 0

Total )1 44 4 /3

Notes: A total of 6 Dolly Varden, l9 coho, and 2 kings were large enough to classify as
pre-smolts likely to migrate to salt water next spring. The remainder of the fish caught
were 1.5" - 2" in le4gth and will likely remain in fresh water for an additional year.



The minnow traps set in the Skagway River this year caught more fish tlian were
captured during the 2004 monitoring period bur significanrly l'ewer fish rhat rvere
captured during the 2002 or 2003 monjtoring (Table 3).

Table 3. Summary of 2002 through 2005 minnow trap catches of juvenile Dolly Varden
and salmon during the Skagway River SCS monitoring events.

The two minnow traps (9&10) set downsheam of rhe SCS caught no fish at all this year.
The traps set under the bridge (1&2), produced a combined twenry two coho salmon,
nineteen Dolly Varden, and two juvenile chinook salmon. The minnow tmp set at site ?, a
clear side channel of the Skagway River, produced good catch€s ofjuvenile coho salmon
in 2004 and 2005. This channel is only connected to rhe river during periods of high
water. Similar to 2004, rhe traps set in the active side channels of the Skagway River
(3,4,5&8) caught few fish:just three Dotly Varden and two coho salmon between them.
In 2005, The two tmps (6&7) set in the clear side slough along Cemetery Road produced
5 DV and 20 coho rotal^

DISCUSSION

The discovery of pink salmon carcasses withjn the Skagway river floodplain above the
Klondike Highway bndge confirms the similar findings ofthe 200? and 2OO3 monitoring
studies. Pink salmon can successfully tfansit. the scour control structul€ (SCS). The 2002
and 2003 monitoring studies also found that adult Dolly Varden were present atrove the
SCS. The 2004 monitoring study found that adult coho and Chinook were able ro move
up past the bridge undel some flow conditions.

Trap Number

Dollv Varden Coho Salmon Chinook Salmon

2W2 2ffi3 2404 2005 )n) 2003 2W4 2005 2002 2003 2004 2005

20 -)l 0 t] 7 0 I 20 n 3 I 0I
2 5 1 ) 9 3 1 2 0 20 0 z
3 6l 3 3 3 2 22 0 I 0 3 0 0
4 t4 0 0 0 0 0 I 0 0 0 0
5 2 0 0 50 0 0 0 'l 0 0 0

27 0 0 3 0 0 0 6 0 1 0 0
7 !J 32 2 ) l0 zo l2 6 3 0 2
8 t1 I 0 I 4 0 2 I 0 0
q 11 25 I 0 0 2 0 0 3 IO 0 0

10 3 7 2 0 0 I 0 0 2 0 0

Total 251 142 17 27 67 4L 32 44 18 d3 I 4



The Skagway River minnow trapping conducted during this year's monitoring did

indjcare that coho salmon, DV and chinook salmon were teadng above the SCS. These

fish may have moved up through the SCS or they may have hatched in sections ofthe
river above the structure and neve;: migrated downstream

At moderBtely lorv flow conditions such as those encountered on October I8th,2005,
nearly the entire Skagway River flows through the fish passage notch. Although the flow
is very rapid in thc center of the notch, an examination ofthe banks of the notch revealed

that therc wel€ numerous low velocity branches ofthe river moving through the rocky
margins of the channel, especially on the east side. These side streams could be

navigated byjuvenile fish. Additionally, the small side branch ofthe Skagway tiver
flowing over the SCS to the east ofnotch, providing a route forjuvenile fish to move

over lhe SCS. Fish trapping later in the year would indicate if the main Skagway river
functjons as ovef-wintering habitat. However, a much more involved mark and recaPture

study would be necessary to determine ifjuvenile fish al€ in fact moving upsu€am

through the SCS.

The strength of the 2005 Eulachon run in the Skagway River was very weak and of very

short duration (Marian Twitchell, Skaway Traditional Council, pers com.). It is not

known with cenainty if any of these fish moved over the scour contd structure to spawn

above the bridqe.



BIBLIOGRAPHY

Bethers, M. Silver King Environme tal' 200? An Evaluation Of Fish Passage

Associated With New Structures Constructed In The Skagway River and Pullen Creek,

skagway, Alaska. Alaska Deparlment of Transporlation and Public Facilities, 6860

Glacier Highway, Juneau, Alaska 99801

Bethers, M. USKH. 2003. An Evaluation Of Fish Passage Associated With New

structules constructed In Thc Skagway River and Pullen creek. Alaska Deparhent of

Transportaiion and Public Facilities, 6860 Glacier Highway' Juneau, Alaska 99801

Twitchell, Marian. Skagway Traditional Council, Skagway, Alaska' November 2005

Personal communication.

Sogge, M. Streamcraft. 2004. An Evaluation Of Fish Passage Associated With New

Striitur", Constlucted In The Skagway River and Pullen Creek. Alaska Department of

Transportation and Public Facilities, 6860 Clacier Highway, Juneau, Alaska 99801



AN EVALUATION OF FISH PASSAGE THROUGH
THE SKAGWAY RryER SCOUR CONTROL

STRUCTURE CONSTRUCTED IN ASSOCIATION
WITH THE SKAGWAY AIRPORT IMPROVEMENTS

PROJECT

DECEMBER 2006

PREPARED FOR

ALASKA DEPARTMENT OF TRANSPORTATION
AND PUBL]C FACILITIES

PREPARED BY

MARKSOGGE
STREAMCRAFT

P.O. BOX 696
IIAINES, ALASKA^ 99827

907-166-2943
marksogge@aotalaska.net



Fish Trapping.... .... 1

Visual Survey.... ..4

Fish Species
F'INDTNGS

Skagway River Waler Characteristics .......................
Skagway River Fish.......... 5

TABLE OFCONTENTS

INTRODUCTION
OBJtrCTIVE
METIIODS

BIBLIOGRAPIry

FIGURES

Figure 1. Minnow hap locations (1-10) and survey area, Skagway fuver.. ..-.................-.2
Figure 2. Skagway River, scour conkol structure with notch. .."............. 5

Figure 3. East side ofthe notch through the scour control structwe.
Figure 4. Srnall side channel running over the top ofthe scour control strugture ............. 5

Figurr 5. Mirurow trap with catch......... .......1
Figure 6. Juvenile Dolly Varder; coho saimon, and Chinook salmon. Sculpins are also

Table L
Table 2.

Tabie 3.

TABLES

Minnow kap location descriptions and coordinates, SkagwayRiver..............3
Minnow trap catches ofjuvenile Dolly Varden and salmon in the Skagway
River, October 16*,2006......... .........,...6
Summary of 2002 through 2006 minnow trap catches ofjuvenile Dolly Varden
and salmon during the Skagway River SCS monitoring events -.. -................7



INTRODUCTION

As mitigation associated with the construction of the Skagway Airport Improvemeni
Project in 1999 through 2001, the Alaska Department ofTransportaticn and Public
Facilities (DOT&PF) completed several projeels on Pulleir Creek and installed a scour
control structure (SCS) below the Klondike Highway Bridge over the Skagway River,
The Pullen Creek projects were designed to improve fish passage and increase the quality
of fish habitat in the lower reaches oflhe creek. The SCS structure was desigted to
reduce ihe possibility of scouring occurring just below the Klondike Highway Bridge and

was desigred with a low water notch intended to assure fish passage during all water
levels.

During the environmental process for the airport project, the DOT&PF committed to
monitor fish passage at th6 SCS in the Skagway River for a period offive years and in
Pullen Creek for a period ofthree years following completion of the project. The
monitoring of the Pullen Creek firitigation is complete. This report presents the results of
the 2006 SCS survey. This is the fifth and final year ofthe evaluation of fish passage

associated with the new structue constmcted in the Skagrvay River. To allow for ease of
comparison between the years, the format ofthis report has been modeled on the 2002
and 2003 reports completed by Mike Be*rers, ard the 2004 and 2005 repods completed
by Mark Sogge.

OBJECTIVE

Evaluate the fish passage associated with the scour control structure in the Skagway
River inrnediately dovmstream of the Klondike Highway Bridge.

METHODS

Fish Tranuins

Minnow trapping at 10 stations in the Skagway River has been used to determine the
presence and speciee composition ofjuvenile fish in eaoh of the four prior monitoring
events for this project. Gee minnow traps constructed of 0.25" screen and baited with
salmon eggs were used to capfure juvenile fish. . The bait was disinfected prior lo use by
means of a 10 minute soak in 1/100 Betadyne solution. The salmon eggs were then
boraxed and frozen until the day of use. As in prior years, traps were set for an

approximately four hout long soak. The number of fish caught per species per trap was

recorded. Additionally, the fish were roughly divided by size to estimate the number of
fty vs. presmolt (those fish that will likely emigrate to salt water next spring)- All fish
were released unftarmed at the point of capture.



Trap locations were set in the first year ofmonitoring and, ifpossible, used again in
subsequent years, including this one. Given the dynamic nature ofthe Skagway River,
some trap locations on this system must vary from year to year. However, it is possible
to repeat similar trap location conditions in the river from year to year. This year, the
Skagway River flood control project completed by the City of Skagway resulted in the
elimination of some of the side channel habitat previously trapped, and necessitated the
relocation ofprior trapping sites 6 and 7. All ofthe other trap locations are essentially
the same as the trapping locations used in 20M and 2005 (Figure I ).

Figure 1 . Minnow trap locations ( I - I 0) and suwey area, Skagway River



The shifting of the dver and the establishment of a new debris jam on the lourth bridge
pier (from the east side) created an excellent trapping location, so trap 2 was moved from
pier tkee to this location. Trap 5 was placed a bit downstream of the 2005 location, ancl
within the main channel instead ofa side channel. The flood control project included the
construction of some rock barbs that protrude into the river, and the hap was set in the
eddy created by one oftlese structures. The flood control project also resulted in tho
filling of tlre side channel tbat had previously been the location of happing sites 6 and 7.
These traps were moved downstream to a clear side channel just upstream ofthe bridge,
on the east side ofthe river.

In addition to a physical description of the trap locations, the following table (Table i)
includes GPS coordinates for each site:

Table l Minnow trap Iocation descdptions and coordinates, Skagway River.

Trap Description Coordinates

I
Set in a pile oflarge woody dobris
jammed up on the third bridge support
from the east side

59o28' 05.4'N x 135' 18' 06.1"W

z
Set in a pile of large woody debris
along the fourth bridge support &om the
east side

5f 28' 05.5't{ x 135" 18' 05.8'\ /

)
Set in the head ofan overflow channel
about 250 yards upstreaft ofthe bridge.
Outlet ofchannel directly connected to
the active river

59"28' 11.4'Nx 135" l7'54.5"W

4
In a side ch.arurel in a gravel bar above
the bridse 59P28' 14.2'Nx 1350 l7'54-5'T/

5
In the main river channel. behind a
recently placed rock abutment 59'28' 15.6"Nx 135" 17'48.0"W

6
In a clear side channel paralleling
Cemetery Road, 20 yards upsteam of
the bridee

5f 28'05.7'N x 135'18'04.5"W

7
Upstream end ofthe same clear channel
wherc trap 6 was set, 50 yards upstream
of the bridee

59e 28' 6.1"N x 135' 18' 03.9'W

8

In a boulder cluster in the main river
channel along the east shore, adjacent to
the Gold Rush cemetery

59P 28' 29.1'N x 135' 17' 20.5"W

9
Il the main river, approximately 100
yards upstremr from the airport security
fence, nex! to a lmge "habitat rock"

59'27'55.9'Nx 135" 18' 17.0'W

l0
In the main river, approxiftately 200
yards upstream from the airport secufity
fencg next to a large 'habitat rocH'

59'27' 58.1'N x 135' 18' 11.5"w



Visual Survev

visual suweys were conducted on portions of the skagway River to determine if adult

fish were present above the scour control structue on the Sktgway River' The Skagway

River visual survey was conducted from ihe upper end ofthe runway to a point

approxinately 600 ya.rds upstream of the Klondike Highway Bndge (Figure i).
Additionatly, visual suweys werc conducted along portions of Lillegravin Creek parallel

to the Klondike Highway. The suwey of the Skagway River was conducted by walking

the east shoreline of the river and zigzagging back and forth along the floodplain. The

suwey did not cover all of the surface area ofthe floodplain in the portion of the river

surveyed.

Phvsical Parameters

Temperatures were measured with a standatd pocket thermometei. Distances were

estimated by pacing or by measuring with a 300' tape. A Garmin Map76 GPS was used

to provide the coordinates ofthe mirmow trap locations'

Fish Snecies

Fish species known to ifihabit the Skagway River and Pullen Creek are listed below:

Coho Salmon
Pink Salmon
Chum Salmon
Chinook Salmon
Dolly Varden
Eulachon
Sculpin

Onchorhvnchus kisutch
Onshorhvnqhus eorbuscha
Onchorh].nchus keta
Onchorhynchus tschawtscha
Salvelinus malma
Thaleichthvs oacificus
CoBls spp.

FII\DINGS

Skagwav River Water Characteristics

On October 16fr, 2006 the Skagvay River flow was considerable higher that the previous

two years when the river was contained almost entirely within the fish passage notch

constructed in the SCS below the Klondike Highway Bridge' This year, the Skagway

River was sptead out over most of the western half of the river floodplain (Figure 2). The

current within the fish passage notch was swift, but the rocky shoreline provided a zone

ofmuch reduced velocity, especially on the east side of the notch (Figure 3). There was

also a small side channel t}at separated ftom the main river just above the bridge and

flowed over the SCS, intersecting the Skagway River below the fish passage notch

(Figure 4). The gradient of this small channel was fairly flat for the most part, and the

water depth within the channel was much greater than last year, easily providing fish

access to the river above the SCS'

4



The weatler was partly cloudy and calm. The air temperature was 8.5'C. The water
temperature was 4.1t and water clarity was excellent, with 3-4' of visibility. The side

channels of the river were cloarsr than the main channel.

2005 2006

Figure 2, Skagway River, scour control structure with notch

Figure 3. East side ofthe notch ttnough
the scolr control structure, over the top of tle scour control

strucnre

Skaswav River Fish

The Skagway River visual survey did not reveal any live adult salmon or Dolly Varden.

No fish ofany age were observed to move through th. e SCS during the survey. Juvenile
fish were observed in the side channels of the Skagway River and in Lillegravin Creek.

This year no {ish carcasses were found above the K1ondike Highway Bridge" The strong
odor ofrotting fish was sensed emanating &om a log jam just upstream of the bridge, but

Figure 4. Small side charmel rurming



Tran Number Dollv Varden Coho Salmon Chinook Salmon Total

I 6 5 2 1'l

2 18 I 5 'tA

3 5 U Y

0 0 U

2 0 1 J

o I 10 16

1 1 l0 22

8 1 0 0 7

I l0 0 1.2

10 1,2 0 0 12

Total n., 23 23 118

Notes: All ofthe Dolly Varden, coho, and Chinook caught this ysar \\'ere large enough
lo classifu as pro-smohs likely to mignte to salt wator next spring. In addition to the
ralnonids listed, a total of 15 sculpins were also trapped: 4 sculpins in trap 2, 5 sculpins
ir trap 5, and 6 sculpins in tap 9.

a search did not reveal any identifiabie fish parts. No adult salmon were observed during
a survey ofpart of Lillegmvin Creek well upstream of the SCS. Although observations
during previous surveys have revealed that adult pink salmon, Chinook salmon and coho
salmon are able to transit the SCS (Bethers 2002; Bethers 2003; Sogge 2004 and Sogge
2005) this year's survey did not serve to further confirm those obsewations, The results
of the 2006 frsh napping in the Skagway River are tabulated in Table 2.

Table 2. Minnow.trap catches ofjuvenile Dolly Vardeo and salmon in the Skagway
River. october 1 6'n- 2006.

The minnow traps set in the Skagway River this year caught more Dolly Varden and
Chinook than were captured during the 2004 or 2005 monitoring period but fewer coho
lhan either of those years . Compared to 2002 and 2003 monitoring results, fewer Dolly
Varden and coho were drptured this year, but the Chinook catch was comparable (Table
Jt,



Table 3. Summary of2002 through 2006 minnow trap catches ofjuvenile Dolly Varden
and salmon during &e Skagway River SCS monitoring events.

Dollv Varden Cobo Salmon

In conhast with 2005, the two minnow traps (taps 9&10) set downstream of the SCS
caught a nuober of fish this year. These two tlaps gaught a total of twenty two Dolly
Varden and 2 coho. The traps set under the bddge (traps 1&2), produced a combined six
coho salmon, lwenty-fou Dolly Varden, and sevenjuvenile Chinook salmon (Figures 5

and 6). The two traps set just above the bridge in a low velocity side chan::el ofthe
Skagway River (traps 6&7) caught a fairly even mix of the tlree primary species.
Notable was the catch of 10 Chinook salmon in tap 6, One of the two traps set in more
active side channeis ofthe river caught no frsh at all (trap 4), while the other (trap 3)
captured 5 doily Vmden and 4 coho salmon. Trap 5, set in an eddy produced by a rock
struoture recently conskucted in the Skagway River, produced 2 Dolly Varden and 1

Chinook salmon. Trap # I captured 7 Dolly Varden.

Trap Number

Chinook Salnon

tt B al

a\| a.l

\o

c1l

5
al

\o

20 3l 0 6 z 0 I ?0 5 0 3 1 0 2I
-) 27 I ,L l8 3 I 2 t 0 20 0 2 5

3 61 J .' 5 0 i 4 0 3 0 0 0

14 0 0 0 U 0 0 0 I 0 0 0 0 0 0

l z 0 0 0 2 50 0 0 0 0 7 0 0 0 I
6 27 0 0 3 J 0 0 8 I 0 1 0 0 l0
7 ZJ o ', 7 3 10

,>R
10 o 3 0 2 5

8 75 l7 0 7 I 3 4 u 0 2 1 0 0 0
25 I 0 l0 0 2 0 0 2 3 l0 0 0 U

l0 3 7 0 1J 0 I 0 0 0 0 2 0 0

Tolal 251 142 l7 1a .,1 67 4l a', 44 23 18 43 I 4 2,3



Figure 6. Juvenile Dolly Varden, coho
salmon, and Chinook salmon. Soulpins are
aiso present

DISCUSSION

The Skagway Riverjuvenile fish happing conducted during this year's monitoring did
indicate that coho salmon, Dolly Varden and Chinook salmon were rearing above the
SCS. These fish may have moved up tlrough the SCS or they may have hatched in
sections ofthe river above the stnrcture and never migtated downstream. In contrast with
2004 and 2O05, the extended period of high water levels during the summer and fall of
2006 may have allowed juvenile salmonids to move tbrough the SCS without the

necessity of hansiting the high velocity fish passago notch or the shallow channel to the
east of the notch. It is beyond the scope of this monitoring to detemdne if the juvenile
fish are capable ofmoving upskeam tiuough the SCS uuder all water conditions. Ifthis
seasonal migration pattern is to be detemdned with certaintn it would be necessary to
conduct a detailed mark and recapture study.

The increase in juvenile Chinook numbers relative to the catches of 2004 and 2005 likely
indicates successfirl Chinook salmon spawning in the Skagway River in the last year or
two. The discovery of adult Chinook salmon oarcasses upstream ofthe Klondike
Higlrway Bridge in 2004 indicates that the river above the bridge is available as spawning
habitat. The juvenile Chinook salmon trapped during this monitodng appeared healthy.
These indicators combine to suggest that the Skagway River is sucoessfirlly producing
Chinook salmon, contnbuting to the commercia.l, sport and subsistence fisheries of the

Lynn Canal.

Prior visual srrrveys have proven that at least three kinds of adult salmon are able to
successfully transit the SCS. The surveys of 2002,2003, aad 2005 found pink salmon
carcasses upstrcam of the Klondike Highway Bridge. The 2004 monitoring study found
that adult coho and Chinook were able to move up past the SCS under some flow



conditions. The 2002 and 2003 monitoring studies also found that adult Dolly Varden
were presenl above the SCS. It is possible that the late high water flows that occuued
during the summer and fall of 2006 served to wash auy carcasses of spawning lish
downskeam, out ofthe study area. It is also possible that the escapement into the
Skagway River was lower this year than previous years, decreasing the likelihood of
finding a spawned-out fish carcass. However, since the escapement is not closely
monitored by state or federal agenoies, the relative yearly esoapement cannot be
determined with accrracy.

The stangth of the 2006 Eulachon run in the Skagway River was very wealg or perhaps

non-existenl Dan Schultz, a ranger with the National Park Servioe, Klondike Gold Rush
National Historic Park in Skagway, conducted initial eulachon assessment on both the
Taiya and Skagway rivers in 2005 and 2006. No eulachon were observed in the Skagway
River in 2006
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