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PreSred By:

Christopher L. Love, pWS



Introduction

The following study charucterizes aquatic habitats and completes a spawning survey in Lagoon
Creek, ADF&G catalog No'(258-52-10015). It also determines presence/absence of
anadromous fish in the Swimming Pond and two unnamed ponds north of the project area. The
parameters of the study identifu anadromous fish presence/absence, ID's speci$qns to species,
qualitatively describe aquatic habitats, and establish baseline water qualitv outu\ purpose opurpose of/ s.1uqLrw rrqurLalr, .uru cslaollsn Daselme watgr qualtty d
this study is to collect baseline data which will be use by agency persopqel i, wru uE u5r uy agency persopQel trq€{g(liNhing
mitigation of impacts from the old harbor Hydroelectric rrojeci iottYla.TKAilN"n wiil

for the old Harbor Hvdroerectric project (FERCAQ. p-l}fNr" drd 
"ffa;;HydroelectricProject is proposed within the Kodiak *..y:l^*\S n.tu€t\a -,{dNristent with theKodiak NWR Comprehensive ptan (USFWS 2pR\ (A\\

Existingrnformatio" 
N3O,-=. SJ"

then be used to evaluate resource issues identified during the F
Commission (FERC) public scoping process. 1

The Alaska village Electric cooperative (AVEC), the eldlricar utilii r in Old Harbor,

lt-".rf:,ltt"_g,*trl.alRC. 
its proposed Studv elan asffi4{\ t","ilDJir""nring process

According to the State of Alaska Cata goon Creek (258-52-
10015) and Lagoon Creek Tri spawning Coho
(Onc orhync hus ki sutc h). chu salmon (ADF&G 2009). TheNationalMarine Fi the areas identified above as
Essential Habitat for f the field survey Lagoon Creek (25g-
52- l00l 5) is nq\listed terbodies by the State of Alaska (ADEC
2010).

Prior ve studies ofthe fishery resources as part ofthe
p of study were Mountain Creek and Lagoon Creek.

ifically
's fisheries consultant, Lonnie white (white lgg6.lgg6a.

of resources and impacts in those two drainases. In
:nt flow, lik";; ;;;"""

ibutary, attracted spawning salmon, whereas the streams that occasionally went dry, like
branch of Lagoon Creek, were devoid of spawning salmon.

Project Area

The waterbodies included in the presence/absence study were two ponds north of the study area
in the Big creek watershed, the waterbody known as the Swimming pond, and Lagoon creek(Figure l)' The fish habitat study was focused on the reach of Lagoon creek from its inception
south of the Swimming pond to the mouth.





Methods

Analysis of Lagoon Creek included channel characteristics, baseline water quality data, and

qualitative presents/absence surveys for anadromous fish through short term fish trapping and a

spawning survey. Physical measures included stream discharge, channel width, average depth,

substrate particle size, corrected velocity, stream feature type, in-stream

riparian vegetation, and estimated stream channel shade.

bris (IWD),

Water quality data was collected using a YSI 556 multiprobe and

DO mg/L, and pH when available. The YSI probe was complete

pond and allowed to stabilize. Stabilization would typically
delay in project data collection the probe would often be

other work was done in tandem. When possible the

water while moving to a new site. This allowed the

reduced stabilization times.

Twenty two cross sectionalprofiles were measured

widths, depths, velocity (three cross sectiqps),

channel sections, at ordinary high water (

approximately 150 feet where practica

Discharee was measured at three

Depth and stream channel

at 0.8 and 0.2 depth

McBirney is desi

prese

midd w the beaver

c Lagoon

as allo
inue to

Channel

on straight

itudinallv bv

cross sectional profi les.

units. Velocity was measured

12000 (MMB). The Marsh

characteristic in Lagoon Creek.

The First, OHHEDSCH0O2, was near the

istdiarge measurement, OHHEDSCH00I, was in the

ird, OHHEDSCHOO3, was taken at the pump house

o ionalAR\\P) * Average Stream Velocity (ft/sec) : DSCH (cfs)

T\(other velocities were taken during the August field effort using timed surface observations.

A pred$grmined distance of 50' or 25', depending on stream dynamics, was measured using a

standardized tape. A floating object was then placed on the water surface and timed until it
reached the end of the tape. This was repeated three times for each site. The velocity was then

multiplied by a correction value to compensate for substrate. Correction values are 0.8 for
coarse sravel and 0.9 for mud and sand.

Velocity (ft/sec): (Distance (ft) / Timeu,r)*(Correction Value)

In stream Woody Debris (IWD), substrate, riparian vegetation, andYo shade were collected while
traversing the stream channel between cross sectional data points. The presence/absence of adult
spawning salmon was observed by visually surveying waterbodies and short-term fish trapping.

{o avoid

inlhe water while
reniain on and in the

measurements and

Three sites w

e



IWD was collected by tallying dead woody debris in the stream channel greater than l" in
diameter and > I' in length. Substrate particle size was determined while traversing the stream
by measuring a random sample at each new stream feature and at the cross sectional profiles with
a standardized measuring stick. Substrate was categorized based on size in inches as silt (very
fine), sand (.04-.08), gravel (.08-2.5), cobble (2.5-10.1), and boulder (10.1-80). Riparian
vegetation ando/o shade were determined using ocular estimates of percent

The fish trapping effort was a qualitative study and is not designed for
dynamics of any of the observed waterbodies. The fish trapping study
presence/absence study looking for juvenile anadromous fish
were taken on trapped specimens. Fish trapping was conduc
the beaver dam on Lagoon Creek, in the Swimming pond and it t
northern end of the project area in the Big Creek water Fish we
from the waterbodies in minnow traps. Six traps were
roe and placed within slow moving pool habi

g
D

counted, a

lation

ents

from
to the

ured and removed

in the

ate amount of
to the stream or

and off
remaining waterbodies. After alltrapping sets

time to soak; fish from each set were identified
pond. c
Spawning surveys for adult salmon ber 2010. In Ausust we
observed the entire leneth of La of the swimming pond to the
mouth were it meets the bracki , all but a small section of

each case, observers donned

I looking for the presence of adult
riffles and along cut banks. If any

species were recorded.

Resul

ver damn (Figure 2) is a relatively short (< 0.5 mile),
ized by low energy pools. The stream channel is not well

riparian vegetation is predominantly sedge meadow, blue joint
, and willow scrub shrub. The predominate substrate in the pools are typically

ud, silt and sands. we did not observe , at any time, zero flow in the upper section of
Lagoon Creek. The upper section becomes ponded as it approaches a large beaver damn mid
section. It is obvious that the recent beaver activity mid section on Lagoon Creek is affecting the
flow regime of the stream. Whether or not these effects are positive or negative to the spawning
or rearing of anadromous fish cannot be determined at this time.

The section of Lagoon Creek below the beaver damn is a relatively short (< 0.5 mile), stable, low
energy, meandering stream, categorized by pools and riffles. The predominate substrate in the
riffles was medium gravels and cobble. Pools are typically silt and sands. We did not observe at
any time zero flow on Lagoon Creek. However it is obvious that the recent beaver activity mid
section on Lagoon Creek (Figure 3) is affecting the flow regime of the stream. Whether or not

Cre

let

Lagoon Creek was

polarized glasses and

salmon. Specifically.
adult salmon



these effects are positive or negative to the spawning or rearing of anadromous fish cannot be
determined at this time.

Figure 3: Beaver Da

Figure 2: Headwaters of Lagoon Creek



The average width of the Lagoon Creek is26.5'and the average depth is 0.g9,. Average
velocity is 1.43 ft/sec (Table l). IWD was abundant in the sections of stream where the riparian
vegetation was predominately alder/willow/poplar (Figure 4) and low towards the mouth where
riparian vegetation was predominately persistent herbaceous vegetation. Average shade cover
followed the same tread as IWD in that it was higher in the upper sections where woody
vegetation was the predominate riparian vegetation and lower towards the mor( Au.rag"
estimated shade was 33%o with the highest shade being recorded in the midsecti)ld,f ttr" stream.

Figure 4: Typical Riparian Vegetation Middle Section
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Discharge measurements were taken at three locations along Lagoon Creek (Figure 5). The discharge
near the inception of Lagoon Creelg OHHE DSCH002, was low (Table 2). Based on our field

The second discharge measurement was taken below the beaver dam mid section of the stream (Figure 6).
Discharge was greater at this location. The influence of the beaver dam and the storage capacity of the
subsequent pond cannot be determined at this time. The third and final discharge measurement was taken
at the pump house near the mouth of Lagoon Creek (Figure 7). This location is below any tributaries to
Lagoon creek and as a result the discharge near the mouth is approximately double that of the mid section
reaches ofthe stream (Table 2).



Figure 6: Discharge Being Taken Downstream of the Beaver Dam Middle Section Lagoon creek

Figure 7: Discharge tion Lagoon Creek



Table 2: OHI{E: UHHb Lagoon Creek Discharqe Meaqrrreme,

Sample Point GPS Stream Width (fl')
Depth
Average (ft)

Cross Sectional Area
(ft')

Velocity Average
(ft/sec)

DSCH
(ft3lsec)OHHE

DSCH002
N57 l3'43.9'
wl53 lg' ll.g" t4.3 0.3125 a lAe'|< \\ 0.06r2s 0.273711OHHE

DSCH001
N57 l3'21.3'
wl53 lg'10.2" 8.8 0.28125 N7s

,--..\
/-\\ \\ 1.285 3. I 80375OHHE

DSCH003
N57 l3'05.6"
wl53 lg'07.9" 28.6 r.08125 ,,^t0.9264 Y(0N;.,. s.299206

Baseline water quality data was taken during the October field
for a total of 10 data sets. The baseline data was recordedi$

./ < \\ \\\-z-( \ \\
p at each\truN" and discharge site
ld data book\N$ followed the protocol

Fi 3: OHHE Baseline Water li Data ON -(%)'
Location Water Bodv z'

,^(
ad^( \

> \UT JA
,/ Av ,---.\\
dr'\$ ^ (O\\ vf)oo/" DO msll pH

Adults
Spawning
Observed

Beaver Pond
Lagoon (

Creek \ l0/15;\ ^ss* 84.6 10.82 N

OHHEDSCH OOI

Lag{oj
(ee( \JJ,O ..\\-r., 87.0 I l.l0 N

OHHEFTOOg.----------\-<-
q\N4/
PoN\\ 10/162d N 4.99 95.5 12.18 N

oHHE/6s .Swim$in\)
.Rpnd ) ) ,*N s.03 90.6 11.52 NqnHeV su(.ra!a{ns
PonY

\
r0/r6/2010 4.99 93.5 t2.02 N

OHHEFTOlN
Lagoon
Creek t0/t6/2010 4.27 89.7 11.70 N

OHHEFTOI3
Lagoon
Creek r0/r6/2010 4.71 77.5 9.97 N

OHHEFTOI4
Lagoon
Creek r0/16/2010 4.72 87.9 11.29 N

OHHE DSCHOO3

Lagoon
Creek 10/16t2010 5.52 88.7 I 1.18 6.15 N

OHHEWQOOl
Lagoon
Creek t0/L6t2010 s.63 89.9 11.29 6.12 N

Averace 4.93 88.5 I l.3l 6.14



Fish trapping took place during the August and october field efforts. The purpose of the fish trap study
was to determine presence/absence of anadromous fish. No other physical measurements were collected
on the trapped specimens and no assumption of population dynamics should be inferred. Lagoon creek
and its tributary were previously cataloged as anadromous by ADF&G. The Swimming pond and the two
ponds north of the project area (Figure g) were not cataloged as anadromous waters

vr !.v vrvJwwr orE(r \-crBurs o., were nor catalogecl as anadromous waters ailq\the date of thestudy. our fish trapping results show that the entire stretch of Lagoon creelg from il tnN(; ;;J
mouth, is anadromous (Tabre 4). The two ponds north of the project area, in $: Bi
were also found to be supporting anadromous fish. The Swimming pond was
anadromous fish.

FigureS: Fish Trapping on the Northern pond in the Big creek wal



Figure9: Identifying Specimens at the oHHEFT013 on Lasoon creek.

&,*'

hf

cond gust and October field efforts. Field biologist traversed
C to visually identify spawning anadromous fish.

adult spd lmon was also noted while observing the Swimming pond. No
ng salmon in Lagoon Creek or the Swimming pond. Remains of adult

were observed within 400' of the mouth, along the shore of Lagoon creek. The remailns were
posed and hard to identify due to bears feeding on the carcasses. Left intact were primarily

jaw and fill plate structures and appeared to be chum salmon. An estimated 150 carcasses were observed
near the mouth. No actively spawning salmon were observed in the stream near the mouth. No other
carcasses were observed on any other stretches of Lagoon Creek, the Beaver pond or the Swimming
Pond.

t
*r:



Table 4: OHHE Anadromous Fish S

Trap Date Set Date Pulled GPS Time Set
Time
Pulled

Depth
(ft) Species*

Adults
Spawning
Observed

OHHEFTOOI 8/26/2010 8/26/20r0
N57 13.983
wl53 18.296 08s r l 505 3 \ 26Sb N

OHHEFTOO2

OHHEFTOO3

8/26/2010 8/26/2010
Ns7 13.907
wl53 18.266 0857 t512 4 \,, *, N

8/26/2010 8/26t20r0
N57 13.730
wls3 18.197 0922 1522

R
$^( 2^N" N

OHHEFTO04 8/26/20r0 8/26/2010
N57 13.557
wls3 t8.l6l 0952

1d\s\\3 \
\v:t co N

OHHEFTOO5 8/26/2010 8/26/2010
N57 t3.sl7
wl53 18.201 1002 r' :;\ 37 Co, 6 Dv N

OHHEFT006 8/26/20r0 8/26/20r0
N57 13.420
wls3 18.177 rcK, It\i57

\
4.5 l8 Co.23 Dv N

\\
OHHEFTOOT

I/\

8/27/2010 8/27/2010
N57 14.069
wl53 18.069 ^N'

-t$:
',v.dnA 

t
V/

1659 {$ 2Co, lDv N

OHHEFTOOS 8/27/2010 8/27/2010
N57 l4.q8q.\
wl53 17.*K

((-
{t\
f2)- o,

\ \\\\v
),| r 14 Co,5 Dv, l0 Sb NA\\ ,\^

OHHEFTOOg r0/15/2010 t0/16/2010
Ns7 l{5y.2N
wlRNi'i1o")

>\<J)
. tDfs 4 14 sb, I Dv N

OHHEFTOlO l0/15/2010 t0/wm+g< iN$z/r1qw'Wl\KrR'Ii ou @N 1005 16 sb N
OHHEFTOII r0/15/20r0 roltzoro N F55.5" (

$/l'sg18' t7r\ .'\V l0l5 2 19 sb N
OHHEFTOI2 tons/2s6 r0/r6lN )Ns7 l3'43X\

'Ntstrfltr r.N \
l 348 r037 3.5 0 N

OHHEFTOI3 IOflPN '?o,tu,roro ,ilNY; r439 tt07 2 38 Co. I Dv N
OHHEFT0I4' s[-;N Norzorm \f\{\.{$ zr.z

..WlSll8'09.i" 1442 1126 2 28 Co. 6 Dv NKey:



Conclusion

lj::::::^":L:1i1i]*r"was 
to co^uect baseline data which wilt be use by asency personnel in

,Jr 
'. 
il,?[o-l";ut"itil not have+L^ L^-^f:r ^r | - -

'r u rL Pr \rJ n9[. r IllS sluoy ls ll
the benefit of long term observations such as trends in flow regime, depth, and water chemistry. A more.rrDttJ. f\ IIlurg

;:ffi*"n::"r,:::ot 
would include a quantitative analysis of stream morphology inc\ding stream stopeand bank structure.

:}:ff:::,'::'::::::,,Tj:T: llT l:T :':dy^bi'"d 
on the inrormation that sN c\

::::::rr:ils 11oa;r1ive 
rearing habitat for coho salmon and any change in

may negatively affect the system's ability to retain its unique trabitat s
showed that the Swimming pond is not supporting anadromou s frs/a
significant surface water nexus between it and Laloo" c.".k. ;;;Y;)
significant surface water nexus, at anytime duringlhe y"ur,1a()ril" a;;; be present in theSwimming Pond.

The southern end of the Swimming pond has what apfta1, to UVun in)
Further investigation should be impremented to better,;N""Jtfu
surface water connection between Lagoon crpek ar1@q),\rr^ning pr

ittent igure 10).

makes a

iods of high

gf,ond. Red Line Indicates

precipitation and spring runoff \5 \\,2^ O
Figure 10: Intermittent Outlet Channel on
Intermittent Channel.

Lookin$'dt historical aerial photography (Figure l) one can see the Swimming pond floods during the

;H:-;"3".: x'::i:_1r:"T:T:::iTlntlmlttent ourret the ou".no* discharge from the SwimmingPond appears to drain to the Southwest and does not make the "";;;;;;'ff;"#;ff 
";#.::,,

the close proximity of the two waterbodies and the evident drawdown of the Swimming pond eachsummer cannot be ignored' It is thought, based on our observations, that the significant nexus betweenthe two waterbodies is through ground water. Because the second conclusion is made based on limitedsurface observations, a more quantitative study should be implemented to determine the true nature of theconnection and retention times of the two waterbodies.

there is a
t if there were a
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Old Harbor Stream Habitat Data Sheet

Loc Ol+*€55)(#)\
oate 4 f 7q
GPs N 5+ n b7 vt9i4't9

Velosity

Distance

Shade %61
rwDt7-

c,) r -< 7D ,v
3z"cs ?,

6o'
^U.f '

,,

H2OChem nD



Old Harbor Stream Habitat Data Sheet

LOC obtllLtfuel)-L
Date * lz6/ro,a

GPs r! 5? &V urt1Ap,.t,

Velosity 4 D

Distance Time

Shade %Gia
IWDW1
X Section



Old Harbor Stream Habitat Data Sheet

Loc ol+*E b6xoo)
Date af T6yroto

GPS N 
'7 

r-1,79 w $j$,rt

Velosity ,4 d

Digtance Time

t6
2
E

Shade %a'a
twD

G7n
X Seqtion



Old Harbor Stream Habitat Data Sheet

toc o#ffi<
oate { f z.gf a-oro

GPs ttt 57- rt,-S:;- uttsr!€,w

Velosity 4 D

Distance Time

Shade %

t-Es I
rwDru-]
X S€ction

H2O Chem



Old Harbor Stream Habitat Data Sheet

Loc ot+LI f--61+\4
Date 4f zC1>aro

cPS *tg7 tX,5Z u l91 rt,f 6t

Velosity h D

Dlstance Time

Shade %

l. <r-l
twD

t=4-t
X Section



Old Harbor Stream Habitat Data Sheet

LOC o++lE65koo,
Date

GPs r\J i? B.jLq tr, t+,t V

Velosity a g

Distance Time

Shade %rc;t
rwDw
X Section



Old Harborstream Habitat Data sheet

Loc o r.F#f ss.r .ro{,*'" <lzL/*,o
GPS

Velosrty a t2

Distance Time

Shade %fa
rwDtq
X Section

H2O Chem



Old HarborStream Habltat Data Sheet

LOC D$r{Es5xdd}
oate Af? b

GPS N1? t'?,tt \a t,b tV,tV

Velosity n 0

Distance Time

Shade %w
twD

f"\ -l
X Section



Old Harbor Stream Habitat Data Sheet

LoC oHHE g<aa1
Mte 4 /zb / zu ,a

GPS N t7 n,7+wtqStg,tb

Velosity 
't 

d

Distance Time

Shade %
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X Section



Old HarborStream Habitat Data Sheet

Loc ot+t.lEtr\ ato
Date 6fzblzoro
GPS t'n ,? $.Tte te r{} rd, t}

Velosity tfc?

Oistance Time

_tD' '7.t,*.1 ,11
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Shade %ta
IWD

l- /'t_l
X Section



Old Harbor Stream Habitat Data Sheet

LOC 6HHLgsxarl
Date .6f za/>oro

GPS r4, bT ra.75* t1t, 9,27_

Velosity nA

q!$qnce Time

Shade %frs I
rwD

|-.-rI r-5 I

X Section
ndo

H2O Chem



Old HarborStream Habitat Data Sheet

Loc D +urjfutu
Date a/4/zztro
GPS qJ1?-,'>zlw t1\ ,t,l,l



Old Harbor Stream llabitat Data Sheet

Loc o t+ #E_+ar o rj
Date gfz6/>u,o

GPs r1,,a+ | T, -ut .^lrE;3 r-<;.,:E I

VelostV,y<7

PEEqce Time
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Old Harbor Stream Habitat Data Sheet

LOC ol+bt9t;kolll
Date slz6/zaro

GE lt, rv t7,tKwt1.rr<(,a-7

Velosity np

Distance Time

Shade %

r sol
twDq1
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Old Harbor Stream Habitat Data Sheet

LOC o l+HEttt 6tb
Dste n/26/7-0to
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Distance Time

Shade %
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Old Harbor Stream Habitat Data Sheet

LOC o|tftEtq,Dtl
Date {/4/?t,o
GPs ,Lt+ |i.o\ tntrrzrv,e u

Velosity yg3

Distance Time

_4, 30,7 ,%
_-?-3 a\.s( ,g
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Shade %r-ry
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Old Harbor Stream Habitat Data Sheet

Lac o*t+Eg*rot?
Date f /26/>at a
GPs nJ 91r- t'5,0p w lg:! r?,.rr*

Velosjty 4 2

PElqrrce Time

Shade %

I ero I

-

rwDf-f-r
X Section

Feature Type
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Old Harbor Stream Habitat Data Sheet
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Old Harbor Stream Habitat Data Sheet
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Old Harbor Stream Habitat Data Sheet

toc Okt+E-O'tolye\
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Old Harbor Stream Habitat Oata Sheet
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Old Harbor Stream Habitat Data Sheet
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