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RYDRAULIC DESICGH AND CONSTRUCTION DETAILS OF
SALMON SPAWNING CHANNEL IMPROVEMENT AREAS ON §
INDIAN CREFK AND HARRIS RIVER %

INTROIXXCTION

This report presents the general hydrsulic considerations associate:!
with the design of ‘mproved pink salmen spawning areas in natural streer s.

The objective of the proposed improvements {5 to increase the pro-
rivity of plok salmon eggs and larvae in spawvning beds. Research

findings nave shown thet the survival of these eggs and larvae can ba
improved muterinily bty providing suitable gravel and stream flow conditi ns.
- Two major aims in obtalning such sultable gravel conditions are ths remc/al
ol fines frum ihe spawning bed and the provision of stability against bel
kate  Investigations by Canadian agencies have indicated that practics.
Zacilitien consiructed 1o provide thede conditions under regulsted flowu
conditions have ied 1O substaantial increases in the productivity of youst
fish to the migrant fry stege. The present project deals with the
application of ipown techniques to obtein such improved spawning conditions
o unregulated streams without the installation of fixed structures.

The spevnlng areas to be constructed are ovn Indien Creek and Sarris
River, on ixince of Waleas Island, within the Tongmss National Forest,
Alaska. The work ia to be performed by the Fisheries Research Institute
of the University of Washington, under contract with ths United Statea
Forest Service.

J
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EYDRAULIC DESIGN SPECIFICATIONS - INDIAN CREEK

The improved apawning channel will be located in ths intertidal zous.
No strean~Ilow regulation will be provided, so ths channel must pass the
euntire rangs of dlacharges without causing channel erosion. On the basi:
of mvallabic hydrologic data, discharge of Indien Creek varies from 5 to
1,000 cf¢ during the periods of spawning, egg incubation, and larval
devalopms;: L.

The fullowing low flow specifications have been selected to satiafy
tbe ulciogplcel requirements of pink salmon: .

Mintoae discharge. . « . - » . . § cfs
ﬁnmm Mpm@ - - L L ] < - < - v h incms
Mintmam surfece velocity « . . « 1 fps

- The ainloun dlscharge 1s estimated to be the lowest expscted during
the spawning sesson; Lhe depth and surfoce velocity are expectsd to providas
adequate ¥uviroamental conditions for development of eggs and larvae. ,




IR e
2 e /. v e e te
/ & 7 A e S C R 2 PR RIS

, —ll,
-
LY
» ~ ’
Y
, i , e , L VionW !
' R g o B
AN Cry o R
1’, A N t ¢
, . tr s T,
/.-
4 1 is !
l/ ) L
4 ‘ i : Frasr Y
& ‘
| ‘ oy e .,
&
R )
. /
\\ (_\; { N . H ) ¢ “_n \ "' O
0 0 -~ N ) ‘ ) \ ‘s
| AN N N ‘\ s ) ~
4 * - :
QO ~ \{: \\‘.‘ * ' ’ * ” +
; \ < 1y 9 ~~ N DA
2
//‘
L.
+~
M
L
AR o . L S
v g e e T
Q S Flon: N e erER T A
< Tre ke € e T I —
3 y. Flow —_— -— 77
: (bt 2T — = ]
- S . — o : e =TT Nk
L our - P e py e /
i\//""' ] s = - - t./ _rr Vﬂr T ’ . a— 0'4— °
O ™
. \ - ]
;o Channel Ao Lo cot Hlrougly bar

_77" ch-yluj-fj‘/;c),)[e‘ \,\,'l"/l’] /L/,,J)‘r /'_S F.{}‘V\"“"',

Note : E vty !:';7;.6.”/ oer daten (':7/’0'.-"41.)/'/_./\‘
referénced 1o G terp. berog kb r;vqr--';(r-:




Firal Charsie!
Bed Q: Lo

‘f i
! ___// /s

~~ Tritial
10’ ,J Excavarios:

. ~ o~ . L =
Dztarl of Spawrning &harné /

. - ——“ x | x i = < a0
. i eet
! 39' ' l 10’ ! ' 39" P re intor,
g ’ | -

2 0, ) e BN DL NPT i rubplé
. bar ks s
I i where
: - . o rec. &
\ Flood Flair Spawnirg Channel Flood FPlaim ! N .
[ N Y 1 >_| directed.
’ !
100 5
oty — - - Am e . . b N
' OD.A. Wicith of  Dirproved Otiviel !
C’AO'_‘)‘ﬁ - 5,1,7(/'_"/ ) Of Cl“'i/ i/ .
e e R ———
' - Inpidri. CREEK
SPAWNING  CHANNEL IMPEOVEMENT |,
: Fiz, 2 Ros.~ SECTION DETAILS
JONE 1961 FLEN,




Flood Plain Channal S

A plain with no trnsverse slopes will be used for the high flow
channel t0 simplify construction and to provide a maximan ti’org Lapacity.

Norinal widths of the flood plain indicated on Pigure l are; as
shown in Figure 2, based upon ihe wvater suwrface width at an assumed
L-foot depth over thw spauning channel invert. Side slopes are indicat:*
as 1 : 1; whese wili be allowed to vary with constructicr material; no
local misaligrments in bank edges are to be allowed.

Where nev channel walls are to be built, they will be formed of
gravel embankments with a total height at least 7 feet above spavmicg
- channsal invert. These embankments are to include logs lsid paralilel to
the stream and anchored with large cobbles. Tuie is especially importaurt
in the approech channei curve and for soms distance downstream fiom the
curve. Where new basks are to be cut through soil, these will be lined
vith a gravel cover. No overhanging trees or stunps are %o be allowed
along the banks of the flood plsin.

The flocd plain will be excavated to grade prior to <he £inal cut
for the spavning chunngl. Soft spots on this flood plain will be
covered vith protective gravel layers. The performance of the high flow
chenn=l will be wutched during and ufter high flows. As u msaintesarce
precaution, sand bags will be kept available to be used to close Off nevw
chaunels which may tend 10 erode in the less resistant £lood plain éuriag
FETI o nigh dischargs.

AIPRAULIC Dl iGN « IIXAN CREKE

Velocitieo and Discharges

< Bydreulic characteristics of the improved section are calculated, oo
the essumption of uniform flows. with the use of the Manning forrmls:

Ve .1_..;‘*8_@ /3 gi/2

v gvarage velocity, fps
= hydraulic radivs, £t
o glope { =0.L% = 0.004)
v rezistance coefficient

Bptuon<

Following common practice, the spawning channsl aud the*flocd plein
are trested separately. For the former graded secnion, 'n' is seclected
as 0.030; for the latter, less controlled section, n = 0.0k0. This pro-
cedure ylelds highest velocities in the spawning (centml) channel; the
flood plain dischargs 18 treated simply as a 2-dimensionsl flow in
39-foot wide charnel on each side of the centerlina. Shear stresses
between flood plain and spawning channel flows are neglected. Flaw
coniritmitions by the area over the side banks of the flood plaip are:
reglectod. ‘
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Stream Bed Stabdlity T S

%,

The channel bydraulic characteristics have been dictated by the bed
texture, netural gradient, and, even more specificelly, by the low flow
criteria. These latter require a nerrov low flow chenne). which mst, in
high wvater pericds, carry a relatively large percentage of the total flow.
LIow flow requirements an< bed gtability tend toward opposite requirenents.

) An approximate stress bed. stability analysis is presented, based upon
the empirical Shields bed load entraimmen: function. For uniform bed
roughness of diameter d, the Shields function predicts motion of bottom
particles vhen

7—
F(E, 1 2 0%

for the range of flow parameters in this channel. Here,

T = bottom shear stresas, psf

7 = specific weight of water, 62.4 per

Sg = particle specific gravity (taken as 2.65)
d = particle size {diemeter), ft.

The bettom shear 13 bhere estimeted by the two-dimensional equation,
T = TyS, where y = the depth of vater, in feet, cver the bed area
consldered.

Results of this calculation are given in Teble IT. For various gravel
dismeters within the design size range, the maximum 3apth over the bottom
Tor local bed stebllity 1s listed. These results ere also expressed in
terms of total stream flovw for bed stabllity in the spawning channel and
in the flood plain, considered separately. A

TABLE II

Limiting Stream Flows for Bed Stability

Corresponding Limiting
Total Flow Q - efs

. Gravel Diameter Maximm Water Spawning Channel Flood Plain
Inch=g Fect Depth y, Feet , Stability “Stability
3/u .0625 1.55 ™ 50
1 .0833 2.06 130 1100
1-1/2 . .1250 3.10 500 -
3 .2500 6.20 >1000 - v
6 .5000 12.%0 - -

S e P
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operation.

‘nnﬂoodplnnappcaratoberelativelysate from gravel shift,
but will of course be subject to the removal of fines. Its banks,
containing reinforcement and large stones, should be stable. A certain
m\mtormintmancevinmsthkclybeneceasmy to keap the low flow
channsl banks from meandering, especially in the curve upstresm from ths
finished spawming srca.

In tha intertidal arca of the Harris River a na:ural channel exists
vhich 13 similar to thet to be constructed on Indian Creek. In tha
spawning bed section of this stresm, due primarily t) a very mnall
Mmtandamt\n'alﬂmdplnin, the bed gravel his shown a high
degree of stability egainst shift.

qulityotthemelumnmmappmﬁmwlymfutm
by 50 feet wids is to be improved. Gravel finer than 3/h-inch sigze and
larger than 12-inch size will be removed to a depth nt about 6 inchea.

This work is to be performasd by th2 end loader - mechanical
vibrating screen combination to be used in finishing the Indien Creek
spavning erea. The exact location of the area to be improved will be
determined in the field. The channsl will be located approximatel, as
abown in Fim 5.

. - - (S ol . T PR, gl e dienic f;‘”sl:?‘_;j._.» W
- SO .. B ¢k SR ¢ S L



