Section 10

Fish Passage



/e —=.
f/ \\\- + 7 \\.9
Fish Passage Criteria

M

Section 10 2



/
/
Figure |-1. Road Crossing Design Process
Is & permanent crossing necessary?
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A generalized approach to selecting road-crossing options.
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Figure 3-1. Culvert Design for Fish Passage
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A general flow chart of the culvert design process.
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Stream Simulation
24ft

Bank Full Width, W,
18ft

< 10ft S
Woeculv bed = 1.2 Wchan bed + 2
=1.2(18) +2
= 23.6 use 24ft span

Zero Slope

—

40%countersunk

at U/Sinvert — Culvert isflat \ZO%countersunk
at D/Sinvert

Wculv bed = Wchan bed
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Fish Passage Criteria

Region Elevation Land Use Seaso Equation
1 <1000’ Rural Winter Q, = 6.99 A0S JLO1
< 1000 Rural Spring Qrp = 2.25 A%% [0%
< 1000’ Rural Winter Qy, = 0.125 A093 PL.15
< 1000 Rural Spring Qy, = 0.001 A10° P207
2 > 1000° Rural Winter Q=141 AO0.72
> 1000° Rural Spring Qp, = 3.25 A076 poss
< 1000’ Urban Winter Qy, = 0.052 A0% P1.28
<1000 Urban Spring Qy, = 0.003 A110 P60
<1000 Rural Winter Qy, = 0.67 A0S pog2
3 <1000’ Rural Spring Qy, = 0.014 A0S P42
> 1000 Rural Winter Q, = 0.278 AL41 Poss
> 1000° Rural Spring Qy, = 3.478 ALE Po8
4-9 All Both Both New Equations

Region 4-9 have changed

A = areain sguare miles
| =2yr 24hour P=Mean Annual Precipitation
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Fish Pas Criteri
Table 7. Regression equations for estimating fish passage design flows at umgaged streams in eastern Washington
[{2, Aish passage design Aow, in cubic feet per second; A, wtal drrinage arca, in square miles: P mean anal precipilation, in inches; 2.,
regression conntant; & nd ©, Tognesshon confficionts, —, regression coctfickent nol datermined]
Mumber of Standard Smndard
stations Coefficients arror of error of
ugsd in Repression Constant ——— estimabe., entimate,
Region aoalysis Bustion a b € log 10 pereent
1 5 O = aA’P 00178 0900 1.68 319 84
2 15 0 = aA® 9.45 236 - 353 97
3 px O = aa®s* L.64 657 759 195 47
4 15 -0 = aA® 597 s8¢ - a9 12
5 19 g = aA® 259 850 - 362 100
6 13 Q= ad"F° ) T84 663 179 3
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Figurrs 1. Regions ussd in the dowolomment of regrassion squations for estimating fish Dassnpe drkon Sows, Al unoanss wmmm
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Fish Passage Criteria

10% Exceedance Flow

131 cfs —

Y

Almlalalals]oln

J F]M

- Season

* A 131 ofs flow occocurred 9 days total during the 90 days of an average
winter migration period {November - January), therefore:

131 cfs = Q, ., Exceedance

1=
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Fish Passage Criteria

Allowable Culvert Flow Velocities to Provide Fish Passage

Chinook Salmon
Coho Salmon

Culvert Length Pink Salmon Sockeye Salmon

in meters (feet) Resident Trout Chum Salmon Steelhead Trout
<20 (<60) 12m, (40%) 15m, (5.0%) 1.8m, (6.0%)
20to 30 (60 to 100) 12m, (40%) 12m, (4.0%) 15m, (5.0%)
30to 60 (100 to 200) 09, (3.0 09, (3.0 12™_ (40%)
> 60 (>200) 0.6m, (2.0 0.6m, (2.0 09m, (3.0%)

*Maximum velocitieslisted in chart shall occur during
the 10% exceedence flow. Therefore Q10% = Qfp

Full culvert must be placed with invert below natural
channel by a depth to 20%-50% of the rise of the culvert.

Full culverts must provide aflow depth of 1ft during the
2year 7 day low flow.

*Bottomless culvert should span the natural channel when
practical, Stream Simulation option
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Fish Passage Criteria

Culvert Design Flows

Circular. Box. Pioe Arcl Bottomiless Arc

Qas: HW/D < 1.25 Q15 : 1' Debris Clearance -
Q100 : No Roadway Quw:D<H
Overtopping

Q1o : Allowable Velocity Q10 : Allowable Velocity
(If Required) (If Required)
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