


| %

ki

Py

3
.



i‘/

B o

| _IA_ 05

=

e L

P




How do crossings affect a watershed?

e Alter drainage patterns and stream flows
e Affect temperatures
e Alter sedimentation, org atter

e |ntroduce contaminants
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Effects of crossing on aquatic
organisms..

e Passage barriers
* Increased erosion and sedi jon
e Source for pollution
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Why is fish passage important?

e Migration for spawning

e Movement for survival temp
available food and cover

res, flows,

e Prevent population fragmen n

e After a catastrophic event, recolonization
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Fish Passage Criteri

e Culvert Diameter
e Culvert Slope

e Roughness

e Velocity

e Fish species/size
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Active Channel vs. Hydraulic
Culvert Design

e Active Channel —Sized to allo
movement of bedload and f
stable streambed inside th

v -

Culvert slope matches channel slope
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Active Channel vs. Hydraulic
Culvert Design

vert with
ome

e Hydraulic — Matches hydraulics o
swimming abilities of target sp
problems include:

— Super critical flow

— Hydraulic jumps

— Highly turbulent conditions

— Abrupt changes in water surface elevation at inlet and

outlet -‘
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Culvert conditions that
create barriers to fish

e Excess drop at culvert outlet
e High velocity within culvert
e Inadequate depth in culver
e Turbulence in culvert
e Debris at culvertinlet
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But was this enough?
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Common Name

Swim
Category

Min Swim
Speed

Max Swir
Speed

Swim
Speed

Variability

Salmo salar

Salmo salar

Salmo trutta

Salmo trutta

Salmo trutta
Salvelinus alpinus
Salelinus alpinus
Salvelinus alpinus
Salelinus alpinus
Salvelinus alpinus
Salelinus alpinus
Salelinus alpinus
Salvelinus confluentus
Salvelinus confluentus
Salvelinus confluentus
Salvelinus confluentus
Salvelinus fontinalis
Salvelinus fontinalis
Salvelinus fontinalis
Salvelinus fontinalis
Sander lucioperca
Sander witreus

Sander vitreus

Burst

Frolonged
Burst

Frolonged
Fralonged
Burst

Burst

Frolanged
Frolonged
Frolanged
Frolonged
Fralanged
Frolanged
Fralanged
Frolanged
Frolonged
Burst

Frolonged

Fralanged

Frolanged

Frolonged
Burst

Frolonged

ME
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ME
ME
ME
ME
ME
ME
ME
ME
ME
ME

ME
ME
ME
ME
ME
ME
ME
ME
ME
ME
ME
ME
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ossing Input

Sevier Road Stream Mame: Unnamed Trib

—Fish Information

Custom Settingz |

Literature Swim Speeds | IJser-defined Swim Speeds | Hydraulic Criteria I
Fizh Length IED I.:m 'rl Select Data |

{* Prolonged = |Jze Both = Burst

Fralonged Speedl'l A4 ftfe Biurzt Speedl ftz
Tirme ko EHhaustinnl?E.D ik Tirme ta E:-:hausticlnl %

Cutlet Criteria

bin DepthID.E "lft [IM&HDutletDrnp =0

—Culvert Information

Eulvert|1_ af 1 il_}l Eﬂ _lhrﬁﬂ ﬂl
Shape IHDriznntaI Elipze j D etailz |
Rise [6:6 Spari |86 it =l

M aterial I.-'-‘mnular 5x1inch j

Entrance TypelHEﬂdwa" j D etails
Inztallation

¢ [Depth |0 ft

i PE[DEHt|D X
Culvert Roughhess [n]IEI 025 I :I

Bottom Roughnessz [n)

Cubvert Length I?E 4

¥ |nlet Battorn Elewation | 105,37

i
" Culveert Slope [4.19 4
Outlet Bottom Elevation (10234 ¢

Mot Embedded = |

¥elocity Reduction Factors
|7 Inlet (0.8 = Barel |08 - Outlet (0.8 =

—Fish Passage Flows

Lo |1 cfs High |45 cfs

T ailwater | Constant Tailwater

Save < Back | Calculate




M Output Summary

Form Edit Info Flows Graphs Tables Customize

Sevier Road

k? | Customize |

=10 x|

Fizh Passage Summary Profilez for Q = 1.00 cfs
Low Passage Design Flow 1.00 cfs Diizt Doy Welocit Yelocit Shear Shrearn
High Pazzage Design Flow 5.00 cfz Culvert D'[Ef't:']th HE.E'u:I-IrI .-’-'-.veragi rﬁrn:nuge [hlflhznug.hmlass] Stress Power ft-IIEH[f)tFSH
Percent of Flows Paszsable IR (Ft) (Ft) [ft3] HITBEL S (b2 (Ibft-2] :
Pazzable Flow Fange MHone 0 017y Q.00 n.an 207 0.025 Q.00 .o 968
Depth B arier 1.00ta 1.23 cfs 3 0.20 0.20 257 1.49 0.025 0.40 085 751
Cutlet Drop Barriers MHone 5 0.20 013 291 1.49 0.025 0.5 na9 TE
Velocity B arier 1.00 ofs to 5.00 cfs 10 0.20 013 241 1.49 0.025 051 089 751
Poal Depth E arier Nane 14 0.20 013 2,91 1.49 0.025 0.51 0.9 7.61
18 0.20 013 241 1.49 0.025 051 089 751
Summary for Q = 1.00 cfs 22 0.20 013 2.1 1.49 0.025 0.51 0.89 7.5
MNaormal Depth [f] 0.20 26 0.20 013 241 1.49 0.025 051 089 751
Lritical Depth (f] 0.23 0 0.20 013 2.1 1.49 0.025 051 089 751
Headwater Depth [f] 017 24 0.20 013 241 1.49 0.025 051 089 751
Hiw/ /D 0.03 2 0.20 013 2.1 1.49 0.025 051 089 751
Irlet elocity [ft/z) 3.57 42 0.20 013 241 1.49 0.025 051 0.89 761
Tailvsater Depth [f] 1.08 45 0.20 013 2.1 1.49 0.025 051 089 751
Uutlet W ater Surface Drop (ft) 0.00 A0 0.20 013 241 1.49 0.025 051 0.89 761
Prolatged Swim Time [min] 0.23 54 0.20 013 2.1 1.49 0.025 051 089 751
Burst Swim Time [2] 0.00 59 0.42 0.01 0.86 0.29 0.025 0.00 0.00 224
Barrier Code Depth: E2 060 0.00 0.51 014 0.025 0.00 0.00 1.33
33 077 0.00 0.35 0.09 0.025 0.00 0.00 082
70 093 0.00 0.2f 0.05 0.025 0.00 0.00 06y o
500cfs | — e Sl "_L|_I

"Flnw Fate Calculator

I cfz Calc |

Cloze |




™ Animated Profile

1.00 cfz B 00 cfz

Animation Speed
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(Fish not to scale) Swim Time: 0:00:1
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™ Animated Profile
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™ Animated Profile

1.00 cfz B 00 cfz

Water Surface Profile Output for 1 cfs Animation Speed
::_;n O —
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