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Effects of Culverts
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Passage Gates
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Study Objectives

1. Develop predictive models for upstream
fish passage through culverts

2. Validate those models in the field with
biological data on fish movement

3. Modify and improve the models based on
field data.







Field Measurements

Road surface Tailwater
control P,

culvert




Pipe fully backwatered or 100% of pipe | Model B
bottom covered by substrate Wi i

Yes No
Drop <8in >8in
Pipe Slope < 3.0% > 3.0%
Slope x §
Length <25 >25&115O > 150

PASSABLE IMPASSABLE
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Summer: 3/10 impassable

10/14 passable
Fall: 1/11 impassable

9/14 passable
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AN RESULTS

3 Levels:
Group (A, B, or C)
Classification (Passable or Impassabl
Section (FC or C)



ANOVA RESULTS

fall Source of variation | df = P value
group 2 15.69 <.0001

class 1 0.64 0.4266

section 1 9.52 0.0028

group*class 2 1.74 0.1825
group*section 2 2.61 0.0793
class*section 1 2.55 0.1138
group*class*section| 2 0.22 ORSTONRS]

Group (A, B, or C)

Classification (Passable or Impassable)

Section (FC or C)




Predictive Model
Development

Literature Review

Finalize model

Grouped FW
families common
to eastern U.S.
Into 7 groups

|

Modify model
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Validate model

Developed
models for 3
groups using

FishXing results
and field data

> Proposed model
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Pipe fully backwatered or 100% of pipe mogifiles
bottom covered by substrate i

Yes No
Drop <10in | 210in
(8in)
Pipe Slope < 3.5% = 3.5%
(3.0%)

Slope x Lengthy <25 | >25&<200 | 2200
(150) l

PASSABLE IMPASSABLE



onclusions

Greatest fish movement o
culverts with:

e outlet drop <4 inches
culvert slope < 2.0%

slope x length value < 82



Manage t Implications

Final models can be a tool
managers

r natural resource

Watershed prioritization

*Native species conservation
sInvasive species control
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