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Fisheries Engineering Checklist



Order of Preference

• Eliminating a stream-road crossing
• Free-span bridge sized to pass 100-year flow and the continuity of geomorphic 

processes
• Bottomless arched culvert sized to span the bankfull channel plus room for banklines
• Stream simulation
• Geomorphic based roughened channels
• Rock weirs (or other types of drop structures)
• Culvert not sized to span the bankfull channel
• Technical fishway



Hierarchy of Connectivity Solutions
•Full Span Bridge Solutions

• Span the historically active 
floodplain or channel migration 
zone to minimize interference 
between infrastructure and 
channel processes; and optimize 
both terrestrial and aquatic 
species passage.

•Geomorphic Design Option
• Stream Simulation

•Hydraulic Design Option
• Profile Control using drop 

structures
• Geomorphic based roughened 

channels
• Baffle Retrofits
• Fishways



Stream Simulation Design Option

• Reference Reach: Match slope, substrate size, channel bed mobility, geomorphic cross-
sectional area, width and depth, bedform morphology



Stream Simulation Design Examples

• Stuart Creek/Bouverie Preserve Dam Removal
• San Ysidro
• Fort Goff Creek at State Route 96 Crossing in Siskiyou County
• San Lorenzo River at State Route 9 Crossing – currently in design
• Neefus Gulch at Appian Way (NF Navarro River)
• Kenny Creek (SF Eel River)
• Morrison Gulch (tributary to Jacoby Creek and Humboldt Bay)
• Scott Bar Mill Creek Fish Passage Improvement Project (Scott River)
• Gulch C (along the Skunk Train railway, Noyo River)
• First Slough at 14th St. (tributary to Humboldt Bay)





* - velocity criteria dependent on length between salmonid resting areas.

Fish Ladders and Bypass Channels: 10-20% of River Flow

Parameter Adult Juvenile

Depth 1.0 ft 0.5 ft

Velocity 2.0 - 6.0 ft/s* 1.0 ft/s

Jump Height 1.0 ft 0.5 ft

Anadromous Salmonid Criteria



Design considerations for other species

Lamprey – rounded corners
Sturgeon: 3 foot depth, 5 foot width
Clear Lake Hitch: 0.5 foot depth, 5 ft/s velocity, no jump
Slower fish swimming species (Santa Ana sucker, stickleback, Arroyo chub): 0.5 foot 

depth, 1 f/s velocity, no jump





Roughened Channels: EDF < 7 
        rock ramps (generally sloped < 5%)
 chute and pool 
 step-pool 
 cascade



Roughened Channel Examples

• Deer Creek Irrigation District
• Little Shasta River Diversion near Montague
• GID Diversion near Montague
• Bonde Weir Removal near Palo Alto
• Paynes Creek
• Auburn Ravine at former Hemphill Dam site
• Budiselich and Central CA Traction RR on the Stockton Diverting Canal 
• Gulch 7 step pool roughened channel
• Grub Creek Plane Bed Rock Ramp





Fish ladder entrances - importance for attraction flow and orientation



Design-review Process
Goals of design review process are to ensure that fish passage criteria are met and that 
project will maintain itself over time
Engage early – at alternatives analysis phase
Get good base topography of existing conditions early – on-line 1 m resolution LIDAR 
supplemented by total station/RTK for area that was inundated when LIDAR was flown
Include Basis of Design report:

• Geomorphic and Pre-Design Site Assessments
•  Fish Passage Flows/Design Flow Analysis
• Water Crossing Design for project site constraints, if applicable
•          Hydraulic Modeling (Recommend using 2D modeling rather than 1D modeling – will make it 

easier to meet velocity criteria because can look at continuous path through site rather than 
average cross-sectional velocities)

•          Rock sizing calculations (including analysis/calculations/assumptions used in all in-
channel engineered design features)



Design Review process example - DCID

Alternatives Analysis:
• Roughened Ramp
• Fish Ladder

Selected alternative was combination of roughened ramp and lowering diversion 
elevation due to high bedload on Deer Creek



DCID 30% Design

• Determining Fish Passage Flows: 32 (observed low flow minus diversion and 
bypass flow) and 2,680 cfs (1% exceedance)

• Hydraulic modeling to demonstrate meeting fish passage criteria at low and high 
fish passage flows

• Determining design elevation of diversion invert
• Boulders for roughness elements



DCID 65% Design

• Rock sizing for roughened ramp



DCID 90% Design
• Final details on plans
• Specifications
• Monitoring and maintenance plan
• Removing riprap from below the roughened ramp elevations to help maintain surface 

flow
• Maintaining a flume design for flow measurement in the diversion channel 



DCID Post-project monitoring
• Topographic survey after high flows
• 2D modeling at low fish passage flow
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