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Fish Passage from the Tidewater to the Sierras Workshop 

A Workshop at the 35th Annual Salmonid Restoration Conference held in Davis, 

CA from March 29 – April 1, 2017. 



+ 
Session Overview 
 Session Coordinators: 

 Michael Love, P.E., 

Michael Love & 

Associates, Inc. 

 Mike Garello, HDR 

Engineering, Inc. 

 Ross Taylor, Ross 

Taylor & Associates 

This workshop was a day-long course and discussion focused on taking a broad 

perspective to address stream and downstream fish passage challenges. This involved 

the examination of migration barriers from a watershed perspective and 

understanding how they are inter-related rather than focusing on one barrier at a time. 

The workshop also discussed the various technologies and approaches available to 

address barriers, lessons learned from previous projects, and future challenges ahead.  

The morning focused on a range of fish migration challenges that arise at road-stream 

crossings, lowhead dams, and other infrastructure that impede movement of fish. 

These included inventory and ranking of barriers for remediation while working with 

multiple ownerships, identifying channel incision that creates fish barriers, conducting 

geomorphic risk assessments to avoid creating new upstream barriers, and how to 

select the best fish passage solution for a site.  

In the afternoon the workshop focused on upstream and downstream passage over 

high-head dams. Here, we examined what has worked in the Pacific Northwest, lessons 

learned, and the similarities and differences in the challenges we face in California. 

Topics included volitional versus non-volitional upstream passage, guidance and 

collection systems for out-migrants, thermal barriers and temperature control, and the 

successes and failures of reservoir transit, among others.  

Two interactive panel discussions presented various viewpoints on the use of volitional 

and non-volitional passage at high head dams as well as on the applicability of lessons 

generated in the Pacific Northwest for use in California.  



+ 
Presentations 
(1) Status of Fish Passage Assessments and Prioritization in California, Ross Taylor, Ross 

Taylor and Associates and Anne Elston, PSMFC 

(2) The Need to Address Watershed Scale Channel Incision in our Passage Projects, 

Michael Love, P.E., Michael Love & Associates, Inc.  

(3) One Size Does Not Fit All—Tools and Approaches to Addressing Stream Crossing 

Barriers, Michael Love, P.E, Michael Love & Associates, Inc. 



 Status of Fish Passage Assessments and 

Prioritization in California  

Anne Elston – Pacific States Marine Fisheries Commission 

Ross Taylor – Ross Taylor and Associates (RTA) 



Passage Assessment Methodologies 

CDFW – Section 9 

– Road/stream crossing based, but functional in other 
select cases. 

– Relies on survey data, swimming and leaping 
abilities of focal species and hydrologic data. 

CalTrans – Two pass 
– First pass surveys – determine crossing type and 

inspect habitat suitability of adjacent channel.  

– Second pass surveys – requires access for channel 
and crossing survey. Follow CDFW first-phase 
evaluation filter and run FishXing on “Grey” subset. 
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Status of Assessments 

Coastal State-maintained (CalTrans) 
– On-going and access continues to be an issue.  

Sacramento-San Joaquin (DWR) 
– On-going, as of 2012 about 95 sites unassessed.  

Coastal County-maintained 
– Relatively complete. Occasional missed sites.  

Coastal City-maintained 
– Inconsistent – complete, partial or unassessed.  

Coastal Private-maintained 
– Inconsistent w/unknown status in many locations.  

 

 

 



Status of Assessments – CalTrans  

2015 Accomplishments 
– 455 new assessments completed (425 first-pass 

and 30 second-pass surveys).   

Existing Barrier Locations as of 2015 
District 1 (Eureka) – 286 locations. 

District 2 (Redding) – 47 locations. 

District 4 (Oakland) – 70 locations. 

District 5 (San Luis Obispo) – 84 locations. 

District 7 (Los Angeles) – 21 locations. 

District 11 (San Diego) – 2 locations. 

District 12 (Orange) – 1 location. 

 

 



Status of Assessments – CalTrans  

2015 Accomplishments 
– Seven fish passage remediation projects 

completed.  

– 37 active fish passage remediation locations 
(programmed). 

– 22 fish barrier locations funded for project 
delivery – 18 sites identified high-priority 
CalTrans and CDFW.  

 

 



Status of Assessments – DWR  

2012 Report Summary 
– 189 barrier sites identified in the Systemwide 

Planning Area. 

– 45 DWR diversions added due to entrainment 
potential. 

– Total barriers – 25 sites. 

– Partial barriers – 23 sites. 

– Temporal barriers – 46 sites. 

– Need assessment – 95 sites. 

– Screened and unscreened diversions – 45 sites. 

 

 



Status of Assessments – DWR  

2012 Summary 

– 25 total 
barrier sites 
= 900 miles 
blocked. 

– Addition of 
partial and 
temporal = 
3,000 miles. 

 

 

 



Status of Assessments – Five Counties  

– 245 sites 
ranked for 
treatment. 

– As of 2014, 65 
projects 
completed.  

– Reconnected 
150 miles of 
channel. 

– Ongoing 
projects. 

 



Accessing  
Assessments & Assessment Data 

• Information from Fish Passage Assessments are 
housed in the Fish Passage Assessment Database 
(PAD), a California State-wide inventory of known 
and potential barriers to fish passage. 

• Assessment focus in California has been mostly on 
evaluating passage for salmonids; therefore, most 
information in the PAD is salmonid focused. There 
is incidental information on passage for other 
species (i.e., lamprey, sturgeon, resident trout, 
etc.).  



Nature of Assessments 

Fish Passage Assessments include  

• Single assessments conducted at a structure 

• Assessments based on structure ownership (e.g., 
Highway and County Road System) due to 
source of funding 

• Watershed-scale assessments 

 

 



Nature of Assessments (Cont.) 

Protocols vary and include 

 Rapid Assessment Protocols 

 CDFW Restoration Manual – Green Gray Red 
Filter 

 USFS Green-Gray-Red Filter 

 Hydraulic modeling (FishXing and HEC-RAS) 

 Professional Judgment 

 

 



Accessibility 
PAD Program Page on Calfish.org  

www.calfish.org/pad/ > Data Access  

Data Portal  

Table view of assessment data for California 
providing links to photos, map links to individual 
barriers, and access to fish passage assessment 
reports and other documents tied to individual 
barrier records. Hosted by CDFW. 

Map Viewer - PAD Layer 

Spatial view of assessment data for California. 
This is a layer on CDFW BIOS (Map Viewer).  



Accessibility (Cont.) 

PAD Program Page on Calfish.org  
www.calfish.org/pad/ > Data Access Tab 

Downloads 

Compatible with Google Earth and other GIS 
applications (ArcGIS, QGIS). 

Document Library 

Provides direct access to fish passage 
assessment reports and other documentation 
with passage information provided to the PAD. 
This is hosted by the CDFW Document Library. 



PAD Data Portal - Lower Eel Sub-Basin 

Example 
 



Map Viewer – PAD Layer 

 Spatially view and export tables of known and 
potential barriers in a watershed. 

 Obtain information about the barrier including 
structure type, barrier status, a description of 
the structure and impediment, photos, etc.  

 See where gaps exist. 

 Add anadromous species “observed distribution” 
layers. 

 Print pdf maps of barriers and/or sites needing 
assessments.  



Example: Napa 
River Watershed 



Gaps in Assessments 

• Several gaps exist within watersheds 

• >5,000 unassessed sites recorded in the 
PAD. 

• Currently an unknown number of sites not 
inventoried in the PAD and not assessed.  

• Why do gaps exist? 

• Site access issues due to land owner 
permission issues, nature of terrain and etc. 

• Funding sources 

 



 



Closing Existing Gaps 

1) Identify Locations needing assessments 
(gaps). These include 

a) unassessed and unknown passage status 
sites in the PAD, and 

b) road and railroad crossings not identified 
in the PAD.  

2) Assess these sites for fish passage. 

    Resources: NOAA Fisheries Veterans 
Program, Grant Funding.  

 

 

 

 

 



Closing Existing Gaps (Cont.) 

3) Update the PAD.  

 Option(s): Utilize the PAD Review Tool or 

provide updates directly to the PAD 
Administrator at                
Anne.Elston@wildlife.ca.gov. Contact 
information is available on Calfish.org.  

Example: San Mateo RCD effort for entire County 
funded by USFWS and CDFW’s FRGP.  

 

 

 

 



PAD Mapping Review Tool (www.calfish.org > data access) 

 

3/19/17 



Recent Updates 
• HDR 2014-2016 Detailed Surveys at Highway Xings 

(North Coast, Bay Area and Inland) and H.T. Harvey 
& Associates Cow Creek Watershed Assessment. 

When is PAD Updated? 

• PAD is updated as information is provided to the 
PAD. The day after changes are made, this can be 
seen in the PAD Data Portal.  

• PAD Layer on BIOS and Spatial Downloads are 
updated less frequently (last updated on November 
2016).  Next update is planned for April 2017. 



Why is it critical to close gaps and 
update the statewide inventory? 

Comprehensive assessment information is 
necessary for watershed-scale fish passage 
restoration and effective aquatic habitat 
connectivity.  

The statewide inventory (PAD) collects 
information from multiple sources regardless 
of jurisdiction and ownership. It is a tool for 
identifying strategic barrier removal projects.  
 



Prioritization Methodologies 

CDFW (2003) – Section 9 of Restoration Manual 

– First-cut ranking by scoring five criteria. 

– Barrier score for three age-classes of salmonids, for a 
total barrier score. 

– Species diversity and listing status – more diverse and 
listing severity raises score. 

– Crossing condition and flow capacity – higher scores 
for poorer condition and limited storm flow capacity. 

– Habitat quantity and quality – length modified by a 
qualitative assessment of quality. 

– Professional judgement and other factors considered. 

 

 



Prioritization Methodologies 

CDFW (2003) – Use of Section 9 Prioritization 

– Five Counties Salmonid Conservation Group. 

– CalTrans District 1. 

– FishNet 4C Counties. 

– City of Arcata, Humboldt County. 

– Strawberry Creek watershed, Humboldt County. 

– Corte Madera Creek watershed, Marin County. 

– Chorro Creek watershed, SLO County. 

– San Luis Obispo County. 

– CA State Parks – North Coast and Mendocino Redwoods. 

– Northwest Railroad – Eel River watershed. 

 

 

 

 

 



Prioritization Methodologies 

CDFW (2012) – Memorandum: Priority Barriers 

– CDFW and CalTrans would develop mutual list of 
priority sites along transportation corridors. 

– CDFW would also develop a list based on significance 
to fish migration, regardless of stream crossing 
ownership. 

– List would also identify completed projects. 

– The 2012 list included 68 high-priority sites located in 
24 coastal and central CA watercourses. 

– The 2012 list included 11 sites removed from 2011 
list – five barriers treated and six lowered priority. 

 

 

 



Prioritization Methodologies 

CDFW (2012) – Memorandum Priority Criteria 

– High likelihood to improve migration for anad. species 

– Availability of recent fish and habitat data. 

– Willing partners and land access. 

– Known political support at local, state or national 
levels. 

– Site is identified as a barrier in federal recovery plan 
“core” population. 

– Watercourse has eco-regional significance. 

– CDFW is committed to project monitoring. 

– Site is keystone barrier – lowermost in river/stream.  

 

 

 



Prioritization Methodologies 

DWR (2012) – Prioritization Criteria 

– Signed MOU with Fish Passage Forum in 2006. 

– Will utilize prioritization methods developed by the 
Forum when completed and supported by the 14 
federal, state, and local participating entities. 

– Interim prioritization process:  

 Biological importance based on NOAA recovery actions. 

 Linkage to State Plan Flood Control facilities. 

 Geographic location. 

 Urgency – three time frames: short, moderate and long 
term.  

 

 

 



Prioritization Methodologies 

DWR (2016) – CVFPP Conservation Strategy 

– Appendix K – Synthesis of Fish Migration 
Opportunities in the Central Valley Flood System. 

– Barriers ranked relative to each other with a score-
and-rank methodology. 

– Criteria included: 

 Impediment frequency – hydrology versus target fish 
swimming and leaping criteria. 

 Barrier intensity – impact on movement, barrier location. 

 Upstream habitat – quantity and quality.  

 

 

 



Prioritization Methodologies 

CalTrans/FishPac – Prioritization Criteria 

– District 1 HSU/Lang report used CDFW (2003) criteria 
for ranking sites. 

– CalTrans/FishPac – prioritization methods in draft 
form and not available.  

– CalTrans/FishPac – species diversity, barrier severity, 
upstream habitat potential and expert judgement. 

 

 

 

 



Prioritization Methodologies 

USFS Tahoe District – Priority Considerations 

– Is crossing located in priority watershed for Lahontan 
Cutthroat recovery? 

– Will non-game, native fish and aquatic species also 
benefit from treatment of barrier? 

– How much upstream habitat will be made accessible? 

– Are there other stream restoration activities planned 
in the barrier’s general location? 

– Is the stream crossing currently a sediment 
contributor to Lake Tahoe?  

 

 

 

 

 



- In process of developing and testing an optimization model 

(FISHPass). It is a decision support tool for optimizing barrier 
mitigation. 

- Integrates information on 

– Barrier passability 

– Potential habitat 

– Estimated mitigation cost 

- Crucially, accounts for: 

– Spatial structure of barrier networks 

– Interactive effects of mitigation decisions on 
longitudinal connectivity 

Prioritization Methodologies 

CA. Fish Passage Forum – Optimization Model 



BARID PREPASS COST USHAB 

A 0.4  $250K 2.1 

B 0  $120K 0.9 

C 0.3  $70K 4.3 

D 0.5  NA 1.7 

E 0.2  $300K 0.1 

F 0.1  $400K 0.2 

Barrier Optimization in Action 

Budget Soln Gain 

 $50K  F  0.090 

 $100K  E  0.192 

 $150K  B  0.876 

 $200K  B, C  2.080 

 $300K B, C, E  2.272 

 $400K  A, B  4.047 

Note the lack of “nestedness” among solutions 
(i.e., barriers removed given a certain budget 
amount may not be removed when the 
budget is increased) 

* 

Barrier Inputs  Optimal Solution 

:  Natural Barrier 
 

* 

0 = Impassable 
1 = Completely 
Passable 
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The Need to Consider Watershed Scale 
Channel Incision in our Passage Projects 

Michael Love P.E. 
Arcata, California 
mlove@h2odesigns.com 

Hwy 96, Klamath River Tributary,  California H
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Photos: Ross Taylor 



Depth of Incision 

Knickpoint 

Process of Incision: Headwater Migration 

Culvert forms  
Knickpoint,  
Stops Incision 

Channel Profile 



Photo: Ujjwal Kumar 

Channel Incision is a Natural Process, but… 

5 

Knickpoint 



Photo from US Army Corps of Engineers 

We Initiate of the Incision More often then Not 



Incision Often Moves Headward into Tributaries 

Dam 

Kickpoint 

Kickpoint 

Kickpoint 

Incised 



Knickpoints that Stop Incision but Create Fish Barriers 

8 Perched Fishway Entrances 

Armored Utility Crossings Perched Culverts 
Harrison Grade Creek, Calif. 

San Pedro Creek, Calif. Napa River, Calif. 

Perched Bridge Aprons 

Alameda Creek, Calif. Photo: Jon Stead 



One Size Does Not Fit All 
Contemporary Design Approaches to 

Address Fish Passage at Stream Crossings 

Michael Love P.E. 
Arcata, California 
mlove@h2odesigns.com 
707-822-2411  

Duffy Gulch, Noyo River, California 1 











Natural Steep-Stream Morphology 

Step Pool Stream Channels 




