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designed for various reasons, including removing 
invasive plants, developing habitat for spawning 
salmon and expanding public access. The proj-
ect was divided into three sections. Phases One 
and Two were initiated and completed in 2011. 
Phase Three was delayed by citizen complaints 
and a lawsuit from the Friends of Putah Creek that 
claimed  Solano County Water Agency (SCWA) 
failed to secure necessary permits (Hanson, T, 
2018).  Funding for the projects came from a 
variety of sources including the California Natural 
Resource Agency “River Parkway Program” with 
Parks and Water Bonds via Prop. 50 and 84, and 
the North American Wetland Conservation Act 
(NAWCA).

2.1    PHASE ONE 

When Phase One was initiated in November 2011, 
the creek was impounded by a coffer dam and 
creek water was diverted into two 24-inch, 5400 
feet-long high-density polyethylene  pipes to facil-
itate drying of the construction area (CVRWQCB, 
2014).   As the water receded and fish were 
rescued, the pipes were moved to the side to 

allow construction of improvements to the creek 
bed. A significant amount of debris and equip-
ment including a tar tanker truck were removed 
beneath the Winters Car Bridge. Some undersized 
spawning gravel for salmon was added in several 
areas. After the creek bed was formed into a “V” 
shape, water was reintroduced into the creek and 
the pipes removed. The banks and the riparian 
zone were planted with vegetation specific to the 
region grown by the Streamkeeper at the Califor-
nia Forestry greenhouses in Davis, California. 

1.    INTRODUCTION

In late 2022, Roland Sanford, General Manager 
(now retired) for Solano County Water Agency 
asked the Conservation Committee (Committee) 
of the California Fly Fishers Unlimited (CFFU) to 
address issues associated with the Putah Creek 
watershed.  The Committee was asked to address 
three issues, evaluate the sites and provide rec-
ommendations for future actions 

1.  Evaluate the need for “enhancement” of the 	
 Winters Putah Creek Park (a.k.a Winters Putah 
Creek Parkway and Winters Putah Creek Nature 
Park).

2. Evaluate the potential and need for a fish 
bypass around the Putah Creek Diversion Dam 
(PDD). 

3.  Evaluate potential actions in the Interdam 
Reach (IDR) to enhance salmon and non-anadro-
mous wild trout fisheries.

The Committee determined that it would be 
necessary to address a fourth issue: the Los Rios 
Board Dam and the related salmon run issues. 

The Committee visited these sites multiple times 
to examine the effects of previous actions, recom-
mend potential future actions, and what obstacles 
could inhibit or prevent success of these efforts.

2.    THE WINTERS PUTAH CREEK PARK 
        RESTORATION EFFORTS

The lead agency for the Winters Putah Creek Park 
is the City of Winters. The park restoration was 
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Putah Creek - Phase One prior to project 10/4/2011. 
Image shows the North bank and the difficulty for 
public access.

Phase One - Tar truck before removal on 9/29/2011.
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2.2    THE COMMITTEE EVALUATION - Phase One 

Our on-site observations showed that the “V” shaped creek bed is too deep and too wide to provide a flow 
regime (water depth and velocity) adequate to support spawning areas. We observed a general lack of 
benthic structure including appropriately sized cobble for spawning salmon and a lack of refugia for juve-
nile salmon and native fish including resident trout. The reach does not have the necessary array of riffles, 
runs and pools which are essential habitat requirements for the life cycle of most fish found in Putah Creek.  
There is also concern about the density of the planted riparian forest and the canopy cover over the creek. 
The creek bed must have some access to direct sunlight for algae and aquatic invertebrates to thrive. 
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2011

2016

Phase One - Fish Rescue on 10/4/2011 

Phase One - Same site as above on 9/27/2016
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Sequential images of 
Phase One downstream 
of the Winters Bike 
Bridge. 
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12/28/2011
Water introduced. Flood plain 
established

9/1/2011
Prior to the beginning of the 
Winters Putah Creek Project. 

5/15/2018
Riparian vegetation established

10/26/2021
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2.3     PHASE TWO  

Phase Two was initiated in 2011 at the same time 
as Phase One. Phase Two was at the downstream 
end of the project with Phase Three in between 
the other locations. This section is also a “V” or 
“U” shaped structure very similar to Phase One. 
The actions taken were like those in Phase One. 
Some under and over-sized spawning gravel for 
salmon was added in several areas. After the creek 
bed was formed (V-shape) the water was rein-
troduced into the creek and pipes removed. The 
banks and the riparian zone were planted with 
vegetation specific to the region and grown by the 
Streamkeeper at the California Forestry green-
houses in Davis, California. 

2.4    THE COMMITTEE EVALUATION - Phase Two

Our evaluation for this phase was similar to the 
concerns noted in Phase One. Like Phase One, 
Phase Two did not have the necessary array of 
riffles, runs and pools and there was a significant 
lack of appropriate-sized spawning gravel. Howev-
er, there was an addition of uniform golf ball sized 
cobble in several areas which did not remedy the 
problem of having diverse sizes of cobble. This 
section also did not have sufficient benthic struc-
ture for juvenile salmon and native fishes. Some of 
the planting restoration efforts in this section were 
over-compacted during the construction project, 
and the riparian plants did not survive.   Subse-
quently, the planting sites were drilled for proper 
depth, size, and compaction and then replanted. 

2.5    PHASE THREE: 

Phase Three was completed in 2018.  Phase Three 
(the middle 1/3) of the project was started in 
2014 but was stopped when it was claimed by the 
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It appears that some areas of Phase One are over-
ly dense and might require a riparian management 
plan with specific percent cover goals (Broad-
meadow and Nisbet, 2004).

According to a study by Salamunovich, (2019, 
2020) these efforts were unsuccessful with regards 
to usage by spawning salmon and did not result 
in the intended increase in resident fishes. The 
attached charts (Page 18 and 19) show the fish 
distribution in Lower Putah Creek in October 2018 
and October 2020 (Salamunovich, 2019, 2021). 

Phase Three - Shows the extent of riparian planting 
efforts. 5/28/2019. 

Golf ball sized pebbles added to the creek in several 
areas. The small cobble is undersized for effective 
salmon spawning. 

Putah Creek - Phase Two with pipes prior to reintro-
ducing the water. The pipes were removed. Image on 
10/19/2011. 
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Friends of Putah Creek that SCWA did not hold the 
appropriate permits from the Army Corp of Engi-
neers and Central Valley Flood Control Board. 

2.6    THE COMMITTEE EVALUATION - Phase Three

Similar concerns noted in Phases One and Two 
were also evident here.  Phase Three is too wide 
(original concept was thirty feet wide) to provide 
adequate flow regimes necessary to prevent silt-
ation in the spawning gravel and interstitial flows 
which provide aeration for eggs and alevin. 

The initial actions taken did increase access for the 
public on the north side. However, the unintended 
consequences of the increased access resulted in 
disruption of spawning salmon by the public allow-
ing dogs to run through the creek. This site was also 
over compacted during the construction. This site 
as well as the others have been impacted by home-
less camps which allow human waste to enter the 
creek, impact the flow regime with crossings and 
interrupt the salmon when they are in the water-
way (Davis. K, 2023). 

2.7   WINTERS PUTAH CREEK PARK - 
         RECOMMENDATIONS:

We suggest that the City of Winters and SCWA and 
the Lower Putah Creek Coordinating Committee 

(LPCCC) work with appropriate federal, county, 
and cities to develop a plan to rework the Winters 
Putah Creek Park Phases One, Two and Three to 
improve habitat as was originally intended.  The 
City and SCWA should work with experts such as a 
Technical Advisory Committee (described in later 
sections) on all considerations. 

3.    CONSIDERATION FOR A FISH BYPASS AROUND 		
       THE PUTAH DIVERSION DAM

The Putah Diversion Dam (PDD) was constructed in 
1957 to divert water into Putah South Canal about 
6 miles downstream of Monticello Dam. This dam 
is a gated concrete weir structure with an earth-fill 
embankment wing. It created the small Lake Solano 
which has a capacity of 750 acre-feet. The canal 
is entirely concrete lined except for a mile of pipe 
called the Putah South Pipeline. Most of the canal 
is operated by Solano Irrigation District including 
its headworks at the PDD. Water passes the PDD 
to Putah Creek through radial gates in the dam and 
through a Venturi meter in the dam.  A concrete 
pad is immediately below the gates and receives 
the overflow. The project provides irrigation water 
to about 95,000 acres of farmland and municipal 
and industrial water to the cities of Benicia, Vallejo, 
Fairfield, Vacaville and Suisun City. 

As the Committee understands it, the idea to con-
struct fish passage above the PDD was suggested to 

Putah Diversion Dam and Lake Solano on 3/24/2017. Image from aerial video during high-water event shows the 
Diversion Dam and Lower Putah Creek. Arrows show the soft plug (white arrow), Lower Putah Creek (yellow arrow) 
and the entrance into the Putah South Canal (blue arrow).

Lake Solano
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help establish a native salmon population in historic 
habitats above the dam. The historic salmon popu-
lation was apparently extirpated in 1957. 

Goetz, et al. (2022) studied the origin of the Rain-
bow Trout in the IDR along with other locations in 
the drainage. DNA samples were used to deter-
mine their similarity to other California Rainbow 
Trout populations including Central Valley Steel-
head (Oncorhynchus mykiss) and hatchery rainbow 
strains. Results of these genetic analyses indicated 
that the Rainbow Trout in the IDR and fish sampled 
downstream of the PDD in the anadromous reach 
of Putah Creek have native Central Valley origin 
with mixed ancestry similar to wild Central Valley 
Steelhead with likely contributions from multiple 
hatchery Rainbow Trout strains. Fish from the up-

per drainage above Lake Berryessa share ancestry 
with Russian River and other coastal populations 
suggesting fish above Monticello Dam are remnant 
populations of coastal Rainbow Trout isolated after 
1957. Similar to Rainbow Trout in the IDR and lower 
Putah Creek, the Chinook Salmon returning to low-
er Putah Creek are of mixed ancestry and origins, 
nearly all from hatcheries (Willmes et al. 2021).

3.1    THE COMMITTEE EVALUATION - Fish Bypass       	
          (PDD)

Setting aside our belief that restoring native salm-
on (Oncorhynchus tshawytscha) above the PDD by 
constructing fish passage alone will not achieve that 
goal, we think there are other significant impedi-

Before NAWCA 2

After NAWCA 2

9/3/2013 before NAWCA 

12/10/2014 after NAWCA and mechanical scarification 
Evaluations of Specific Sections of Putah Creek 
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ments to restoring a salmon fishery above and be-
low the dam that will effect out migrating juvenile 
salmon at both the diversion site and throughout 
the remaining system.  Fish passage infrastructure 
can be complicated and expensive such as fish lad-
ders and screens. Other approaches may involve 
collection and transport systems that can be op-
erated for both upstream spawners and for down-
stream juvenile migrants. These systems would 
require staffing and labor commitments and may 
not balance out in terms of getting the desired re-
sults.  As discussed by Willmes et al. (2021) if it is 
a desired goal to have a Putah-origin salmon run 
above PDD then controlling spawner access and 
marking of fish using such a “trap and truck” effort 
could be used to pursue that goal. However, such 
an approach does not address the impacts caused 
by salmon introduction above the PDD.

At the PDD there would be needed measures for 
keeping juveniles out of the diversion into the 
Putah South Canal and a better option than releas-
es into Putah Creek through a Venturi outlet which 
when encountered by out migration smolts would 
kill them.   Furthermore, wild Rainbow Trout in the 
IDR spawn at the same time as Fall Run Chinook 
Salmon (Salamunovich 2009) and would create 
competition for resources and predation.  If steel-
head did make it to the IDR, they may alter the ge-
netics after spawning with resident Rainbow Trout.  
Because of the trophy Rainbow Trout fishery in the 
IDR there is likely conflict among the angling com-
munity who prefer a robust fishery over attempts 
to restore salmon 

In California, straying, especially of hatchery 
origin salmon has significantly increased with the 
trucking of hatchery salmon fry farther and far-
ther downstream. In an effort to increase juvenile 
salmon survival in the wake of drought conditions, 
low water flows, higher river water temperatures, 
increased water diversions, and non-native preda-
tory fish; millions of hatchery salmon are annually 
released in the Delta, San Francisco Bay, and Half 
Moon Bay. This practice increases straying rates 
(presumably because of a lack of natal stream im-
printing), and appeared to be an important driver 
of fish straying into Putah Creek (Willmes, et al. 
2020).

3.2    RECOMMENDATION FOR FISH BYPASS

We feel it is important to note that the increased 
numbers of spawning salmon observed in Putah 
Creek is not in itself evidence of salmon returning 
to Putah Creek. Evidence of Putah Creek-origin 
salmon returning in the spawning run is lacking, 
and the run is comprised nearly all by hatchery-or-
igin strays (Willmes et al. 2021). Increasing habitat 
and spawning above PDD will not improve the 
situation in the lower creek. A lack of Putah-origin 
salmon could be attributed in large part to the 
lower creek’s fish passage, barriers, connectivity, 
water management and predation issues that hin-
der migration of spawners into and juveniles out 
of Putah Creek.

12/14/2016 U.C. Davis survey crew member with salmon carcass in Lower Putah Creek. To date, no natal return 
salmon have been identified in Putah Creek. 
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IDR supports a population of wild Rainbow Trout 
and two other native fishes, three-spine stickle-
back and prickly sculpin (Hogan et al. 2013). 

With the cessation of hatchery trout stocking in 
2008 the California Department of Fish and Wild-
life’s Heritage and Wild Trout Program (HWTP) 
evaluated Putah Creek trout management efforts 
and initiated monitoring surveys that included 
trout movement studies and angler use assess-
ments. At that time, trout management with 
catchable-size Rainbow Trout stocking had an 
open year-round angling season that was divided 
into a period allowing a 5-trout bag limit with no 

gear restrictions (Last Saturday in April through 
November 15) and a period of catch-and-release, 
zero-bag limit with gear restricted to artificial lures 
and flies with barbless hooks for the remainder of 
the year. Trout managers reasoned that with the 
trout stocking cessation the five-trout bag limit 
may not be sustainable and may result in over-har-
vest of wild trout and a diminishing trout fishery. 
After early monitoring surveys, HWTP proposed 
a regulation change that would cease the harvest 
of trout. This regulation change was adopted by 
the California Fish and Game Commission in early 
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The committee feels strongly that restoration ef-
forts on Lower Putah Creek must be coupled with 
steps to improve flow and connectivity to the Sac-
ramento River during the downstream migration 
of juvenile salmon during spring. The committee 
also believes that it would be highly questionable 
to invest millions of dollars for fish passage at the 
PDD when fish passage issues in the lower system 
remain and are limiting restoration of the salmon 
run in Putah Creek.

In lieu of a fish bypass around the Putah Diversion 
Dam (PDD), we suggest enhancement of about 1 
mile or more of salmon spawning areas that can 

be achieved by scarification similar to the NAWCA 
2 project which runs from Pickerels to Morales. 
The reach between Morales and the Mertz prop-
erty could be treated by lowering the south bank 
to develop a floodplain and scarifying the creek 
bed by knowledgeable excavator operators. The 
NAWCA 2 Project produced an area that was used 
by spawning salmon every year since 2014. In that 
area, the water flow is sufficient to help keep the 
spawning gravel open and clean, depending on the 
sediment load (Davis, 2021). 

NOTE: The CFFU Conservation Committee donated 
a copy of the RIVERMorph software to SCWA to 
help facilitate projects such as the one suggested 
above.  

4.   PUTAH CREEK – INTERDAM (IDR)

The IDR benefits from sustained cold water re-
leases from Lake Berryessa. Releases are typically 
reduced in late October as irrigation demand is 
diminished, remaining lower through winter usu-
ally until April or May, except during storm events. 
Peak stream flows occur in summer months coin-
ciding with higher irrigation demand. Presently the 

Putah Creek Guide Rob Russell with a trophy size rain-
bow caught in the Interdam Reach

Mechanical scarification in the Morales section. 
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2010. The HWTP continues monitoring the IDR 
fishery to evaluate possible effects of angling regu-
lation changes, habitat changes and enhancements, 
and angling use.

4.1   THE COMMITTEE EVALUATION - IDR

We recognize that the wild trout fishery in the IDR 
has high value and popularity. There have been sig-
nificant contributions by stakeholders, trout man-
agers, and the community to improve and enhance 
IDR habitats and the fishery. There are few trout 
fisheries in Central California capable of producing 
significant numbers of trophy-size trout as found in 
Putah Creek   We support the HWTP following the 
guidance provided by the Fish and Game Commis-
sion’s Policy on Wild Trout Waters and legislative 
direction (California Fish and Game Code §1725 et 
seq.) to develop wild trout management for Putah 
Creek. In addition, we applaud the primary goal 
of the Department of Fish and Wildlife’s Strategic 
Plan for Trout Management (CDFW 2022) which 
recognizes that naturally self-sustaining wild trout 
populations are the preferred and most efficient 
management strategy, and these fisheries are best 
supported by high-quality ecosystems. Because of 
these trout management strategies and directions, 
the HWTP recommended Wild Trout designation 
for Putah Creek IDR and Lake Solano resulting in 
the Fish and Game Commission adopting the desig-
nations in 2014.

4.2   IDR - RECOMMENDATIONS

We are aware that spawning habitats in the IDR for 

Rainbow Trout were studied previously (Salamu-
novich 2009) and potential spawning available for 
Chinook Salmon was also assessed in 2022 (Sala-
munovich 2022). The February 2022 survey iden-
tified 44 separate cobble/gravel patches in 4.2 mi 
IDR flowing section, with many of these identified 
as Rainbow Trout redd sites in the 2009 study. Sal-
amunovich cautioned that there are many factors 
affecting the selection of redd sites for adult salm-
on and that not all potential redd sites are suitable 
for spawning and egg rearing. These factors and 
selective salmon indicate the spawning habitat is 
more limited than the numerical estimates of sites.

We propose that the best strategy here is to protect 
and enhance the existing wild trout fishery in the 
IDR and not add salmon into the system of the IDR.   
Focus on improvements in habitat enhancement 
and fish passage in lower Putah Creek to provide 
improved conditions for salmon and Rainbow Trout 
in the reach below the PDD.

5.    PUTAH CREEK SALMON RUN:  ADDITIONAL 
         ISSUES OF IMPORTANCE

The Lower Putah Creek salmon run is subject to 
the operation of the Los Rios Board Dam (LRBD) 
and the crossing at Road 106a. This run is based 
on stray salmon that do not have natal origin in 
Putah Creek. To our knowledge, monitoring has not 
identified Putah-origin salmon from those sampled 
in the Putah Creek run.  The salmon run timing 
into the creek is currently determined by when the 
boards at Los Rios are opened to allow passage. 
Currently, there are no perennial flows to the Sac-
ramento River.  Water flow is subject to the LRBD 

Los Rios Board Dam showing Lower Putah Creek downstream from the dam. This area is considered a water convey-
ance section, not wildlife habitat (Stevenson 2022). This section is NOT regulated under the authority of the Putah 
Creek Accord.

Evaluations of Specific Sections of Putah Creek 
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water diversions via CDFW Wildlife Area and the 
Los Rios Farms.  

5.1    THE COMMITTEE EVALUATION

The decision-making process for the removal of 
the boards is unknown to us.  Who is involved 
and what are the criteria for the timing and board 
removal is not clear. The basis for removing the 
boards then reinstalling the boards for two weeks, 
then removing the boards again is hard to evalu-
ate because we are unaware of any science-based 
data to justify and support these actions. It has 
been documented that salmon are stranded by 
dewatering and some are stacking up below the 

LRBD waiting for the boards to be reinstalled 
which allows CDFW and Los Rios Farms to remove 
water. It is apparent that water management at 
the LRBD site creates conflicts with fish passage. 
With better management we believe this can be 
avoided.  

5.2    RECOMMENDATIONS

We understand that water management between 
Road 106 A and the LRBD is complicated.  De-
watered segments are common and harmful to 
migrating fish.   We propose constructing a perma-
nent bypass to avoid the LRBD and allow the Putah 
Creek run to contribute to the overall recovery of 
salmon in California. The best timing and meth-
ods to allow passage needs to be determined by 
knowledgeable fishery biologists, engineers in 
concert with administrators and those legally using 
the water.  Continued monitoring is necessary 
to evaluate success of the actions, allowing for 
analysis and adaptive management as conditions 
continually change.  Until the lower Putah Creek 
channel is restored with a direct connection to the 
Sacramento River including perennial flows it is 
not likely that salmon spawning within the creek 
will contribute to salmon recovery in California.

Los Rios Board Dam after the Los Rios crew removed the vegetation from the creek. 

Image shows immediately upstream of the Los Rios 
Board Dam after vegetation removal. 
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6.   THE BIGGER PICTURE

Our recommendations are a result of thorough 
analysis, collaboration with experts, and alignment 
with existing conservation efforts, including but 
not limited to, the Putah Creek Accord, Solano 
County Habitat Conservation Plan and existing 
CDFW Heritage and Wild Trout Program directives. 
After evaluating existing restoration efforts, the 
Committee was impressed with many of the proj-
ects and general intent, however it believes these 
efforts would strongly benefit from specific goals, 
technical input/oversight, and more collaboration 
with well-defined leadership.  Some specific guide-
lines would serve as a valuable framework for the 
SCWA to lead successful and impactful manage-
ment and restoration initiatives.

6.1  THE COMMITTEE EVALUATION

We often encountered conflicting information 
explaining decisions made for restoration efforts.  
It became clear that no one person knew exactly 
who had oversight, decision making power, or 
analytical data to support actions. Some decisions 
seemed arbitrary.  We are aware of the many 
stakeholders involved and appreciate the difficulty 
in remedying needed information sharing. While 

the information we sought may exist it would ben-
efit those involved if it was clearly spelled out and 
disseminated to all parties.

The Committee supports using SMART analysis 
methods to develop such a document. That would 
involve conducting a comprehensive situation 
analysis of salmon habitat and passage in Lower 
Putah Creek and to formulate Specific, Mea-
surable, Achievable, Relevant, and Time-bound 
(SMART) objectives which will serve as the foun-
dation of the project’s success.

Using this approach we recommend actions which 
are designed to elevate the likelihood of success 
and address any challenges that might arise.

6.2   RECOMMENDATIONS

We recommend establishment of a Technical 
Advisory Committee (TAC) consisting of experts 
in ecology, hydrology, fisheries management, and 
local stakeholders. The TAC will play a pivotal role 
in guiding projects with robust data and informa-
tion from qualified experts. The TAC should en-
gage local communities, regulatory agencies, and 
organizations in the planning process to ensure a 
comprehensive buy-in to restoration and manage-
ment.

The goals of the TAC would be to develop a mon-
itoring and evaluation plan to track progress 
toward objectives including defining key perfor-
mance indicators and data collection methods. 
This approach, allows for adjustments (adaptive 
management) based on ongoing monitoring and 
evaluation. The TAC would also develop a de-
tailed budget that includes the cost of habitat 
restoration, monitoring, and TAC operations. This 
enhances the ability to seek funding from gov-
ernment grants, private donors, and partnerships 
which often require milestones and accountability.

To ensure widespread success the TAC must devel-
op outreach programs to inform the public about 
the project’s importance and progress as well as 
engaging in educational initiatives to raise aware-
ness about salmon conservation.  Regularly report-
ing on project progress to stakeholders, regulatory 
agencies, and the public is essential as well as 
ensuring compliance with local, state, and federal 
regulations related to environmental and fisheries 
management.

The SCWA and other agencies involved should 

LPC: Shows dewatered section upstream from the Los 
Rios Board Dam on 11/08/2023 during the salmon 
run. 
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schedule periodic reviews with the TAC to assess 
project performance, accountability and adapt 
strategies as needed.

6.3    OVERSIGHT AND ACCOUNTABILITY

The responsible agencies need to define specif-
ic short and long-term goals that align with the 
project’s objectives by conferring with the TAC to 
derive goals and prioritize implementation after 
evaluating SMART objectives.

We believe that following these recommendations 
will lead to successful salmon restoration projects 
in Lower Putah Creek. Additionally, we strongly 
recommend that conservation and management 
of non-anadromous wild trout in the IDR should 
be the focus there for SCWA. As stated before, we 
see value in using many of the same approaches 
for salmon habitat restoration to be used for wild 
trout in the IDR with a high expectation of enhanc-
ing this blue ribbon fishery.

Evaluations of Specific Sections of Putah Creek 
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8.    APPENDIX A:  Normandeau Associates. 2018 Lower Putah Creek Fish Survey. January 10, 2019
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