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project rerouted the creek to an area where a 43–foot clear-span bridge was put in, the 

rechanneling also allowed the creek to reconnect to an isolated wetland (NOAA 2017). 

Overall this project created seven miles of pristine nursery habitat and reconnected a 

wetland that serves as a nursery habitat for fish. 

 

Dry Creek has had various types of restoration projects on its banks as it continues to 

supply water to more than 600,000 users (Sonoma County Water Agency 2017).  Dry 

Creek is the 14 miles water between the Mendocino Dam and the Russian River’s main 

stem. The Biological Opinion of 2008 determined that for juvenile fish the velocities of 

water were too fast during this stretch of the creek. As a result juvenile fish were being 

swept out to the main stem of the river instead of allowing them the rearing time needed 

in the unique habitats along Dry Creek (Sonoma County Water Agency 2017). Therefore 

many of the restoration projects on Dry Creek are focusing on ways to slow the velocity of 

the water.  They are also hoping to give alcoves or side channels thus allowing areas for 

the fish to rest.  The project is aiming for six miles of these low-velocity areas to be in 

Figure 12: A salmon swimming upstream using it’s “nose” and traveling on top of the road because the 
culvert underneath is clogged with debris (NOAA, 2017). 
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place by 2020.  Currently, one and a half miles have been created with additional bank 

stabilization projects, to make sure the river meanders, see figure 13  (Sonoma County 

Water Agency 2017). The pairing of these projects has also decreased erosion in the creek 

and increased vegetation cover, which offers additional benefits to both the salmon and 

the water quality (Sonoma County Water Agency 2017). 

 
Figure 13: Map of Dry Creek enhancement program 

 

 

 

 

4. Methods and Analysis 

  

Figure 13: Map showing Dry Creek Enhancement Projects and the timeline for completion (Sonoma 
County Water Agency, 2017). 
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 4.1. Measures of Success of Stream Restoration 
 

Success can mean different things depending on how it is defined and evaluated in a 

restoration plan. Success can be a combination of the physical factors, a stream restored 

with its natural processes, improved habitat, or the biota returning increasing in their 

numbers strengthening the base of the food chain. The research demonstrated that 

while there are millions of dollars every year being spent on restoration plans; there has 

not been standardization on how to evaluate the success or failures of the project's 

defined restoration goals (Rumps et al. 2007). 

 

A restoration plan needs to have a clearly defined set of objectives and standards that 

determine if the goals have been met and to what degree of success was achieved. To 

make the determination if a restoration plan was successful requires the data from 

monitoring the restoration project to be collected after the implementation of the entire 

project. Jeanne Rump's study shows that 66% of project managers state long-term 

maintenance and monitoring was needed for their stream restoration plans to show 

success; however, only 43% were able to obtain the necessary funding to be able to 

monitor and maintain the project after implementation. Without some standardization, it 

will be challenging for the field of restoration to improve. Quantifiable data is needed to 

understand the success and failures of stream reconciliation (Kondolf and Micheli 1995). 

 

The research did not find a standardization tool for restoration projects, which is needed 

for restoration, plans to be duplicated. Each watershed and stream are unique that 

standardization is a challenge with all the variables within the watersheds. All restoration 

plans will need to be designed site specific. The field of restoration could establish a set of 

guidelines based on quantifiable data that each restoration plan could use as a template 

to follow specific actions that have been shown to be successful. The guidelines could 

establish a standard way of collecting data so that monitoring and maintenance could be 

performed with more ease and reliability. Kondolf and Micheli (1995) believed that the 

first step needed to help in evaluating restoration plans was to establish a set of 
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transects in the implementation phase that would be routine monitoring transects every 

time. These would be the set transects for the project and would be what practitioners 

came back to each time monitoring was done regarding a particular project. The 

projects, had if any, very limited funding, budgeted for a period of time after the 

implementation phase had been completed to monitor the project's outcomes. (Kondolf 

and Micheli 1995). 

  

The research agrees it takes time, years, or even decades to see the effects of stream 

restoration and to be able to quantify the benefits over time. As a result, funding is 

needed for long-term maintenance and monitoring (Bennett et al. 2016). The data 

demonstrates the suggested amount of time is ten years after the completion of a 

project. An important consideration in funding a project is to plan for long-term 

contingencies at the onset of the project. 

 

The methods used for verifying if a restoration plan was successful will be from Philip 

Roni’s (2002) study where utilizing a hierarchical strategy determined if a restoration plan 

was successful. The first step in the hierarchy is evaluating the watershed as a whole, then 

focusing on re-connectivity of the watershed, followed by restoring the processes and 

concurrently restoring the habitat (Roni et al. 2002). 

 

Roni’s (2002) study claims that for a restoration to be successful there needs to be an 

understanding of what happens throughout the whole watershed. The idea of holistic 

approaches has recently been accepted for a wide variety of applications, not just in the 

environmental field. Understanding the interactions that play between the upper 

watershed and the lower watershed as well as, the interactions with the side tributaries 

will help determine what objectives the restoration plan needs to achieve. This large 

overarching picture will be able to inform the restoration plan of some possible 

challenges individual reaches may face depending on their location within the overall 

watershed (Roni et al. 2002). Figure 14 helps with visually understanding the connections 
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of the hierarchical strategy, which forces thinking about the relationships while 

formulating the restoration plan. After looking at the watershed as a whole, you can 

clearly see where degradation is taking place. Some of the degradation could have 

created areas of isolated habitat. If isolated habitats are present within the watershed, 

then the hierarchical  

 

 
Figure 14: Flow Chart of Hierarchical Strategy for Stream Restoration 

 

 strategy would push for the re-connectivity of those isolated habitats as the next step of 

the restoration plan (Roni et al. 2002). 

Figure 14: The flow chart shows the way Roni et al. (2007) suggests the set-up for stream restoration 

projects to be successful (Roni et al. 2007). It shows the most important points, and area's where there 

may need to be a cyclical process a few times to fix all the issues within the watershed. 
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After the re-connectivity of the isolated habitats has been completed the next step is to 

focus on the restorative part, which has both short-term and long-term objectives within 

the restoration plan. The long-term step is restoring the natural processes while the 

short-term step is restoring habitat in the stream that has degraded over time. The long-

term objectives are thought to be of more significance because they have a longer turn 

around before results are seen and are the backbone of the restorative part of the 

restoration plan. If you do not have the right processes taking place in the stream, then 

the habitat restoration objectives completed will not be able to persist if the processes 

are not in place to help it survive. The effects that the processes have on the stream can 

change the original habitat or affect water quality and productivity, refer back to Figure 2.  

Consequently, the processes that need to be restored or strengthened in the stream 

need to be identified before the restoration plan moves forward to habitat restoration 

for the reasons stated earlier (Roni et al. 2002). 

 

For example, the processes for sediment supply have been altered because the section of 

the stream below a dam does not have the natural influx of sediment transport. This 

deficit happens because the stream no longer is connected to the main stem of the creek 

and thus loses the natural input of sediment from the headwaters. For this reason, as you 

travel further down the stream this lack of sediment transport can affect other processes 

or alter the overall habitat that once was present. A restoration plan objective would 

need to address the lack of sediment and the effects it will have on the surrounding 

habitat as shown in the figure 2.
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4.2. Variables in Stream Restoration 

 

As discussed in Chapter 2, there are some limiting factors which cause extreme 

variability for stream restoration, including time, funding, data collection and success 

criteria; such as evaluation of the project's outcomes over both the short-term and long-

term. Analyzing the literature of the topics as mentioned earlier within the three 

watersheds, Lower Putah Creek, Klamath River, and Russian River demonstrate the 

consistent limiting variables of time, funding, data collection and success criteria remain 

prevalent. It is important to note that some watersheds are successful working within 

the defined variables. A checklist to evaluate whether a watershed was able to overcome 

the described variable limitations or succumbed was created to compare the watersheds 

of Lower Putah Creek, Klamath River, and Russian River. 

 

In evaluating time both short-term and long-term data were analyzed. The short-term 

time scale evaluated the immediate effects after completion of a project within the first 

year. If there were immediate results within the short-term, the watershed was given 

the criteria of overcoming the limiting variable. The long-term scale evaluated the 

effects of the stream restoration for the years following the short-term time scale, the 

second year after completion of the project and beyond. Looking at the long-term 

timescale of a project, if there were additional projects that had the same goal near the 

project site the project was given the criteria of failing. Additionally, if there was no 

project follow-up after the first year, then the watershed was given the criteria of 

failing. If a watershed revisited the projects five and ten years out then, they received 

marks for each increment for overcoming the limiting variable of long-term funding by 

preparing for the needs of data collection on the long-term scale. 

 

Funding was analyzed for the three phases of a project; planning, construction, and 
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post-implementation. Funding for the planning phase of a project was given the criteria 

of overcoming the limiting variable if the project had established funding for baseline 

studies before the construction phases of a project. The construction phase was given 

the criteria of overcoming the limiting variable once the project was complete. Lastly, 

the post-implementation funding was given the criteria of overcoming the limiting 

variable if there was funding for maintenance and monitoring following completion for 

the three following increments, one year, five years and ten years after project 

completion. 

 

The analysis of data collection followed they same structure as funding. If data was 

collected during the planning and construction phase, it was given the criteria of 

overcoming the limiting variable. Similarly, for post-implementation, the project was 

only given the criteria of overcoming the limiting variable if it collected data during the 

two different time scales, short-term, and long-term. It was dependent on how often 

post- implementation data collection was gathered during the two identified 

timescales. Some projects the only post-implementation data collected was 

observational data. A mark of overcoming the limiting variable was given as no standard 

in data collection for post- implementation of stream restoration projects has been 

established. 

 

A project was given the criteria of overcoming the limiting variable of defining its 

success criteria in different ways, identification in planning phase, reflection after 

completion, and community feedback. A project met the criteria for overcoming the 

limiting variable if a defined success criterion was identified in the project-planning 

phase. This means from the beginning of the stream restoration project planning a set 

list of goals and the action needed to obtain the outcome were provided in the 

document. Additionally, the project was given the criteria of overcoming the limiting 

variable if post implementation reports discussed whether or not the project had 



   66 

reached its outcomes and/or goals. These reports were updated documents of the 

restoration plan, updates of the project on the organization's website, or other 

publications of project updates, via local news, newspaper, and blogs. Lastly, the 

project was also given the criteria of overcoming the limiting variable if there were 

reports from the public regarding its success or failure. Research demonstrates there is 

a gap in how success criteria have been defined. There is no current standardized way 

that the science community can determine if a stream restoration project has been 

successful. 

 

4.3. Comparative Analysis 

 

The following table will discuss the hierarchical strategy flow chart previously mention 

in Section 4.1.; it shows a comparison of the three watersheds, Lower Putah Creek, 

Klamath River and Russian River. The hierarchical strategy is used in planning for 

restoration priorities so that stream restoration is successful. The first test used to 

compare the three watersheds was the completion of watershed assessment 

evaluating one/both the basin and the sub-basin of the three watersheds, Lower Putah 

Creek, Klamath River and the Russian River. Secondly, looking at the task of 

reconnecting the isolated habitats of the three watersheds, Lower Putah Creek, 

Klamath River and the Russian River. Lastly, the tasks of restoring processes and 

restoring habitats of the three watersheds, Lower Putah Creek, Klamath River and the 

Russian River will be compared (Roni et al. 2002). Table 6 shows the results of the 

comparison of the flow chart for strategy for each watershed. 

 

Watersheds are complex habitats, and many priorities can be happening concurrently, 

throughout the watershed while some parts of the watershed are degraded to 

different amounts of severity. The hierarchy strategy from Roni et al. (2002) helps to 

organize the priorities of a project, which can be helpful to the success of a project. 

Currently, the stream restoration community is not utilizing a guideline for establishing 
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restoration projects that will be successful at accomplishing the outcomes of the plans 

and restoring processes and habitats that have been degraded. The goal of this analysis 

includes that developing a process and prioritizing tasks within the stream restoration 

project will improve the success of stream restoration, and other projects should use 

the hierarchical strategy template as a guide for setting up their stream restoration 

projects. 

 

Table 6: Comparison of Watershed Implementation of Hierarchical Strategy 

 

 

Table 6 shows that Putah Creek has done work on all parts of the flow chart 

consistently using adaptive management to make adjustments to its priorities based 

on the watersheds current needs while maintaining and adjusting projects based on 

the data collected while monitoring the outcomes of its stated goals in the restoration 

projects. The table also shows how the Klamath and Russian Rivers are lacking 

documentation on the assessment for either the whole basin or the sub-basin (see 

Table 6). Without that evaluation data, a project cannot be adequately analyzed to 

identify the challenges, which in turn drive the project priorities and overall success. 

Not having the assessment data the project is at risk for having minimal or no lasting 

effect on the watershed or subsection of a watershed being restored. We can see 

Tasks Sub-Tasks 
Watersheds 

Lower Putah 
Creek 

Klamath River Russian River 

Assessment 
Basin √ Only Upper Basin √ 

Sub-Basin √ Random sub-basins Random sub-basins 

Reconnection of Isolated habitats √ √ √ 

Restore Processes 

Roads 
Impairments 

√ √ √ 

Riparian 
Functions 

√ √ √ 

Restore Habitats 
LWD √ √ √ 

Others √ √ √ 
Table 6: The table shows how each watershed handled the strategy steps for setting up a restoration plan (Roni et al. 
2002). 
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from Table 7; that having an intended purpose, restoration guidelines, and planned 

implementation goals can save time and money. 

 

Table 7: Comparison of Watersheds in cost spent for Restoration Projects  

 

 

Watersheds 

Lower Putah Creek Klamath River Russian River 
# of years 15 9 7 

Covered years 2001-2016 2000-2009 2009-2016 

Approximate total 
amount spent 

$13,000,000 $134,971,061 $54,200,000 

Approximate yearly 
amount spent 

$866,667 $14,996,785 $7,742,857 

Table 7: Comparison of amount of money spent in watersheds on an annual basis and a total amount for a 
set given amount of years (LPCC Grant Budget Report 2016; NOAA; Report to Congress 2010; and Russian 
River Funding Needs 2009). 

 

After looking at the watersheds from the hierarchical strategy comparison, the limiting 

variables of time, funding, data collection, and success criteria were analyzed. Stream 

Restoration is a complex topic, and research shows that these variables are connected. 

As a result, if a weak link exists then the overall restoration project is at risk. Table 8 

shows a comparison of the watersheds. As the comparison chart below demonstrates 

the watersheds of the Klamath, Russian Rivers have not overcome the limiting 

variables. 

 

Putah Creek has managed to collect long-term data including information on invasive 

plants, birds, macroinvertebrates and overall water quality. All of the data collected is 

then available to the watershed, allowing for adjustments to projects and goals through 

adaptive management, thereby increasing long-term success of the restoration. The 

long- term collection of data allows for the sharing of prior knowledge, which in turn 

improves the process for new watershed projects. 

 

Table 8 shows that there are data collection and funding for hatchery fish in the 
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Klamath and Russian Rivers, which is helping to better understand the effects of the 

population salmon in this subset versus the wild population of salmon. This collection 

of long-term data on hatchery fish is outstanding, which is the focus of the Klamath 

and Russian rivers. The additional aspects of the stream need to be incorporated such 

as restoring habitat, processes, and water quality so that both hatchery fish and wild 

population of salmon can survive. Collecting a variety of data provides an overview of 

the current processes and can guide the decisions and the priority actions that would 

benefit the stream while helping guide other restoration projects. 

 

 

Table 8, shows that Putah Creek has additional secured funding for all stages of a 

project, due to litigation funds that came out of the 2000 Accord. The annual funding 

that the 2000 Accord established allows for Putah Creek to continue to support 

restoration projects on all levels despite what is currently allocated thought grants at 

the State and Federal level. This secured funding allows for the sustaining of the 

PutahCreek watershed when other funding has been cut or reallocated. Also, the 2000 

Accord established annual funding for monitoring and maintenance of projects, which 

as discussed in Chapter 2, typically is not covered either by State or Federal funding. 

The research showed that monitoring restoration projects at least ten years after 

completion is critical to understanding if the action of stream restoration was 

successful. If no funding is available for monitoring and long-term data collection, the 

question becomes if the restoration project is beneficial to the watershed and the 

goals trying to be achieved. 

 

 

The last variable on Table 8 is success criteria. Goals are important, and each 

watershed has specific goals based off of stakeholders needs in that area. Be that as it 

may, more than a set of goals is necessary, to be successful. Milestones need to be 

established so a restoration project can be held accountable. The benchmarks created
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Table 8: Comparison of Watershed regarding the variables, Time, Data Collection, Funding and Success 
Criteria. 

 

 Watersheds 

 
Lower Putah Creek Klamath River Russian River 

Variable Completed Source Completed Source Completed Source 

Time 
Short-term1 √ N/A √ N/A √ N/A 

Long-term2 √ N/A √ N/A √ N/A 

Data 
Collection 

Short-term1 √ Volunteers 
& UCD 

Students 

√ 
Volunteers 

√ 
Volunteers 

Long-term2 √ 
Hatchery 
fish only 

Hatchery 
fish only 

Funding 

Planning √ 

Grant 
based 
(State, 

Federal) 

√ 

Grant 
based 
(State, 

Federal) & 
Tribal 
Funds 

√ 

Grant 
based 
(State, 

Federal) & 
Nonprofits 

Construction √ 

Grant 
based 
(State, 

Federal) 

√ 

Grant 
based 
(State, 

Federal) & 
Tribal 
Funds 

√ 

Grant 
based 
(State, 

Federal) & 
Nonprofits 

Post 
Implementation 

√ 
Litigation 

Funds     

Success 
Criteria 

Goals √ N/A 
 

N/A 
 

N/A 

Milestones √ N/A 
 

N/A 
 

N/A 

 
1= Short-term is during construction and up to one year after completion of project  

 
 

2= Long-term is anything after the first year after completion of a project.  
 

 
Table 8: Comparison of the three watersheds on the limiting variables of time, data 
collection, funding, and success criteria of stream restoration projects. 

 
 

 

 

need to have the ability to reflect on the completed projects and make adjustments as 

time moves forward. Further, there needs to be funding for long-term data collection, 

standards on how to collect data, and definitions that help guide what is considered to be 

successful actions. This continuous cycle of balancing time, funding, data collection, and 
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success criteria make stream restoration a very complicated and often a controversially 

topic. Nevertheless, this cycle needs to happen for long-term restoration success. 

 

 

5. Conclusions & Recommendations 

 

5.1. Conclusions 

 

The research demonstrates clear gaps in the collection of stream restoration data. For 

the field of stream restoration to have long-term success revision of various areas of data 

collection is recommended. The evidence demonstrated that Putah Creek incorporated 

successful activities that when compounded helped lead to the successful Chinook 

winter-run of December 2016. Findings show there is no single silver bullet but rather a 

collection of actions needed for stream restorations long-term success. The identified 

actions of watershed assessments, project planning regarding funding, data collection 

standards, and defining success criteria need to work in harmony with each other for the 

entire watershed or a portion of the watershed to be successful. 

 

Putah Creek followed the hierarchical strategy recommended by expert Philip Roni to 

make stream restoration successful, as well as overcoming the demonstrated limitations in 

the variables that stream restoration contains. One of the main advantages to Putah 

Creek's success comes from the 2000 Accord and its ability to help with ongoing 

evaluation and management of the stream restoration projects. 

 

Annual funding from the Solano County Water Agency has allowed Putah Creek to 

continuously maintain, monitor, and collect data on the different stream restoration 

projects over the years. This annual funding has allowed for the creation of a permanent 

Streamkeeper position, which is an advocate, for Lower Putah Creek. The role of the 
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streamkeeper is to make sure that the streams voice is heard at stakeholders meetings and 

that the best interest of the creek is considered when decisions are being made. 

 

Another benefit unique to Putah Creek is its location. Putah Creek is located next to a 

research university, University of California, Davis. UC Davis has a science-based 

curriculum that requires students to participate in fieldwork. Putah Creek's convenient 

location to UC Davis allows for a stewardship of the waterways, by providing volunteer 

labor for construction, maintenance, monitoring and data collection. 

 

The work that has taken place on the Klamath and Russian Rivers is valuable and needed. 

While the threat of extinction forces quick action, the measures taken need to be 

intentional and with a defined goal. Stream restoration projects completed because 

funding happened to be available will not address the root of the problem and 

subsequently become at risk for repetitive restoration, draining the sources of financing. 

Restoration for the sake of restoration is not an appropriate goal for the long-term 

success of protecting the salmon species or California’s 39 native salmonid stocks. 

 

5.2. Man a g e men t Recommendations 

The research and conclusions have lead to seven management recommendations, one is 

an over arching recommendation, three are policy level, two are practitioners 

recommendations. All recommendations focus on the areas of gaps in the information my 

research found; the lack standardization and funding, along with subsets of what is 

included in those topics. The overarching recommendation is the implementation of Tara’s 

restoration triangle, the adaptive management circle can be very overwhelming and hard 

to implement. Tara’s restoration triangle focuses on the reiterative processes that are 

needed within restoration plans. Figure 15 lists the three points of the triangle they are: 

collection of data, evaluation, and adjusting actions. Keeping in mind that humans need to 
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share streams and rivers with wildlife this constant relationship requires repetitive check-

ins to make sure both parties are getting what they need. The restoration triangle focuses 

on just that and reminds both policy makers and practitioners how important 

understanding the data collected for making important environmental decisions is. 

 

Figure 15: Tara’s Restoration Triangle  

 

 
 
 

 

 

 

 

5.2.1. Policy Level Recommendations  

Stream restoration is a complex issue and even after assessment and evaluation are 

initially completed practitioners may not understand the outcome of a prior action for 

many years. Waiting many years before implementing a change endangers the ability to 

prevent the extinction of Salmon. Decisions need to be made with the best available 

science gathered from regular field assessments in a time efficient manner that aids in a 

streams restorations success. The management recommendations incorporate the 

broader perspective of stream restoration as a field of study and include the key policy 

makers who determine the standards, data platforms, and funding of projects. 

 

The first management recommendation is a set of standards for stream restoration that 

include action plans and the establishment of detailed data collection. Once stream 

restoration actions become standardized comparisons can be made between watersheds 

Adjusting  
Actions 

  

 

Evaluation   
 

Figure 15: Shows the cyclical process of gathering data evaluating it and 
then making adjustments to the restoration plan or goals as needed.  

Collection of 
Data  
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and subsequent recommendations can be provided. Comparison of watersheds allows 

for field of stream restoration to progress with new knowledge of actions that work and 

discontinue activities that have been proven not to get results. The standardization needs 

to include guidelines for practitioners to follow: as not all watersheds have a 

streamkeeper or University student to aid in data collection. Therefore, the 

recommendation is that stream restoration should include data collection recorded in 

universal units as well as a standard operating procedure for collection. 

 

The second recommendation is a continuation from the standardization of data 

collection. Once the data has been collected; a question arises as to where the data is 

stored and how it will be shared with other parties. The management recommendation 

for storing and sharing data collection includes incorporating a third party to establish a 

platform that allows for practitioners on all levels to have access to the data. This 

promotes conversations with those in different watersheds and allowing for knowledge 

and data to be shared. Sharing allows the lessons learned from the successes and failures 

of colleagues. The Bay-Delta Science Conference in November of 2016 discussed this topic 

and the lack of data platforms and data accessibility. The conference focused on getting 

scientist, practitioners and decision makers, aware of problem in hopes of starting 

discussions so that this gap in information could be closed. Currently, valuable data is 

being collected across the state for various projects and is not being shared among 

colleagues. This lack of communications creates a vacuum for information and can impact 

the success of a stream restoration projects. 

 

The third recommendation for the field of stream restoration at the policy level is that 

State and Federal funding sources understand the value of monitoring, maintenance, and 

long-term data collection. For this to be achieved a discussion of changing the way 

agencies choose projects, to the wording in the fish and game code, allowing projects to 

use funding for data collection and/or studying outcomes of previous actions. This 
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discussion is needed not just for the field of stream restoration but for understanding 

actions for specific species to help to advance the field of science in general. Funding for 

data collection, long-term monitoring, and maintenance will aid in advancing the field of 

stream restoration. The recommendations do not call for additional funds but rather a 

reallocation of current resources available. A reallocation of funds would facilitate the 

collection of data from the appropriate people, at the right time for the correct duration. 

The present practice of spending millions of dollars annually to complete projects that are 

never evaluated again fosters an environment of wasteful spending. Additionally, a 

valuable and necessary opportunity to understand the actions utilized during a streams 

restoration project is lost and does not allow for maximizing the long-term success of the 

restoration. 

 

5.2.2. Practit ioner Level Recommendations  

The following recommendations are for practitioners of stream restoration and are 

categorized for a top down approach from the watershed to sub-watershed to creeks 

and tributaries. The recommendations include advocacy and funding.  

 

The first management recommendation at the practitioner level is that each watershed 

and sub-watershed within a basin needs a devoted advocate that speaks for the specific 

requirements of the stream. Stakeholders have agendas that may not be aligned with the 

streams needs thereby, putting the long-term success of restoration at risk. Putah Creek 

has such an individual, Rich Marovich, called the streamkeeper. Other watersheds have 

called this position various names including a creekkeeper, creek steward, and 

riversteward. The streamkeeper position is to take into account the needs of the stream. 

The streamkeeper has no hidden agenda and money is not a driving force. The 

recommendations the streamkeeper provides are strictly based on the current needs of 

the stream. Having an advocate for the creek ensures the streams voice, which may be 

different from other stakeholders, and heard at any discussion impacting the protection 

of species, particular habitats, or the local water users. 
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A subset for the advocacy recommendation includes community outreach and education, 

as a community can be a benefit from a restoration project or it can become a hindrance 

to a project. Therefore watershed stakeholders need to get out and make the local 

population understand why waterways are important and the economic benefits they 

provide. Having strong community support can also help with getting future projects 

funded and assist with labor needs. It builds a stronger community and teaches the next 

generation of streamkeepers.  

 

The second management recommendation is finding alternate sources of funding that 

are above and beyond state and federal grant funding. Evaluating different organizations 

with similar missions, special water districts, or county water agencies may secure 

additional funding which in turn contributes to the long-term success of stream 

restoration. The prospect of partnering with county water agencies to fill in financing 

gaps not covered by state and/or federal grants is an exciting possibility. A successful 

example is seen with Putah Creek and Solano County Water Agency. This partnership has 

assured Putah Creek's restorations long-term success. The partnership that has been 

built between the Lower Putah Creek and the Solano County Water Agency is beneficial 

for both parties because the relationship that has developed allows for both parties to 

achieve their goals. 

 

A sub management recommendation under alternate funding sources includes 

incorporating an economic benefits study of stream restoration. The purpose of an 

economic benefits study would include actions for decreasing a water agencies cost for 

filtering water of urban users. During and interview with Putah Creeks streamkeeper, 

Rich Marovich, questions arose regarding the economic benefit of stream restoration 

projects and their impact on reducing pollution. In the streamkeepers opinion, if water 

agencies took a more proactive role and partnered with streamkeepers, and restoration 
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project organizations there could be economic benefits for both parties. The financial 

assistance that water agencies would make in helping local watersheds with restoration 

projects could reduce spending that the water agencies used during the process of 

purifying the water for its urban users. 

 

 

In conclusion I believe that with the combination of a local streamkeeper, additional funding sources 

and the use of Tara’s restoration triangle that the field of stream restoration can become more 

standardized and advance the field strengthening restoration projects and the goal of increasing the 

native salmonid stock populations across the state.   
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