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extensive experience applying rigorous analytical methods to examine the benefits, costs, and 
other economic effects of environmental and natural resource topics for a diverse array of 
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I. INTRODUCTION AND SUMMARY 
The Fisher Slough Tidal Marsh Restoration Project (the Project), completed in the fall of 
2011, restored tidal wetlands and improved flood storage capacity within the Skagit 
River Delta in northwestern Washington. The Project, made possible by a partnership 
between The Nature Conservancy (TNC), Skagit County, Western Washington 
Agricultural Association (WWAA), local dike and drainage districts, and neighboring 
farmers, restored about 60 acres of freshwater tidal marsh, improved fish passage to 15 
miles of salmon spawning and rearing stream habitat, and improved flood storage 
capacity to reduce flood damage in the lowland reaches of the 23-square mile watershed. 
About $5.7 million of the Project’s total cost of $7.7 million1 was funded from the 
National Oceanic and Atmospheric Administration (NOAA) through the American 
Recovery and Reinvestment Act. 

The Project is expected to produce a wide range of benefits for fish and wildlife, farmers, 
and residents of communities in the Skagit River Delta. This is the first habitat 
restoration action to occur on private land within the Skagit Delta. In addition to 
restoring habitat for threatened salmon species, a goal of the project was to improve 
flood protection for the surrounding agricultural community, showing how farms and 
fish habitat can coexist on the landscape. As the Project neared completion, TNC and 
NOAA asked ECONorthwest (ECONW) to quantify the benefits that would accrue to 
the community, including farmers, local governments, and local residents. This report 
presents our findings. Other sources describe the benefits of the Project associated with 
salmon restoration, improved ecosystem function, and the number of jobs and amount 
of income the Project generated for workers and the local community.2 Our findings 
should be taken together with these other benefits and economic impacts to understand 
the full range of economic effects the Project will generate. 

Our analysis focuses on the Project’s socioeconomic benefits enjoyed by those who live 
and work within and upstream of the Project, including farmers, local governments, and 
residents.3 These benefits arise as investments in the Project and improve the types of 
capital that farmers and the communities rely on to produce goods and services. These 
types of capital include physical resources we often think of as inputs to the production 
of goods and services: infrastructure (human-built capital) and land and water (natural 
capital). The Project also may produce benefits by improving other types of capital, 
including the social relationships and institutional arrangements needed to solve 

1 The total cost of $7.7 million includes land acquisition, feasibility and modeling, engineering, construction, 
and monitoring costs. 

2 Pipkin, W. 2011. “Fisher Slough restoration project nears completion.” Goskagit.com. August 13. 
http://www.goskagit.com/news/article_0f5f1f70-c5ff-11e0-b5a9-001cc4c03286.html; Edwards, P.E.T. et al. 
2012. “Investing in nature: Restoring coastal habitat blue infrastructure and green job creation.” Marine 
Policy. May 15. 

3 We recognize that many residents and workers may also enjoy the benefits derived from ecosystem 
services the Project would enhance, such as salmon populations, other fish and wildlife populations, and 
water-related recreation. These benefits are addressed in other reports, and may be added to the benefits 
described in this report. 
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problems and accomplish broader community goals (social capital), and people’s skills 
and knowledge (human capital). 

With this broad understanding of the types of effects the Project may generate that 
would benefit farmers and the broader community, we use available data to quantify the 
effects over the next 50 years. A focus group of farmers, dike and drainage district 
managers, local government officials, and other stakeholders identified the major 
categories of benefits they would expect to see from the Project.4 Through the focus 
group and subsequent interviews, the following benefits were identified as likely 
outcomes of the Project: 

• New drainage and irrigation infrastructure is likely to require less frequent and 
less expensive investments in annual operation and maintenance (O&M), 
reduced energy costs, and reduced dredging costs, reducing farmers’ and other 
landowners’ annual operating expenses. 

• Reduced flooding decreases damage to crops from rot, washouts, and pests, 
increasing farmers’ annual income. 

• Reduced flooding may allow farmers to plant higher-valued crops, including 
vegetable seed, increasing farmers’ annual income. 

• Reduced risk of large flood events may allow farmers to invest in permanent 
structures, such as greenhouses, that could facilitate the production of higher-
valued crops, increasing farmers’ annual income. 

• Improved flood storage capacity likely reduces damage to transportation 
infrastructure, residential and commercial structures, and other property 
downstream and upstream. 

• Restored tidal marsh habitat counts toward the obligations to create salmon 
habitat in the Skagit River Basin under the Skagit Delta Tidegates and Fish 
Initiative (TFI) Implementation Agreement, reducing the overall costs to provide 
habitat as farmers and other landowners maintain infrastructure and regulatory 
predictability. 

• Newly forged productive working relationships among stakeholders enhance the 
social capital available to solve community problems in the future. 

• Expanded expertise and knowledge of tidal wetland restoration in the Skagit 
River delta has the potential to reduce the costs and increase the success of future 
Projects in the region. 

To quantify these benefits, we surveyed literature and data sources as well as 
interviewed many of the focus group participants to obtain sources of data related to the 
benefits described during the focus group. We also worked with a geotechnical and 

4 The focus group participants included representatives of Skagit County, Skagit County Dike District 3, 
Skagit Count Drainage and Irrigation District 17, Western Washington Agricultural Association, Skagit 
County Dike District 17, Skagitonians to Preserve Farmland, neighboring farmers and property owners. 
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environmental expert to develop additional sources of data.5 Some of the benefits are not 
as readily quantifiable as others, so where data are not available, relying on our 
conversations with each stakeholder, we describe how and when the benefits would 
arise and to whom they would accrue. 

Figure 1 illustrates the types of investments the project generated, the categories of 
benefits included in our analysis and the other benefits not included, and the groups of 
stakeholders that would enjoy the benefits. 

Figure 1. Project Investments, Benefits, and Beneficiaries 

Fisher Slough
Restoration Project 

Investment in 
Human-Built Capital 

New drainage and
irrigation infrastructure 

Investment in 
Natural Capital 

Infrastructure and 
restoration created 
new habitat for fish,
better fish passage,
more flood storage,
and enhanced 
hydrologic function 

Investment in 
Human Capital 

People working on the
project learned skills 
and developed
techniques for better 
estuary restoration. 

Investment in 
Social Capital 

Stakeholders built 
trust and developed
relationships to
support future
collaborative projects. 

Abated cost of new 
infrastructure $ 

Reduced O&M Costs $ 

Reduced risk of 
flood damage $ 

Reduced habitat 
creation obligation $ 

Reduced cost of 
future projects $ Reduced cost of 

future projects $ 

Reduced dredging 
costs $Reduced risk of 

catastrophic failure $ 
Increased crop value /

Reduced production 
costs 

$ 

Benefits for farmers in DD 3 and 17 

Benefits for farmers in DD 3 and 17 
and upstream farmers and communities 

Benefits included in this report 

Benefits not included in this report 

Reduced regulatory 
costs for water quality $ 

Increased salmon 
populations$ 

Improved recreation 
oppurtunities $ 

Benefits for farmers in the Skagit delta
and residents, communities, and 
taxpayers in Washington 

5 David Cline, Consulting Project Manager and Engineer of Record, Fisher Slough Tidal Marsh Restoration 
Project. 

ECONorthwest Socioeconomic Benefits of the Fisher Slough Restoration Project 3 



 

          

              
             

       

             
    

  
    

        

  

      
 

   
 

   
 

   
 

      
 

  
 

  
 

  
 

      
 

   
       

  

        

    
        

       

     

      
          

  

   
     

  

      
   

 
 

  

      
      

 
    

       

              

                   
         
               

    
 

                  
           

                    
               

             
         

Table 1 shows the net present value of the quantifiable socioeconomic benefits over the 
next 20 and 50 years, given different assumptions for lower and higher values. All dollar 
figures are reported in US 2011 dollars. 

Table 1. Net Present Value1 of the Quantifiable Socioeconomic Benefits of the Fisher 
Slough Restoration Project (2011$) 

Low Estimate2 High Estimate2 

Benefit Category 
20-year total 50-year total 20-year total 50-year total 

Human-built Capital 

Reduced O&M costs At least At least At least At least 
$4,000 $7,000 $7,000 $13,000 

Abated Cost of New Infrastructure3 At least At least At least At least 
$1,925,000 $1,925,000 $1,925,000 $1,925,000 

Reduced risk of catastrophic failure of old Unquantified, but potentially substantial. Includes the avoided costs of emergency 
infrastructure repairs and damage to downstream property and habitat.4 

Natural Capital 

Reduced cost of flood damage $106,000 $198,000 $2,594,000 $4,852,000 

Reduced habitat restoration obligations $5,775,000 $5,775,000 $9,333,000 $9,333,000 to districts under TFI agreement4 

Reduced dredging costs $198,000 $367,000 $417,000 $775,000 

Increased crop value $369,000 $729,000 $1,846,000 $3,646,000 

Reduced crop production costs Unquantified. Includes lower costs associated with reduced risk of disease and 
reduced planting costs. Data are unavailable to estimate these costs.5 

Social Capital 

Reduced costs of future projects from $121,000 $121,000 $121,000 $121,000 investments in stakeholder relationships 

Human Capital 

Reduced costs of future projects from Unquantified. Planning and implementing estuary restoration with multiple benefits investments in skills and knowledge of increases skills and improves efficiency for future projects.6 

estuary restoration 

Total Net Present Value of the 
Quantified Benefits $8,498,000 $9,122,000 $16,243,000 $20,665,000 

Notes: 
1 Net present value calculated using the real interest rates for 2012 on treasury bonds and notes of specified maturities, graduated 
over 30 years (0.0%–2.0%). Retrieved August 31, 2012, from http://www.whitehouse.gov/omb/circulars_a094/a94_appx-c 
2 Assumptions for low and high estimates for each benefit are described in Section III and Appendix A of this report. 
3 This benefit was calculated assuming 75 percent of the total project budget was required for habitat restoration and 25 percent was
required for infrastructure improvements. Only the 25-percent infrastructure portion of these costs is included in this benefit. In reality
because each construction element had a flood and fish benefit, separating the cost of habitat improvements from infrastructure
improvements is very difficult. Infrastructure improvements alone, without the habitat components of the project, may have cost 
farmers more than this amount. 
4 This benefit includes reduced costs accruing to all districts included in the TFI Implementation Agreement, not just Skagit County 
Dike District 3 and Skagit Count Drainage and Irrigation District 17. 
5 Data are currently unavailable to quantify these impacts. More investigation and economic modeling of the project may yield a 
better understanding of past costs in these categories, but this effort was beyond the scope of this project. 
6 This benefit is difficult to quantify given currently available information. The cost savings may become apparent over time as more 
collaborative restoration projects are implemented in the Skagit delta. 
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The largest source of quantifiable benefits in Table 1 is associated the benefit to farmers 
from reduced costs associated with meeting habitat mitigation obligations. Potential 
increases in crop value as reduced flooding risk induces farmers to adopt higher-value 
but riskier crops into their rotations and reduced dredging costs are also significant. The 
broader community would benefit from reduced flood damage. Strengthened 
relationships among diverse stakeholders have already yielded tangible benefits and 
likely will continue to produce economic benefits in the community for the foreseeable 
future. These benefits should be considered lower bounds because of the numerous 
categories of benefits that have not been quantified. 
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II. DESCRIPTION OF THE PROJECT AND THE PROJECT AREA 
Fisher Slough is a tidally influenced freshwater marsh within the Skagit River Delta. It 
drains the 23 square mile Fisher Watershed, which is comprised of six sub-watersheds. 
These watersheds span the landscape from the city of Mount Vernon in Skagit County to 
the north, to the northern border of Snohomish County at the southern end of the 
watershed. The land use in this area ranges from lower-density urban development in 
Mount Vernon to rural residential to farmland and timberland.6 Figure 1 shows the sub-
watersheds the Project is likely to affect and the land use characteristics of the area. 
Figure 2 shows the Project area and Project elements. 

By the early 1900s, a majority of the tidal wetlands in the Skagit River Delta had been 
diked and drained and farming had begun on the high-quality soils. Farmers re-routed 
creeks and constructed drainage ditches and other irrigation infrastructure. Low-lying 
delta lands were used for agricultural row cropping and uplands were used primarily 
for pasture. Over the last 30 years, some of the farmland has been converted to rural 
residential, and this trend is expected to continue.7 

Limited flood storage capacity within Fisher Slough could lead to damages to 
agricultural, residential, and commercial property within the watershed. Land use 
conversion from timber clearing, agriculture, and development, and modifications to 
natural drainage patterns have reduced the amount and quality of fish habitat and 
limited migratory fish passage from Puget Sound to the upper reaches of the watershed, 
especially during periods of high and low flows. Anticipated future development is 
likely to further exacerbate runoff and water-quality problems in the watershed.8 

To address these flooding and water-quality challenges, federal, state, and local agencies 
have initiated planning efforts to improve ecosystem function throughout the Skagit 
River Basin.9 The Project is part of this larger strategy, integrating improvements to both 
the ecosystem and to agricultural infrastructure. As the first restoration action on private 
land, the Project was seen as a chance to prove that farms and fish habitat restoration 
can coexist and that the agricultural community can receive benefits from such actions. 
The Project managers established equal goals of: 1. Create freshwater tidal rearing for 
juvenile Chinook salmon, 2. Provide fish passage for Coho and chum spawning access, 3. 
Improve flood storage to protect agricultural uses of adjacent properties, and 4. Create a 
diverse array of native vegetation communities. 

Through the Project, TNC acquired 60 acres of farmland from a local farmer, which 
enabled the creation of new habitat and increased flood storage capacity. In Phase 1 of 
the Project, engineers replaced old floodgates at the mouth of Fisher Slough with gates 
that improved tidal exchange and allowed improved fish passage. In Phase 2 of the 

6 Tetra Tech. 2007. Fisher Slough—Preferred Restoration Plan. Final Report. The Nature Conservancy. February. 

7 Tetra Tech 2007. 

8 Tetra Tech 2007. 

9 U.S. Army Corp of Engineers. 2009. Skagit River Flood Risk Management and Ecosystem Restoration Feasibility 
Study, Skagit County, Washington. August. 
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Project, engineers relocated a drainage ditch and culvert system. In Phase 3 of the Project, 
levees were set back to create the new habitat and enhanced flood storage capacity.10 

The Project’s objective is to increase flood storage capacity and reduce flood damage in 
Fisher Slough and upstream along Carpenter Creek. It is also likely to reduce 
sedimentation throughout the watershed, which improves fish passage during lower 
river conditions and specifically during spring juvenile Chinook migration season and 
improve water quality parameters in the Slough and its tributaries.11 

Figure 1. Fisher Watershed Area 

Source: Tetra Tech 2007 

10 The Nature Conservancy. 2011. Fisher Slough: How it all Began. September 26. Retrieved August 31, 2012, 
from http://www.nature.org/ourinitiatives/regions/northamerica/unitedstates/washington/ 
explore/fisher-slough-how-it-all-got-started.xml 

11 Tetra Tech 2007. 
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Figure 2. Fisher Slough Project Area and Elements 

Source: Cline, D. 2011. Shannon & Wilson Inc. 
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III. SOCIOECONOMIC BENEFITS 
Our analysis focuses on the socioeconomic benefits that accrue to local farmers, property 
owners, and governments within and upstream of the Project area. The Project will 
produce other categories of benefits, which are explored in detail in other reports.12 

These other categories include benefits arising from improvements to the ecosystem that 
enhance fish and wildlife populations, water-quality, and associated recreational 
opportunities and aesthetic enjoyment. They also include the changes in employment 
and income earned by workers related to the Project’s design, construction, and 
operation. We do not include these benefits in our analysis, so they may be added to the 
benefits we describe and quantify. 

The Project’s socioeconomic benefits arise as investments in the Project lead to changes 
in the basic inputs needed to produce things that people value. Economists refer to these 
inputs as capital, and distinguish between four distinct forms: human-built capital (i.e., 
canals, roads, and machinery), natural capital (i.e., fertile soil and clean water), human 
capital (i.e., skills and experience of workers), and social capital (i.e., relationships and 
institutional networks). In our focus group, participants identified a broad range of 
benefits.13 We have organized the benefits identified by workshop participants by 
categorizing them into one of the four types of capital. It should be noted that the 
workshop participants did not categorize the benefits as such, but this reorganization 
facilitates analytically clear discussions of the benefits. 

We describe each benefit below and, if quantifiable, provide an annual or per-unit value. 
We present the total net-present value of each benefit over 20 and 50 years in Table 1 (on 
page 3), based on the assumptions outlined in the discussion below.14 

A.Changes in Human-Built Capital 
The Project’s investments in human-built capital include new floodgates, dikes, drainage 
structures, and culverts. Replacing and improving the infrastructure that supports 
farming in and upstream of the Project area represents a capital cost savings to farmers, 
and also lowers their costs of operating and maintaining the aging floodgates, dikes, and 
drainage canals. By replacing infrastructure before it degrades beyond its useful life, the 
Project also reduces the risk of catastrophic failures and the potentially substantial costs 
associated with emergency repairs. 

Averted Infrastructure Replacement Costs 
To accomplish the habitat restoration goals of the Project, managers replaced 
infrastructure critical to maintaining drainage and irrigation for farmland in the Project 
area. By replacing the infrastructure with modern structures that meet regulatory 
requirements, the Project saved the farmers and other landowners in Dike District 3 

12 Edwards, P.E.T. et al. 2012. “Investing in nature: Restoring coastal habitat blue infrastructure and green 
job creation.” Marine Policy. May 15. 

13 A description of this focus group in Appendix B. 

14 For a more detailed description of these assumptions and our NPV methodology, see Appendix A. 
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(DD3) and Drainage and Irrigation District 17 (DD17) from having to make these capital 
investments on their own at some point in the future. To estimate the costs farmers 
would avoid because of the Project, we would need to know when farmers would have 
expected to replace the infrastructure and how much it would have cost. 

Information to support this calculation was unavailable, so to estimate this benefit, we 
use the infrastructure-related expenses of the Project as a proxy for what farmers would 
have spent to replace infrastructure without the Project. We also assume, but for the 
Project, farmers would have completed these infrastructure improvements at the same 
time as the Project, and they would have completed them all at once. This approach 
potentially overestimates the actual benefit to farmers, depending on when they actually 
would have replaced the infrastructure without the Project.15 

Estimating the infrastructure-related expenses of the Project has its own challenges. The 
infrastructure improvements were intertwined with the habitat restoration components 
of the Project, both functionally on the ground and through the Project’s design, 
planning, and implementation activities. Thus, teasing out the infrastructure-related 
components of the budget is not a straightforward exercise. Project managers estimate, 
very roughly, that infrastructure expenses represented about 25 percent of the overall 
Project budget. This likely underestimates the actual cost farmers would have had to 
spend replacing infrastructure, because it incorporates efficiencies gained by replacing 
infrastructure and improving habitat at the same time and may not include all design, 
planning, and permitting costs that would have been required for infrastructure 
improvements alone. With all of these caveats, we estimate the averted infrastructure 
replacement costs enjoyed by farmers, in 2011 dollars, is about $1.9 million. 

Reduced O&M Expenses 
The new floodgates, new south levee, and new alignment of the Big Ditch, including 
replacement of a decaying box culvert with a new and improved siphon routing Big 
Ditch under Fisher Slough, are likely to improve the operability and reliability of the 
infrastructure farmers depend on in the Project area. The new infrastructure translates 
into savings in O&M costs, including labor, materials, and energy. 

Documented reductions in O&M expenses are not yet identifiable in district budgets 
post-installation of the Project, and district managers were reluctant to identify specific 
differences in the way they spend their time operating and maintaining the new system. 
As the old system continued to age, however, more time-consuming and costly repairs 
likely would have been required and safety would have been compromised, leaving 
other activities uncompleted, requiring managers to hire additional labor, and/or 
requiring higher insurance premiums. For example, the old position of the levees with 
respect to Big and Little Fisher Creeks created structural integrity issues that required 
regular riprap and monitoring to maintain. In addition, changes in the flow patterns 
through the drainage infrastructure in the Project area change the timing and amount of 

15 This potentially overestimates the discounted net present value of the benefit assuming farmers actually 
would have completed the improvements in the future (say, for example, in five years) or would have 
spread the improvements over multiple years, because costs incurred in the future are worth less than costs 
incurred today, due to discounting. 
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pumping that must occur during certain times of the year. This reduces the annual 
energy costs associated with operating the system in addition to the reduction in costs 
from the regular placement of riprap. These cost savings are unquantifiable at this time. 

District managers were able to provide us with information about labor costs related to 
operation and maintenance of the old infrastructure. Farmers from DD3 and DD17 are 
responsible for maintaining the infrastructure. District managers estimate that three 
farmers spend about 40 combined hours per year performing regular maintenance.16 

Typically these volunteer farmers receive an annual stipend of about $2,000 that covers 
their time.17 We also understand that the old infrastructure did not meet regulatory 
requirements and upkeep involved numerous safety risks.18 New infrastructure also 
requires maintenance, but may free up a portion of the hours that could be spent to 
accomplish other O&M activities that otherwise would have gone undone or for which 
managers would have had to hire outside help. In either case, the Project likely provides 
a benefit in the form of reduced O&M costs to dike and drainage district managers. 

To quantify the labor portion of this benefit, we assume that managers spend half of the 
hours they used to spend operating and maintaining the old system on different 
activities. This represents a total reduced labor expenditure of $221-400 per year for all 
managers and an increase in time spent on other farm-related activities. We calculate 
this based on a wage rate of $11 and $20 per hour. The lower end of the range represents 
the median hourly wages for agricultural laborers and the upper end represents the 
median wage for all employees in the farm, fish, and forestry sector as reported by the 
Bureau of Labor Statistics.19 

Reduced Risk of Catastrophic Failure 
New infrastructure also reduces the risk of catastrophic failure, emergency repairs, and 
the prevalence of safety hazards. These benefits are likely to far outweigh the wage and 
time savings described above. Estimating these savings requires detailed data about the 
probabilities of failure, potential damage estimates, and the costs of emergency repairs, 
which are currently unavailable and are beyond the scope of this report to develop. 
Although there are no data available to estimate the cost savings associated with this 
reduced risk, experience with infrastructure elsewhere suggests it is potentially 
considerable.20 

16 Personal communication with district commissioners. 

17 Personal communication with district commissioners. 

18 Personal communication with David Cline. 

19 Bureau of Labor Statistics. May 2011 Northwester Washington nonmetropolitan area - Occupational 
Employment Statistics. http://www.bls.gov/oes/current/oes_5300001.htm 

20 Personal communication with David Cline. 
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B. Changes in Natural Capital 
The Project’s investments in natural capital have improved the function of the ecosystem, 
providing benefits to farmers in DDs 3 and 17 and upstream districts and communities. 
These improvements include increased flood storage capacity, which reduces flood 
damage and enhances farming opportunities in the Project area; reduced sedimentation, 
which reduces dredging costs within and upstream of the Project area; and new habitat, 
which counts towards farmers’ obligations under the Skagit Delta TFI Implementation 
Agreement, reducing their overall costs for habitat restoration in the delta. Changes in 
natural capital provide a suite of other benefits not quantified in this report, including 
improvements in salmon populations, recreation opportunities, and water quality 
parameters. Other reports describe these in more detail. 

Reduced Costs of Flood Damage 
One of the major benefits of the Project is an enhanced ability to control flood waters 
with updated levees and dikes. This reduces costs associated with flooding. The new 
infrastructure staves off potential flood damage to private property and crops by 
providing approximately 250 additional acre-feet of flood storage. 

Flooding causes significant damage to private property in Skagit County. Over a 100-
year period, the Skagit River Watershed, to which Fisher Slough is a tributary, reached 
flood stage more than 60 times. Between 1990 and 2007 the total damage caused by 
floods was more than $84 million. If a 100-year flood event were to hit the Skagit River 
region again, the predicted damage that would result is estimated to be $1.4 billion. 
With 30,000 residents in the Skagit River 100-year flood plain and 108,000 in the entire 
county, even relatively minor floods represent a significant per capita expense.21 

The Project addresses a small part of this larger problem: David Cline, Consulting 
Project Manager and Engineer of Record, estimates that the Project would reduce or 
eliminate flooding during a 10-year flood event across about 600 acres. Under the old 
system, 5-year events often resulted in the overtopping of the levees. Reductions in flood 
stage during more significant events could also occur, potentially throughout portions of 
the 23-square-mile Fisher Watershed. 

Flood damage reductions directly attributable to the Project are not available because a 
major flood event that inundated the new infrastructure has not occurred since Project 
completion. David Cline indicated that just after the Project was completed in 2011, at 
least one 10-year tributary flood event occurred that would have caused the old 
infrastructure to fail and did not cause any damage to the immediate area.22 Prior to the 
Project, 5-year Skagit River flood events caused some damage to farmland. 

In 2009, the U.S. Army Corps of Engineers completed a flood hazard study within the 
Skagit River Basin. The study calculated that the expected annual flood damage to 

21 Skagit County Washington. 2007. “The Skagit River Flood Risk.” Data updated to 2011 dollars. 

22 This 10-year flood event occurred on Fisher Slough, not on the Skagit River, and was not recorded because 
no gauge was present at the flood location. Local reports, however, document that it occurred. 
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residential, commercial, and agricultural property across the 3,100 square-mile 
watershed was about $90 million.23 By eliminating the damage associated with the 10-
year flood event, expected annual flood damage would be about $70 million. Applying 
these changes in expected values associated with mitigating the 10-year flood event to 
the portion of the watershed the Project directly affects, about 0.03 percent of the total 
area, the expected annual reduction would be about $6,000. If the benefit extends to the 
23-square-mile Fisher Watershed, the expected annual reduction in flood damage would 
be $145,000. This upper end of the range is unlikely, given that the increased flood 
storage capacity is not significant enough to capture enough flood water to alleviate 
flooding across the entire watershed even in the 10-year flood event, but it does provide 
some sense of the value if the Project reduces flood stages across a broader area in a 
more significant flood event.24 

Improved Farming Opportunities 
The restoration Project has made water flows more predictable. In addition to reducing 
damages to crops this may also expand the range of crops farmers can grow. The most 
profitable crops also tend to be those that are the most difficult to grow. These crops 
often require specific conditions, whereas unpredictable and extended periods of heavy 
water levels can foster disease, if not complete eradication, of a crop. Diversification of 
crops may increase the incomes of farmers in the vicinity of the Project. 

Farmers in the area reported that potatoes are the primary cash crop in the region.25 

Potatoes are grown on a 3-year rotation and with winter wheat grown in the off years, 
which brought in some revenue but also served to replenish soil nutrients for potatoes. 
Other crops could serve this same purpose, but the unpredictable and often adverse 
growing conditions have made many crops a poor gamble. Farmers reported that 
increased drainage and updated infrastructure mean that they may switch some acreage 
to higher-profit crops, such as cabbage seed. 

Our calculations of the value of this benefit are based on farmers switching from wheat 
to one crop of vegetable seed over the off years, and maintaining potatoes in the third 
year. Switching an acre from wheat to vegetable seed in off years would result in a net 
benefit of about $1,000 per acre. Farmers reported that they would be unlikely to switch 
all of their wheat acres to vegetable seed, but were also reluctant to report what 
percentage they would be willing to switch over. In the absence of specific information 
from farmers, we assume that of the 600 acres potentially benefiting from reduced 
flooding, farmers may convert between 10 percent and 50 percent of the acres to the new 

23 U.S. Army Corp of Engineers 2009. 

24 Ideally, this calculation would measure the damage done by each of the various points of old 
infrastructure and the reduced risk of failure of new infrastructure at each of these vulnerable points. This 
finely tuned data, however, was not available. One noteworthy study mentioned how specific infrastructure 
improvements would reduce flood risks, but neither quantified these risks nor monetized the benefits: 
Carpenter Creek, Hill Ditch, Fisher Slough Watersheds Initial Flood and Sediment Study. Tetra Tech, Inc. prepared 
for Skagit County. March 2007. 

25 Personal communication with district commissioners. 
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potato-vegetable seed rotation. The benefit of this change ranges from about $64,000 to 
about $320,000 per year. 

Although vegetable seed was one of the higher-valued crops farmers mentioned, other 
revenue boosting opportunities emerge as flood risk subsides. The lower likelihood of 
damage to buildings from flooding makes building greenhouses or investment in other 
private, human-built capital a viable and potentially profitable enterprise. Greenhouses 
enable some crops to be grown over the winter months, other crops to be started early in 
spring when outside temperatures would otherwise make crops untenable, and make 
certain highly profitable products, such as garden center stock, viable. None of the focus 
group participants or people we subsequently contacted indicated any farmers had 
plans to invest in these types of opportunities, but these opportunities would not exist 
without the Project. 

Additional benefits of reducing flood risk likely accrue to farmers, even if they don’t 
switch from their current practices. Farmers once may have delayed planting a crop 
because of a rain-heavy forecast, but now can better predict water levels and schedule 
plans for future crops. Less water-logged soil may result in less rot and pests, reducing 
the potential for low productivity or higher management costs. Farmers were unable to 
provide data to quantify these benefits, but they may be as or more important than the 
benefits some farmers may gain from switching to higher-valued crops.26 

Reduced Dredging Costs 
Improvements related to rerouting stream channels away from levees and putting the 
streams in more natural alignments and changes in the grade of drainage ditches likely 
will reduce the amount of sediment that must be dredged to keep the ditch capacity 
open. Estimates suggest that dredging has historically occurred every 5 to 10 years, and 
about 2,000 yards of material are removed with each dredging operation. At about $60 
per yard, this amounts to a cost of $120,000 every 5 to 10 years.27 Downstream changes 
in sedimentation may also reduce upstream sedimentation of Carpenter Creek, which 
could reduce dredging in that sub-watershed by as much as 10 percent of volume, but 
data are unavailable to quantify this benefit in monetary terms.28 As dredging costs are 
the financial responsibility of the relevant district, these benefits would accrue to the 
districts.29 

Reduced Costs Associated with Habitat Restoration Obligations 
In order to recover the threatened population of Puget Sound Chinook salmon that are 
native to Skagit River, the salmon recovery plan has called for the restoration of 2,700 
acres of estuarine habitat.30 In 2010, WWAA, NOAA’s National Marine Fisheries Service 

26 Personal communication with district managers and WWAA. 

27 Personal communication with David Cline. 

28 Personal communication with David Cline. 

29 Personal communication with Jan Flagan, Skagit County Public Works. 

30 Washington Agricultural Association, NOAA National Marine Fisheries Service, and Washington 
Department of Fish and Wildlife. 2010. Skagit Tidegates and Fish Initiative Implementation Agreement. April. 
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and Washington Department of Fish and Wildlife signed the Skagit Delta TFI 
Implementation Agreement. The TFI Implementation Agreement created a delta-wide 
approach to address maintenance of tide and flood gates needed to maintain 
agricultural lands in production in conjunction with achieving the Endangered Species 
Act (ESA) recovery goals for estuarine habitat in the delta. As they are implemented, 
habitat restoration actions identified in the Skagit Recovery Plan generate credits that 
can be used by the Diking and Drainage Districts to maintain, repair and replace existing 
tide or flood gates without the need for individual consultations for ESA impacts. While 
the agricultural community does not have to pay for individual habitat restoration 
actions directly, they are responsible, “in good faith and with due diligence” for 
securing public and non-public funds to accomplish the TFI habitat restoration goals.31 If 
the restoration actions do not keep pace with tide and flood gate maintenance 
requirements, the agricultural community will lose assurances for maintaining critical 
infrastructure. 

The Project’s restored acres will count toward this obligation. Restoration credits are 
released for use following a specific milestone schedule with the credits released in 30-, 
30-, and 40-percent increments.32 When the TFI agreement was signed the Fisher Slough 
project had already achieved the first 30-percent milestone, which was equal to 15.7 
credit acres. According to the agreement, acres of habitat restored or credit milestones 
achieved before the agreement was signed do not qualify for habitat credits. These 15.7 
credit acres count toward the base area’s 2,700-acre restoration obligation, but do not 
equate to habitat credits for infrastructure improvements. The remaining 36.6 acres of 
habitat available for credit from the Project’s second two milestones are available to 
satisfy future credit obligations of any of the diking and drainage districts that need 
credits. 

The financial responsibility for ensuring the habitat credits are created is distributed 
across multiple parties, the districts among them. Ultimately, if sufficient habitat is not 
restored, districts would not be able to maintain critical infrastructure. This Project 
alleviates some of that financial burden by reducing the overall number of credits 
districts must secure on their own. If the cost for creating future credits were similar to 
the cost to complete the habitat-restoration portions of this Project, the benefit to the 
districts and property owners within the districts would be about $5.8 million. This 
represents the low estimate of our range. This is a very rough estimate, because the 
habitat components of the Project are very difficult to separate from the infrastructure 
components of the Project. This value assumes habitat-restoration costs make up about 
75 percent of the $7.7 million budget. The Environmental Protection Agency (EPA) 
estimates the average cost to create an acre of wetland habitat in Washington is about 
$180,000, including the cost of purchasing the land.33 Each acre of habitat created under 
this project represents an avoided cost of about $180,000, as each district would be 

31 WWAA et al. Skagit Delta Tidegates and Fish Initiative Implementation Agreement. April 1, 2010. 

32 WWAA et al. Skagit Delta Tidegates and Fish Initiative Implementation Agreement. April 1, 2010. 

33 U.S. Environmental Protection Agency. 2011. Potential Indirect Economic Impacts and Benefits Associated 
with Guidance Clarifying the Scope of the Clean Water Act Jurisdiction. Available at: 
http://water.epa.gov/lawsregs/guidance/wetlands/upload/cwa_guidance_impacts_benefits.pdf 
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required to secure funding for this habitat without the Project. Using EPA’s estimates, 
the total avoided cost for all the districts under the TFI agreement would be about $9.3 
million for the 52.3 restored acres. This represents the high estimate of our range. 

C. Changes in Social Capital 
Through a concerted and deliberate investment in facilitation and outreach throughout 
the Project,34 the managers of the Project established trust and built relationships among 
a diverse group of stakeholders. Distinct from past efforts, the Project managers 
involved the agricultural community in the decision-making process and ensured the 
Project would satisfy multiple objectives for habitat and farming. Prior to the Project’s 
development, the notion that such restoration could benefit all involved parties was rare, 
but that perception has shifted for the members of the agricultural community who 
participated in the focus group. This shift likely has produced lasting benefits for the 
community as it attempts to address similar issues in the area. 

These benefits are potentially widespread and only partially quantifiable. A 
representative of the WWAA indicated that the most obvious benefit arising from this 
new stock of social capital is that future projects won’t need to make the initial 
investment in facilitation and outreach to accomplish the same objectives. WWAA 
pointed to two other projects where benefits are already being observed: the Fir Island 
Farms Project and the Farms, Fish and Flood Initiative. Others likely will follow in the 
years to come. 

Individuals involved in this Project estimate the Project’s initial investment in facilitation 
and outreach that laid the groundwork for trust and a working relationship among 
stakeholders cost between $50,000 and $100,000. To estimate the value of this benefit, we 
assume other projects would have had to invest a similar level of funding to generate 
social capital from scratch. We also recognize most projects would still need to invest 
some resources in reestablishing the relationships and expanding them to new 
stakeholders. Thus, we assume a benefit in the form of a cost savings of $25,000 per 
project. Projects of a magnitude requiring significant investments in building social 
capital don't occur from start to finish ever year, but facilitations efforts across multiple, 
long-term projects in the area are probably required once every other year. Moreover, 
the relationships built by the Project will need reinforcement over time as people move 
on, institutions change, and politics evolve, so we have only quantified this benefit in the 
short-run, for the next 10 years. 

These shifts in the underlying capacity of social capital in a region do not come along 
every day. They likely produce benefits more broad and valuable than we actually 
recognize and are able to quantify in monetary terms. It is, thus, highly likely that we 
have underestimated the total benefits of the Project’s investments in social capital. 

D. Changes in Human Capital 
The Project provides opportunities for planners, designers, engineers, and construction 
crews to gain experience creating estuary habitat in the Skagit River delta. These skills 

34 Personal communication with David Cline. 
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and knowledge provide a foundation on which future projects may be built. Greater 
efficiency increases the possibility of successful future work in the region, which will be 
important for achieving the 2,700-acre recovery goal.35 The new habitat also has the 
potential to serve as a training ground for professionals studying the effects of the 
Project on the region’s species so that they may develop strategies that improve efforts 
elsewhere. Currently, there are no data available to quantify the value of these benefits. 
They may become more apparent as more habitat restoration projects are implemented 
in the Skagit delta and the level of cost savings can be directly observed. 

35 Washington Agricultural Association, NOAA National Marine Fisheries Service, and Washington 
Department of Fish and Wildlife. 2010. 
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IV. CONCLUSION 
The Project was completed less than a year ago, in October of 2011. It is early yet, but 
there are promising signs that socioeconomic benefits will materialize for the region’s 
farmers and communities. Table 1 and Figure 1 in Section I summarize the benefits 
associated with the Project. The Project cost about $7.7 million. The net present value of 
the socioeconomic benefits we were able to quantify amount to between $9.1 and $20.6 
million over the next 50 years, depending on the set of assumptions applied. This does 
not include other benefits associated with improved ecosystem function, which are 
detailed in other analyses. Most of the benefits quantified in this report are likely to 
accrue to the farmers closest to the Project, but some of the benefits, especially related to 
flood control, are likely to extend to landowners beyond the immediate Project area. 

Our estimate of the Project’s benefits likely underestimates the total socioeconomic 
benefits of the Project, potentially substantially. We’ve identified several specific benefits 
that we’ve not quantified or underestimated because of limited data and resources, as 
detailed in Table 1 and below. 

• O&M Costs are underestimated. Much of the Project’s perceived benefit arises 
from reductions in O&M arising from the new infrastructure and ecosystem 
improvements. We have not been able to procure DD3 and DD17 budgets where 
current O&M costs would be detailed, and interviews with managers have not 
provided sufficient detail to adequately understand the historic costs. Moreover, 
managers’ understanding of O&M under the new infrastructure will take time to 
develop. Increased safety and related reduced insurance premiums are also 
potential O&M savings, but would require more data and better information 
about appropriate assumptions to calculate. 

• Insufficient Data are available to estimate the reduced risk of catastrophic 
failure. The potential for catastrophic failure of the old infrastructure was high, 
and would have increased as it aged. The repairs and replacements of the Project 
have not only removed decaying dikes and levees with a higher relative risk of 
failing, but also improved overall water management in the flood control system. 
Both these variables, however, are highly complex particularly as they interact 
with variable water levels and precipitation rates. Estimating this benefit requires 
modeling and engineering analysis, and is beyond the scope of our analysis. 

• Insufficient data are available to estimate the reduced crop production costs. 
The Project resulted in better drainage of nearby farmland. This is likely to lead 
to reduced crop disease and easier and earlier spring planting. These reduced 
costs, however, are impossible to estimate without more detailed data about 
historic disease prevalence and farm-specific labor and input costs. 

• Data are insufficient to fully quantify investments in social and human capital. 
All participants in the focus group and others interviewed for this report agree 
that the Project generated valuable lessons for future projects, and enhanced the 
strength of collaboration among stakeholders. These investments will pay 
dividends on future projects, but are impossible to quantify. They may become 
more apparent as more projects are implemented in the Skagit delta. 
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Many benefits not covered in this study are described elsewhere. These include 
increases in salmon habitat and populations, which may lead to better harvests for 
commercial and tribal fisherman and recreational anglers; more recreational 
opportunities; and improved ecosystem functions, including improvements in water 
quality and habitat connectivity. The economic benefits associated with the Project’s 
effects in these areas are very real, and would be additive to the benefits quantified in 
this analysis. 

Beyond the benefits specifically underestimated or unquantified, there is some 
uncertainty in the benefits we have quantified. This uncertainty arises largely because 
the Project has only been fully operational for less than a year. Farmers have yet to fully 
realize the changes that the Project may bring, and so have not fully adjusted their 
behaviors and expectations to match the new conditions. Based on preliminary 
information from farmers and engineers involved in the Project, we have made many 
assumptions to quantify the benefits included in this analysis. Actual characteristics may 
be somewhat different than our assumptions. In our calculations, there are undoubtedly 
benefits we have not fully accounted for. Likewise, there are some benefits we may have 
overestimated, given that we do not know exactly how the Project will function. 
Nevertheless, this analysis provides a starting point for understanding the Project’s 
benefits as they unfold over time. 
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APPENDIX A. NPV METHODOLOGY AND CALCULATIONS 

Overview of discounting methods 
The community near Fisher Slough will benefit from the estuary restoration and 
infrastructure improvements for decades to come. These benefits can be monetized as a 
dollar value benefit for each year into the foreseeable future. But simply summing the 
benefits across these years yields an inflated value. As an example, a promise of a single 
$100 payment ten years from now is very different than promising a $100 payment ten 
days from now. The method economists use to determine what a dollar value from some 
point in the future is worth today is called discounting. If there is a stream of such 
payments or values over a number of years then the calculation to reduce all these 
values to a single, current value is called Net Present Value (NPV) 

There are two major determinations in calculating NPV: the discount rate and the 
relevant timeframe. The discount rate is similar to an interest rate or the percentage rate 
of return on an investment. To determine what $100 ten years from now is worth today, 
economists calculate the initial investment needed to yield exactly $100 ten years from 
now given the interest accrued on the investment each year. Seemingly small variations 
in discount rates can have significant impacts on NPV calculations. 

The timeframe used may also have a significant impact on the NPV calculation. While 
high discount rates can make streams of revenue just a few years into the future 
relatively small in NPV terms, low discount rates can make benefits many years into the 
future have a significant impact on the NPV. Determining whether a project will yield 
benefits for, say, ten versus twenty years may drastically shift benefit estimates. 

For the calculations of Table 1, we used real discount rates from the OMB.36 These rates 
are based on federal budget forecasts and represent the value, controlling for inflation, 
of low-risk investments in US Treasury Notes and Bonds. 

The 20-year and 50-year timeframes are standard for this type of analysis, and are 
appropriate to show the cumulative value of benefits in the near-term and long-term.37 

36 OMB. Discount rates for cost-effectiveness, lease purchase, and related analysis. Circular A-94, Appendix 
C. December 2011. http://www.whitehouse.gov/omb/circulars_a094/a94_appx-c 

37 U.S. EPA. 2010. Guidelines for Preparing Economic Analyses. EPA 240-R-10-001. December. 
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Net Present Value Calculations 
Value of Reduced O&M Labor Costs – Low and High Scenarios 
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F/M- FF- -.8QL -FP P;0O8 F8 F/M- M// -.8QL FFQ 8;Q0/ F8 
F/MF FF- F.//L -FF P;M8- 0/ F/MF M// F.//L FF- 8;8P- 0/ 
F/M0 FF- F.//L --8 P;O-/ 0- F/M0 M// F.//L F-O -/;-OQ 0-
F/MM FF- F.//L --Q P;QFQ 0F F/MM M// F.//L F-F -/;0N/ 0F 
F/MP FF- F.//L --P P;NMF 00 F/MP M// F.//L F/N -/;PNN 00 
F/MO FF- F.//L --0 P;8PM 0M F/MO M// F.//L F/M -/;Q8- 0M 
F/MQ FF- F.//L --/ O;/OP 0P F/MQ M// F.//L F// -/;88- 0P 
F/MN FF- F.//L -/N O;-Q0 0O F/MN M// F.//L -8O --;-NQ 0O 
F/M8 FF- F.//L -/O O;FQ8 0Q F/M8 M// F.//L -8F --;0Q8 0Q 
F/P/ FF- F.//L -/M O;0N0 0N F/P/ M// F.//L -NN --;PON 0N 
F/P- FF- F.//L -/F O;MNP 08 F/P- M// F.//L -NP --;QP0 08 
F/PF FF- F.//L -// O;PNP M/ F/PF M// F.//L -N- --;80M M/ 
F/P0 FF- F.//L 8N O;ON0 M- F/P0 M// F.//L -QN -F;--- M-
F/PM FF- F.//L 8O O;QQ8 MF F/PM M// F.//L -QM -F;FNP MF 
F/PP FF- F.//L 8M O;NQ0 M0 F/PP M// F.//L -Q- -F;MPO M0 
F/PO FF- F.//L 8F O;8OP MM F/PO M// F.//L -OQ -F;OF0 MM 
F/PQ FF- F.//L 8/ Q;/PO MP F/PQ M// F.//L -OM -F;QNQ MP 
F/PN FF- F.//L N8 Q;-MM MO F/PN M// F.//L -O- -F;8MN MO 
F/P8 FF- F.//L NQ Q;F0- MQ F/P8 M// F.//L -PN -0;-/P MQ 
F/O/ FF- F.//L NP Q;0-Q MN F/O/ M// F.//L -PP -0;FO/ MN 
F/O- FF- F.//L NM &"()) M8 F/O- M// F.//L -PF '!"('' M8 
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Reduced Cost of Flood Damage – Low Scenario 
!"#$%&'()'*++'#",%'-./#"('#,%# 

0%#, 1$))&'&#.#2%' 1$))&'&#.#2%' 8%&9"(-)6'-6' <-5")96(' =,%5%6(' ?9.9$#(-@%' <-5")96(' 
34)',%5(),#(-)6' 34,%5(),#(-)6' %:/%"(%&'#669#$' ,#(% >#$9% =,%5%6('>#$9% ;%#, 

/,)7%"( /,)7%"( /,)/%,(;'&#.#2% 

A+BA ACD+EB ABDBC+ FDGBB +H++I FDGBB FDGBB + 
A+BJ ACD+EB ABDBC+ FDGBB +H++I FDGBB BBDEAJ B 
A+BK ACD+EB ABDBC+ FDGBB +H++I FDGBB BCDCJK A 
A+BF ACD+EB ABDBC+ FDGBB +H++I FDGBB AJD*KF J 
A+B* ACD+EB ABDBC+ FDGBB +HA+I FDE*K AGDFB+ K 
A+BC ACD+EB ABDBC+ FDGBB +HK+I FDCGK JFDJ+K F 
A+BE ACD+EB ABDBC+ FDGBB +HFFI FDCA+ KBD+AK * 
A+BG ACD+EB ABDBC+ FDGBB +HC+I FD*J+ K*D*FK C 
A+A+ ACD+EB ABDBC+ FDGBB +HEJI FDFJA FADBEF E 
A+AB ACD+EB ABDBC+ FDGBB +HGCI FDKAB FCD*+* G 
A+AA ACD+EB ABDBC+ FDGBB BHB+I FDAGG *ADG+F B+ 
A+AJ ACD+EB ABDBC+ FDGBB BHB*I FDA+C *EDBBA BB 
A+AK ACD+EB ABDBC+ FDGBB BHAAI FDBBB CJDAAJ BA 
A+AF ACD+EB ABDBC+ FDGBB BHAEI FD+B+ CEDAJJ BJ 
A+A* ACD+EB ABDBC+ FDGBB BHJKI KDG+* EJDBJG BK 
A+AC ACD+EB ABDBC+ FDGBB BHK+I KDCGG ECDGJE BF 
A+AE ACD+EB ABDBC+ FDGBB BHK*I KD*EE GAD*A* B* 
A+AG ACD+EB ABDBC+ FDGBB BHFAI KDFCK GCDA++ BC 
A+J+ ACD+EB ABDBC+ FDGBB BHFEI KDKFE B+BD*FE BE 
A+JB ACD+EB ABDBC+ FDGBB BH*KI KDJK+ !"#$%%& BG 
A+JA ACD+EB ABDBC+ FDGBB BHC+I KDAA+ BB+DABC A+ 
A+JJ ACD+EB ABDBC+ FDGBB BHCJI KDBAJ BBKDJK+ AB 
A+JK ACD+EB ABDBC+ FDGBB BHC*I KD+AC BBEDJ*E AA 
A+JF ACD+EB ABDBC+ FDGBB BHCGI JDGJB BAADAGE AJ 
A+J* ACD+EB ABDBC+ FDGBB BHEAI JDEJK BA*DBJJ AK 
A+JC ACD+EB ABDBC+ FDGBB BHEFI JDCJE BAGDECB AF 
A+JE ACD+EB ABDBC+ FDGBB BHEEI JD*KA BJJDFBJ A* 
A+JG ACD+EB ABDBC+ FDGBB BHGBI JDFKC BJCD+*+ AC 
A+K+ ACD+EB ABDBC+ FDGBB BHGKI JDKFA BK+DFBB AE 
A+KB ACD+EB ABDBC+ FDGBB BHGCI JDJFC BKJDE*G AG 
A+KA ACD+EB ABDBC+ FDGBB AH++I JDA*J BKCDBJA J+ 
A+KJ ACD+EB ABDBC+ FDGBB AH++I JDBGG BF+DJJA JB 
A+KK ACD+EB ABDBC+ FDGBB AH++I JDBJC BFJDK*E JA 
A+KF ACD+EB ABDBC+ FDGBB AH++I JD+CF BF*DFKK JJ 
A+K* ACD+EB ABDBC+ FDGBB AH++I JD+BF BFGDFFG JK 
A+KC ACD+EB ABDBC+ FDGBB AH++I ADGF* B*ADFBK JF 
A+KE ACD+EB ABDBC+ FDGBB AH++I ADEGE B*FDKBA J* 
A+KG ACD+EB ABDBC+ FDGBB AH++I ADEKB B*EDAFJ JC 
A+F+ ACD+EB ABDBC+ FDGBB AH++I ADCEF BCBD+JG JE 
A+FB ACD+EB ABDBC+ FDGBB AH++I ADCJB BCJDC*G JG 
A+FA ACD+EB ABDBC+ FDGBB AH++I AD*CC BC*DKK* K+ 
A+FJ ACD+EB ABDBC+ FDGBB AH++I AD*AF BCGD+CB KB 
A+FK ACD+EB ABDBC+ FDGBB AH++I ADFCJ BEBD*KK KA 
A+FF ACD+EB ABDBC+ FDGBB AH++I ADFAJ BEKDB*C KJ 
A+F* ACD+EB ABDBC+ FDGBB AH++I ADKCJ BE*D*K+ KK 
A+FC ACD+EB ABDBC+ FDGBB AH++I ADKAF BEGD+*F KF 
A+FE ACD+EB ABDBC+ FDGBB AH++I ADJCC BGBDKKA K* 
A+FG ACD+EB ABDBC+ FDGBB AH++I ADJJB BGJDCCJ KC 
A+*+ ACD+EB ABDBC+ FDGBB AH++I ADAEF BG*D+FE KE 
A+*B ACD+EB ABDBC+ FDGBB AH++I ADAK+ !%&$'%& KG 
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Reduced Cost of Flood Damage – High Scenario 
!"#$%&'()'*+,-./#0%'12$%'213#"('#0%# 
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*CD* EE*FE*D GDHFIJ+ DKKFE+I CLCCM DKKFE+I DKKFE+I C 
*CD+ EE*FE*D GDHFIJ+ DKKFE+I CLCCM DKKFE+I *JIF*HH D 
*CDK EE*FE*D GDHFIJ+ DKKFE+I CLCCM DKKFE+I K++FIDE * 
*CDG EE*FE*D GDHFIJ+ DKKFE+I CLCCM DKKFE+I GHJFGGK + 
*CDE EE*FE*D GDHFIJ+ DKKFE+I CL*CM DK+FKJH H**FCKD K 
*CDH EE*FE*D GDHFIJ+ DKKFE+I CLKCM DKDFHJC JE+FJ** G 
*CDJ EE*FE*D GDHFIJ+ DKKFE+I CLGGM D+IFIGE DFCC+FHHJ E 
*CDI EE*FE*D GDHFIJ+ DKKFE+I CLHCM D+HFHKE DFDKDFG*+ H 
*C*C EE*FE*D GDHFIJ+ DKKFE+I CLJ+M D+GF+KJ DF*HEFJHD J 
*C*D EE*FE*D GDHFIJ+ DKKFE+I CLIHM D+*FEK* DFKCIFGD+ I 
*C** EE*FE*D GDHFIJ+ DKKFE+I DLDCM D*IFEGC DFG+IFDE+ DC 
*C*+ EE*FE*D GDHFIJ+ DKKFE+I DLDEM D*HFKCG DFEEEFGEJ DD 
*C*K EE*FE*D GDHFIJ+ DKKFE+I DL**M D*GFCGD DFHIDFEDI D* 
*C*G EE*FE*D GDHFIJ+ DKKFE+I DL*JM D**FGIE DFIDKF*DG D+ 
*C*E EE*FE*D GDHFIJ+ DKKFE+I DL+KM D*CFCKH *FC+KF*E* DK 
*C*H EE*FE*D GDHFIJ+ DKKFE+I DLKCM DDHFKD+ *FDGDFEHG DG 
*C*J EE*FE*D GDHFIJ+ DKKFE+I DLKEM DDKFHCD *F*EEF+HE DE 
*C*I EE*FE*D GDHFIJ+ DKKFE+I DLG*M DDDFI*C *F+HJF*IE DH 
*C+C EE*FE*D GDHFIJ+ DKKFE+I DLGJM DCIFCHJ *FKJHF+H+ DJ 
*C+D EE*FE*D GDHFIJ+ DKKFE+I DLEKM DCEFDJ+ !"#$%"##& DI 
*C+* EE*FE*D GDHFIJ+ DKKFE+I DLHCM DC+F*KK *FEIEFJCC *C 
*C++ EE*FE*D GDHFIJ+ DKKFE+I DLH+M DCCFJID *FHIHFEI* *D 
*C+K EE*FE*D GDHFIJ+ DKKFE+I DLHEM IJFG+K *FJIEF**E ** 
*C+G EE*FE*D GDHFIJ+ DKKFE+I DLHIM IEFDHE *FII*FKC* *+ 
*C+E EE*FE*D GDHFIJ+ DKKFE+I DLJ*M I+FJDI +FCJEF**D *K 
*C+H EE*FE*D GDHFIJ+ DKKFE+I DLJGM IDFKEE +FDHHFEJH *G 
*C+J EE*FE*D GDHFIJ+ DKKFE+I DLJJM JIFDDI +F*EEFJCE *E 
*C+I EE*FE*D GDHFIJ+ DKKFE+I DLIDM JEFHJ* +F+G+FGJJ *H 
*CKC EE*FE*D GDHFIJ+ DKKFE+I DLIKM JKFKGH +FK+JFCKG *J 
*CKD EE*FE*D GDHFIJ+ DKKFE+I DLIHM J*FDKE +FG*CFDIC *I 
*CK* EE*FE*D GDHFIJ+ DKKFE+I *LCCM HIFJGD +FECCFCKD +C 
*CK+ EE*FE*D GDHFIJ+ DKKFE+I *LCCM HJF*JG +FEHJF+*E +D 
*CKK EE*FE*D GDHFIJ+ DKKFE+I *LCCM HEFHGC +FHGGFCHE +* 
*CKG EE*FE*D GDHFIJ+ DKKFE+I *LCCM HGF*KG +FJ+CF+*D ++ 
*CKE EE*FE*D GDHFIJ+ DKKFE+I *LCCM H+FHHC +FICKFCID +K 
*CKH EE*FE*D GDHFIJ+ DKKFE+I *LCCM H*F+*+ +FIHEFKDK +G 
*CKJ EE*FE*D GDHFIJ+ DKKFE+I *LCCM HCFICG KFCKHF+DI +E 
*CKI EE*FE*D GDHFIJ+ DKKFE+I *LCCM EIFGDG KFDDEFJ+K +H 
*CGC EE*FE*D GDHFIJ+ DKKFE+I *LCCM EJFDG* KFDJKFIJE +J 
*CGD EE*FE*D GDHFIJ+ DKKFE+I *LCCM EEFJDE KF*GDFJC* +I 
*CG* EE*FE*D GDHFIJ+ DKKFE+I *LCCM EGFGCG KF+DHF+CH KC 
*CG+ EE*FE*D GDHFIJ+ DKKFE+I *LCCM EKF**D KF+JDFG*J KD 
*CGK EE*FE*D GDHFIJ+ DKKFE+I *LCCM E*FIE* KFKKKFKIC K* 
*CGG EE*FE*D GDHFIJ+ DKKFE+I *LCCM EDFH*H KFGCEF*DH K+ 
*CGE EE*FE*D GDHFIJ+ DKKFE+I *LCCM ECFGDH KFGEEFH+K KK 
*CGH EE*FE*D GDHFIJ+ DKKFE+I *LCCM GIF++C KFE*EFCEK KG 
*CGJ EE*FE*D GDHFIJ+ DKKFE+I *LCCM GJFDEH KFEJKF*+D KE 
*CGI EE*FE*D GDHFIJ+ DKKFE+I *LCCM GHFC*E KFHKDF*GH KH 
*CEC EE*FE*D GDHFIJ+ DKKFE+I *LCCM GGFICJ KFHIHFDEE KJ 
*CED EE*FE*D GDHFIJ+ DKKFE+I *LCCM GKFJD* '"(#)"$*( KI 
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Increased Crop Values – Low & High Scenarios 
!"#$ %&'#'&()( %&'#'&()( 45-$"#2"3( 782-&65'( %$"2"5'( :6;61#'8."( 782-&65'( =>?(2*8'-+( B>?(2*8'-+( 

*+"#'(,"$( ."/"'#01"( $"."56"(,"$( $#'" 9#16"(,"$( %$"2"5'(9#16"( <"#$ '&(2""3( '&(2""3( 
#-$"( 2""3(,"$(#-$" #-$" #-$" ,"$(#-$" @1&*A @+8/+A 

C>=C BD>>E BD>>E > >F>>? > > > > > 
C>=E GHC > HC >F>>? HC HC = EDIJ= =KDI>I 
C>=J GHC =D>>B =D>HK >F>>? =D>HK =D=E> C HIDK>C EELD>== 
C>=B BD>>E BD>>E > >F>>? > =D=E> E HIDK>C EELD>== 
C>=H GHC > HC >FC>? HC =D=LC J I=DB=J EBIDBHL 
C>=I GHC =D>>B =D>HK >FJ>? =D>JI CDCEK B =EJDE>K HI=DBJC 
C>=K BD>>E BD>>E > >FBB? > CDCEK H =EJDE>K HI=DBJC 
C>=L GHC > HC >FI>? BL CDCLK I =EIDKIC HKLDEBK 
C>C> GHC =D>>B =D>HK >FKE? LLL EDCLI K =LIDK=I LKLD>KI 
C>C= BD>>E BD>>E > >FLI? > EDCLI L =LIDK=I LKLD>KI 
C>CC GHC > HC =F=>? BH EDEBE => C>=D=I= =D>>BDKBB 
C>CE GHC =D>>B =D>HK =F=H? LJ> JDCLE == CBIDBLL =DCKIDLLB 
C>CJ BD>>E BD>>E > =FCC? > JDCLE =C CBIDBLL =DCKIDLLB 
C>CB GHC > HC =FCK? BE JDEJH =E CH>DII> =DE>EDKB= 
C>CH GHC =D>>B =D>HK =FEJ? KKH BDCEC =J E=EDLEL =DBHLDHLI 
C>CI BD>>E BD>>E > =FJ>? > BDCEC =B E=EDLEL =DBHLDHLI 
C>CK GHC > HC =FJH? JL BDCKC =H E=HDL>H =DBKJDBEC 
C>CL GHC =D>>B =D>HK =FBC? KCH HD=>K =I EHHDJIH =DKECDEIL 
C>E> BD>>E BD>>E > =FBK? > HD=>K =K EHHDJIH =DKECDEIL 
C>E= GHC > HC =FHJ? JH HD=BJ =L !"#$%%! &$'("$&&! 
C>EC GHC =D>>B =D>HK =FI>? IHC HDL=H C> J=JDLB> CD>IJDIJK 
C>EE BD>>E BD>>E > =FIE? > HDL=H C= J=JDLB> CD>IJDIJK 
C>EJ GHC > HC =FIH? JC HDLBK CC J=IDJLK CD>KIDJLC 
C>EB GHC =D>>B =D>HK =FIL? I=> IDHHK CE JH>D>LB CDE>>DJIJ 
C>EH BD>>E BD>>E > =FKC? > IDHHK CJ JH>D>LB CDE>>DJIJ 
C>EI GHC > HC =FKB? EL IDI>K CB JHCDJH= CDE=CDE>J 
C>EK GHC =D>>B =D>HK =FKK? HBK KDEHH CH B>=DLEC CDB>LDHH> 
C>EL BD>>E BD>>E > =FL=? > KDEHH CI B>=DLEC CDB>LDHH> 
C>J> GHC > HC =FLJ? EH KDJ>C CK B>JD==I CDBC>DBKE 
C>J= GHC =D>>B =D>HK =FLI? H>H LD>>K CL BJ>DJLL CDI>CDJLB 
C>JC BD>>E BD>>E > CF>>? > LD>>K E> BJ>DJLL CDI>CDJLB 
C>JE GHC > HC CF>>? EJ LD>JC E= BJCDBCJ CDI=CDHC> 
C>JJ GHC =D>>B =D>HK CF>>? BHI LDH>L EC BIHDB=I CDKKCDBKJ 
C>JB BD>>E BD>>E > CF>>? > LDH>L EE BIHDB=I CDKKCDBKJ 
C>JH GHC > HC CF>>? EC LDHJ> EJ BIKDJCB CDKLCD=CB 
C>JI GHC =D>>B =D>HK CF>>? BEJ =>D=IJ EB H=>DJBI ED>BCDCKH 
C>JK BD>>E BD>>E > CF>>? > =>D=IJ EH H=>DJBI ED>BCDCKH 
C>JL GHC > HC CF>>? E> =>DC>J EI H=CDCBB ED>H=DCIH 
C>B> GHC =D>>B =D>HK CF>>? B>E =>DI>I EK HJCDJJ> EDC=CD=LL 
C>B= BD>>E BD>>E > CF>>? > =>DI>I EL HJCDJJ> EDC=CD=LL 
C>BC GHC > HC CF>>? CK =>DIEH J> HJJD=EJ EDCC>DHIC 
C>BE GHC =D>>B =D>HK CF>>? JIJ ==DC=> J= HICDBIK EDEHCDKL> 
C>BJ BD>>E BD>>E > CF>>? > ==DC=> JC HICDBIK EDEHCDKL> 
C>BB GHC > HC CF>>? CI ==DCEH JE HIJD=IB EDEI>DKIE 
C>BH GHC =D>>B =D>HK CF>>? JJI ==DHKE JJ I>>DLIK EDB>JDKKK 
C>BI BD>>E BD>>E > CF>>? > ==DHKE JB I>>DLIK EDB>JDKKK 
C>BK GHC > HC CF>>? CB ==DI>K JH I>CDJKC EDB=CDJ=C 
C>BL GHC =D>>B =D>HK CF>>? JC= =CD=CL JI ICIDIEL EDHEKDHLI 
C>H> BD>>E BD>>E > CF>>? > =CD=CL JK ICIDIEL EDHEKDHLI 
C>H= GHC > HC CF>>? CJ =CD=BE JL )%#$&*) !$"(*$)'" 
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Reduced habitat restoration obligation costs 
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Reduced Dredging Costs – Low & High Scenarios 
!"""#$%&'#()"*$% 
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6-3, 78&9#8:# +/&;8<09# =,-&-09# 7<@<?39/1-# +/&;8<09# 6-3, 78&9#8:# +/&;8<09# =,-&-09# 7<@<?39/1-# +/&;8<09# 
%,-%./0. ,39- >3?<- =,-&-09#>3?<- $-3, %,-%./0. ,39- >3?<- =,-&-09#>3?<- $-3, 

!"2! " "A""B " " " !"2! " "A""B " " " 
!"2C " "A""B " " 2 !"2C " "A""B " " 2 
!"2D " "A""B " " ! !"2D " "A""B " " ! 
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!"2) " "A!"B " " D !"2) 2!"'""" "A!"B 22E'"D5 22E'"D5 D 
!"2F " "AD"B " " 5 !"2F " "AD"B " 22E'"D5 5 
!"2G " "A55B " " ) !"2G " "A55B " 22E'"D5 ) 
!"2E " "AF"B " " F !"2E " "AF"B " 22E'"D5 F 
!"!" " "AGCB " " G !"!" " "AGCB " 22E'"D5 G 
!"!2 2!"'""" "AEFB 22"'"25 22"'"25 E !"!2 2!"'""" "AEFB 22"'"25 !!E'"5E E 
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!"D) " !A""B " !))'!)! CD !"D) 2!"'""" !A""B )2'!"C )!C'ED5 CD 
!"DF " !A""B " !))'!)! C5 !"DF " !A""B " )!C'ED5 C5 
!"DG " !A""B " !))'!)! C) !"DG " !A""B " )!C'ED5 C) 
!"DE " !A""B " !))'!)! CF !"DE " !A""B " )!C'ED5 CF 
!"5" " !A""B " !))'!)! CG !"5" " !A""B " )!C'ED5 CG 
!"52 2!"'""" !A""B 55'DCD C!2')E) CE !"52 2!"'""" !A""B 55'DCD )FE'CFE CE 
!"5! " !A""B " C!2')E) D" !"5! " !A""B " )FE'CFE D" 
!"5C " !A""B " C!2')E) D2 !"5C " !A""B " )FE'CFE D2 
!"5D " !A""B " C!2')E) D! !"5D " !A""B " )FE'CFE D! 
!"55 " !A""B " C!2')E) DC !"55 " !A""B " )FE'CFE DC 
!"5) " !A""B " C!2')E) DD !"5) 2!"'""" !A""B 5"'!"G F!E'5GF DD 
!"5F " !A""B " C!2')E) D5 !"5F " !A""B " F!E'5GF D5 
!"5G " !A""B " C!2')E) D) !"5G " !A""B " F!E'5GF D) 
!"5E " !A""B " C!2')E) DF !"5E " !A""B " F!E'5GF DF 
!")" " !A""B " C!2')E) DG !")" " !A""B " F!E'5GF DG 
!")2 2!"'""" !A""B D5'DF5 +'($!(! DE !")2 2!"'""" !A""B D5'DF5 (()$%'* DE 
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Reduced Costs for Future Stakeholder Relationship Building 
!"#$ %#&'"()*(+),-#&( 1-+,)'2/( 3$"+"2/( 4'5'&#/-0"( 1-+,)'2/( 

,#.-/#&(+.-&&)0"$( $#/" %#&'" 3$"+"2/(%#&'" 6"#$ 
"**",/+ 

7897 8 8:88; 8 8 8 
789< 7=>888 8:88; 7=>888 7=>888 9 
789? 8 8:88; 8 7=>888 7 
789= 7=>888 8:88; 7=>888 =8>888 < 
789@ 8 8:78; 8 =8>888 ? 
789A 7=>888 8:?8; 7?>=8@ A?>=8@ = 
789B 8 8:==; 8 A?>=8@ @ 
789C 7=>888 8:A8; 7<>B8C CB><9= A 
7878 8 8:B<; 8 CB><9= B 
7879 7=>888 8:CA; 77>C78 !"!#"$% C 
7877 8 9:98; 8 979>7<? 98 
787< 8 9:9@; 8 979>7<? 99 
787? 8 9:77; 8 979>7<? 97 
787= 8 9:7B; 8 979>7<? 9< 
787@ 8 9:<?; 8 979>7<? 9? 
787A 8 9:?8; 8 979>7<? 9= 
787B 8 9:?@; 8 979>7<? 9@ 
787C 8 9:=7; 8 979>7<? 9A 
78<8 8 9:=B; 8 979>7<? 9B 
78<9 8 9:@?; 8 979>7<? 9C 
78<7 8 9:A8; 8 979>7<? 78 
78<< 8 9:A<; 8 979>7<? 79 
78<? 8 9:A@; 8 979>7<? 77 
78<= 8 9:AC; 8 979>7<? 7< 
78<@ 8 9:B7; 8 979>7<? 7? 
78<A 8 9:B=; 8 979>7<? 7= 
78<B 8 9:BB; 8 979>7<? 7@ 
78<C 8 9:C9; 8 979>7<? 7A 
78?8 8 9:C?; 8 979>7<? 7B 
78?9 8 9:CA; 8 979>7<? 7C 
78?7 8 7:88; 8 979>7<? <8 
78?< 8 7:88; 8 979>7<? <9 
78?? 8 7:88; 8 979>7<? <7 
78?= 8 7:88; 8 979>7<? << 
78?@ 8 7:88; 8 979>7<? <? 
78?A 8 7:88; 8 979>7<? <= 
78?B 8 7:88; 8 979>7<? <@ 
78?C 8 7:88; 8 979>7<? <A 
78=8 8 7:88; 8 979>7<? <B 
78=9 8 7:88; 8 979>7<? <C 
78=7 8 7:88; 8 979>7<? ?8 
78=< 8 7:88; 8 979>7<? ?9 
78=? 8 7:88; 8 979>7<? ?7 
78== 8 7:88; 8 979>7<? ?< 
78=@ 8 7:88; 8 979>7<? ?? 
78=A 8 7:88; 8 979>7<? ?= 
78=B 8 7:88; 8 979>7<? ?@ 
78=C 8 7:88; 8 979>7<? ?A 
78@8 8 7:88; 8 979>7<? ?B 
78@9 8 7:88; 8 979>7<? ?C 
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APPENDIX B. FOCUS GROUP MATERIALS 

!"#$%!& 

'()*+,&-./01*&2+3*4(35.&-657+*/.8+,)&9++6(41& 
:0.;&<=>&<?@<>&@A??&6/&BAB?&CD& 
%(7+&%()6,(36&EB&F.81>&G/4H5;& 

& 
& 

& 
@A??& I46,/8036(/4)&!"#$%&"'$()*+&,-./& 

@A@?& J0,C/)+&/K&6*+&9++6(41&LJ/..;&M(37)>&$N!!O& 

@A@P& #QC+36+8&N063/D+)&548&!1+485&NR+,R(+H&LS()5&%5..;&T(.)/4O& 

@A<?& J,/U+36&VC856+&548&-6560)&LW,()&W4(1*6>&2$GO& 

@A=?& I8+46(K(356(/4&/K&F+4+K(6)&/,&IDC,/R+D+46)&,+)0.6(41&K,/D&'()*+,&-./01*&J,/U+36&!011/&& 

• I8+46(K;&X+4+K(6)Y(DC,/R+D+46)& 
• %/6&#Q+,3()+&Z&[547&X+4+K(6)Y(DC,/R+D+46)&& 

<A@P& F,+57& 

<A<P& [+)0.6)&/K&[547(41&Z&\0546(K;&F+4+K(6)YIDC,/R+D+46)&L!..O& 

<A=P& \]!&548&%()30))(/4&& 

BA??& 9++6(41&!8U/0,4+8&LW,()&W4(1*6O& 

BA??Z&BAB?& J.+5)+&K++.&K,++&6/&)65;&K/,&/4+&/4&/4+&8()30))(/4)&^&!))()6&0)&H(6*&",/048& 
2,06*(41&'.//8&IDC536)&548&J,/U+36&F+4+K(6)& 

#QC+36+8&N063/D+)& 
& 

@_ V48+,)6548&X+4+K(6)&/,&(DC,/R+D+46)&&6*+&./35.&3/DD04(6;&()&+QC+,(+43(41&K,/D&6*+& 
'()*+,&-./01*&J,/U+36& 

<_ V48+,)6548&H*(3*&/K&6*+)+&X+4+K(6)&5,+&D/)6&(DC/,6546&6/&6*+&3/DD04(6;&(K&H+&H+,+&6/& 
8/&54/6*+,&C,/U+36&/K&6*()&6;C+&(4&6*+&5,+5& 

B_ J,/R(8+&/0,&C5,64+,)&H(6*&5&)6560)&0C856+&/4&6*+&C,/U+36& 
=_ J,/R(8+&54&/CC/,604(6;&K/,&\]!&6/&/0,&C5,64+,)&548&3.5,(K;&,+)0.6)&/K&6*+&C,/U+36& 

ECONorthwest Socioeconomic Benefits of the Fisher Slough Restoration Project A-9 

mailto:0.;&<=>&<?@<>&@A??&6/&BAB?&CD


 

         

     
       

     
             
     
          

     
            
            
             

     
      

      
    
       
       
         
           
       
           
          

  
          

  
            

      
       

    
   

   
    
           
              

  
     

 

Summary of Stakeholder Meeting Minutes 
• Direct benefits of new infrastructure for farmers 

o Better drainage on neighboring farmland. 
o Reduced overtopping of levees. So far the levees have worked quite well. 
o Increase of 250 acre-feet of flood storage. 
o Reduced sediment excavation from big fisher creek. Previously needed to be 

completed every 10 years. 
o Reduced erosion at outflow of the levee; reduced need for riprapping. 
o Box culvert is no long prone to washout and other failures. 
o Reduced electricity energy costs to power water pumps since water moves better 

on its own now. 
o More storage capacity for irrigation. 

• Broader impacts of the project 
o Brought People together 
o Regulatory predictability of TFI mitigation credits. 
o Gave a market to undesirable land. 
o Reduced traffic problems for small parcels of land. 
o Siphons are now more fish friendly, leading to regulatory certainty. 
o Built attitude of teamwork, group problem solving. 
o Helping fundamental drainage of water away from Mt. Vernon. 
o Proactive rather than reactive approach to problem solving now predominant. 

• Jobs 
o Project used a contractor from Burlington so jobs stayed in the community. 

• Costs 
o If not for this project the districts did not know how they could afford repairs 

and replacements, such as the box culvert. 
o Less administration (i.e., permitting, etc.) through this project than would have 

otherwise been required. 
• Negative impacts 

o Loss of privacy. 
o Loss of farmland. 
o Increased kayakers and other recreational users in the area. 
o Better access for others that don’t live nearby to use the land. 

• Quotes 
o “The dike is pretty damn good” 
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