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ABSTRACT 
 
The Pacific Salmon Commission’s Southern Boundary Restoration and Enhancement Fund 
provided funding to Ducks Unlimited, Inc. (DU) in 2005 to design and implement a project to 
restore segments of Cherry Creek, Rasmusson Creek, and associated floodplain wetlands of the 
Snoqualmie River.  The project was intended to restore structure and function to the stream 
channel and adjacent floodplain wetlands to benefit Puget Sound Chinook and Coho salmonids. 
This project encountered a series of challenges and constraints that eventually led to a reduction 
in scope and a compromised design.  The local diking district owned a lateral ditch off of Cherry 
Creek and would not participate in the restoration project, which ultimately prevented the 
implementation of the proposed restoration project.  A great deal of time was spent holding 
stakeholder meetings trying to get the diking district’s approval, settling on the fish ladder / 
pump station design, and working within the restrictions of the farmland legacy program.  
Ultimately the project was reduced in scope to upgrading the pump station with a more fish 
friendly design, removing culverts, and riparian planting along Rasmusson Creek, lateral ditches, 
and Cherry Creek.  Currently the implementation of the greater proposed project is idle, pending 
participation from Cherry Creek diking district.  This project was designed and implemented 
using a combination of local, state, and federal funds including; the Pacific Salmon Commission, 
Salmon Recovery Funding Board administered by the Washington Recreation and Conservation 
Office, and DU. 
 
INTRODUCTION 
 
The Cherry Valley Restoration Project was a comprehensive effort to restore and enhance stream 
and floodplain habitats on the Cherry Valley Unit of the Snoqualmie Wildlife Area.  The site is 
owned and managed by the Washington Department of Fish and Wildlife.  The entire valley was 
diked and contained an extensive system of ditches.  Cherry Creek, the main tributary to this 
valley, was ditched and contained within a levee system along the eastern edge of the valley.  
Cherry Creek is the lowest main tributary of the Snoqualmie River.  Rasmusson Creek, a smaller 
stream that flows through the Wildlife Area and into Cherry Creek, has also been ditched and is 
devoid of any riparian habitat.  It is a tributary of Cherry Creek that flows through a pump and 
tide gate system operated to prevent flooding in Cherry Valley.  This infrastructure was 
constructed decades ago to improve agricultural production in the valley.  Rasmusson Creek was 
essentially a drainage ditch without any riparian habitat, woody debris or other habitat features 
needed by fish.  The floodplain habitat within the project area consists primarily of a monotypic 
stand of reed canary-grass.  A remnant forested community exists on the southern end of the 
Wildlife Area, but extensive alteration to hydrology has impacted this habitat and separated the 
area from any active Cherry Creek floodplain processes.  In summary, the lower Cherry Creek 
floodplain had been completely altered by human activity, contained within a system of levees 
and ditches, and greatly impacting the ability of this system to support salmonids.   
 
Under the initial proposal Rasmusson Creek was to be completely restored within the Wildlife 
Area and on an adjacent, privately owned property.  A total of 7,263 feet of new stream channel 
was planned to be constructed.  Riparian vegetation was to be planted along both sides of the 
stream through this entire reach.  Restoring riparian habitat along the stream will provide shade, 
edge habitat and a long-term source of wood.  A fish ladder/water control structure was proposed 
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to be installed on the constructed stream channel to restore approximately 55 acres of seasonally 
flooded wetland habitat.  The fish ladder/water control structure is critically needed to maintain 
flooded conditions within the wetland during the winter and early spring months.  Periodic 
flooding is still expected to occur, to the extent that it presently occurs within the diked valley.  
During these events, water will overtop the low berm and water levels will fluctuate dramatically 
within the wetland, mimicking natural hydrological cycles.  The structure was intended to be 
used to maintain a minimum depth and size within the wetland during non-flooding periods 
occurring during the winter and spring; maintaining habitat, and access for juvenile salmon.   
 
Drainage ditches were planned to be filled.  Previously excavated ponds within the floodplain 
were to be partially filled to raise the bottom elevation of those ponds to approximately the same 
elevation of the restored stream channel to prevent entrapment of fish.  A set back levee was to 
be constructed to protect an adjacent, private property from flooding.  All wetlands will be 
connected with the stream channel by a system of constructed swales.  Large woody debris will 
be placed within the stream channel and within restored floodplain wetlands. 
 
This project will restore approximately 1.4 miles of stream habitat and approximately 55 acres of 
seasonally flooded wetlands.  The project will also enhance an additional 150 acres of floodplain 
wetlands.  The Cherry Valley Restoration project will provide spawning habitat, access to 
spawning habitat, rearing habitat, and improved access to rearing habitat for several salmon 
species, including: Chinook salmon (Federally threatened), Coho salmon, steelhead, pink 
salmon, chum salmon, bull trout (Federally threatened) and cutthroat trout.  The benefits of this 
will be further magnified by another project being completed simultaneously.  The drainage 
district pump facility located at the mouth of Rasmusson Creek is being retrofitted with a fish 
screen and fish friendly tide gate system.  These improvements will decrease mortality at the 
pump and significantly improve access to the Cherry Valley Restoration Project site, allowing 
additional access for spawning and rearing purposes. 
 
This project will directly rehabilitate and restore freshwater fish habitat, improving productivity 
of Snoqualmie basin salmon, which is one of the primary goals of the Southern Boundary 
Restoration and Enhancement Fund.  The Snohomish River basin is one of the principal 
producers of salmon in the Puget Sound basin.  However, current salmon production is 
significantly depressed from historic levels, due mostly to habitat alteration in the basin.  Over 
the past 100 years in the Snoqualmie River Valley, alterations of the landscape have removed, or 
significantly impacted, fish and wildlife habitat.  Over 80 percent of the wetlands that were 
historically located in the Snoqualmie Valley have been removed (Collins and Sheikh, 2002).  
This has reduced habitat for a variety of fish and wetland-associated wildlife species, including; 
Coho salmon, Chinook salmon and other fishes.  The removal of mature riparian trees and other 
vegetation diminishes shading needed to attenuate summer high temperatures in certain streams 
and causes elevated water temperatures to become a concern for salmon and other aquatic life.  
The increase in summer stream water temperatures also enables the invasion of non-native 
warm-water aquatic plant and animal species. 
 
The Snohomish River basin has a relatively large population of spawning Coho salmon.  The 
basin produces more spawning Coho salmon than any other basin on the west coast (Snohomish 
Basin Salmon Recovery Forum, 2004).  Coho salmon use floodplain wetlands extensively for 
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rearing habitat. The restoration of floodplain wetlands and stream habitat will provide significant 
rearing habitat, spawning habitat, and access to additional spawning habitat in Rasmusson Creek.  
Snohomish River Chinook salmon are federally threatened and population estimates in the basin 
are at 10% of historic numbers.  The restoration of floodplain wetlands and stream habitat will 
provide important rearing habitat for Snoqualmie basin Chinook, the action item identified as 
being the most effective in improving Chinook populations (Snohomish Basin Salmon Recovery 
Forum, 2004).   
 
The Snohomish Basin Salmon Recovery Forum, 2004 (Forum) contains both specific and 
general goals for salmon habitats and salmon populations.  The Cherry Valley Restoration 
Project is within a region identified as a “First Priority for Restoration”, based on potential 
benefits for Chinook salmon and bull trout, the highest priority species of the Forum because of 
the Federally Threatened status of both species.  This area was considered as a “first priority” 
because of the current “moderate” use by Chinook and bull trout, and the “moderate” degree of 
existing habitat alteration.  It was felt that habitat restoration in this type of an area would have 
the greatest chance of leading to significant improvements in both Chinook and bull trout 
populations.  There are only a few areas to receive the “first priority’ designation. 
 
The Forum also states that the restoration and enhancement of salmon rearing habitat in the 
Snohomish Basin is the most significant action item that would directly lead to the largest 
increase in native, wild salmon stocks.  This project was proposed to restore and enhance a large 
amount of ideal salmon rearing habitat.  The Forum identifies the Cherry Creek basin and lower 
Snoqualmie River in the vicinity of this project as “high use areas” for Coho salmon, and states 
that the Snohomish Basin is the single largest producer of spawning Coho on the west coast.  But 
the Forum goes on to state that the Snohomish Basin is highly altered and Coho stocks are a 
concern.  The location of this project is ideal.  The restoration of rearing habitat at the mouth of 
Cherry Creek will provide rearing habitat to Cherry Creek salmon, lower main stem Snoqualmie 
River salmon, and juvenile salmon produced in the upper basin.  This project will also provide 
spawning habitat in the restored Rasmusson Creek channel, and access to additional spawning 
habitat further up the watershed.       
 
Objective # 1:  Restore approximately 7,263 feet of Rasmusson Creek and associated riparian 
habitat, providing spawning and rearing habitat for salmonids, and access to additional spawning 
and rearing habitat further upstream. 
 
Objective # 2:  Restore approximately 55 acres of seasonally flooded wetland habitat, providing 
juvenile rearing habitat to salmon, particularly Coho and Chinook salmon.  
 
Objective # 3:  Enhance approximately 150 acres of floodplain wetlands by filling drainage 
ditches and restoring hydrological processes to the floodplain. 
 
METHODS 
 
The restoration of Rasmusson Creek was planned to be accomplished by physically constructing 
a new channel.  The existing channel was a straight ditch through the project area and contained 
no woody riparian habitat, in stream structure, or sinuosity.  Restoration was expected to 
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commence on private property adjacent to the state owned Wildlife Area.  At this location, the 
current stream consisted of a drainage ditch that crossed the middle of an agricultural field.  A 
new stream channel was proposed to be constructed at the base of a hill, along the south side of 
the property.  A levee was proposed to be constructed between the agricultural lands and the new 
stream to allow restoration of hydrology without flooding the adjacent agricultural lands.  The 
levee was planned to be constructed at a distance away from the stream to allow the construction 
of a meandering stream channel and associated riparian habitat.  The approximate length of this 
reach of new stream was 1,360 feet. 
 
At the end of the first reach, the newly constructed stream channel will enter the Cherry Valley 
Wildlife Area.  The new channel was to be constructed in a meandering fashion through a field 
that is currently reed canary grass.  The material excavated from the new channel was to be 
deposited alongside the new channel at a depth of approximately 1.5 feet and width of 
approximately 10 feet.  This fill was at approximately the same elevation as the maximum 
proposed normal water surface elevation in the wetland.  Native trees were proposed to be 
planted in this deposited fill, providing riparian habitat and stream shading for the restored 
stream.  Planting the trees on top of shallow fill will give them a drier footing to become 
established and thrive.  The fill will replicate the natural berms that are associated with many 
floodplain streams.  A short gap of approximately 10 feet was to be left periodically in the 
streamside fill in order to maintain maximum connectivity with the floodplain and allow fish 
movement between the stream habitat and adjacent wetland habitat.  This reach of restored 
stream was approximately 3,233 feet in length.  At the end of this stream the water control 
structure/fish ladder was planned to be installed.   
 
The third reach of restored stream begins at the fish ladder structure and ends approximately 
2,670 feet to the northeast, terminating into a small stream channel being restored by Washington 
Trout.  This channel was also designed to be constructed in a meandering fashion.  Fill excavated 
from this reach of stream will be used to help construct the wetland berm.  Trees were expected 
to be planted along both sides of the new stream channel through the entire reach.  Large pieces 
of woody debris were to be added to all three reaches of restored stream channel to increase 
habitat complexity and provide additional benefits to fish.    
 
Wetland restoration was proposed to be achieved by the following activities: installation of a fish 
ladder/water control structure, ditch filling and plugging, de-leveling previously excavated areas 
within the wetland area, and construction of an earthen berm.  The fish ladder/water control 
structure will be a concrete pool and weir structure, shown in attachment 1.  A similar structure 
was to be designed and constructed on the restored channel of Rasmusson Creek.  Drainage 
ditches on the site were to be filled with soil taken from on site locations.  Plugging the ditches 
will move hydrological processes on the site to a more natural state.  Several existing excavated 
ponds exist on the Wildlife Area.  Swales were designed to be constructed within the proposed 
wetland area to provide habitat complexity and diversity and will also connect existing excavated 
ponds with the restored stream channel to maximize fish passage and movement opportunities.  
The swales were designed to average 10 feet wide at the bottom of the swale, have side slopes of 
approximately 4:1, and have average depths of approximately 2 to 3 feet.  Some of the excavated 
ponds were excessively deep, and presented a fish stranding concern.  These deeper areas will be 
partially filled to ensure that the pond depths are approximately the same as the wetland swale 
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depths.  Thus, as the wetland habitat water levels drop during the spring and early summer, and 
water temperatures increase, fish using these habitats will have egress opportunities back into the 
restored Rasmusson Creek channel.   
 
The constructed berm and fish ladder structure are necessary to restore seasonal wetland habitat 
on the site.  Hydrology in the basin has been significantly altered, particularly on this site.  The 
levee that exists along Cherry Creek and the associated pumping and ditch system operated by 
the local diking district prevents restoration of wetlands and hydrology on the site.  Historically, 
habitat types in the basin consisted of dynamic seasonal emergent marsh maintained by beaver, 
scrub-shrub and forested wetlands, and extensive riparian gallery forests.  The extensive drainage 
systems that have been constructed, basin-wide changes to hydrology, and the proliferation of 
reed canary-grass have drastically altered existing wetland habitats.  The berm and fish 
ladder/water control structure will allow the Washington Department of Fish and Wildlife to 
mimic the natural hydrology and plant communities that existed here.  The fish ladder was 
proposed to be in operation from approximately October 1 through June.  The boards placed in 
the fish ladder will allow water levels within the wetland to rise during the late fall until the 
wetland is at full pool depths.  During the spring months, the boards will be gradually removed, 
allowing the wetland water levels to recede until the majority of the seasonal wetland is dry.  
Native woody species will be planted on site, and natural re-generation of some species is 
expected, especially in the areas disturbed during construction activities.  The constructed berm 
itself will be approximately 20 to 30 feet wide on the top, and have side slopes of approximately 
10:1.  The side slopes of the berm will be re-planted with native woody species.  The berm will 
be designed to allow overtopping during flooding events, sediment transport, fish passage and 
other natural processes to occur. 
 
RESULTS 
 
DU and partners have worked to design the project to meet the goals of nearly all stakeholders.  
First DU completed a base station topographic survey throughout the entire site to establish 
baseline data needed for biological planning and engineering design.  This was completed in 
2006.  Then a conceptual design (10%) was completed by DU biologists and engineers which is 
described in the methods section.   DU introduced the design to various stakeholders and 
constituents of the project including; Washington Department of Fish and Wildlife, Wild Fish 
Conservancy, and Cherry Creek Diking District.   
 
Many challenges and disagreements regarding the design, scope, and implementation resulted in 
DU staff going through 4 iterations of redesigns, holding or attending many stakeholder 
meetings, and performing hydraulic modeling of the lower Cherry Creek basin all in an attempt 
to implement slightly tweaked versions of the original proposed project.  DU remained engaged 
in this process because of the extreme biological values that could be attained given the 
implementation of this restoration design and there appeared to be a high probability of a 
resolution among those involved until approximately 2010.   
 
Despite strong support from King County, the Snoqualmie Forum, Snohomish County Lead 
Entity, Wild Fish Conservancy, and Cascade Land Conservancy, ultimately cooperation and 
support from the diking district could not be attained and implementation of the project currently 
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is idle.  Washington Department of Fish and Wildlife and Wild Fish Conservancy remain mildly 
engaged with the diking district and it appears that the struggle may end up in litigation.  No on 
the ground restoration activities were implemented with Pacific Salmon Commission funds; 
instead funds were used to recover staff time that was expended at stakeholder meetings, 
professional presentations, topographic survey, biological planning and engineered designs, and 
hydrologic modeling.  Eventually WDFW successfully removed approximately ten fish-barrier 
culverts on the site and the WFC replaced the pump station to a more fish friendly design.  
 
DISCUSSION 
 
The modified design and the expanded partnership discussed with Pacific Salmon Commission 
members during a field tour in October 2008 improved the efficiency of delivering projects in 
the Cherry Creek floodplain by combining the efforts of Ducks Unlimited, the Wild Fish 
Conservancy, and WDFW’s Lands and Habitat divisions.  The design accounted for all springs 
and streams directly entering the site, provided water controls necessary to control invasive 
plants, and, after a strong local outreach effort, included flood-impact assurances to neighboring 
landowners which had met their tentative approval.  The PSC approved this effort in 2008-09, 
but the WFC felt they could not support project elements essential to Ducks Unlimited. 
 
While DU is no longer actively involved in the project, the WFC is actively pursuing 
construction goals on the restoration of Waterwheel Creek, which is understood to include the re-
meandering of approximately half the drainage ditches on the site.  They were provided with 
Ducks Unlimited land surveys and the numerical modeling commissioned by DU.  These 
materials were also provided to WDFW for use in their capital improvements and maintenance 
program, which has included the removal of approximately ten fish-barrier culverts on the site.  
The current status of overall restoration and habitat management efforts on the Cherry Creek 
Unit is unknown to DU at this time. 
 
A stronger partnership, developed at the very beginning of the project and involving DU, 
WDFW, WFC, and the Cherry Creek Diking District, would have supported early concurrence 
on various design issues, improved data sharing, concurrence on restoration goals, and better 
cooperation on project development.  Clear delineation of ownership patterns in the floodplain 
would have been a key element of these early discussions. Discrete efforts towards partnership 
development may also have assisted WDFW’s Lands and Habitat divisions towards finalizing 
Agency goals for the site.  The principal barriers to successful delivery of the originally-
conceived project included regulatory limitations, partnership development, and design ecology.  
Regulatory hurdles are best summarized as “flood storage displacement issues,” and can often be 
resolved in an otherwise successful design, though it may be through the costly removal of soil 
from the floodplain, or may limit the ability to impound water to form wetlands and develop 
wetland plant communities.  
 
Finally, the original concept included a pool-weir chute fish ladder and the impounding of 
approximately 175 acre-feet of water in the Cherry Creek area of the Snoqualmie River 
floodplain.  While this demonstrably replicates historical habitat functions on Northwest Rivers, 
it requires engineered restoration solutions often opposed by partners.  Their concerns both 
resolvable questions about costs, maintenance, and structural stability, but also include questions 
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about structure functions under worst-case scenarios where whole governments no longer 
function.  Significant effort was invested in discussing these issues, working to develop other 
means of achieving habitat goals and trying to develop compromises. In the end, however, 
compromise was not, in this case, reached.  
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APPENDIX I  
 

Project Budget Form  
              
              
Name of 
Project:       

Cherry Valley 
Restoration Project     

              

ELIGIBLE COSTS 
 PCS Budget 

Amount   PCS Actual Spent  
 Date 
Invoiced  

Variance from 
Budget 

              
Labor:  Wages and Salaries 
DU staff $3,143.49  2005 

DU staff $21,249.33  2006 
DU staff $25,768.27  2008 
DU staff $26,898.00  2010 
              
Sub-total   $26,640.00  $77,059.09    $50,419.09  

Subcontractors & Consultants       
R2 Resource Consultants 0 $10,869.52  2007 $10,869.52  
 hydraulic modeling 

Site / Project Costs         
$144,430.00  0 ($144,430.00) 

Overhead / Indirect Costs (not to exceed 20% of PSC Amount)   
Ducks Unlimited Inc.'s Federally Approved Indirect Rate of 12.12%     

$380.99  2005 
$3,090.01  2006 
$1,522.82  2007 
$2,806.15  2008 

              
Sub-total   $26,113.00  $7,799.97    ($18,313.03) 

Project Total   $197,183.00  $95,728.58      
Amount Dispersed     $98,600.00      
Amount Returned   $2,871.42      

 

 

 

 


