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I. Executive Summary  
The Snoqualmie at Fall City Reach Restoration Assessment was completed by King Countyôs Department of Natural Resources 

Department Water and Land Resources Division to develop a prioritized habitat restoration plan for six miles of the Snoqualmie 

River. The extent of this comprehensive assessment of habitat restoration opportunities included over 1500 acres of floodplain area 

along the Snoqualmie River downstream of its confluence with the Raging River in Fall City, WA (Figure 1).  The project reach that 

encompasses this extent is referred to as the Snoqualmie at Fall City (SAFC) reach.  The assessment is intended to be used to inform 

and prioritize habitat restoration in this reach over the next several decades.  The large area and long timeframe (20+years) over which 

implementation of restoration projects in this reach will be considered required a clear process for identifying and evaluating project 

sites and alternatives (Figure 2).   

 

Analyses of existing and historic conditions in the project reach were used to identify and evaluate restoration sites. Primary, 

secondary, and tertiary restoration actions were developed for each site and an evaluation matrix was used to compare and rank the 

benefits of the various actions at each site and between sites.  Course predictions of geomorphic response to primary restoration 

actions (such as the removal of levees) were made in order to anticipate future flood and/or channel migration hazards that could result 

in risks to private and public property and infrastructure and to evaluate potential benefits of each primary action. .   

 

The initial predictions of geomorphic response were used to develop a range of site-specific actions that would maximize ecological 

benefits and reduce undesirable risks.  Different combinations of actions were developed into a range of alternatives for each site with 

varying levels of benefits, risk, costs and associated feasibility.  Information regarding landowner willingness was also considered so 

that all alternatives were realistic based on initial feedback from the first round of landowner outreach, which was completed 

concurrently with data collection and compilation. 

 

Graphical representations of short-term (5-10 years) geomorphic response were developed and used to estimate the potential process, 

habitat, and flood benefits that would may result from each alternative.  These estimates were the basis for a weighted evaluation and 

ranking the overall benefit of each project alternative.  The long-term response potential at each site (the range of conditions that were 

considered likely after several very large flood events) was used to evaluate what risks remained for each alternative that would need 

to be further considered during the design process.  These risks were considered along with other feasibility elements (e.g. landowner 

willingness, ordinance compliance, permitability) in the weighting and ranking of overall feasibility of each project alternative. 

 

Based on the comparative evaluation of benefits, risk, costs and associated feasibility a preferred alternative or preferred alternatives 

were selected for each site. A single preferred alternative was not chosen for most sites due to uncertainty associated with the 

preliminary nature of the information available for this assessment.  At these sites recommendations regarding the top one or two 

preferred alternatives were made.  The preferred alternative or alternatives at each site within the SAFC were then evaluated  

collectively, and the cumulative effects of combined project actions were considered at the reach scale.  Based on this evaluation, a 

selection of preferred alternatives, and a recommended sequence for implementation were identified at key potential project sites.  

This reach-scale collection of preferred project alternatives is referred to as ñThe Corridor Projectò.  

 

Implementation of the Corridor Project would allow relatively unconstrained processes to act on more than 250 acres of the 

Snoqualmie River mainstem and floodplain area in this reach (Figure 57).  The active channel migration zone would be allowed to 

expand from the current, 300 to 500 foot wide, extremely constrained corridor to a minimum width of 1000 feet and a maximum width 

of up to 2000 feet.  This represents tremendous improvement in fluvial processes and drivers of processes that will translate directly 

into significant gains in quantity and quality of rearing and spawning habitat for salmonids. 

 

If the proposed Corridor actions are implemented on the proposed schedule, approximately 80 acres of aquatic mainstem and off-

channel habitat would be enhanced over the next two decades based on predictions made by the technical team during the feasibility 

analysis (Figure 58).  These are the areas where we are likely to see enhanced aquatic habitat within a ten year timeframe after 

implementation of proposed Corridor actions.  Nearly 70 percent of the high priority restoration area is currently either owned by King 

County, has a conservation easement in place or is within the Ordinary High Water Mark of the Snoqualmie River and thus owned by 

the State.    

 

The proposed Corridor Project is an exciting restoration opportunity that will result in long-lasting improvements to fluvial processes 

and salmon habitat over a two mile reach of the Snoqualmie River.  While these large-scale projects will be very challenging to 

implement due to the many social, political, financial and regulatory hurdles, the Snoqualmie at Fall City team believes resources 

should be focused on this contiguous reach where the investment will contribute the most towards salmon recovery.  If undertaken 

within the Corridor Reach, each early action item (acquisition, riparian planting) will contribute to the overall long-term function of a 

restoration reach that is of appropriate scale and is within an identified core area for salmon rearing and spawning.  
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II.  Introduction  
The Snoqualmie at Fall City Reach Restoration Assessment was completed by King Countyôs Department of Natural Resources 

Department Water and Land Resources Division to develop a prioritized habitat restoration plan for six miles of the Snoqualmie 

River. The extent of this comprehensive assessment of habitat restoration opportunities included over 1500 acres of floodplain area 

along the Snoqualmie River downstream of its confluence with the Raging River in Fall City, WA (Figure 1).  The project reach that 

encompasses this extent is referred to as the Snoqualmie at Fall City (SAFC) reach.  The assessment is intended to be used to inform 

and prioritize habitat restoration in this reach over the next several decades. 

 

This assessment incorporates a systematic approach developed to address complex reach-scale habitat, geomorphic, risk, and 

implementation variables that may be useful for future planning in this and other reaches throughout King County and Washington 

State.  The reach-scale collection of preferred project alternatives, referred to as the ñCorridor Projectò and discussed in the final 

section of this report, is an unique reach-scale restoration opportunity that would result in a very substantial contribution towards 

recovery of key processes and habitat in this core salmon spawning and rearing area (Snohomish Basin Salmon Recovery Forum, 

2005). 

 

 
Figure 1: Vicinity Map with  2009 aerial photo showing study area.  Red dots indicate river miles.  

A. Study Goals and Objectives  
Study Goals 

The goal is to identify, quantify, and prioritize high-value habitat restoration projects on the Snoqualmie River between the Raging 

River and Patterson Creek confluences.  

 

Study Objectives 

Á Describe the historic and current conditions of channel and floodplain habitat in the Fall City Reach of the Snoqualmie River; 

Á Describe flood protection facilities and other physical constraints, the protections they provide, and their impacts on river 

migration, channel connectivity and salmonid habitat (edge habitat, off channel, floodplain rearing etc); 

Á Identify floodplain management objectives  and ongoing capital projects and programmatic efforts in the project reach; 

Á Identify and describe project opportunities, including several alternatives for each site ranging from minor enhancements 

(replanting banks, increasing culvert size) to major actions (removing or setting back levees, etc); 

Á Evaluate the feasibility of identified restoration actions; 

Á Identify potential benefits to agriculture for proposed project alternatives; 

Á Identify parcels that may need to be acquired to implement restoration activities; 

Á Develop ecological and fluvial geomorphic process criteria with which to evaluate project alternatives;  

River Mile 

Markers 
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Á Evaluate and prioritize project alternatives based on developed criteria;  

Á Select preferred alternatives at each project site and develop a proposed implementation sequence for projects. 

 

B. Restoration Approach  
An overall restoration approach to identify, evaluate, and rank the conceptual projects and alternatives presented in this report was 

developed as a part of this assessment and  includes the following general concepts: 

 

 Absent human constraints, fluvial systems are dynamic features of the landscape.  Meandering rivers consume and create 

floodplain surfaces through recurrent channel migration.  This dynamic character is responsible for the topographic, 

vegetative, and hydraulic complexity that is characteristic of natural meandering river systems, and is largely responsible for 

their ecological richness.  Ecological restoration within this reach should acknowledge and encourage this natural dynamic 

character. 

 

 Natural river channels and their associated floodplains are formed and maintained through a complex and dynamic 

interaction between numerous driving factors including (but not limited to) hydrology, sediment supply and transport, wood 

recruitment and vegetative cover.  Ecological restoration should focus on restoring the processes that create and naturally 

maintain habitat.   

 

 The driving forces described above have changed as a result of human alterations to the Snoqualmie River.  Flows, sediment 

supply, wood recruitment and vegetative cover are all significantly different today compared to pre-development conditions.  

The project design should accommodate current and anticipated conditions, not attempt to reconstruct a past condition that 

may no longer be in equilibrium with current and potential future channel processes. 

C. Feasibility Process Overview  
The large area (~1500 acres) and long timeframe (20+ years) over which implementation of restoration projects in this reach will be 

considered required the project team to establish a clear process for identifying and evaluating project sites.  This process is shown and 

summarized in this section (Figure 2).   

 

Analyses of existing and historic conditions in the project reach were used to identify and evaluate restoration sites. Primary, 

secondary, and tertiary restoration actions were developed for each site and an evaluation matrix was used to compare and rank the 

benefits of the various actions at each site and between sites.  Course predictions of geomorphic response to primary restoration 

actions (such as the removal of levees) were made in order to anticipate future flood and/or channel migration hazards that could result 

in risks to private and public property and infrastructure and to evaluate potential benefits of each primary action. .   

 

The initial predictions of geomorphic response were used to develop a range of site-specific actions that would maximize ecological 

benefits and reduce undesirable risks.  Different combinations of actions were developed into a range of alternatives for each site with 

varying levels of benefits, risk, costs and associated feasibility.  Information regarding landowner willingness was also considered so 

that all alternatives were realistic based on initial feedback from the first round of landowner outreach, which was completed 

concurrently with data collection and compilation. 

 

Graphical representations of short-term (5-10 years) geomorphic response were developed and used to estimate the potential process, 

habitat, and flood benefits that would may result from each alternative.  These estimates were the basis for a weighted evaluation and 

ranking the overall benefit of each project alternative.  The long-term response potential at each site (the range of conditions that were 

considered likely after several very large flood events) was used to evaluate what risks remained for each alternative that would need 

to be further considered during the design process.  These risks were considered along with other feasibility elements (e.g. landowner 

willingness, ordinance compliance, permitability) in the weighting and ranking of overall feasibility of each project alternative.  A 

cost/benefit analysis was also completed to show the relative cost/benefit ratio of each alternative considered.   

 

Based on the comparative evaluation of benefits, risk, costs and associated feasibility a preferred alternative or preferred alternatives 

were selected for each site. A single preferred alternative was not chosen for most sites due to uncertainty associated with the 

preliminary nature of the information available for this assessment.  At these sites recommendations regarding the top one or two 

preferred alternatives were made.  The preferred alternative or alternatives at each site within the SAFC were then evaluated 

collectively, and the cumulative effects of combined project actions were considered at the reach scale.  Based on this evaluation, a 

selection of preferred alternatives, and a recommended sequence for implementation were identified at key potential project sites.  

This reach-scale collection of preferred project alternatives is referred to as ñThe Corridor Projectò.  This sequence included a 

recommendation for the first project to move forward to 30% design in 2011.   

. 
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Figure 2: Flow chart showing the feasibility process followed during this assessment.  

Due to timing, this 2nd round of 

outreach is unlikely to be 

completed by the end of the 

SRFB contract and thus will not 

be included in this report  
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III.  Stage 1 ɀ Investigation  

A. Data Collection  and Compilation  
Extensive information was available for this study reach.  Critical information gaps were identified, and necessary 

data was collected to further inform the characterization of reach conditions, development of project alternatives and 

subsequent evaluation and ranking process.  This section describes the data collected and analyzed throughout the 

reach, and focuses on nine areas where the potential for habitat improvement was initially deemed the greatest 

(Figure 3). 

 
 
Figure 3: Aerial  photo (2009) showing the primary areas of assessment within the reach.  While all areas were assessed, 

the areas outlined with red rectangles are the focus of many analyses because this is where ñPrimaryò restoration actions 

could be implemented (see Section III,E).  

1. Ground Surface Model  and Imagery  
Floodplain topography, which was used to develop an understanding of the relationships between the elevation of 

various landforms and infrastructure relative to the river at various stages, was provided by two existing sources.  

The ground surface models from the 2004 flood study (nhc 2004) and the 2009 Snoqualmie at Carnation Monitoring 

Project (King County) were combined to provide a seamless digital elevation model (DEM) of the entire project 

reach (Figure 4). The 2009 LiDAR (Light Detection and Ranging ) dataset provided high resolution topography 

along the river corridor throughout much of this reach, while the flood study topography from 2004 was used to fill  

in the areas not covered by the 2009 data.  This ground-surface model, combined with water surface elevation 

(WSE) data throughout the site was used to inform evaluations of both the risk and benefits of various project 

alternatives.     
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Figure 4: Digital Elevation Model (DEM) of the project reach generated from 2009 Lidar and 2004 flood study data. 

Aerial imagery and historic maps of the area were used to document how the river and floodplain has changed over 

time in response to various manipulations.  The USGS mapping along the river corridor provided the earliest record 

of conditions in this reach in the late 1800ôs (Figure 5).  Aerial photos from 1961, 1973, 1989, 2000, 2004, 2007, 

2009 and 2010 were also used extensively during the existing and historic conditions analysis (ref).  Comparison of 

current conditions to historical conditions documented by the 1936 aerial imagery and USGS maps illustrated the 

similarities and difference between historical and existing conditions  (Figures 5, 6, 7).   

 
Figure 5: Historic USGS Quadrangle Mapping (late 1800ôs) 
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Figure 6: 1936 photo of the project reach. 

 

Figure 7: 2009 aerial image showing the extent of levees and revetments in the reach.  Facilities of primary consideration 

for modification are shown with yellow text.   
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2. Oxbow Assessment 
An independent assessment of existing oxbow features within the right bank floodplain was initiated (Figure 3; 

Rutherford and Carlson Oxbows).  Although the complex network of old channels in this area is likely to remain 

somewhat static and isolated from mainstem river processes because Neal Road SE and State Route 203 bisect them 

at many locations, improvements in connectivity and aquatic and riparian habitat conditions are being considered.  

Given the importance of off-channel rearing habitat to juvenile salmonids and the paucity of information regarding 

the functions provided by the large, relatively isolated oxbows in this reach, we initiated an investigation of these 

featuresô fish use, water quality and connectivity with the mainstem.   

 

The function of these large, off-channel habitats for various species of salmonids in the Snoqualmie is not well 

understood.   They may be important for rearing for some species, but it is likely that some areas have poor water 

quality, high density of invasive fish and low connectivity to the mainstem river ï all of which may affect the value 

of the habitat to rearing salmonids.  The objective of this independent investigation was to determine whether 

enhancements in these areas are justified and if so, where these enhancements would be most effective.  Results of 

this assessment will be discussed in Section G1.  

3. Reach Hydrology , Flooding and  Hydraulics   

a. Hydrology and Flooding  
Hydrologic conditions and existing flooding patterns in the SAFC reach were summarized and refined for use in   

evaluating risks and benefits of various project alternatives.  The SAFC reach is subject to very frequent overbank 

flooding, with overbank flow in many areas without levees initiating at approximately a two-year recurrence interval 

flood event of approximately 26,000 cubic feet per second (cfs).  A two-year recurrence interval flood event is one 

that has a 50% probability of occurring in any given year.  The two highest floods of record occurred in 2006 and 

2009 and resulted in discharges through this reach of 60,000 cfs and 65,000 cfs respectively (Figure 8).  In seven of 

the past ten years there have been flood events greater than 25,000 cfs resulting in substantial overbank flooding 

(Figure 9).   The approximate discharge of floods with 2-, 10-, 50- and 100-year recurrence intervals are shown in 

Figure 9.  During the timeframe of this study, in the winter of 2010/2011, there were three flood events where 

discharges in this reach exceeded 35,000 cfs.  Oblique aerial imagery of the entire project reach was collected during 

the first of these three flood events at approximately 26,000 cfs to help understand the patterns of overbank flow that 

affect landowners and habitat forming processes in this reach (Appendix A). 

 

 
Figure 8: Peak discharge in this reach 1959 to present. 

0

10,000

20,000

30,000

40,000

50,000

60,000

70,000

80,000

90,000

1951 1961 1971 1981 1991 2001 2011

Peak Discharge (Falls + Raging gages) 

Peak discharge 

Water Year

D
is

ch
a

rg
e(c

fs
)



9 
 

 
 
Figure 9: Peak discharge in this reach over the last 12 years with approximate discharge of floods of various recurrence 

intervals shown. 

b. Reach and Site Hydraulics 
Flooding in this reach is common and expected and a very sensitive topic with landowners when discussing potential 

modifications to flood control facilities.  Demonstrating a comprehensive understanding of existing reach and 

project scale hydraulics to landowners is a critical first step towards developing proposals to modify existing flood 

facilities.  In particular, explaining to landowners why the 2009 flood event had consequences never seen before is 

very important.  Understanding where and when the river connects to various off-channel habitat features is also 

very important in determining where the highest potential exists for habitat improvements.  This project took several 

substantial steps towards developing our understanding of existing hydraulic conditions: 

 

1. Interviews with all local landowners were conducted to have them explain flow patterns that they have 

observed over the years and identify their areas of concern with respect to flooding and erosion; 

 

2. A series of continuous water level loggers and monitoring stations were established throughout the river 

and floodplain and data/observations were recorded throughout the winter of 2010/2011, including three 

substantial (approximately 5-year recurrence interval) flood events.  The data from the gages and 

observations were used to generate numerous stage/discharge rating curves that allowed us to analyze 

connectivity of various floodplain areas with the mainstem of the river at different stages (Figure 10).  

These data will also be used to calibrate future hydraulic models; 

 

3. Aerial oblique photographs were taken at a discharge of approximately 26,000 cfs on December 9
th
, 2010 

allowing us to understand what landowners in the area experience on a regular basis during moderate flood 

events (Appendix A);  

 

4. The existing one-dimensional (1-D) flood insurance rate model (FIRM) was evaluated to determine if it 

would provide adequate information to allow for design and implementation of large-scale restoration 

projects in this reach.  This evaluation resulted in a determination that the existing model was not adequate 

for this purpose. Subsequently, recommendations for future modeling to support future capital projects in 

the SAFC were developed (nhc 2011). King County currently plans to develop a two-dimensional (2-D) 

flow model with sufficient detail and resolution to support design processes and hazard assessments for 

project alternatives recommended by this assessment. This modeling effort will be conducted as an 

independent effort to the restoration assessment presented in this report.  
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Figure 10: Stage/Discharge relationships established at six locations within the project reach.  Data points were generated 

with actual data (from on-site gages in 2010/11) up to 35,000 CFS and generated from the 2004 flood model for  larger 

discharges.    

  

The 2-D hydraulic model currently under development by King County will simulate the complicated flow patterns 

under existing conditions in the SAFC reach where flood waters regularly interact with infrastructure and private 

property across the mile wide floodplain.  Hydraulic model outputs will be provided to SAFC landowners as part of 

the model validation process to confirm that model representations of flow dynamics are consistent with the patterns 

observed by local residents during flood events. The 2-D hydraulic model will also serve as a tool to evaluate how 

modifications to various flood facilities in the reach might affect the landscape, including possible effects on the 

river and floodplain (habitat elements) and effects on private property and infrastructure (risk elements).  

Development of this model will be initiated in the second half of 2011.  A target date of the 1
st
 quarter of 2012 is set 

for completing a calibrated existing conditions model and select project alternative scenarios.  

 

The 2-D flow model will provide the necessary information for final design and implementation of any proposed 

project in the SAFC reach; information from the existing 1-D FIRM model, along with additional information 

collected as described above, provided sufficient data for describing water surface elevations, flow patterns, and 

local and reach scale hydraulics for the characterization of existing conditions and evaluation of project site 

alternatives presented in this assessment. 

 

4. Flood Protection Facilities  
The projects considered in this feasibility assessment involve removing existing facilities (levees and revetments) 

that confine the active channel of the Snoqualmie River within the SAFC reach and replacing the functions provided 

by these facilities (flood protection, limit to channel migration) with facilities constructed at locations further back in 

the landscape.  The primary facilities considered for modification are known as the Barfuse, Aldair and Carlson 

Upper Levees, and the Hafner Revetment (Figure 11).  Summaries of the condition, operation and maintenance 

history, and function for each facility are presented below. 
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Figure 11: 2009 aerial image showing the primary flood control facilities and roads in the focus reach.  Portions of flood 

facilities circled in red are the primary areas being considered for modification in this assessment.   

 

Barfuse Levee 

The Barfuse Levee is located on the left bank of the Snoqualmie River within the upstream portion of the SAFC 

reach (Figure 11).  The Barfuse Levee is approximately 1900 feet in length.  There are no definitive records for the 

date of construction; however, records indicate that significant improvements were made to 1125 feet of the existing 

facility in 1962, so it is presumed to predate 1962.  Additional repairs were made in 1976, 1981, 1987 and 1992.  

Available details from facility repairs are presented (Table 1).  Current damages to the Barfuse Levee include minor 

toe erosion and scour, and discontinuous face erosion.  These low and moderate severity damages extend for 

approximately 250 linear feet of the facility.  The Barfuse Levee is effectively a training levee that limits lateral 

migration of the river to the west, limiti ng the rate of erosion towards private properties at the upstream end of the 

facility.  The facility does provide some flood containment, however the downstream end is backwatered during 

moderate to large flood events and a culvert at the upstream end allows flow to enter the side-channel at relatively 

modest flood events.  The area that receives this limited flood protection is undeveloped riparian forest owned by 

King County.   

 

Hafner Revetment  

The Hafner Revetment is approximately 2175 feet in length and is located on the right bank of the river opposite the 

downstream end of the Barfuse Levee. Similar to other facilities there is no definitive date of construction. The top 

elevation of the facility was constructed to the elevation of the adjacent floodplain; the facility provides no 

protection from inundation or overbank flows.  The facility functions to limit channel migration towards a portion of 

Neal Road SE and the private property associated with Fall City Farms. The guard rail and section of Neal Road SE 

immediately downstream of the lower portion of this facility have been damaged repeatedly during large flood 

events. Records indicate repair efforts were completed on the facility in 1975, 1982, 1991, and 1997 (Table 1).  

Existing damages to the Hafner Revetment include low-severity toe erosion and minor slumping along 

approximately 25 linear feet of the structure.   

 

WEST RIVER RD  

ROADRiver 
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Aldair  Levee 

The Aldair Levee is located along the left bank of the Snoqualmie River downstream of the Barfuse Levee (Figure 

11).  The facility is approximately 4600 feet in length, and similar to the other facilities evaluated in this assessment, 

there are no definitive records for the date of construction. Historical aerial photographs, however, indicate that 

initial construction likely occurred at the same time as the Carlson Upper Revetment, in 1936 or the years 

immediately before. Facility repair records indicate repair efforts were completed in 1961, 1972, 1976, and 2008 

(Table 1). Current damages at the Aldair Levee include voids within the levee prism that result in piping and high 

pressure seepage during the rising limb of flood events.  Seepage flows of this nature can lead to sudden levee 

failure.  Local residents that could potentially be impacted by flood hazards resulting from such a failure were 

notified by letter in December 2003.  Additional damages include low-severity toe erosion and minor slumping 

along approximately 50 linear feet of the structure.  King Countyôs River and Floodplain Management Section is 

currently evaluating the hazards presented by the existing damages and will use the hazard assessment as a basis for 

any mitigation actions. The downstream portion of the Aldair Levee functions to contain flows up to approximately 

the 5-year recurrence interval flow, while the upstream portion of the facility contains flows during larger magnitude 

events. 

 

Carlson Upper Levee 

The Carlson Upper Levee is approximately 1500 feet in length and is located along the right bank of the Snoqualmie 

River across from the downstream half of the Aldair Levee.  No historical records exist for this facility.  Historical 

aerial photographs indicate that the initial construction of the Carlson Upper Revetment likely occurred in 1936 or 

shortly before.  Field observations of larger and distinct rock at the upstream end of the facility indicate at least one 

repair, but no record of this maintenance work exists.  Current damages to the Carlson Upper Levee include 

extensive sections with missing face rock, and multiple locations with toe erosion and scour. Approximately 420 

feet of the facility exhibit damages of low to moderate severity. Although the  Carlson Upper Levee was constructed 

to a sufficient elevation to contain up to a 10-year flood event along much of its length, it is not contiguous with 

upstream and downstream facilities, so it is not effective at protecting the area behind it from inundation during 

flood events.  The functional intent of the facility at the time of construction is unknown but may have been intended 

to simply be a revetment, as the levee prism appears to be constructed from dredge spoils (river sediment), with no 

apparent attempt to set a consistent containment elevation or provide sufficient width to ensure structural stability 

should any impoundment occur.  The Carlson Upper Levee limits channel migration into the undeveloped King 

County Natural Land area behind it, as well as Neal Road SE and a number of private properties beyond that. 

 

  
Table 1: Summary of existing river facility repair records. 

Facility Year Repaired Repair Cost
1
 

Repair Extent 
(Linear Feet) 

Barfuse Levee 1962 $64,200 1125 

  1987 $27,600 --
2
  

  1992 $1,160 --
2
   

Aldair Levee 1961 $20,600 370 

  1972 $97,000 400 

  2008 $75,800 1200 

Hafner Revetment 1975 $7,000 40 

  1991 $52,800 --
2
   

  1997 $46,100 50 

Notes: 
1
 ï Costs presented in 2010 dollars.   

2
 ï Repair extent not available. 
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5. Infrastructure Assessment   
Neal Road SE  is a local arterial along the right bank of the Snoqualmie River, which begins at an intersection with 

State Route (SR) 203 at the south end, and runs north (in the downstream direction) approximately 3 miles between 

the Snoqualmie River and SR 203 to a dead end  (Figure 11).  The dead end previously reconnected to SR 203 at the 

north end of the Carlson property, but due to a shoulder failure, the last 200 feet has been closed since at least 2005. 

There are no plans by King County to reopen this closed section.     

 

Neal Road SE is the primary access for several private properties, some of which have secondary access to SR 203 

via private drives for equipment or for alternate access when Neal Road SE is flooded.  At least one of the secondary 

access points has been blocked by new guardrail as a result of a WSDOT SR 203 corridor safety project completed 

in 2010, with project limits extending past the south and north boundaries of the reach defined in this feasibility 

project.   

 

Near the Hafner Revetment, Neal Road SE follows a curved alignment at varying distances from the Hafner 

revetment, and running along the right bank in a tight curve for approximately 100 feet.  Removal of the Hafner 

Revetment or the Carlson Upper Levee allows lateral migration of the Snoqualmie, which in turn would expose Neal 

Road SE to erosion.   

 

Few properties are accessed by Neal Road SE, and because of this condition, permanent closure of the road could be 

considered if the properties accessed by Neal Road SE were provided replacement or alternative access to SR 

203.The recent WSDOT corridor safety improvement project, however, illustrates limitation of closure as an option.  

Because the safety improvement project included installation of guardrail for runoff collision prevention and turn 

pockets for driveway and side-street turning refuge, adding access points to SR 203 would require a highway 

corridor evaluation and construction of turning pockets, which would be allowed only where access point spacing 

and sight distance permitted, and subject to approval by WSDOT.   

 

Neal Road SE is frequently impacted by flood flows under the existing conditions, and the mainstem channel was 

historically aligned with the edge of Neal Road SE in places.  The objective for protection of Neal Road SE would 

be to mitigate areas that would experience increased flow or inundation impacts by installing energy diffusion 

features such as ELJs, installing rock revetment to limit river migration beyond the road edge, or a combination of 

both.     

 

State Routes 202 and 203 are WSDOT-owned and maintained highways with alignments within the SAFC Reach 

(Figure 11). The roadways intersect in Fall City, just west of the confluence of the Raging and Snoqualmie Rivers.  

SR 202 crosses the south end of the Snoqualmie at Fall City Reach then runs generally northwest, diverging from 

the Snoqualmie River. SR 203 begins in Fall City, running north and south on the east side of the Snoqualmie River.   

 

For the purpose of this feasibility, closure or relocation of both state highways (SR 202 and SR 203) in the vicinity 

was not considered, and in project alternatives where there was potential impact to the highways, protective 

measures were included.  From that perspective, it was assumed that where there was a possibility of river migration 

or increased flooding impact, setback installations associated with the removal of current flood protection facilities 

would provide adequate protection from channel migration and maintain the existing level of protection from flood 

inundation and bank erosion or lateral channel migration.   

 

SR 202 is out of the floodplain and is protected from lateral migration by the Barfuse Levee and other upstream 

facilities.  SR 203 does overtop in large events, and is protected from lateral migration by both the Hafner 

Revetment and Carlson Upper Levee.  Alternatives that consider the removal of all or part of the Hafner and Carlson 

Upper facilities, or a combination thereof, include road protection features for Neal Road SE, which in turn would 

prevent migration to SR 203, as it is located further landward. Alternatively, further analysis may be done to better 

determine the feasibility of closing portions of Neal Road SE and what lateral migration protection is needed for SR 

203.   

 
West River Road is a local arterial that runs in north-south and east-west segments along the left bank of the 

Snoqualmie with an intermediate curve named SE 31
st
 Street along the Aldair oxbow (Figure 11).  For ease in 

reading this narrative, this combination of road segments is generally referred to as West River Road.   
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Flooding and channel migration protection is provided to West River Road by the Aldair Levee.  Under existing 

conditions, an overflow path upstream of the Aldair oxbow directs flood flows across West River Road at 5-year 

recurrence interval events and above.  At 50-year recurrence interval floods, most of the length of West River Road 

located within the project area is inundated. 

 

6. Cultural Resources Assessment  
Presence of cultural resources (known or unknown) within or near a proposed project has the potential to affect cost 

and feasibility of projects proposed in this reach.  The following tasks were initiated by the ICF Consulting Group to 

assess the magnitude and likelihood that cultural resources located within in the SAFC project area could impact 

proposed alternatives: 

 

Task 1:  Conduct a search of relevant records and pertinent literature on the archaeology, ethnography, and 

history of the Area of Potential Effects (APE) to provide information on previously identified 

cultural resources and to determine the existence or probability of other cultural resources in the 

APE;  

 

Task 2:  Based on the results of Task 1, assess the likelihood for potential habitat restoration projects in the 

APE to encounter cultural resources with particular attention given to known potential project 

areas.  

 

Although results of this initial assessment did not indicate that cultural resources would preclude development and 

implementation of projects in this reach, anticipated areas of concern were identified and will be further investigated 

during the design and implementation of any proposed project (Appendix D).  One of the final recommendations of 

this assessment was that the Carlson Upper project was the LEAST likely to encounter any cultural resource issues 

because of the recent (1936) occupation of the now relict channel through this site.  

7. Landowner Outreach #1  

a. Approach 
Landownersô willingness to participate in any proposed project is perhaps the most important element of project 

feasibility.  Recognizing this, an extensive outreach plan was undertaken early in the feasibility process.  The large 

size of this reach and the ñconnectivityò and sensitivity of the agriculture community in this reach around the subject 

of flooding, made this a considerable effort, with 21 landowners contacted during the first phase of outreach (Figure 

12).  

The landowner outreach effort was broken into two phases: 

 Phase 1 outreach was completed from August through October 2010.  

Objectives were to: 

o Determine landownersô general willingness to work with the County on future restoration projects 

o Hear their specific concerns regarding flooding, erosion and other issues on their property 

o Determine where potential flooding/erosion improvements could be made on their property or in 

the reach 

o Allow the technical team to access their property for site evaluations. 

 Phase 2 outreach will be completed at a later date (likely 3
rd

 quarter 2011) with a smaller subset of 

landowners associated with proposed primary restoration actions.   

Objectives will be to:  

o Determine willingness of landowners to consider specific restoration actions specific restoration 

actions on their property, including the full range of alternatives considered by the technical team; 

o Get feedback from landowners on impacts and benefits they think could occur from alternative 

restoration projects on their land. 

o All ow the landowners to interface directly with the technical team to discuss specific design 

elements; 

o Gather more information from landowners regarding what information from the upcoming 

modeling effort would be useful to them.  
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Figure 12: Land ownership in the SAFC reach. 


















































































































































































































