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INTRODUCTION 
This report outlines the approach, analytical methods, and results of a study to identify 

restoration opportunities in the South Fork Skykomish River (the South Fork) basin (Figure 1) 

(see Study Area Limits section). It is the conclusion of a three phase feasibility study of 

salmonid habitat restoration projects within the South Fork basin conducted by King County 

(the County). The study was funded in part by the Natural Resources Damages (NRD) 

settlement made between Burlington Northern Santa Fe (BNSF) and the Washington State 

Department of Ecology (Ecology). Complementary funds were provided by the King County 

Flood District. Because of the source of funds for the study, the focus of the work is on 

salmonid habitat restoration projects, particularly those which have both habitat and flood 

benefits. The three-phase restoration feasibility study is intended to be the first step in a 

process to improve habitat conditions and reduce flooding of key infrastructure in the South 

Fork basin (i.e., South Fork and its major tributaries). 

This salmonid habitat restoration feasibility study was implemented in three phases. Each 

phase built on the previous phase and has culminated in this final restoration feasibility 

report. 

The first phase included a review of existing information and data for the South Fork 

Skykomish River basin. Agencies and organizations were contacted to obtain existing 

information on natural resource studies or restoration projects that had been completed 

for the basin. Data gaps were identified and potential future studies to fill those gaps 

were scoped. The findings are presented in the South Fork Skykomish River Salmon Habitat 

Information Review and Future Studies Scoping Summary Report that was completed in 

November 2012 (see Appendix B). 

Based on the findings from the first phase, phase two included completion of three 

assessments to partially fill the data gaps identified in phase one, and to identify a 

preliminary list of salmonid habitat restoration project opportunities. 

The following assessments were completed under phase two of this project. The assessments 

were conducted at varying levels of detail and intensity of field data collection that were 

constrained by the scope of the project and available funding: 

 Lower Miller River Restoration Feasibility Assessment: This assessment covered the 

lowest 2 miles of the Miller River (referred to as the lower Miller) and entailed the 

most intensive analysis of all four assessments. In this area, a comprehensive habitat 

survey was performed, in addition to a catalog of existing human modifications. Also, 

a hydrologic analysis was performed on the Miller River as a whole. The hydrologic 

analysis was used to generate a two-dimensional hydraulic model that identified 

the extents of flooding and clarified the hydrology of alluvial fan channels observed 

in the field. The report includes a detailed description of in-channel and riparian 

habitat conditions, hydrologic analysis results, and identification of salmonid habitat 

restoration and flood protection opportunities (Appendix E). 
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 South Fork Skykomish River Geomorphic Assessment: This includes a geomorphic 

assessment of the South Fork basin and identification of restoration opportunities 

along the South Fork. A spatial survey of human modifications was made on the main 

channel, as well as a coarse-level in-water habitat survey. The final report included 

results of the geomorphic assessment for the basin, description and maps of human 

modifications confined to the South Fork mainstem, and identification of restoration 

opportunities on the mainstem. The report was completed by Herrera in December 

2012 and is included in Appendix C. 

 Beckler and Rapid Rivers Habitat Restoration Opportunities Identification Study: 

This assessment entailed a coarse-level identification of restoration opportunities 

along the Beckler and Rapid Rivers based on a 1-day rapid field reconnaissance, and 

review of existing literature and information about these rivers. This pilot assessment 

provided a guideline for reconnaissance assessments of other major tributaries (Miller, 

Foss, and Tye rivers, and Money and Index creeks) that were completed for the overall 

feasibility study (Appendix D). 

In addition to the above studies, a field reconnaissance and existing information assessment 

of remaining major tributaries was completed. One-day field reconnaissance trips were 

completed for the following tributaries: the upper Miller (above RM 2.0) and Foss rivers, the 

Tye River including the alluvial fans of Surprise and Deception creeks, and Money and Index 

creeks. Where available, existing literature was reviewed for these tributaries. Habitat 

conditions (where information was available) and restoration opportunities from these 

assessments are provided in this final restoration feasibility report and was not reported in 

any of the previous assessments (i.e., project opportunities in the tributaries mentioned 

above are all new and unique to this final report). 

The third phase of this restoration feasibility study synthesizes information collected under 

phases one and two into one consolidated report (this feasibility study report). Restoration 

opportunities were consolidated into one list. These opportunities were prioritized using an 

All Known Available and Reasonable Technologies (AKART) analysis to determine the highest 

priority restoration projects that could potentially be implemented by King County in the 

future. The study area size (more than 70 miles of stream), the lack of existing data relevant 

to habitat restoration, and the relative inaccessibility of much of the study area precluded 

detailed analysis of attributes typically sought after in a restoration feasibility study. For 

instance, the study did not include a formal analysis of the hydrology of the entire basin, 

hydraulic modeling of any area outside the modern Miller River alluvial fan, a detailed 

analysis of the fish utilization of the area, or a survey of large woody debris (LWD). 

Study Area Limits 
The limits of the study area were determined in collaboration with the County and include 

70 miles of stream. Of these 70 miles, 20 miles are on the mainstem of the South Fork 

and 50 miles include major tributaries to the South Fork as described below. They were 

determined based primarily upon the geomorphic transition from purely alluvial streams 

(included in the study) to colluvial (debris flow modulated) mountain streams (not included 

in the study), though accessibility (i.e., the presence of a road) also played a role. However,  
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there were some areas (e.g., the West Fork Miller River, the upper Beckler River, etc.) 

that are not accessible by existing roads. The limits established also coincide with the 

approximate limits of anadromous fish presence, which are set primarily based upon the 

extent of steelhead in the system. The largest exception to this is the upper Tye River 

(i.e., above Alpine Falls, a fish barrier), which is easily accessible by road and has a large 

population of resident trout, but does not contain anadromous fish. 

The limits of the study are shown graphically in Figure 1, but can also be summarized as: 

 The entire main stem of the South Fork Skykomish River between its confluence with 

the North Fork Skykomish River (the North Fork) and the Tye and Foss Rivers 

 The entire Beckler River, including the lower 3 miles of the Rapid River 

 The entire Tye River, including the lowest mile of Surprise and Deception Creeks 

 The Foss River up to RM 4.7, the lower 0.4 mile of the East Fork Foss River, and the 

lower 3.2 miles of the West Fork Foss River 

 The lower Miller River from RM 0.0 to RM 2.0 

 The upper Miller River from RM 2.0 to RM 3.3, the lower 2.2 miles of the East Fork 

Miller River, and on the lower 3.3 miles of the West Fork Miller River 
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METHODOLOGY 
The following section presents a summary of the methodology used for the four previous 

assessments (Appendices B through E). The AKART methodology used to develop a prioritized 

list of the salmon habitat restoration opportunities is discussed. The methodology for the 

proposed implementation strategy is also provided. 

Existing Information 

Physical Setting 
The geologic context for the physical setting was primarily provided by Tabor et al. (1993). 

Tabor et al. (1993) includes a map and associated text that provide information regarding the 

recent geologic past that serves as the basic template for the analysis performed as part of 

the study presented herein. Several historical references were examined, including a recent 

book that describes the early development of the study area (Carlson 2009), and annotated 

photo archives available from the University of Washington (UW 2012). General Land Office 

(GLO) surveys and survey notes were also examined (GLO 1895a, 1895b, 1899), as well as 

other peer reviewed publications on similar settings (e.g., Collins et al. 2002; Collins and 

Montgomery 2011). Professional experience and reconnaissance, by boat, foot, and car were 

used to field verify the conditions described in these resources, and observations from aerial 

photographic analysis. 

Habitat Conditions 

Fish Distribution and Habitat Use 

The most recent information on fish distribution is limited to areas that have been surveyed 

by Wild Fish Conservancy and WDFW. Information was collected from King County (2012), 

WDFW (2012) and Streamnet (1998), which provided geodatabases and maps of fish 

distribution for the South Fork Skykomish basin. King County’s database contains information 

on known, presumed, and historic presence of Chinook, coho, pink, and chum salmon; 

steelhead; and bull trout. The fish distribution GIS layer from King County was used to map 

fish distribution included in this report. WDFW and Streamnet data provide fish habitat use 

information including spawning, rearing, and migration information, where it is available. 

Aquatic Habitat Conditions 

Herrera obtained United States Forest Service (USFS) (1994, 1995a, 1995b, 2009a, 2009b) 

historic watershed plans and reach assessments (Cascades Environmental Services 1997a, 

1997b; Merlin Biological 2000) that in some cases included a list of restoration opportunities 

for the South Fork, and the Beckler, Foss, and Miller rivers. Where relevant for these rivers, 

historic habitat conditions were obtained from these studies. 
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Previously Proposed Restoration Opportunities 
Information on historic restoration projects that occurred during the years of 1998 through 

2007 was obtained from the Interagency Restoration Database (IRDA) GIS files that are 

maintained by the US Forest Service (USFS) as well as from USFS hard copy records of 

restoration projects. USFS switched to using the Watershed Improvement Tracking (WIT) 

database to store information on restoration projects that occurred after 2007. These data 

were not available for this report, but will be available in the future. Additional information 

on projects implemented in 2010 or later was obtained from USFS staff. 

Field Studies 
Three different tiers of field work were performed throughout the course of the study. The 

most intensive was a full reconnaissance of the Miller River alluvial fan (Appendix E). The 

entire alluvial fan was surveyed and compared to earlier geomorphic analysis performed on 

the alluvial fan prior to a major avulsion of the primary channel, which took place in January 

2011. This mapping included both habitat type and extent of human modifications. The next 

level of detail was obtained on reconnaissance of the South Fork, primarily by boat. In this 

effort, the spatial extents of human modifications and in-stream habitat elements were 

mapped, but survey was confined to the main stem of the South Fork. The most cursory effort 

was that associated with the major tributaries, including the Beckler, Foss, Tye, and upper 

Miller rivers, and Index and Money creeks. Field work in the tributaries primarily verified 

restoration opportunities identified beforehand in aerial photographs, as well as opportunities 

discovered in the field. 

Habitat Impairments 
Habitat impairments were mapped to varying degrees depending upon the level of 

reconnaissance mentioned above. Habitat impairments are those past human alterations to 

the landscape (e.g., rock or structure placement, deforestation, wood removal, etc.) that 

ultimately contribute to habitat degradation and loss. For the most intensive work on the 

Miller River, known habitat impairments were mapped, surveyed, and quantified to the 

extent that preliminary engineering cost estimates could be made to implement their 

removal. During the less intensive mapping exercise on the South Fork, all impairments 

observable from the river (primarily riprap and fill material) were mapped, but were only 

quantified with respect to their spatial extent (i.e., volume estimates of rock and fill were 

not possible). In the coarsest level of analysis, only obvious modifications observed first in 

aerials, and then from well-traveled roads were documented, for the purposes of identifying 

restoration projects. As such, no map of modifications in the tributaries could be constructed 

for the areas associated with the coarsest level of analysis. 

Habitat Features 
A reconnaissance of habitat features was completed at different levels of detail for these 

three areas: lower Miller River, the South Fork Skykomish, and the remaining tributary reaches 

in the study area. The most detailed field reconnaissance was completed for the lower Miller 

River where both instream and riparian habitat features and conditions were documented by 



 

April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 9 

walking the 2-mile reach, and then mapping the features in detail for that reach. The field 

reconnaissance of the 20 miles of the South Fork was conducted by raft and on foot below 

Sunset Falls (RM 2.0), and only included in-stream observations of riparian habitat. Lidar 

imagery was initially used to identify habitats, particularly off-channel habitat features (as 

defined below) and these were confirmed in the field where possible. The observed habitat 

features were then digitized in GIS, and mapped for this report. The aquatic habitat features 

were roughly mapped on aerial photographs during the float trip. The remaining 50 miles of 

tributaries in the study area were observed by driving roadways adjacent to the river and 

accessing the stream where possible, and for short distances on foot over 4 days. Only the 

general habitat conditions that could be seen from or near access roads were observed and 

noted as they related to project opportunities; habitat features (i.e., side channels, pools, 

riffles) for these tributaries were not mapped. 

Regardless of the level of detail, classifications of aquatic habitat types were based on the 

classification approach used in Ecosystem Diagnosis and Treatment (EDT) as described in 

Lestelle et al. (2005); channel types and geomorphic units followed the system defined by 

Montgomery and Buffington (1997); and stream habitats were based on Bisson et al. (1982). 

The aquatic habitat types identified within the study area are shown and described in the 

geomorphic assessment report in Appendix C and Miller River report in Appendix E. Aquatic 

habitat types are distinguished by whether they occur in-channel (i.e., on the main river) or 

off-channel (i.e., off main river). 

Restoration Opportunities 
A process-based approach was used in the identification of restoration opportunities (Kondolf 

et al. 2006). In addition, consideration was given to the watershed conditions (opportunities 

and constraints) to ensure a holistic approach to restoration of the entire study area. In 

particular, restoration opportunities were drawn from the human modifications and their 

impairments to habitat detailed above. The opportunities also focused on edge and off-

channel (side channel and floodplain) habitat improvements, which have been identified 

by previous studies as the key limiting factors in the study area (Snohomish Basin Salmonid 

Recovery Technical Committee and National Marine Fisheries Service 2005). The focus of 

restoration opportunities is exactly what the name implies: restoration of predevelopment 

conditions. Because recent geological history has resulted in limitations on habitat (e.g., 

the incision of the South Fork into glaciolacustrine clays), there is also potential for habitat 

creation and augmentation that would result in habitat conditions that are somewhat different 

from those likely present before major human development (i.e., the construction of the 

railway, US-2, and the residences built along portions of their alignments). These opportunities 

that would create as opposed to restore habitat were generally not detailed because of their 

large number, and the availability of many other restoration projects that directly mitigate 

past human impacts. 

Prioritization of Project Opportunities 
The prioritization of project opportunities was completed in two steps. The first step took 

the project opportunities identified according to the methods described above and processed 
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them using an AKART analysis, a common engineering tool for evaluating alternatives and 

engineering designs. The second step used the results of the AKART analysis and discussions 

with County and USFS staff and the Snohomish Basin Technical Committee to identify a 

strategy needed to pursue implementation of some of the restoration projects. 

AKART Method 
AKART is an adaptable tool that quantitatively scores different project elements based upon 

simple criteria that can be tailored to the particular goals of a particular project or program. 

Criteria were developed in collaboration with County and USFS staff and the Snohomish Basin 

Technical Committee, and the scoring itself was developed in collaboration with County staff. 

Although criteria can be weighted to emphasize the importance of different elements, it 

was not done in the process herein. The scoring was completed by the consultant team using 

assembled geographic resources and reviewed for consistency both by the consultant team and 

the County. 

Strategy Development 
The proposed strategy was developed in conjunction with County and USFS staff and the 

Snohomish Basin Technical Committee. The strategy centered on a geographic clustering 

of projects that would build upon one another. Most of the clustering of the projects was a 

natural consequence of the existing geomorphic conditions and the risks and impacts due 

to particular human activities. Their prioritization was based upon the types of restoration 

opportunities (e.g., floodplain reconnection, armor removal, etc.) and their varying relevance 

to the limiting factors described in the Snohomish River Basin Salmon Conservation Plan 

(Snohomish Basin Salmon Recovery Forum 2005). 



 

April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 11 

RESULTS 
The following section presents a summary of the results of the previous assessments, and 

the prioritization analysis of restoration project opportunities. The bulk of the results are 

found in in four related documents in Appendices B through E. The scoring of each of the 

118 project opportunities are described in this section and listed in Appendix A. Preliminary 

conclusions, a proposed implementation strategy, data gaps, and proposed additional studies 

are provided in the sections following the results. 

Existing Information 
Existing information with regard to both physical and ecological information in the South Fork 

basin is extremely limited (Appendix A). Most of the data used in the analysis were obtained 

from existing USFS studies, and from the four assessments listed in the Introduction section 

and provided in Appendices B through E. 

Physical Setting 
The South Fork basin is a steep, predominantly bedrock river basin on the west slope of 

the Washington Cascades primarily dominated by marine intrusive bedrock in the west and 

continental metamorphic rock in the east. Other general information about the physical 

geography of the basin can be found in Appendix C, South Fork Skykomish River Geomorphic 

Assessment. 

One common aspect to the basin at large is the regular occurrence of alluvial and colluvial 

fans. Alluvial fans are cone-shaped deposits of sediment that occur when a stream undergoes 

a dramatic drop in slope, typically associated with an abrupt lack of horizontal confinement. 

Colluvial fans are similar type deposits that made primarily from debris flows. Both alluvial 

and colluvial fans are sedimentologically active. Channel avulsions occur regularly, sometimes 

multiple times per year in response to every large precipitation event. They also present 

the hazard of debris flows, which can at a minimum destroy infrastructure, and possibly can 

injury or kill people that are on the alluvial or colluvial fans when debris flows occur. 

South Fork 

The South Fork extends from the confluence of the Foss River and Tye River (east of the 

Town of Skykomish) to the confluence with the North Fork Skykomish River near the Town of 

Index (Figure 1). Nearly the entire river is strongly influenced by its incision into lacustrine 

sediment and competent bedrock. The incision and the presence of bedrock have limited 

channel migration as compared to other western Washington rivers. LWD is also extremely 

limited in most locations, possibly due in part to the limited channel migration, but also 

probably due to intensive logging and clearing of wood from the stream. This may in turn 

cause a negative feedback process, because the lack of LWD and associated log jams limit the 
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formation of hard points capable of inducing channel migration as well as accruing large 

volume of sediments. Further details about the geomorphology of the South Fork are provided 

in Appendix C. 

Lower Miller River 

The Miller River is a tributary to the South Fork with a confluence a few miles west of the 

Town of Skykomish. The alluvial fan is particularly dynamic due to the sharp break in along-

channel slope at the confluence, which causes increased sediment deposition. There are a 

large number of human modifications on the alluvial fan due to the presence of a County road 

and the BNSF railway. Appendix E, Lower Miller River Restoration Feasibility Report, 

summarizes the geomorphic consequences of these modifications, and the general physical 

variables describing the alluvial fan. 

Beckler-Rapid Basin 

The Beckler River is controlled by the Evergreen Fault, a modern manifestation of the Straight 

Creek Fault that runs the north to south length of the Cascades. Because the river occupies a 

low lying portion of the fault, it is not as steep as other South Fork tributaries and is naturally 

straight. Like the South Fork, the Beckler River is largely devoid of wood in its lower reaches. 

The Rapid River is a tributary of the Beckler River and extends well east and north towards 

the Cascade Crest. This part of the Cascades receives much less rainfall and much more 

snowfall than much of the rest of the basin. This means that the Rapid River has a much less 

flashy hydrology than the other tributaries, and has a strong, persistent freshet. It is also 

more remote and has an abundance of LWD. For further details about Beckler-Rapid Basin, 

see Appendix D, Beckler and Rapid Rivers Habitat Restoration Opportunities Identification 

Study. 

Other Tributaries 

The physical setting of the other smaller tributaries examined in this study has not been 

documented in the four complementary assessments in Appendices B through E. These 

tributaries are clearly influenced by the overarching geomorphic factors described in 

Appendix C, but most have unique features worth noting here. These geomorphic features 

have implications on the types of projects possible in these areas, as well as any habitat lift 

associated with possible projects. 

Tye River 

The Tye River is often thought of as the upstream extension of the South Fork. Having its 

headwaters at the Cascade Crest at Stevens Pass, the eastern portion of the basin is typical 

of these higher, snowier areas. As a result, it is more regulated by snowmelt, rather than the 

rain-on-snow events common in the tributaries further west. Below the upper basin, the river 

enters a bedrock gorge terminating at Alpine Falls, a natural fish barrier. The lower reaches 

of the Tye River are controlled by the Beckler Peak Rock Avalanche that occurred between 

500 and 3,500 years ago. The mile above the avalanche is highly dynamic with a broad 

floodplain, due to the impoundment of sediments from the avalanche up to the downstream 
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end of the gorge. The lowest 2 miles are incised into the avalanche deposit, with few to no 

side channels. 

In addition to the complexities of the main stem of the Tye River, the river also has a wide 

variety of tributary fans. The Surprise Creek tributary fan is well developed, being the site of 

the Town of Scenic, upstream of the bedrock gorge in an alluvial reach of the Tye River. The 

relatively low gradient of the Tye River upstream of the gorge initiates a sharp break in slope 

as compared to the steeper Surprise Creek, which contributes to the dynamic nature of the 

alluvial fan. The Deception Creek tributary fan is markedly different, as it occurs within the 

confines of the bedrock gorge. As a result, the alluvial fan is less distinct and much coarser. 

However, it is also dynamic, with a potential avulsion likely near the confluence with the Tye 

River. It is likely that the other large alluvial fans in the basin (Tunnel Creek, Alpine Creek, 

and Martin Creek) are equally complex, but these areas were not visited in this study due 

primarily to their inaccessibility. For example, an unnamed creek just downstream from 

Martin Creek also has a large colluvial fan that is bisected by US-2, which is more colluvial 

(debris flow dominated) than alluvial (water flow dominated). 

Foss River 

The Foss River, like the Beckler River, occupies a valley defined by faulting associated with 

Straight Creek Fault. The slope of the Foss River is greater than the Beckler River, though a 

broad floodplain area exists near the confluence, which appears to be of lower gradient and 

contains extensive intermingling side channels. Below the confluence reach, the river is 

confined between numerous colluvial fans from both sides of the valley. The Foss River 

alluvial fan itself is small because the confluence with the Tye River is incised into the 

Beckler Peak Avalanche. Despite its size, there is a significant opportunity to improve 

conditions there because of the degree to which the alluvial fan has been altered by human 

activities. 

Upper Miller River and Money Creek 

The upper Miller River and Money Creek are probably the most active geomorphic regions 

in the South Fork basin. Though they are distinct and discharge to different places on the 

South Fork, there are a lot of physical similarities between the two basins. They also share 

a common tributary fan, although human alterations have caused the rivers to no longer 

intermingle. Both basins are geologically complex, but generally dominated by marine 

intrusive rocks (i.e., the Snoqualmie Batholith in their headwaters). Due to their western 

location, and each with a relatively low elevation pass to areas to the southwest, they 

are much more dominated by rainfall than the other tributaries. Large rainfall events in 

November 2006 and January 2009 reactivated many debris flow chutes and produced large 

amounts of sediment throughout the basin. Therefore, as compared with the other river and 

creek basins discussed in this report, the upper Miller River and Money Creek basins will likely 

be much more susceptible to hydrologic changes from climate change, particularly in the near 

term (i.e., the next 20 years). In addition to the extreme geomorphic activity, the upper 

portions of each basin contain numerous abandoned mines, a few of which are near active 

stream channels. 
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Fish Distribution 
According to USFS (2009b), no anadromous fish species historically utilized habitat in the 

South Fork Skykomish River above Sunset, Canyon, and Eagle Falls, natural migration barriers 

located about 2 river miles above the confluence of the North and South Forks of the 

Skykomish River. 

King County’s database contains information on known and presumed fish presence within the 

100-year floodplain of the river, and historic or potential presence of Chinook, coho, pink, 

and chum salmon; steelhead; and bull trout. Distribution of Chinook salmon, bull trout, and 

steelhead trout within the study area are depicted in Figures 2, 3, and 4, respectively, as well 

as Table 1. According to Streamnet (1998), fall/summer Chinook use the South Fork above 

Eagle Falls for spawning and rearing to RM 14.1 and then for migration to the confluence with 

the Foss River. Chinook also migrate and rear in the Foss, Beckler, and Rapid rivers and in the 

lower reaches of the Tye and Miller rivers and Money Creek (WDFW 2012; Streamnet 1998). 

Bull trout use the South Fork for rearing and migrating, and spawn in the upper reaches of 

tributaries to the South Fork where water tends to be cooler (Streamnet 1998). Summer 

steelhead trout trapped at Sunset Falls are deposited in the South Fork at approximately 

RM 6.8 and migrate, spawn, and rear up to its confluence with the Foss River. Steelhead trout 

also spawn and rear in the Beckler, Miller, Foss, and Rapid rivers and in the lower reaches of 

Money and Index creeks (Streamnet 1998). Additionally, coho and pink salmon migrate and 

rear in the South Fork, and spawn and rear in all the tributaries within the study area. Chum, 

native charr, and some stray sockeye also occur in more limited extents. Figure 5 shows the 

distribution of coho, pink and chum salmon. 

The long-term annual average of returns for fish at the trap-and-haul facility at Sunset Falls 

ranges from approximately 20,000 for coho to 7,000 for pink (odd number years only), 600 to 

800 for Chinook and for upstream migrating steelhead, and about 60 or less for chum, native 

charr, and some stray sockeye (USFS 2009b; WDFW 2002). Annual returns for coho and pink 

salmon (odd number years only) have increased substantially over the last decade compared 

to these long-term averages, averaging about 30,000 and 15,000 fish, respectively. 

The South Fork basin comprises much of the Skykomish River Tier 1 Key Watershed, which 

serves as crucial refugia for maintaining and recovering the at-risk stocks of Chinook, bull 

trout, and steelhead in the greater Skykomish basin. Widespread impacts to estuarine 

habitats, as well as instream, riparian, and upland areas (especially downstream of the Mount 

Baker Snoqualmie National Forest boundary), have resulted in large reductions in the quantity 

and quality of spawning and rearing habitats of resident and anadromous fish stocks within 

the North and South Fork Skykomish watersheds, as well as elsewhere within the Snohomish 

Basin (Snohomish Basin Salmonid Recovery Technical Committee 1999, 2002; Snohomish Basin 

Salmonid Recovery Technical Committee and NMFS 2005; Snohomish Basin Salmon Recovery 

Forum 2005; USFS 1994, 1995a, 1995b, 2009b). Additionally, most of the South Fork basin has 

been designated as critical habitat for bull trout (see Appendix D for more information). 
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Figure 2.
Chinook Salmon Distribution, 
South Fork Skykomish River Basin 
Restoration Project, King County, 
Washington.
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Figure 3.
Bull Trout Distribution, 
South Fork Skykomish River Basin 
Restoration Project, King County, 
Washington.
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Figure 4.
Steelhead Trout Distribution, 
South Fork Skykomish River Basin 
Restoration Project, King County, 
Washington.
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Figure 5.
Coho, Pink, and Chum Distribution,
South Fork Skykomish River Basin 
Restoration Project, King County, 
Washington.
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Table 1. Summary of Salmonid Use Within the South Fork Study Area. 

Stream Species Run Use Type 
From 
(RM) 

To 
(RM) 

Beckler River Chinook salmon Fall Migration only 0.0 9.6 

Beckler River Coho salmon N/A Rearing and migration 0.0 2.5 

Beckler River Coho salmon N/A Migration only 2.5 10.9 

Beckler River Steelhead Summer Spawning and rearing 0.0 12.3 

Beckler River Pink salmon N/A Spawning and rearing 0.0 8.7 

Beckler River Pink salmon N/A Migration only 8.7 9.2 

Beckler River Bull trout N/A Migration only 0.0 1.9 

Beckler River Bull trout N/A Spawning and rearing 1.9 5.3 

Beckler River Bull trout N/A Migration only 5.3 12.5 

Foss River Chinook salmon Fall Migration only 0.0 4.7 

Foss River Coho salmon N/A Migration only 0.0 4.7 

Foss River Steelhead Summer Spawning and rearing 0.0 4.7 

Foss River Chum salmon Fall Migration only 0.0 4.7 

Foss River Pink salmon N/A Migration only 0.0 4.7 

Foss River Bull trout N/A Rearing and migration 0.0 4.7 

Index Creek Coho salmon N/A Migration only 0.0 1.0 

Index Creek Steelhead Summer Migration only 0.0 1.0 

Index Creek Bull trout N/A Migration only 0.0 1.3 

Miller River Chinook salmon Fall Migration only 0.0 1.6 

Miller River Coho salmon N/A Migration only 0.0 3.7 

Miller River Steelhead Summer Migration only 0.0 1.7 

Miller River Steelhead Summer Spawning and rearing 1.7 3.4 

Miller River Steelhead Summer Rearing and migration 3.4 3.7 

Miller River Pink salmon N/A Spawning and rearing 0.0 3.7 

Miller River Bull trout N/A Migration only 0.0 3.7 

Money Creek Chinook salmon Fall Migration only 0.0 1.3 

Money Creek Coho salmon N/A Rearing and migration 0.0 1.3 

Money Creek Coho salmon N/A Migration only 1.3 2.8 

Money Creek Steelhead Summer Spawning and rearing 0.0 3.3 

Money Creek Steelhead Summer Migration only 3.3 3.5 

Money Creek Bull trout N/A Migration only 0.0 3.4 

South Fork Skykomish River Chinook salmon Fall Spawning and rearing 0.0 1.9 
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Table 1 (continued). Summary of Salmonid Use Within the South Fork Study Area. 

Stream Species Run Use Type 
From 
(RM) 

To 
(RM) 

South Fork Skykomish River Chinook salmon Fall Spawning and rearing 1.9 14.2 

South Fork Skykomish River Chinook salmon Fall Migration only 14.1 19.9 

South Fork Skykomish River Coho salmon N/A Rearing and migration 0.0 1.9 

South Fork Skykomish River Coho salmon N/A Rearing and migration 1.9 19.9 

South Fork Skykomish River Steelhead Summer Migration only 0.0 1.9 

South Fork Skykomish River Steelhead Summer Migration only 1.9 6.8 

South Fork Skykomish River Steelhead Summer Spawning and rearing 6.8 19.9 

South Fork Skykomish River Steelhead Winter Spawning and rearing 0.0 1.3 

South Fork Skykomish River Steelhead Winter Migration only 1.3 1.9 

South Fork Skykomish River Chum salmon Fall Migration only 0.0 1.9 

South Fork Skykomish River Chum salmon Fall Migration only 1.9 19.9 

South Fork Skykomish River Pink salmon N/A Migration only 0.0 0.2 

South Fork Skykomish River Pink salmon N/A Spawning and rearing 0.2 1.9 

South Fork Skykomish River Pink salmon N/A Spawning and rearing 1.9 19.9 

South Fork Skykomish River Bull trout N/A Rearing and migration 0.0 11.7 

South Fork Skykomish River Bull trout N/A Rearing and migration 11.7 19.9 

Tye River Chinook salmon Fall Migration only 0.0 4.7 

Tye River Coho salmon N/A Migration only 0.0 4.7 

Tye River Steelhead Summer Spawning and rearing 0.0 4.7 

Tye River Pink salmon N/A Spawning and rearing 0.0 4.7 

Tye River Bull trout N/A Migration only 0.0 3.7 

Source: Streamnet (1998) 
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Habitat Conditions 

South Fork 

The USFS (1995b) watershed study of the Skykomish Forks and the Snohomish Basin plans 

(Snohomish Basin Salmonid Recovery Technical Committee 1999, 2002; Snohomish Basin 

Salmonid Recovery Technical Committee and NMFS 2005; Snohomish Basin Salmon Recovery 

Forum 2005; USFS 1994, 1995a, 1995b, 2009b) contain information about the South Fork 

habitat conditions at a watershed scale. The latest habitat conditions information was 

presented in the Ecological Analysis for Salmon Conservation report (Snohomish Basin 

Salmonid Recovery Technical Committee and NMFS 2005), although it was pulled from earlier 

studies; it is summarized here (see Appendix C for more detailed information). Fish passage 

conditions (due to barriers) are moderately degraded (i.e., watershed processes and habitat 

structure have substantially diverged from natural conditions and impair the natural 

productivity of salmonids) in the South Fork subwatershed. Riparian habitat and quantity of 

instream LWD were ranked as moderately degraded, although more information was needed 

to confirm this below Sunset Falls. Hydrologic conditions, such as peak flow fluctuations, 

were ranked as intact (functioning at optimum conditions for salmonids) although insufficient 

information about this was available for the reach below Sunset Falls. Shoreline condition and 

connectivity to the floodplain were ranked as degraded throughout the South Fork. The study 

also identified a data gap in information about geomorphic and sedimentation conditions 

within the subwatershed. 

Lower Miller River 

The lower Miller River is very productive habitat within the South Fork Skykomish River Basin 

for fish. Large runs of salmonids have historically been observed at the mouth of the alluvial 

fan (see Appendix E). Habitat diversity and side channels provide rearing and potential 

spawning habitat for all salmonids in the study area. The alluvial fan provides an influx of 

cold water, nutrients, sediment, and potential food sources that attract fish. Appendix E 

provides detailed information about instream and riparian habitat conditions for the lower 

Miller River. 

Beckler-Rapid Basin 

Instream habitat quality within the Beckler River was rated overall good, although both the 

numbers of pools and pool diversity were rated moderate to low in a stream survey performed 

in 1997 (Cascades Environmental Services, Inc. 1997). Information regarding the conditions of 

the instream habitat for the Rapid River was not available. 

Riparian habitat within the basin consists of mid-seral (20- to 75-year-old) forest stands that 

were harvested in the 1970s and 1980 until timber harvesting in riparian areas was regulated 

(USFS 1995b). Approximately half of the basin is now protected under the Wild Sky Wilderness 

Act that was established in 2008. Further information about the habitat in the Beckler-Rapid 

Basin is available in Appendix D. 
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Other Tributaries 

The habitat conditions of the other smaller tributaries (i.e., all other tributaries other 

than the Tye and Foss rivers) examined in this study was not documented in the four 

complementary assessments. The habitat in these tributaries is formed by the overarching 

geomorphic processes and conditions that are described in general terms in Appendix C. A 

summary of specific habitat conditions based on previous studies was available for the Tye 

and Foss rivers and is provided in the next two subsections. 

Tye River 

Existing information regarding habitat conditions in the Tye River is limited. USFS completed 

a watershed study of the Tye River in 1994 that provides an overview of habitat conditions 

and these are summarized here (USFS 1994). Overall water quality is good within the 

watershed. While sedimentation is a concern in the lower watershed, more information is 

needed to determine its significance. There is a lack of snags and live large trees available 

for LWD recruitment in the managed riparian and upland areas, although this is expected to 

improve as the forests mature. This recovery has already been observed to occur upstream 

from the Beckler Peak Avalanche. The upland and riparian habitat has been fragmented 

due to human development, timber harvesting, and natural events such as fire and snow 

avalanches. 

Foss River 

Information on the habitat conditions in the Foss River is limited to a USFS (2009a) Miller-Foss 

River Watershed assessment. The following is a brief summary of the information from this 

assessment. As stated within this report, hydraulic (peak flows) and hydrologic information is 

lacking for the Foss River; however, the USFS reported that flows are not as flashy as those 

of the Miller and that low summer flows are adequate to support salmonids. The lower Foss 

becomes extremely shallow or dry in portions of some river reaches where the channel is 

hundreds of feet wide and braided over a substrate of thick alluvial deposits. Generally, 

water quality within the basin is good. Temperature data (the only water quality data that 

has been surveyed) for year 2000 show conditions at or below the Washington state water 

quality standards for char spawning of 12oC (53.6oF). Riparian habitat within the Foss River 

subwatershed is generally intact, but stands are immature due to historic timber harvesting 

practices. Riparian habitat is also disturbed by road building and residential development 

(in the lower reaches), and fires. The Mount Baker Snoqualmie National Forest Land and 

Resource Management Plan (USFS 1990) has a guideline that areas with more than 12 percent 

of early seral stage (immature) vegetation (due to disturbance or fragmentation), and less 

than about 70 percent crown closure may constitute levels of disturbance that could result in 

undesirable cumulative effects within the watershed stream systems. Neither the 70 percent 

crown closure level, nor the 12 percent disturbance level are meant to be used as firm 

thresholds, but as flags for areas of concern, and to prompt further study before future 

decisions about land management are made. The USFS (2009a) report states that the Foss and 

Miller subwatersheds do not exceed the 12 percent threshold level of immature forest, but 

they did not provide information on the crown closure. 
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Field Studies 

This section describes findings from the limited field reconnaissance in the study area. The 

findings from the field work on the lower Miller River can be found in Appendix E, Lower 

Miller River Restoration Feasibility Report. The reconnaissance of the South Fork yielded 

a survey of human modifications and general habitat characteristics. This information 

can be found in Appendix C, South Fork Skykomish River Geomorphic Assessment. In the 

tributaries, no new information besides human impairments was obtained from the limited 

field reconnaissance. Observations of habitat conditions were limited to areas accessed by car 

over a 4-day period and are summarized in the following sections. 

The field studies were tiered to focus effort on known high ecological lift areas based upon 

the fish use data presented in Figures 2 through 5. The field work is summarized in Table 2. 

Table 2. Summary of Field Efforts. 

Date of Visit Mode of Access Rivers Visited Data Collected 

August 16 Car Beckler & Rapid rivers Project site identification 

August 21-23 Boat South Fork (RM 5-19) Project site identification, habitat 

(including LWD), human modifications 

September 4 Car North Fork (Index), South Fork 

(Skykomish) 

Gage survey 

September 7 Foot South Fork (RM 0-2) Project site identification, habitat 

(including LWD), human modifications 

September 14 Car & Foot Miller (RM 0-2) Project site identification, habitat 

(including LWD), human modifications 

September 19 Car Miller (RM 1) Gage installation 

September 27 Car & Foot Tye Project site identification 

October 4 Car & Foot Miller & Foss rivers Project site identification 

October 5 Car Money & Index creeks Project site identification 

December 7 Car Miller (RM 1) Gage retrieval 

Note: All dates in 2012 

 

Habitat Impairments 

As previously stated, habitat impairments have not been exhaustively cataloged throughout 

the basin due to its size and relative inaccessibility. Channel modifications have been 

cataloged in the nearly 20 miles of the South Fork and the lowest 2 miles of the Miller River 

and the results of this are provided in Appendix C. Within the other tributaries, which 

constitute approximately 50 miles stream length, possible habitat impairments were 

identified only where project opportunities exist, and they are presented by tributary in 

the project opportunity descriptions in Appendix A. A comprehensive analysis of habitat 

impairments was not completed for these other tributaries. 
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Habitat Features 

South Fork 

In-channel and off- channel habitats were observed (where possible) during the field 

reconnaissance. This section presents a brief summary of the habitats; more detailed 

information is provided in Appendix C. 

The South Fork has limited pool density and diversity, although the pool quality of existing 

pools was high. The density is low because of the general lack of large woody debris. It 

is likely the predevelopment pool density was much larger and more similar to other 

undisturbed large rivers in western Washington. Typically pools are formed on the South Fork 

in association with man-made structures or bedrock outcroppings. They are of high quality 

because they are typically very deep, slow moving, and often associated with riparian 

vegetation. 

Bars comprised of a range of materials from large boulders (mean diameter in excess of 2 to 

3 feet) to gravel were located throughout the study area, though the mechanisms that formed 

them vary widely. They are more limited in the developed areas around Skykomish and 

Baring. They are more expansive in the Money-Miller reach due to this being the least incised 

part of the river. 

Active side channels are most extensive in the reach between the Miller River confluence 

and Eagle Falls than in any other reaches of the South Fork Skykomish River, and are used by 

juvenile fish as observed during the site reconnaissance. Side channel habitat was constricted 

and partially blocked by fill and revetments associated with US-2 and the BNSF railway near 

the towns of Skykomish and Baring, the largest set of human impacts in the South Fork 

(Appendix C). 

The presence of LWD was extremely limited within the assessment area, relative to other 

western Washington rivers. This is due to numerous factors, including deforestation for 

timber harvesting and stream cleaning that occurred most extensively in the 1970s through 

early 1990s (Snohomish Basin Salmonid Recovery Technical Committee and National Marine 

Fisheries Service 2005; USFS 1995b). There may be other natural factors that contribute to 

the lack of the wood in the stream, primarily related to the river being simplified, incised, 

and having reduced channel migration. 

Edge habitat is another key habitat type that has been identified as needing improvement 

in the study area (Snohomish Basin Salmonid Recovery Technical Committee and National 

Marine Fisheries Service 2005). Riprap and rock have been placed along at least nearly 5 miles 

of shoreline in the South Fork study area (for details see Figure 5 of Appendix C). 

As described in the report in Appendix C, the South Fork Skykomish River is confined by 

bedrock and lacustrine clay in several areas. It does not often migrate through a wide 

floodplain like many other large rivers in the region. However, the reaches where incision is 

less pronounced (from the Miller River confluence to Eagle Falls, and near tributary fans) do 

have intact active side channel networks. Due to limited surveys of the riparian area and the 

geomorphic features of the river basin, only a few off-channel habitats were observed during 
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the field investigation, which means that some side channels were likely missed. A wide 

channel migration zone was observed on the lidar imagery on the left bank of the river from 

RM 7.3 to RM 6.8 and on both sides of the river from RM 6.5 to RM 6.2. The Money-Miller 

Alluvial Fan Complex also contains numerous side channels, some of which are disconnected 

by fill and revetments associated with US-2 and the BNSF railway. 

Lower Miller River 

The lower Miller River is a dynamic environment with numerous side channels and a large 

amount of potential hyporheic flow. Habitat diversity and side channels provide rearing and 

potential spawning habitat for all salmonids in the study area, particularly since this area is 

close to the South Fork. Appendix E provides detailed information about the geomorphic and 

habitat features present on the lower Miller River. 

Beckler-Rapid Basin 

General habitat observations were made during the 1-day site reconnaissance where access 

by roads was possible. Habitat conditions were noted within the areas where human 

modifications had occurred and where restoration opportunities had been identified. 

Generally, the Beckler River particularly below its confluence with the Rapid River is lacking 

LWD. Riparian habitat is generally intact and is comprised of early seral (20 to 75 years in 

age) forest except in areas where roads, residences, and campground facilities exist. Private 

residential development and the Beckler Campground are in the lower reach of the Beckler. 

Instream spawning and rearing habitat is generally good where it exists; however, pool 

diversity and quantity appeared low particularly along armored reaches or at road crossings. 

Similar conditions to that of the Beckler River exist in the Rapid River. Further information 

regarding habitat conditions in the Beckler-Rapid Basin is available in Appendix D. 

Other Tributaries 

The habitat conditions of the other smaller tributaries including upper Miller and Foss rivers, 

and Money and Index creeks were not systematically investigated in this study. Conditions in 

these tributaries have also not been documented in complementary assessments. However, 

the habitat features in these tributaries are formed by the overarching geomorphic processes 

and conditions that are described in Appendix C. Due to very limited field observations in 

these streams, a brief summary is provided here. All of these streams have relatively intact 

riparian habitat that consists of a patchwork of early-seral to mid-seral coniferous and mixed 

coniferous/deciduous forest. The riparian areas, particularly in the lower reaches of these 

streams, are fragmented by residential development, roads, road crossings, historic timber 

harvest, and some on-going timber harvest on private lands. Due to historic timber practices, 

stream cleaning, and immature forest stands in the riparian areas, the lower reaches of these 

streams are lacking LWD although not to the extent lacking in the South Fork and Beckler 

Rivers, which have extremely low levels of LWD. As the gradient of these streams steepen 

and less development has occurred, more LWD log jams were observed. The lower reaches 

of Money Creek was particularly lacking in LWD of the four streams that were studied. 

Instream habitat was not studied in a formal or comprehensive manner. However, generally 

spawning and rearing habitat was intact and in good condition, except in areas where human 
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modifications (armoring or road crossings) were present. As with the other streams in this 

study area, pool habitats were lacking in diversity and frequency, particularly in reaches 

lacking LWD or that were disturbed by human impairments. 

Restoration Opportunities 

One hundred and eighteen (118) restoration opportunities were identified in the assessment 

area and are summarized in project information sheets provided in Appendix A and shown 

on Figure 6. In most cases, little information was available to define the magnitude of the 

benefits described. Rather benefits are based on physical improvements observed at similar 

sites in western Washington. Habitat benefits are also broadly defined. Almost entirely, they 

are based upon the proximity to similar environments where fish can reasonably be expected 

to occur. They do not necessarily refer to habitat benefits directly on site (e.g., underneath a 

bridge that will be replaced). Because of the lack of information about the sites, oftentimes 

the solutions described are non-specific. This was because data was not available to identify 

clear alternatives, which would need to be developed through a more rigorous design process. 

Despite these caveats, all of the project sites were observed directly and there can be some 

assurance that if implemented properly there would be some habitat benefit associated with 

them all. 

The opportunities could also benefit from being grouped programmatically. For example, 

culvert replacement projects in a particular basin or group of basins could be grouped, as 

their benefits may be the same, and the net improvement from all the culvert replacements 

would be significant (as opposed to individually where the ecological lift is arguably small). 

Programmatic actions would lessen permit efforts and could also be lumped to target a single 

large grant, which may possibly reduce design and planning costs. 

The opportunities were evaluated according to the criteria shown in Table 2 in order to 

prioritize them for potential implementation. Each project was ranked and a total score 

was tallied. Those with the highest score rank as the higher priority projects based on the 

criteria. The results of the prioritization are summarized in Appendix A. While the AKART 

analysis provides a basis for making decisions about which projects are the highest priority, an 

implementation strategy drawn from overall conclusions of the feasibility study (including the 

complementary assessments) will also guide the implementation of project opportunities; this 

is discussed in the next section. 
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Table 3. Criteria Used in AKART-based Prioritization of Restoration Opportunities. 

Restoration of 
Predevelopment 

Geomorphic Processes 
(project type) Ranking Criteria Comment/Explanation 

1 Infrastructure protection with habitat enhancement, LWD placement Refers to projects such as proactive bank stabilization 

2 Fish passage barrier removal and debris flow passage (culvert replacement) Culvert replacement for both debris flows and fish barrier removal 

3 River edge restoration (revetment removal or riparian improvement)  

4 Floodplain process restoration (levee or road removal/relocation)  

5 Preservation of intact habitat (property acquisition or easement)  

     Species Use 

1 No fish use  

2 Non-listed fish This criterion includes salmonids and other resident fish 

3 Steelhead trout use only  

4 High priority Chinook and/or bull trout use  

5 High priority naturally occurring salmonid use This refers to naturally occurring populations of salmonids below 

Sunset Falls 

     Habitat Benefit 

1 Remove geomorphic impediment This refers to restoring debris and water flows but not directly 

restoring fish habitat. 

2 Large wood enhancement or conservation project Projects where LWD placement would be the main element 

3 Small area of wetted edge habitat restored (< 300 lineal feet)  

4 Large area of wetted edge habitat restored (> 300 lineal feet) or small side channel 

restored (< 500 lineal feet) 

 

5 Large side channel restored (> 500 lineal feet) or floodplain (> 0.1 acres)   
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Table 2 (continued). Criteria Used in AKART-based Prioritization of Restoration Opportunities. 

Restoration of 
Predevelopment 

Geomorphic Processes 
(project type) Ranking Criteria Comment/Explanation 

     Ease of Implementation 

1 Project would be difficult, if not impossible, to implement due to multiple private 

properties, requiring extensive analysis, and requires purchase of additional land 

 

2 Project would be difficult to implement, BNSF railroad ownership, requires purchase 

of additional land 

 

3 Project would be somewhat difficult to implement, single private owner, but requires 

additional analysis 

 

4 Project would be relatively easy to implement, public owner, but requires additional 

analysis 

 

5 Project would be easy to implement, public owner  

     Permitting Complexity 

1 Project would be difficult, if not impossible, to permit, requiring off-site mitigation  

2 Project would be difficult to permit, possibly requiring off-site mitigation, requiring all 

environmental permits 

 

3 Project would require in-water permits, requiring most environmental permits  

4 Project would require some environmental permits  

5 Project would be simple to permit and may be exempt from in-water and would be 

exempt from other permits  

 

     Construction Complexity 

1 Complex construction, difficult to contract, significant dewatering and fish exclusion, 

no road access 

 

2 Complex construction, difficult to contract, significant dewatering and fish exclusion, 

but with limited road access 
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Table 2 (continued). Criteria Used in AKART-based Prioritization of Restoration Opportunities. 

Restoration of 
Predevelopment 

Geomorphic Processes 
(project type) Ranking Criteria Comment/Explanation 

     Construction Complexity (cont’d) 

3 Moderate construction and contracting complexity, equipment/materials needed 

require in-water work and fish exclusion, limited road access 

 

4 Straightforward construction and contracting, some work required in-water and 

some fish exclusion, good road access 

 

5 Simple contracting, work can be done with easily accessible machinery, limited 

possibly no in-water work, very easy road access 

Contracts could be with volunteer organizations 

     Geomorphic Context 

1 Non-fish bearing small tributaries of tributaries or riparian enhancements of 

tributaries 

These represent small streams that are non-fish bearing 

2 Primary tributary mainstem of the SF Skykomish channel migration zone This criterion is the channel migration zone of the mainstems of 

the SF Skykomish primary tributaries 

3 SF Skykomish mainstem channel migration zone  

4 SF Skykomish mainstem side channel  

5 SF Skykomish River tributary fans at the mainstem These are the major tributary fans of the SF Skykomish River 
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RECOMMENDED IMPLEMENTATION STRATEGY 
The recommended implementation strategy is based on the results of this study (and 

previous assessments) and the collective professional judgment about the basin established 

during meetings between Herrera, County and USFS staff, and the Snohomish Basin 

Technical Committee. It is helpful to outline these conclusions below that resulted from the 

investigation and the vetting of the results by stakeholders mentioned above, as they guided 

the development of the recommended strategy. 

 Tributary alluvial fans are one of the key habitat features in the South Fork basin. 

The Miller River alluvial fan, the largest tributary fan in the basin, has already been 

known anecdotally as a locus for salmonid presence and spawning (Herrera 2009). The 

analysis and observations made herein indicate that smaller tributary fans support 

similar ecological structure and communities, albeit smaller in scale. The group agreed 

that these areas should be a focus of restoration activities. Restoration on alluvial fans 

primarily consists of actions that allow the tributary to migrate throughout the fan, as 

would have occurred prior to development. Channel migration on a fan is principal 

mechanism by which habitat on alluvial fans is made and preserved. 

 Geomorphology strongly regulates the presence and absence of hydraulic complexity 

in the basin. There are many places in the basin where there is limited channel 

migration because of the presence of surficial bedrock and lacustrine clays. 

 The native runs of salmon below Sunset Falls are larger in number, and are not 

constrained in the same way as those runs above the falls due to the presence of this 

natural barrier. As such, restoration actions that would benefit these native runs were 

deemed of higher value. 

 While there are excellent targets for restoration above Alpine Falls on the Tye River, 

the purpose of the study (i.e., improvement of salmonid habitat) meant that very 

little effort and emphasis was placed on opportunities in this area. Actions above 

Alpine Falls are included in Appendix A, but are not a focus of the restoration strategy 

discussion below. 

 The strategy is guided by the results of the AKART analysis of individual projects 

(Table 1 of Appendix A). While the AKART analysis cannot necessarily discriminate the 

relative importance between two similar individual projects, the broad results from 

the analysis does provide the relative importance of groups of projects, and those 

projects in particular areas. The results of the AKART analysis in the case of this study 

corroborate some of the points above, as well as earlier decisions made by the 

restoration team. 

The following elements (collections of project opportunities) should be included in any 

strategy of restoration in the South Fork basin. They are described roughly in order of their 
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degree of improvement to habitat, and their ease of implementation as identified in the 

AKART prioritization process. 

Miller River Alluvial Fan 
A suite of projects on the Miller River Alluvial Fan have already been analyzed in detail due 

to the maintenance and subsequent failure of the Old Cascade Highway (Herrera 2009, see 

Appendix E). From this analysis, it is known that the Miller River Alluvial Fan has significant 

ecological lift potential. Also, because of recent acquisition efforts by the County, the 

property needed to construct the restoration projects is largely in public hands, simplifying 

implementation of the projects. The projects will continue to be constrained by the BNSF 

railway at the north end of the alluvial fan and Miller River Road, a key access point to the 

Alpine Lakes Wilderness Area. 

Mt. Index Riversites Projects 
The large private development called Mt. Index Riversites is located primarily on the left 

bank of the South Fork downstream of Sunset Falls. Reconnaissance on foot within the river 

and on the public roads in the area indicated that there were a large number of restoration 

project opportunities that would have both ecological and flood hazard benefits. River-based 

reconnaissance also indicated that existing juvenile salmonid use was relatively high in this 

area (compared to above the falls), suggesting that ecological lift of those activities would be 

great. Further, there could be additional projects not identified in this study because not all 

of the area was surveyed due to lack of access. Lidar was also not available. At a minimum, 

it is recommended that Snohomish County and the USFS engage private landowners in the 

development, possibly through the Snohomish Conservation District, to prevent future habitat 

impacts from occurring. 

Property Acquisition and Conservation in Vicinity of Baring 
Due to its geological setting and a general lack of LWD, there are limited side channels 

throughout the South Fork. However, in the vicinity of Baring, there are several intact side 

channels. Many of these side channels are in private ownership and undeveloped. Therefore, 

to preserve what little habitat exists, it is highly recommended that these private parcels be 

acquired and placed into conservation. Like at Mt. Index Riversites development, it may be 

possible to work collaboratively with the King County Department of Natural Resources and 

Parks or private non-profit land conservancy organizations to acquire conservation easements 

where public acquisition is not possible. 

Tributary Fan Restoration Projects 
Virtually every large tributary fan in the study area has at least one restoration project 

opportunity associated with it. These are often the first areas to be developed, despite their 

hazards, as they are flat, close to a source of water, and typically ecologically productive 

(i.e., they have abundant fish). As such, human impacts have often complicated hazard 

management and infrastructure maintenance, often to the detriment of aquatic habitat. 
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The potentially high ecological lift possible in these areas makes them a focus of future 

restoration, and this is largely reflected in the prioritization in Appendix A. Because the 

alluvial fans were identified using remotely sensed data only, it may be prudent to perform a 

more exhaustive field analysis of these features to fully identify and develop opportunities in 

these areas. 

Road Removal and Realignment in the Beckler-Rapid Basin 
The Beckler and Rapid Rivers have been used extensively for access for logging and recreation 

in the recent past. These activities have been dramatically reduced with the establishment of 

the Wild Sky Wilderness Area. As such there are a number of logging roads that are no longer 

needed. Because these roads often constitute fill in the floodplain, their removal can expand 

existing habitat and restore predevelopment geomorphic conditions in otherwise impacted 

reaches. There are several project opportunity sites where this would occur in the Beckler-

Rapid Basin, including the removal of nearly a mile of floodplain road (FS Road 6550) in the 

floodplain of the Beckler River upstream of the Rapid River confluence. 

LWD Survey 
While no formal LWD survey was completed during the course of this study, it is clear from 

the preliminary work done as part of the South Fork geomorphic assessment that lack of LWD 

is an important limitation on habitat quality, quantity, and complexity in the South Fork, and 

the lower reaches of the major tributaries, particularly the Beckler River. A formal study 

would be extremely helpful to better assess and identify restoration opportunities involving 

the placement of LWD. In particular, the study should be designed to identify all woody debris 

in the stream (i.e., identify geomorphic situations where LWD accumulates), and existing 

riparian conditions in order to locate key locations where channel migration can occur to 

increase LWD debris accumulation in the stream. Because the problem appears most acute 

on the South Fork and Beckler River below its confluence with the Rapid River, these areas 

should be targeted first. Other major tributaries (e.g., Miller and Foss rivers, Money and Index 

creeks), which are generally in better shape, could be studied at a later date. 

Culvert Replacements and Expansion in Upper Portions of Southern 

Tributary Basins 
Probably the largest subset of projects by number is the replacement of culverts in the upper 

reaches of Money Creek, Miller River, and the Foss River. Money Creek and the Miller and Foss 

rivers are highly dynamic systems with copious amounts of sediment delivered along their 

length. The sediment often arrives to the river via debris flows propagating perpendicular 

to the channels and clogs the culverts along the roads located in the valley bottom. These 

debris flows form literally dozens of colluvial fans along the roadways. The unstable dynamics 

of these slopes have high potential for damage to infrastructure as they generate large 

quantities of sediment. 

In addition to damage to infrastructure, routine culvert placement and replacement can have 

a variety of habitat impacts. They include: 
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 Sediment accumulation upstream of a small culvert creates an unnaturally steep drop 

through the culvert and across the roadway such that a fish barrier can be created. 

 In rare cases, sediment can completely clog the culvert, causing the flow to run over 

the road, which creates a fish barrier and a source of in-stream pollution. 

 Often riparian vegetation is either removed directly during maintenance activities or 

indirectly as result of sediment being impounded above an insufficient crossing. 

Removal of riparian vegetation has a number of impacts to fish habitat including, but 

not limited to, temperature increases and loss of macroinvertebrate food sources. 

 The insufficient and poor design of culverts necessitates regular maintenance which 

has habitat impacts, even if work is done within a ―work window‖ (i.e., time window 

when fish are not present). In the maintenance activities, fines are produced and 

delivered to the tributary and ultimately the main channel. These fines are delivered 

to the stream ordinary low-water periods during spawning. These fines are thereby 

capable of smothering redds and degrading water quality. In-water noise can also be 

an impact to fish during maintenance construction activities. 

Therefore, an important task should be to evaluate whether the trunk roads (FS Roads 68, 

6410, 6412, 6420, and 6422) in these remote locations are necessary. Taken individually these 

projects to improve culvert crossings are generally low priority. However, if the roads are 

to remain, then these projects could be implemented collectively (grouped by stream or 

subwatershed), to increase overall habitat benefits to the river and creek systems and reduce 

maintenance over the long term. 
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SUMMARY OF FINDINGS 

Summary of Physical Factors 
There are many physical factors that were identified and used to generate restoration 

projects contained within Appendix A. Most of these were local in scale, and relevant only 

to a particular restoration project. However, a few key global factors guided most of these 

projects. They are: 

 The South Fork Skykomish floodplain occupies only a fraction of the apparent base 

of the Skykomish valley due to post-glacial incision into bedrock, and lacustrine 

sediments from glacial Lake Skykomish.  

 The South Fork and Beckler River contain less LWD and hydraulic complexity than 

predevelopment conditions, which results in highly simplified channel geometry in 

most locations. It is unclear the degree to which the system is impaired because of 

the uncertainty of the amount of wood and channel complexity present prior to 

development. 

 The single largest human modifications in the South Fork basin are the prisms and 

armoring associated with US-2, the BNSF railway, and trunk USFS roads in the 

tributaries. 

 Tributary fans are a key geomorphic element, and vary in size, structure and 

composition throughout the basin. 

 The Money-Miller Alluvial Fan Complex is the largest alluvial fan complex in the basin. 

It is also very dynamic and has a large number of restoration opportunities associated 

with it because of its extensive history of development. 

Summary of Ecological Factors 
As with the physical factors, there are many ecological factors that were identified and used 

to generate restoration projects contained within Appendix A. Most of these were local in 

scale and relevant only to a particular restoration project. However, a few key global factors 

guided most of these projects: 

 An extensive amount of suitable habitat (approximately 70 miles of streams) exists 

for salmonids including habitat for the three ESA-listed species Chinook salmon, 

steelhead, and bull trout. 

 Fish use of habitat in the South Fork below the natural passage barrier at Sunset Falls 

was observed to be high compared to the habitat above the falls. 
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 Tributary fans within the South Fork basin are ecologically rich because they provide 

a diversity of habitats, and an influx of dissolved oxygen, cold water, nutrients, and 

potential food sources. 

 Pool and edge habitat, particularly in the South Fork, Beckler, lower Foss, and Lower 

Miller rivers and lower Money Creek were found to be moderately degraded because 

the channel geometry has been simplified due to the lack of LWD, bank armoring, and 

road density. 

Data Gaps 
Data gaps in the basin are significant. Very little information exists on nearly every 

environmental variable important for restoration projects (see Appendix B). A brief listing of 

the data gaps is included below along with a description of the utility of the information in 

light of the results of this feasibility study. 

 Hydrologic analysis – The work on the Miller River, which had to indirectly describe 

the hydrology of the upper South Fork and the North Fork, is the first quantitative 

attempt to assess the site-specific hydrology of any part of the South Fork basin. It 

indicates that while the Miller River largely mimics well known trends in the long 

record of data collected on the main stem of the Skykomish River in Gold Bar, there 

are distinct patterns in the South Fork basin in the distribution of runoff, particularly 

the starvation of moisture as one moves east in the range. Therefore to support 

further restoration efforts in the South Fork basin, it is recommended that all of the 

major tributaries be analyzed (i.e., at a minimum the Tye, Beckler, and Foss rivers). 

From the experience of the Miller River work, it is recommended that these analyses 

be based upon water level observations (rather than hydrologic modeling) in those 

tributaries. The dearth of precipitation data at higher elevations, and the complexities 

of physical processes there (i.e., primarily the dynamics of rain-on-snow events), 

make any hydrologic modeling effort difficult. However, without accurate, calibrated 

hydrology, it is impossible to reliably predict habitat benefits from future restoration 

actions. Further, without knowing hydrologic forcing, no flood protection project 

can accurately quantify the expected flood benefits achieved from a particular 

engineering design, or assess flood risk from any action in the South Fork floodplain. 

 Geomorphic analysis – Aside from the Skykomish geologic map and the geomorphic 

assessment of the South Fork (Appendix C), there have been no geomorphic analyses 

done in the South Fork basin. Geomorphic analyses provide the landscape context for 

restoration actions by identifying what predevelopment conditions and what range of 

habitat outcomes are possible given a set of physical inputs. Without these analyses, it 

is possible that restoration engineering design will fail to meet project objectives over 

the long term. It is recommended that geomorphic analyses be performed on all of the 

major tributaries (i.e., the upper Miller, Tye Beckler, and Foss rivers) to better inform 

restoration projects in these areas. 

 LWD survey – As mentioned in the Recommended Implementation Strategy section 

earlier in this document, it is clear from an informal survey of wood in the geomorphic 
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assessment of the South Fork (Appendix C) that the river system is deprived of wood, 

both as compared to historical conditions and other river systems in the Pacific 

Northwest. As such, a formal survey of LWD and its sources should be undertaken 

throughout the lower reaches of the basin to better understand the origin of wood 

deprivation and formulate strategies to ameliorate the habitat impacts of the lack 

of LWD. 

 Hydraulic modeling – There has been no modern hydraulic modeling in any part of 

the basin, with the exception of the two-dimensional modeling performed on the 

Miller River fan as a part of this feasibility study (Appendix E). An earlier flood 

study of the basin conducted by the Federal Emergency Management Agency (FEMA) 

that established initial base-flood elevations is likely out-of-date with respect to 

both standard hydraulic methods and the hydrology it is based upon. Hydraulic 

modeling will be necessary to complete some of the restoration projects identified 

in Appendix A. Hydraulic modeling may also be helpful in identifying the benefits of 

various restoration and flood protection strategies (e.g., Timber Lane Village) and 

identifying impacts to nearby landowners from any engineering action. 

 Riparian assessment – While some existing information is available on the riparian 

condition for the South Fork, Beckler, Miller, and Foss rivers (USFS studies in 1990s), 

this information was collected at the watershed scale and is outdated. A targeted 

study of the riparian areas along the South Fork, and key tributaries would provide 

updated information on the current conditions including off-channel habitats in these 

areas. This study would complement the LWD study proposed above. 

 Targeted fish use assessment – Fish presence surveys (Wild Fish Conservancy, WDFW) 

have been completed in the South Fork, lower Tye, Beckler, Miller, and Foss rivers, 

and the lower reaches of Money and Index creeks, but have been limited to Chinook, 

coho, pink, and chum salmon; steelhead; and bull trout. Fish habitat use surveys tied 

to areas where high benefit restoration opportunities have been identified or areas of 

high ecological value (tributary fans) would inform how projects are designed and 

implemented. Also, there is evidence that the basin is used by resident trout, but 

information is lacking on the extent of the use. A study of resident fish in targeted 

streams such as the upper Tye River would also inform the design and implementation 

of restoration projects. 

Highest Priority Restoration Project Opportunities 
Once the prioritization was completed and shared with County staff, County staff determined 

the seven highest priority projects, mostly based upon the scores shown in Appendix A. Some 

additional consideration was given to geographically balancing the projects between the 

South Fork and the tributaries. A more complete description of each of these highest priority 

projects is given below, along with design and construction costs where applicable, and a 

figure illustrating project constraints and potential actions. The projects appear in no 

particular order. 
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FS Road 6550 (ID: BR-13) 

FS Road 6550 extends north and east from FS Road 65 just after its crossing of Fourth of July 

Creek on the Beckler River in Snohomish County. As observed in the field and shown on the 

USFS road map, FS Road 6550 dead ends at Bullbucker Creek (Beckler River RM 9.6: Figure 7). 

Originally the road continued to the north to connect with FS Road 65 and FS Road 63 that 

runs along the North Fork Skykomish River. The abandoned roadbed north of Bullbucker 

Creek has been reclaimed by vegetation and wetland seeps, but is still elevated above the 

floodplain. Several dispersed campsites are located along the 1.3-mile maintained road spur. 

A low bridge over the Beckler River at RM 8.8 is undersized and appears to be in danger of 

being washed out. The river is confined by the fill along this spur road that starts on the west 

side of the river, and then crosses to the east side. The roadbed cuts the river off from its 

floodplain throughout much of the length of the spur. 

Since FS Road 6550 is within the floodplain of the Beckler River, it has a significant impact 

on fish habitat in the Beckler River system. In particular, all three listed species (bull trout, 

Chinook, and steelhead) could use the area opened by this project. Removal of the road fill 

and bridge could restore predevelopment floodplain functions within a 10- to 15-acre area 

because of the intact mature vegetation in the valley. 

The project would entail abandonment of 1.3 miles of FS Road 6550, removal of the road 

fill from the floodplain, and removal of the bridge at RM 8.8. Additional roadbed that was 

previously abandoned could also be removed. Although it may be necessary to survey the 

road if the project were to go out to bid, a recent report discussed the relative costs of 

road decommissioning by the USFS (Duensing 2004). From this report, it is found that 

decommissioning can cost up to $30,000 on USFS lands if the road is completely removed, but 

as little as $1,000 if the road is simply abandoned, as the portion of FS Road 6550 beyond 

Bullbucker Creek currently is. Survey and design costs would likely be comparable to the total 

amount required for complete removal if effort was taken to identify and then survey the 

portion of the 1.3 miles of road that is within the floodplain (see below). Therefore a simpler 

strategy would be to use USFS or County Roads crews to completely remove the 1.3 miles of 

road that remains without doing further analysis. Assuming the high end of the estimate (to 

account for removal of the bridge and multiple culverts) and a 3 percent escalation rate from 

the time of Duensing’s (2004) report publication, the approximate construction cost in this 

scenario is $51,000. 

Approximate Design Cost If Surveyed: $50,000 

Approximate Construction Cost If Performed by USFS or County Roads Crews: $51,000 

Old Cascade Highway (ID: MR-9) 

In January 2011, Old Cascade Highway was obliterated by an avulsion of the Miller River just 

west of the historic bridge crossing. Now most of the flow goes through avulsion site (see 

photo in Appendix A with the simpler project description) and the road has been closed 

indefinitely. The highway had considerable rock along its prism to protect it from attack by 

the river, which would be removed and relocated to the edges of the alluvial fan (Figure 8).  

Return to Figure 6 

Return to Figure 6 
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The highway also inadvertently protected the railroad, which is now the only significant 

infrastructure that is intact and crosses the fan. 

The benefits of this project would be large. Approximately 11 acres of disconnected floodplain 

and 1,700 linear feet of side channels will be reconnected if this project is implemented. 

There will also be an improvement of aquatic habitat complexity and quality in 200 linear feet 

of the main channel complex. Over time, it is likely that one of the disconnected side channels 

may eventually become the new thalweg. This would allow the avulsion channel and the 

former main channel to aggrade, revegetate, and become an ecologically productive side 

channels. In short, habitat on the fan would be expanded greatly if the road were to be 

removed. 

The Old Cascade Highway project involves removing the existing fill and rock associated with 

the Old Cascade Highway and Bridge abutments (approximately 2,000 cubic yards of riprap 

and almost 25,000 cubic yards of fill), and placing the riprap along 650 feet on the upstream 

side of the currently unarmored railroad embankment on the Miller River left bank that is 

at current risk to failure (Figure 8). As part of this riprap placement design, and due to the 

channel avulsion potential described above, consideration should be given to the possibility of 

the main channel migrating to the northwest and flowing between the remaining segment of 

the Old Cascade Highway and the railroad. If this were to happen, the remaining segment of 

the Old Cascade Highway as well as any unarmored segment of the railroad embankment 

could be compromised. Design and construction costs are estimated to be $1,408,325 (for 

details, see Appendix E-1). The cost estimate includes removal of road fill, but does include 

disposal of asphalt or the bridge itself. 

The road has, and will continue to protect the railway so long it is in place, though there 

is clear evidence that it has been and will continue to be gradually lost due to natural 

processes. The railway prism west of the existing Miller River main channel crossing is not 

armored. Hydraulic modeling results indicate high velocities (in excess of 10 feet per second: 

Appendix E) in this area, which was corroborated by significant geomorphic changes observed 

following recent high flows in the vicinity of the left bank railway bridge abutment. 

There is a greater potential for encountering hazardous or culturally significant materials 

than any of the other high priority projects. The road has been in place, in some form, for 

nearly 100 years, and it may have been located at a historical Native American crossing point. 

The bridge is relatively newer than the road itself, so there may be old creosote-treated 

wooden abutments from the original bridge buried in the road prism. The bridge itself is also 

potentially a historic resource and the extent to which the abutments would be included in 

that determination is unknown. 

Approximate Design and Construction Cost: $1,408,325 (see Appendix E-1 for details) 

Miller River Road Revetment (ID: MR-11) 

A rock revetment extends along Miller River Road at the apex of the Miller River Alluvial Fan. 

The revetment extends 150 feet beyond the road, blocking a former side channel. There are 

several private properties downstream in the formerly active channels. At this location, there 

is also another side channel on the far side of the channel way, adjacent to Miller River Road. 

Return to Figure 6 
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The Miller River Fan is one of the most productive alluvial fans in the study area. The Miller 

River Road Revetment blocks 5 acres of floodplain on the alluvial fan from being engaged by 

the river. This limits rearing and spawning opportunities for Chinook, coho, and steelhead. 

The benefits of this project would be to reengage a set of side channels at the extreme 

west edge of the alluvial fan. These side channels have mature native vegetation along 

them, as well as hyporheic water input. Some (but not all) of this area is already developed. 

Therefore, acquiring these developed properties, demolishing existing structures, and 

revegetating the area would increase the ecological performance of this project. 

The core of the Miller River Road Revetment project involves removing 150 lineal feet of the 

existing riprap and fill material that is the Miler River Road revetment. This revetment is 

currently being eroded by the river and blocking a former side channel (Figure 9). The wasted 

rock would be used to construct a 350-foot long setback revetment in order to protect the 

roadway and communities and property on the left bank. Alternatively, the private properties 

in question (called out in Figure 8) could be acquired, but their acquisition is not included 

in the cost estimate. Combined design and construction cost associated with this work is 

estimated at $2,630,320 (for details, see Appendix E). It is important to note that the 

acquisition of the private properties might result in minor construction cost savings because 

the rock acquired from the removal of the Miller River Road revetment could then be end 

dumped along Miller River Road (well above the ordinary high water mark) rather than placed 

in a new levee. Moving the rock to the road might also provide a greater habitat benefit by 

reengaging a set of former side-channels that run through these properties. 

Approximate Design and Construction Cost: $2,630,320 (see Appendix E-1 for details) 

Miller River Curve Revetment (ID: MR-10) 

A large revetment called the Miller River Curve Revetment primarily protects the Old Cascade 

Highway from attack by the main stem of the Miller River. It also secondarily protects a 

collection of small private properties on the east side of Miller River Road (Figure 10). The 

cross-section of the revetment is large (on the order of dozens of square yards), with a 

considerable amount of large rock. It extends for 750 feet. A full accounting of the conditions 

on the alluvial fan is summarized in Appendix E. 

The benefits of this alternative are significant. The alternative would reconnect 5.5 acres of 

disconnected floodplain and approximately 1,000 linear feet of side channels. It would also 

improve of aquatic habitat complexity and quality in 50 linear feet of the existing main stem. 

Removing this revetment would reengage these channels, even without removing the road 

(i.e., the Old Cascade Highway project), though implementing the Old Cascade Highway 

project would improve the performance of this alternative. 

The Miller River Curve Revetment project involves removing approximately 3,400 cubic yards 

of existing riprap and 48,100 cubic yards of fill that is on the Miller River Curve revetment, 

and placing that riprap on the east side of the Miller River Road prism. If done in conjunction 

with the Old Cascade Highway project, some of the fill and rock can be reused to protect the 

railway, particularly since it is larger than most of the rock placed along the highway. Design 

and construction costs associated with the proposed work are estimated at $2,885,510 (for 

details, see Appendix E-1). 

Return to Figure 6 
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The Miller Curve Revetment serves as secondary flood protection to the railway, though 

its impacts to the railway are mixed. The removal of the revetment would increase the 

probability of a channel forming that would directly impact the unarmored railway prism. 

However, removing the revetment would reduce the risk of debris flow from reaching 

the railway by engaging most of the modern alluvial fan. Removal may also reduce flood 

elevations at the bridge itself. Because the construction activities would only be removing 

relatively recent placed fill (though the date of placement is uncertain), the probability of 

encountering cultural resources or hazardous materials is small. 

Approximate Design and Construction Cost: $2,885,510 (see Appendix E-1 for details) 

Foss River Alluvial Fan (ID: TR-1) 

Foss River Road bisects the Foss River Alluvial Fan just upstream from the confluence of the 

Foss and Tye rivers. The road also bridges the river in a way that constricts the floodplain 

of the river. The Foss River Alluvial Fan is naturally incised and constrained because it is 

generally inset into the Beckler Peak Rock Avalanche deposit. However, the road and the 

fill associated with it unnaturally direct the flow to two locations: the current main channel 

and another low spot near the junction of Foss River Road and FS Road 6810. The low spot 

does not have a culvert, and all of the flow currently overtops the road. Though an avulsion 

is not imminent at this time, it is likely that as the fan aggrades more flow will be directed 

to the road junction. Continued overtopping will act to scour the road prism and potentially 

eventually cause the loss of both Foss River Road and FS Road 6810 (Figure 11). 

The project would investigate the solutions potentially available to restore predevelopment 

geomorphic processes to all or part of the fan. The study would determine if simple solutions 

could be implemented to improve habitat conditions on the alluvial fan and decrease erosive 

risk on the roadway. Examples of these simple solutions include (but are not limited to) 

placing a culvert or bridge near the junction of Foss River Road and FS Road 6810 or placing 

large woody debris to deflect flow away from the Foss River Road). Another purpose of the 

study will be to determine if two-dimensional hydraulic modeling will be required to further 

design these simple solutions. Like most of the rest of South Fork basin, the hydrology of the 

Foss River is largely unknown. Therefore any modeling effort would need to estimate first 

the hydrology of the basin. Finally, the project would investigate the feasibility of moving 

the road to another location that would be beneficial from habitat, flooding, and road 

maintenance perspectives. 

The Foss River Alluvial Fan provides important habitats for three listed species (Chinook, 

steelhead, and bull trout). The alluvial fan is currently impaired in several ways by the road 

crossing in the middle of the alluvial fan. The objective of the project is to reengage a larger 

portion the Foss River Alluvial Fan and the rearing habitat it potentially possesses. Another 

objective is to prevent future access disruptions and environmental impacts from flooding 

and road maintenance. Proposed improvements may increase channel length and floodplain 

engagement, improving rearing conditions, but also expanding spawning habitat area. 

Approximate Geomorphic Assessment Cost: $15,000 

Return to Figure 6 
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South Fork RM 16.9 Right Bank (ID: SFSR-42) 

The Beckler River confluence with the South Fork Skykomish River is located at approximately 

RM 16.9 on the right bank. The river now crosses under US-2 downstream of the Beckler River 

confluence at RM 16.8. A side channel cuts through the Beckler River fan floodplain on the 

left bank of the Beckler River where it bends sharply southeast towards the South Fork 

Skykomish River. This area is near the site of an historic landslide from Beckler Peak that 

pushed the Beckler River to the west. The floodplain in this area is intact and forested, and 

the right bank of both rivers is in private ownership (Figure 12). 

The parcel in question is probably one of the largest single private parcels on the major 

(named) alluvial fans in the basin. Alluvial fans, particularly those of the major tributary 

rivers, are important for all of the listed species in the area (Chinook, steelhead, and bull 

trout). Acquiring and restoring the parcel provides valuable rearing habitat for all of these 

species. It can also expand spawning for steelhead and Chinook by allowing the fan to develop 

alternate channels through the floodplain, as they did prior to development. 

The project would entail purchasing the private parcel on the right bank of the South Fork 

Skykomish River between RM 16.9 and RM 17.1 and the Beckler River. The purpose would 

be to preserve and protect the side channel and floodplain in this area. A portion of this 

parcel has been cleared and could be revegetated, even though the cleared area is likely 

outside of the floodplain. Acquisition of the parcel could also enable a larger range of bridge 

replacement options that would have significant ecological benefits, since the bridge is near 

the end of its design life and will need to be replaced within the next several years. 

Approximate Acquisition Cost from King County Tax Records: $187,000* 
*does not include costs associated with building demolition and revegetation 

South Fork RM 7.5 Left Bank (ID: SFSR-19) 

The inlet of large forested side channel is currently in small-parcel private ownership near the 

Town of Baring. The area could theoretically all be developed despite that most of the nine 

small parcels are in the floodplain and possess a side channel. The project includes all of the 

properties north and west of the junction of NE 190th Street and 637th Avenue NE. Two of 

the parcels are already developed with small recreational cabins. Based upon photographs 

in King County tax records, these structures are built on stilts, suggesting that the parcels 

are inundated regularly. The other parcels are all currently in private hands and could be 

developed, and further negatively affect rearing areas and reduce riparian and floodplain 

vegetation (Figure 13). 

Very few active side channels exist on the South Fork. Even fewer have adjacent (riparian) 

mature forest associated with them, like in this area. Further the side channel is associated 

with the Index Creek Alluvial Fan, one of the focus points for the three listed species in the 

area (Chinook, steelhead, and bull trout). 

The project would acquire these precarious, yet ecologically valuable parcels and place them 

in a conservation easement. Following acquisition, the three developed parcels would have 

the recreational buildings currently on them demolished and then reforested. A longer-term  

Return to Figure 6 
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Figure 13.  RM 7.5 Left Bank Acquisition 
  Plan.
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program of acquisition could continue to acquire parcels further upstream to buffer this 

unusual feature. 

Approximate Acquisition Cost from King County Tax Records: $259,000* 
*does not include costs associated with building demolition and revegetation 
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