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IINTRODUCTION 
This technical memorandum is part of a larger feasibility study of salmonid habitat restoration 
projects within the South Fork Skykomish River Basin. The larger feasibility study covers an 
area of 70 miles of streams within the basin and includes the South Fork Skykomish River and 
its major tributaries: Tye, Foss, Miller, and Beckler rivers, and Deception, Surprise, and 
Money creeks (Figure 1). These tributaries comprise the project study area for the larger 
feasibility study; however, this technical memorandum only includes identification of 
restoration opportunities within the Beckler and Rapid rivers. The Rapid River is a major 
tributary to the Beckler River. This study was completed for King County and USFS technical 
review team, which have been involved in the oversight and review of this project. 

The feasibility study is being implemented in two phases. The first phase includes completion 
of three studies/reports that will feed into a final feasibility report. These reports include: 

 Summary Report: a review of existing literature and data available for the South Fork 
Skykomish Basin, data gaps, and potential studies that could be completed to fill those 
gaps. A draft report was completed by Herrera in June 2012. 

 Geomorphic Analysis Report: a geomorphic assessment of the South Fork Skykomish 
Basin and identification of potential restoration opportunities along the South Fork 
Skykomish River mainstem. A draft report was completed by Herrera in October 2012. 

 Beckler and Rapid Rivers Restoration Opportunities Identification Study (this 
technical memorandum): an identification of potential restoration opportunities 
along the Beckler and Rapid Rivers based on a 1-day rapid field reconnaissance and 
review of existing literature/information about these rivers. 

The second phase entails synthesizing into one consolidated list, information collected from 
these studies regarding potential restoration opportunities. These potential restoration 
opportunities will then be evaluated to determine the top priority restoration projects that 
would potentially be implemented by King County in the future. The findings from this 
synthesis and prioritization will be described in a final feasibility report. 

Purpose of the Study 
The purpose of this study is to conduct a rapid reconnaissance to identify, potential salmon 
habitat restoration opportunities along the Beckler and Rapid rivers (Figure 1). This is a pilot 
study that was completed to inform similar reconnaissance-level investigations of the other 
major tributaries to the South Fork Skykomish River, including the Tye, Foss, and Miller rivers, 
and Deception, Surprise, and Money creeks (Figure 1). Results of the investigations of these 
additional tributaries will be described in the final feasibility report. 
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MMETHODOLOGY 
The study followed the process-based principles identified by Beechie et al. (2010). Process-
based restoration principles are intended to reestablish physical, chemical, and biological 
processes that create and sustain river and floodplain ecosystems. The approach involved 
review and analysis of available information. 

Two types of information about existing salmon habitat conditions, geomorphic setting, and 
potential salmon habitat restoration opportunities were collected for this study of the Beckler 
and Rapid rivers: existing literature and maps, and observations from a rapid 1-day field 
reconnaissance. 

In general, the criteria used to select potential salmon habitat restoration projects considered 
that functional flow dynamics are important as they, for example, include floodplain channel 
flushing flows, channel maintenance flows, and channel forming flows (Wald 2009). Functional 
flows contribute to watershed processes, natural variability, and ecological connectivity that 
support the resilience of salmonid species to natural and anthropogenic disturbances (Bisson 
et al. 2009). So, an attempt was made to identify restoration opportunities that take full 
advantage of longitudinal, lateral, and vertical hydrologic connectivity in an effort to 
maximize flow dynamics and thus habitat in the study area. 

Specifically, the ccriteria used to select potential salmon habitat restoration projects 
included: 1) projects that would restore predevelopment processes to the river system, 
2) projects that would result in restoring or reconnecting fish habitat directly (such as removal 
of a road within a floodplain), and 3) projects that would benefit fish and also prevent future 
emergency actions to protect human infrastructure (e.g., LWD placement within a riprapped 
stream bank along a road, where the road was at significant risk of being damaged within the 
next few years). More details about the methods used to collect information for this study are 
provided below. 

Existing Information 
Physical Setting 
The physical setting for the Beckler and Rapid rivers is primarily provided by a watershed 
analysis of the greater Beckler River basin (USFS 1995), and a geologic map of the area 
(Tabor et al. 1993). The geologic map and associated text provides information on the recent 
geologic past that serves as a template for the analysis performed herein. The watershed 
analysis provides basic physical variables, such as rainfall, and past human activities in 
the basin. When placed in context with observed human modifications, and hypothesized 
predevelopment conditions, the geomorphic ramifications and habitat benefits of restoration 
actions can be ascertained. 
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Habitat Conditions 
Herrera reviewed United States Forest Service (USFS) historic (mid 1990s) reach and 
watershed assessments of the Beckler and Rapid rivers. Where relevant for the Beckler and 
Rapid rivers, historic habitat conditions were obtained from these studies and from aerial 
photographs. 

Habitat Impairments 

Predevelopment Habitat Constraints 
Predevelopment constraints on habitat include natural features within the river system (such 
as fish passage barriers or landslide debris) that existed prior to development of the sub-basin 
and had a potential effect to fish populations and/or fish habitat (this effect could be 
beneficial or temporarily negative). Information on these constraints were obtained from the 
USFS historic (mid 1990s) reports for the Beckler River, if it was available. Predevelopment 
constraints on habitat were considered within context of the physical setting described 
below. Once the primary predevelopment constraints on habitat were understood they were 
placed within the context of observed human modifications, which are described in the next 
subsection. 

Human Modifications 
Existing human modifications were identified using Google Earth and aerial photographs 
provided by the County. Additional information on human modifications and their locations 
was obtained from a Level II Stream Survey of the Beckler River and some of its tributaries 
that was completed for the USFS by Cascades Environmental Services, Inc. in 1997 (Cascade 
Environmental Services, Inc. 1997). A map of the potential human modifications to the Beckler 
and Rapid rivers was developed as a guide for field verification. 

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 USFS as well as from USFS hard copy records of restoration projects. 

USFS switched to using the WIT database to store information about the restoration projects 
that occurred after 2007. This data were not available for this memorandum, but will be 
added to the final feasibility report. 

Field Investigation 
Habitat Impairments 
A Herrera geomorphologist and an ecologist, accompanied by King County and USFS staff, 
conducted a 1-day field reconnaissance of the Beckler and Rapid rivers on August 16, 2012. 
The purpose of the field reconnaissance was to observe and document existing conditions, 
habitat impairments, and identify potential salmonid habitat restoration opportunities in the 
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Beckler and Rapid rivers. The field reconnaissance occurred in vehicles and on foot along the 
Beckler River from river mile (RM) 0.0 to approximately RM 10.0, and along the Rapid River 
from its mouth to RM 3.5. The Beckler River was accessed by vehicle along the Beckler River 
Road (also known as Forest Service [FS] Road 65), and by FS Road 6550; the Rapid River was 
accessed by FS Road 6530 (Figure 2). Only areas that could be reached by vehicle and a short 
walk from the road were investigated. Access to private property was not granted and 
therefore no habitat areas within private properties were investigated unless viewed from the 
road. 

Predevelopment Habitat Constraints 
During the field reconnaissance, constraints to habitat such as landslides or other natural 
modifications that would have occurred prior to development were observed if possible. 
These observations were noted, but not mapped during the field reconnaissance. A brief 
description of these constraints is provided in this report. Predevelopment constraints 
on habitat were considered within context of the physical setting. Once the primary 
predevelopment constraints on habitat were understood through the field investigation, they 
were placed within the context of observed human modifications, which are described in the 
next subsection. 

Human Modifications 
A field map of potential human modifications to the Beckler and Rapid rivers that had been 
identified from existing information was used as a guide to target the field reconnaissance. 
Human modifications including but not limited to rock armoring, culverts, bridge, fill, and 
roadway infrastructure were observed and mapped in the field. Notes and photographs of 
human modifications were noted and georeferenced in the field and compiled. 

Observed Habitat Features 
Where access was possible during the 1-day field reconnaissance of the Beckler and Rapid 
rivers, general habitat features such as amount of large woody debris, instream fish habitat 
diversity, and riparian condition were noted, but not mapped. Descriptions of these general 
field observations are provided in the Results section of this technical memorandum. 

Observed Restoration Opportunities 
Salmonid habitat restoration opportunities were identified and mapped during the 1-day field 
reconnaissance of the Beckler and Rapid rivers. As previously stated, restoration opportunities 
identification was based on restoring predevelopment geomorphological processes to the river 
and watershed. The criteria for selecting restoration opportunities were described in the 
introduction of this Methodology section. During the limited field reconnaissance, restoration 
opportunities were primarily identified where human modifications and their impairments on 
fish habitat were observed. A list and map of the potential restoration opportunities were 
developed. 
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RRESULTS 
This section presents the results of the restoration opportunities identification. It begins with 
information about the physical setting and the existing and observed habitat in the Beckler 
and Rapid rivers and then describes the potential restoration opportunities that were 
observed during the site visit. 

Existing Information 
Physical Setting 
The physical setting of the study area is described by USFS (1995), a watershed analysis of the 
basin, and the geologic map of the Skykomish Quadrangle (Tabor et al. 1993). The basin as a 
whole is highly concave with the lowermost stretches of the two primary rivers (Beckler and 
Rapid) having slopes on the order of a few percent, with extremely steep side slopes on most 
of the valley walls, typically exceeding 100 percent. The lowermost reaches are the focus 
of the work described here. The main stem of the Beckler River is completely controlled by 
and confined within the Straight Creek fault zone, which in most areas of Washington State 
separates marine intrusive rock to the west from older continental metamorphic rock to the 
east. The Rapid River is perpendicular to the Straight Creek fault, and dissects predominantly 
metamorphic rocks of the Cascade Mountains central core. Both the Beckler and Rapid river 
valleys contained alpine glaciers, which melted back before the Puget Lobe continental glacier 
advanced and dammed the lower reaches of the Skykomish River. The dammed waters, called 
glacial Lake Skykomish, only influenced the lowest few miles of the Beckler River, but there 
remain large volumes of unconsolidated sediment in this area on and near the riverbanks. 
Glacial sediment coats the remainder of the lower reaches of channels that are a focus of 
this restoration opportunity identification study. Other more specific historical changes are 
discussed later in this document in terms of the restoration opportunities. 

Like the rest of the Skykomish River basin, the hydrology of the Beckler River is dominated 
by intense rain and rain-on-snow events (USFS 1995); however, there has been no work to 
determine flood frequency curves for the basin as a whole or any of the subbasins (e.g., 
the Rapid River). The Rapid River has a lower elevation (around 4,000 feet in three places) 
connected across to the eastern slope of the Cascades than other subbasins in the Skykomish 
River and may be much more of an eastern-slope snowmelt basin. There are significant data 
gaps in the basin concerning quantitative physical variables (topography, hydrology, and 
geomorphology) that would enhance restoration activities with further study. 

Habitat Conditions 
The Beckler/Rapid watershed riparian habitat contains a patchwork of different aged forest 
stands that range from 15 years to 400 years old with a few small patches of very old growth 
stands (900 to 1,000 years in age) (USFS 1995). As expected in a disturbed system, the forest 
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stands that are closest to the rivers range in age from 20 to 75 years and are referred to 
as mid-seral stands. Timber harvesting, fires, and other human activities are attributed to 
the disturbance of the riparian areas. Timber harvesting has been active within the Beckler/ 
Rapid River watershed since the turn of the 20th century. Timber operations were expanded 
briefly in the 1970s and 1980s. In 1987, the Timber and Fish Act was established to provide 
protection of streams and wetlands by prohibiting harvesting in core riparian zones within 
50 feet from the river (Washington Administrative Code Riparian Management Zones 
Section 222-30-021 and defined in Section 222-16-010). Also, roughly half of the basin is now 
permanently protected from logging by the creation of the Wild Sky Wilderness in 2008. 
Active timber harvest is still ongoing within the Beckler River watershed outside riparian 
areas and in a few cases within riparian areas that are privately owned. Sedimentation of 
spawning gravels is exacerbated by timber harvesting and roads that dissect the watershed, 
particularly in its lower portion (USFS 1995, 2010; Cascade Environmental Services, Inc. 
1997). 

Instream habitat quality is relatively 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). Cascade Environmental Services (1997) observed 2.6 pools 
per mile in the lower reach of the Beckler to RM 8.5 and 6.7 pools per mile from RM 8.5 to 
RM 13. 2. The study indicates that the higher pool frequency in the upper reaches is due 
to both a steeper gradient and greater amounts of LWD. Spawning gravel was found to be 
abundant and of good quality during the 1997 stream survey. Stream temperatures were 
in the optimum range for salmonids when surveyed in 1997 (55 to 65 degrees Fahrenheit) 
(Cascades Environmental Services, Inc. 1997). While this information is outdated, more recent 
information is not available. 

Predevelopment Habitat Impairments 
The South Fork Skykomish River did not have anadromous fish prior to the trap and haul 
operations at Sunset Falls that started in 1958, although resident fish did exist within 
the subbasin (WDFW 1998). The Beckler River also has a predevelopment fish barrier to 
anadromous fish. At RM 11.8, just below the confluence of Elbow Creek (see Figure 2), a 
12-foot waterfall presents an impassable barrier to upstream migration of fish (USFS 1995). 

Landslides and avalanches cause vegetation removal within unstable chutes that reach the 
edge of the mainstem Beckler and Rapid rivers in many places. Mass erosion from these 
areas can either contribute fine sediment to the system which can cause embeddedness of 
spawning gravels (impairment of fish habitat) or alternatively can provide additional gravel to 
the system (i.e., beneficial to fish), depending on the soils associated with the chutes. 

Fires within the Beckler/Rapid River watershed have also affected the forest age, species 
composition, and species diversity (USFS 1995). The most recent large fire event was the 
Evergreen fire in 1967 that burned many thousands of acres around Evergreen Mountain and 
Evergreen Creek near the confluence of the Beckler and Rapid rivers (USFS 1995). 
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Human Modifications 
Human modifications within the Beckler/Rapid River watersheds include timber harvest, 
road fill, bridges or culverts at road crossings, bank armoring, recreational facilities (such as 
campgrounds and dispersed campsite), and stormwater runoff with pollutant from vehicles. 
Timber harvesting and roads (and associated infrastructure and fill) are the two modifications 
that have created the largest amount of disturbance within the watershed. 

Field Investigation 
Habitat Impairments 

Predevelopment Impairments 
The primary rivers that contain the species of interest are generally all fault-confined 
mountain rivers. Landslides and mass wasting (natural geophysical events) are common in 
these environments. As such, periodic natural disturbance is expected. Wildlife species are 
generally adapted to these processes, although they may temporarily be negatively impacted 
from these geophysical events, but generally they provide beneficial inputs of sediment and 
gravel into the system. Human disturbance such as timber harvesting within the watershed 
exacerbates these natural landslides, causing much more debris (usually fine sediment) to 
discharge into rivers and ultimately overwhelming the system and negatively affecting fish 
habitat. The Beckler River system has been disturbed by timber harvesting over several 
decades. 

Human Modifications 
The primary human modifications observed throughout the Beckler River and Rapid River 
study reaches are the placement of fill and protective armor along the prisms of FS Road 65, 
FS Road 6550, and FS Road 6530 (FS Road 6530 is along the Rapid River), and along bridge 
abutments. FS Road 65 crosses the Beckler River at RM 1.0 just after crossing over Bolt Creek. 
The road then runs along the east side of the river and crosses seven tributaries to the 
Beckler River (including the Rapid River) between RM 2.9 and RM 10.0. The FS Road 6550 
roadbed is direct fill within the floodplain of the Beckler River. Because the road sits low 
within the floodplain, it was washed out at the confluence of Bullbucker Creek (RM 9.6; see 
Figure 2), and was blocked off and abandoned at that point. Several dispersed campsites are 
also located along this floodplain road, which add to riparian disturbance. 

Similar human modifications as those on the Beckler River were found on the Rapid River. 
FS Road 6530 crosses the Rapid River three times within the first river mile, and FS Road 65 
crosses the mouth of the Rapid River. While there was less armoring of the Rapid River 
compared to the Beckler River, the amount of armoring and fill per mile of stream was still 
at a relatively high level compared to streams in less disturbed watersheds. 

Observed Habitat Features 
Field investigations confirmed similar conditions to those described in the Level II Stream 
Survey of the Beckler River and some of its tributaries (Cascades Environmental Services, Inc. 
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1997). Generally, riparian habitat along the Beckler River from RM 0.0 to RM 10.0 consists 
of intact forest along the river embankments, except where roads and road crossings occur. 
Most of the riparian area consists of second growth mixed coniferous/deciduous forest canopy 
that had good potential to provide large woody debris (LWD) recruitment in the future if not 
harvested. 

Field observations indicated a relatively low amount of LWD in areas where observations were 
made. The lack of LWD within the Beckler River was also reported earlier in the USFS report 
(Cascades Environmental Services 1997). Observations in the field where LWD was lacking 
indicated that instream habitat diversity was likely reduced from predevelopment conditions, 
particularly in the lower reaches of the Beckler River, where LWD was virtually absent. The 
upper reaches of the Beckler River have a slightly steeper gradient and the channel is more 
confined. Pools and riffles were present but most pools were in-channel pools, and there 
were few pools along the edges of the channel where they would be formed in conjunction 
with LWD and shading from riparian vegetation (based on a 1-day reconnaissance from the 
road). LWD that is present in the river provides cover for juvenile salmonids. Because of the 
importance of LWD, a programmatic restoration activity could be to survey LWD throughout 
the lower reaches of the river and introduce wood on those reaches with low density. This 
should include locations where wood is likely to help increase the habitat area (pool and off-
channel habitat formation) as well as increase existing habitat complexity and partitioning 
(see discussion below). 

Recommended Programmatic Activities and Restoration Opportunities 
Potential restoration opportunities were identified based on field investigation and available 
existing information. A total of 17 site-specific potential restoration opportunities were 
observed during the field investigation on August 16, 2012. Thirteen of the restoration 
opportunities are along the Beckler River and the remaining four are along the Rapid River. 
Table 1 presents a summary of the results of the potential restoration project identification 
study, and Figure 2 shows the location of the opportunities. 

Recommended programmatic restoration activities as well as a detailed description of each 
potential restoration opportunity are described below. Each potential restoration opportunity 
is described in a summary table format (Table 1) that includes: potential opportunity number 
and name (related to Figure 2), approximate location, project sponsor, target type of fish or 
riparian habitat, current land ownership, hydrogeomorphic classification or position within 
the landscape (e.g., tributary fan), project size or size of area (or lineal feet) to be restored, 
and project type. The project description sheets also include a brief description of the 
existing habitat conditions at each site. Potential future threats to fish and fish habitat and 
risks to human infrastructure are also described based on the limited information obtained 
from field observations and literature of effects of human modifications on impairing 
processes and fish habitat. The rationale for the opportunity is briefly discussed. Finally, 
the habitat functions and processes that may be potentially restored if the project is 
implemented are listed based on past experience of similar projects implemented in similar 
river systems. 
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Table 1. Observed Potential Site-Specific Restoration Opportunities, Beckler and 
Rapid Rivers. 

Site 
Number Site Name Impairment Potential Opportunity 

1 RM 0.1 Beckler River Bank armoring failure Proactive* bank stabilization 

2 Power line - Beckler River Bank erosion Proactive bank stabilization 

3 Bolt Creek Bank armoring, channel 
confinement 

Proactive bank stabilization 

4 Beckler River Campground Bank erosion, side channel 
disconnection 

Proactive bank stabilization, 
campsite relocation 

5 RM 1.9 Upland Future bank armoring risk Upland property acquisition 

6 RM 2.9 Unnamed stream Undersized culvert Culvert replacement 

7 RM 3.5 to RM 4.8 LWD deficiency LWD placement at strategic 
locations 

8 Johnson Creek bridge Undersized bridge and fill, 
channel confinement 

Bridge replacement and fill 
removal 

9 RM 7.4 to 7.6 Bank armoring, channel 
confinement 

LWD placement and/or road 
relocation 

10 RM 7.6 Dispersed campsite Bank erosion, riparian 
disturbance 

Dispersed campsite 
decommission 

11 FS Road 65 at Rapid River Undersized bridge and fill, 
channel confinement 

Bridge replacement and fill 
removal 

12 Fourth of July Creek Undersized bridge and fill Bridge replacement and fill 
removal 

13 FS Road 6550 Floodplain disconnection, fill, 
bank armoring, riparian 

disturbance 

Road and fill removal feasibility 
analysis 

14 RM 0.8 Rapid River Bank armoring and fill, channel 
confinement 

Armoring and fill removal 

15 Evergreen mountain side channel Channel constriction and fill Feasibility analysis 

16 RM 1.8 Tributary Undersized culvert Replace culvert with bridge 

17 RM 3.2 Alluvial fan Undersized culvert, floodplain 
disconnection, fill, ford 

Ford and fill removal, bridge 
entire fan with one bridge 

Note: 
* For the purpose of this document, a proactive bank stabilization is the placement of secured large woody debris 

that would have both restorative and bank stabilizing benefits. This proactive action would be performed before 
the site becomes an emergency. Part of the restorative benefits of the project would be to prevent 
implementing emergency actions for which impact avoidance may not be possible and thus are likely to harm 
fish and wildlife. 
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Restoration Opportunities 
 
Potential 
Opportunity 

1. Proactive Bank Stabilization 

Location RM 0.1 Beckler River 

 

Project sponsor USFS/King 
County 

Target habitat Adult and 
juvenile 
salmonid 
migration and 
rearing 

Current ownership USFS 

Hydrogeomorphic 
classification 

Mainstem 
riverbank 

Project size ~100 feet of 
riverbank 

Type of Project Proactive bank 
stabilization 

Existing 
conditions 

Beckler Road runs along the right bank (west side) of the Beckler River at this site location. 
The road serves as the primary connector route from US Route 2 to the North Fork of the 
Skykomish and to recreational sites and timber production lands. At RM 0.1, the river makes 
a sharp turn to the southeast due to a bedrock outcrop. The river has scoured out the road 
embankment just upstream of the bedrock and is starting to undermine the road (see photo). 
Riprap was placed in this area, but has failed and has been mostly carried downstream during 
large storm events. While some large woody debris has collected where the bedrock is located, 
the bank is still unstable. 

Project 
description 

The project would entail proactive banks stabilization and placement of LWD and vegetation to 
both secure the bank and to provide fish habitat complexity. Another option would be to move 
the road to the west, away from the river and then add LWD and vegetation on the bank to 
prevent further erosion, break up river flows, and provide refugia and cover for fish. 

Future threats Further erosion of the channel, undermining the road, and potential road collapse into the 
channel necessitating a less habitat friendly fix. This would result in loss and damage of fish 
habitat and fish habitat diversity in this reach, and likely cause debris to enter the channel.  

Project rationale The road fill impairs this reach of the river, where it would typically overtop the banks into the 
floodplain. If LWD were placed within the erosion area and the bank was revegetated, it would 
break up the flow, provide habitat diversity, and prevent the road debris from entering the 
channel. Setting back the road, removing the fill, placing LWD, and revegetating the bank 
would also restore floodplain functions, habitat diversity, and vegetative cover to this reach of 
the river.  

Functions 
restored 

Floodplain connection, greater juvenile salmonid habitat diversity, refugia and cover, and some 
additional shading of the shoreline. Additionally, localized water quality improvement would be 
provided by the project implementation.  
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Potential 
Opportunity 

2. Proactive Bank Stabilization 

Location Power line - Beckler River 

 

Project sponsor USFS/King 
County 

Target habitat Adult and 
juvenile 
salmonid 
rearing and 
refugia 

Current ownership USFS 

Hydrogeomorphic 
classification 

Mainstem 
riverbank 

Project size ~200 feet of 
riverbank 

Type of Project Proactive bank 
stabilization 

Existing 
conditions 

Bonneville Power Administration (BPA) power lines cross perpendicularly over the Beckler 
River at approximately RM 0.5. To maintain the utility alignment, the vegetation is periodically 
cut down within a 100 foot swath below the power lines. Due to the loss of forested riparian 
habitat and the erosive force of the river, the steep left bank of the river is eroding under the 
power lines (see photo). Bank armoring at this location was not observed during the field 
investigation and erosion is likely to continue to occur over time.  

Project 
description 

The project would entail proactive bank stabilization and placement of LWD and vegetation to 
both secure the bank and to provide localized fish habitat complexity.  

Future threats Entrainment of the stream along the bank and armoring with rock or other means by BPA. 
Further erosion of the embankment would cause more slumping of the bank into the river 
and may cause a perception of risk to the power line poles. Since no LWD is present at this 
location, erosion will continue to occur, potentially causing embeddedness within spawning 
gravels, loss of fish habitat diversity, and loss of riparian vegetation and cover. Rock armor 
would further degrade stream conditions. 

Project rationale The loss of riparian vegetation along the power line corridor has resulted in erosion and 
instability of the bank. Placing LWD and revegetating the eroding bank would break up the flow, 
increase habitat diversity, and restore riparian cover, which provide critical functions to 
maintaining good salmonid habitat.  

Functions 
restored 

Greater salmonid habitat diversity, refugia and cover, moderating the delivery of sediment to 
the channel, and providing some additional shading of the shoreline. Additionally, localized 
water quality improvement would be provided by the project implementation.  
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Potential 
Opportunity 

3. Proactive Bank Stabilization 

Location Bolt Creek  

 

Project sponsor USFS/King 
County 

Target habitat Adult and 
juvenile salmonid 
rearing and 
refugia 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Tributary 
streambank 

Project size ~75 feet of 
riverbank 

Type of Project Proactive bank 
stabilization 

Existing 
conditions 

FS Road 65 crosses over Bolt Creek, a tributary to the Beckler River, via a bridge. The bridge 
abutments adequately span the channel so that no scouring appears to be occurring. As part 
of the bridge installation, riprap armoring was placed along the right bank of the stream. The 
riprap extends approximately 75 feet downstream of the bridge. The riprap appeared to have 
been at this location for long enough to allow vegetation to grow over the riprap.  

Project 
description 

The project would entail removal of fill and riprap and replacement with LWD and vegetation to 
both secure the bank and to provide fish habitat complexity.  

Future threats Entrainment of the river against the armored bank due to the lack of roughness. Potential future 
bank failure and then localized erosion of the embankment. Additional threats include erosion 
and sedimentation causing embeddedness within spawning gravels, greater loss of fish habitat 
diversity, and loss of riparian vegetation and cover.  

Project rationale Hard armored embankments typically entrain the river against the bank, which results in 
erosion and eventually bank failure. Placing LWD and revegetating the eroding bank would 
restore critical functions to maintaining good salmonid habitat.  

Functions 
restored 

Greater salmonid habitat diversity, refugia and cover, stabilizing the bank, and providing some 
additional shading of the shoreline. Additionally, localized water quality improvement would be 
provided by the project implementation.  
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Potential 
Opportunity 

4. Proactive Bank Stabilization, Campsite Relocation 

Location Beckler River Campground 

 

Project sponsor USFS/King 
County 

Target habitat Adult spawning 
and juvenile 
salmonid edge 
habitat; side 
channel habitat 

Current ownership USFS 

Hydrogeomorphic 
classification 

Mainstem 
riverbank and 
side channel 

Project size ~300 feet of 
riverbank 

Type of Project Proactive bank 
stabilization, 
campsite 
relocation 

Existing 
conditions 

The USFS Beckler River Campground is set on the banks of the Beckler River at about RM 1.5. 
The car-based campground contains 27 campsites, of which approximately five are located at 
the water’s edge. Two of the five campsites located at the river’s edge, have been nearly 
cleared of vegetation and are eroding into the river (see photo). Some log armoring has been 
placed along the riverbank at the campsite closest to the entrance of the campground and the 
other campsite contains more vegetation. Also, a high-flow side channel exists at the north end 
(upstream end) of the campground.  

Project 
description 

The project would entail placement of stable LWD, and planting of vegetation to both secure 
the bank and to provide fish habitat complexity, or alternatively relocating the campsites to a 
location that is farther from the water’s edge. If feasible, an existing partially connected side 
channel could be better reconnected with the river as part of the project.  

Future threats The campsites are in the process of eroding away, and they may be eroded into the river at 
some time. Bank failure would cause more localized sedimentation of the river and eventually 
result in loss of riparian habitat. Since no LWD or riparian vegetation exists in this area, erosion 
will continue to occur, potentially causing embeddedness of spawning gravels. The bank may 
be riprapped to prevent erosion and this would result in, loss of fish habitat diversity on the 
edge of the channel. The side channel may be abandoned, if campgrounds are being 
threatened with flooding and armoring measures are taken. 

Project rationale The campground is in danger of being flooded and the campsites eroded away. The 
embankments could be stabilized through a combination of relocating campsites and then 
adding LWD and vegetation to the riverbank. This would also prevent fish habitat disturbance 
and improve edge habitat diversity. If campsites are relocated, then the side channel could be 
reconnected, improving rearing and refugia habitat. 

Functions 
restored 

Greater salmonid habitat diversity, refugia and cover, slowing the delivery of fine sediment to 
the channel, and providing some additional shading of the shoreline. Additionally, localized 
water quality improvement (temperature and turbidity) would be provided by the project 
implementation.  
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Potential 
Opportunity 

5. Upland Property Acquisition 

Location RM 1.9 Upland 

 

Project sponsor USFS/King 
County 

Target habitat Adult spawning 
and juvenile 
salmonid 
rearing 

Current ownership USFS 

Hydrogeomorphic 
classification 

Mainstem 
riverbank 

Project size ~90 acres 

Type of Project Property 
acquisition 

Existing 
conditions 

FS Road 6510 extends north and west from the FS Road 65 (Beckler Road) and provides 
access to private timber harvest properties and recreation. Active timber harvest activities 
were observed along this road during the field investigation. A large clear-cut was observed 
approximately 1 mile north of FS Road 65 and can be seen in the aerial above. From the aerial 
photograph, the area is estimated to be approximately 90 acres in size and within 150 feet of 
the active channel. This area consists of a patchwork of USFS and private land. The 90-acre 
clear-cut area is surrounded by USFS land. 

Project 
description 

The project would entail property acquisition of the timber harvest area (approximately 
90 acres) or possibly a larger area.  

Future threats More timber harvesting and road building could occur within this area, causing potential debris 
flows and sedimentation in the river (and thus embeddedness of spawning gravels) and loss of 
intact forest habitat within the watershed. Additional timber harvesting reduces the amount of 
LWD that is available for possible recruitment within the stream. 

Project rationale The forests in the lower Beckler River watershed continue to be actively harvested on private 
lands. Acquiring this property would prevent further clear-cutting, and forest practices could be 
applied to move the forest towards old growth succession characteristics with the target of 
restoring the watershed. 

Functions 
restored 

Riparian vegetation functions including improving water quality, dampening peak flood flows, 
and providing LWD for recruitment into the river.  
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Potential 
Opportunity 

6. Culvert Replacement 

Location RM 2.9 Unnamed stream 
Project sponsor USFS/King 

County 

Target habitat Adult spawning  

Current ownership USFS 

Hydrogeomorphic 
classification 

Tributary fan 

Project size ~50 lineal feet 
of tributary 
stream 

Type of Project Culvert 
replacement 

Existing 
conditions 

FS Road 65 crosses an Unnamed Creek that flows through an undersized culvert at RM 2.9. 
A large debris flow of large boulders was observed on the upstream side of the culvert. The 
stream was also observed to be intermittent as it was dry at the time of the field investigation. 
These boulders were not able to pass through the culvert due to the size (36 inches). 
Anadromous fish are not likely present in this small tributary. The culvert is currently a hanging 
culvert and would be a fish barrier because it is hanging above the streambed on the 
downstream side of the culvert, although the steepness of the stream would also be a barrier to 
fish passage. 

Project 
description 

The project would entail a culvert replacement with a properly sized bottomless culvert.  

Future threats Additional debris flows could cause blockage of the existing culvert and cause flooding of 
FS Road 65, and also additional sedimentation of the stream and the Beckler River. Boulders 
and LWD would not be able to pass through the culvert to the Beckler River during a large 
storm event. 

Project rationale Predevelopment debris flows like the one observed at RM 2.9 are blocked from reaching their 
final destination – the Beckler River. Also, the culvert could become plugged resulting in a 
washout of the culvert, damage to the road, and sedimentation of the Beckler River, initiating 
emergency actions that may endanger wildlife. Restoring predevelopment geomorphic 
processes would improve habitat within the tributary and the Beckler River. 

Functions 
restored 

Restoration of predevelopment geomorphic processes. It would improve downstream transport 
of spawning-size gravel. 
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Potential 
Opportunity 

8. Bridge Replacement and Fill Removal 

Location Johnson Creek bridge 

 

Project sponsor USFS/King 
County 

Target habitat Adult spawning 
and juvenile 
salmonid 
rearing 

Current ownership USFS 

Hydrogeomorphic 
classification 

Tributary fan 

Project size ~75 foot bridge 
span  

Type of Project Bridge 
replacement 

Existing 
conditions 

FS Road 65 crosses Johnson Creek that flows into the Beckler from the east at RM 6.9. The 
bridge is undersized for the volume of flows that pass under the bridge. Scouring of the bridge 
abutments and adjacent riverbank was observed indicating the bridge is undersized. Also a 
pressure crack was observed at each end of the bridge indicating instability of the bridge (see 
photo). Fill has been placed within the stream in order to accommodate construction of the 
bridge. The bridge is a pinch point in the stream that will continue to erode over time. 

Project 
description 

The project would entail determining the appropriate size bridge to construct at the site, 
replacing the bridge with a properly sized bridge, and removing fill from the old bridge and 
reengaging lost floodplain. Also, the stream bank will be treated with LWD and vegetated with 
native vegetation to both stabilize the bank and provide improved fish habitat.  

Future threats The river will continue to entrain against the left bank of the bridge. Over time the bridge 
abutment will scour, which could cause the bridge to fail, and the bank will continue to erode 
behind the abutments. This will require more riprap fill to be placed on the bank and within the 
stream to protect the bank and bridge, and may initiate emergency actions that could further 
endanger wildlife. Fish habitat diversity in this area will continue to decrease and would continue 
to allow the potential of predation (due to the lack of LWD for cover). Scouring of the 
streambank both up and downstream of the bridge may also occur. Sedimentation of 
downstream spawning gravel may occur due to the erosion. 

Project rationale The bridge is undersized and at some point in the future could fail. Currently, the bridge is 
having a negative effect on fish habitat within this reach. A bridge replacement would be 
proactive before failure happens, and would restore properly functioning fish habitat.  

Functions 
restored 

Improved fish habitat diversity, restored predevelopment flow regime, stabilized banks, and 
reduced potential sedimentation of spawning gravels. 
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Potential 
Opportunity 

9. LWD Placement and/or Road Relocation 

Location RM 7.4 to 7.6 

 

Project sponsor USFS/King 
County 

Target habitat Adult and 
juvenile 
salmonid 
habitat 
complexity and 
access to off-
channel 
habitats  

Current ownership USFS 

Hydrogeomorphic 
classification 

Mainstem 
riverbank 

Project size ~2,000 feet of 
streambank  

Type of Project LWD placement 
and/or road 
relocation 

Existing 
conditions 

FS Road 65 is close to the Beckler River between RM 7.4 and 7.6, just downstream of its 
confluence with the Rapid River. Upstream of RM 7.6, the river bends east towards the road, 
and then bends south along the road. Since the river flows towards the road at this location, 
riprap has been placed on the riverbank to protect it from erosion. The road and riprap bank 
confine and straighten the stream at this location. Alders that were 10 to 20 years old were 
observed growing out of the riprap, indicating the bank armoring has been present and stable 
for that period.  

Project 
description 

The project would entail two potential options: 1) remove some or all of the riprap, incorporate 
LWD into the bank, and plant native vegetation, or 2) relocate the road to the east (connecting 
it to FS Road 6520), remove the riprap, and then incorporate LWD and vegetation along the 
riverbank. 

Future threats The river will continue to entrain against the left bank along the road due to the riprap. Over 
time, the riprap is likely to fail and the bank will scour, or more riprap will be placed along the 
river. As a result, the fish habitat within this reach will continue to degrade. Riprap banks would 
continue to allow the potential of predation (due to the lack of LWD for cover)Erosion of the 
bank would cause sedimentation of downstream spawning gravel. 

Project rationale Riprap armoring results in the threats that are listed under the Future Threats section above, as 
well as maintains poor riparian conditions. Fish habitat is continuing to degrade under current 
conditions. The incorporation of LWD and vegetation within this reach will improve habitat 
functions. If the road was relocated away from the river, this would provide habitat benefits, and 
allow the river to move freely within its floodplain within this reach. 

Functions 
restored 

Improved fish habitat diversity, increased food sources for fish, additional riparian cover 
provided, restored predevelopment flow regime, reconnected floodplain with the stream, and 
reduced potential sedimentation of spawning gravels. 

 
Return to Figure 2 



 

April 2013 

24 Habitat Restoration Opportunities Identification Study—South Fork Skykomish River Tributaries 

 
Potential 
Opportunity 

10. Dispersed Campsite Decommission 

Location RM 7.6 Dispersed campsite 

 

Project sponsor USFS/King 
County 

Target habitat Adult spawning 
and juvenile 
salmonid edge 
habitat 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Rapid River fan  

Project size 0.3 acres 

Type of Project Dispersed 
campsite 
decommission 

Existing 
conditions 

A small spur road off of FS Road 65 heads toward the Beckler River to a dispersed campsite at 
RM 7.6. The river bends south along the FS Road 65 just downstream of this location (see 
opportunity # 9 for more details). An approximate 15,000 square foot area is cleared of 
vegetation to allow cars and camping. The vegetation on the riverbank and has been cleared 
and trampled at the campsite.  

Project 
description 

The spur road and campsite area would be blocked off, and revegetated with native shrubs and 
trees.  

Future threats Use of the campsite would continue to result in trampling and clearing of riparian vegetation. 
Due to the loss of vegetation, erosion would occur that could result in sedimentation of 
downstream spawning gravels. Also, bank failure may occur, and the river may avulse through 
the campsite. The loss of vegetation also results in the loss of shade, cover, and food sources 
for fish. Riprap may be placed at this location to stop bank erosion. Pollutant contamination of 
the stream from vehicular traffic at the river’s edge may occur. 

Project rationale Dispersed camping at the river’s edge at this location adversely affects fish habitat as described 
in the Future Threats section. This potential project opportunity would complement opportunity 
#9 and would restore this reach to predevelopment conditions. 

Functions 
restored 

Improved fish habitat diversity, restoration of the riparian cover would increase food sources 
and cover for fish, and shade for the stream, reduced potential sedimentation of spawning 
gravels, and improved water quality. 
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Potential 
Opportunity 

11. Bridge Replacement and Fill Removal 

Location USFS Road 65 at Rapid River 

Project sponsor USFS/King 
County 

Target habitat Juvenile 
salmonid edge 
habitat and 
habitat 
complexity 

Current ownership USFS 

Hydrogeomorphic 
classification 

Rapid River fan 

Project size ~100 foot 
bridge span  

Type of Project Bridge 
replacement 

Existing 
conditions 

FS Road 65 crosses the Rapid River approximately 300 feet upstream of its confluence with the 
Beckler River. Scouring along the banks and bridge abutments was observed indicating the 
bridge is undersized. Fill has been placed within the river in order to accommodate construction 
of the bridge, causing disconnection of the river with the rest of its fan. The bridge is a pinch 
point in the stream that will continue to erode over time. 

Project 
description 

The project would entail determining the appropriate size bridge to construct at the site, 
replacing the bridge with a properly sized bridge, and removing fill from the old bridge. In 
addition, LWD and native vegetation will be incorporated into the riverbanks for stabilization, 
and to provide improved fish habitat.  

Future threats The river will continue to scour the banks and bridge abutments, potentially causing bridge and 
bank failure. Over time, this will require more fill to be placed on the bank and within the stream 
to protect the bank and bridge, and may initiate emergency actions that endanger wildlife 
habitat. Fish habitat diversity in this area will continue to degrade, and would continue to allow 
the potential of predation (due to the lack of LWD for cover). Scouring of the stream bank both 
up and downstream of the bridge will continue to occur. Sedimentation of downstream 
spawning gravels may occur due to the erosion. 

Project rationale The bridge is undersized and at some point in the future could fail. Currently, the bridge and fill 
within the stream is having a negative effect on fish habitat within this reach. Bridge 
replacement that removes the abutments and fill from the stream before failure would restore 
the predevelopment processes to the stream, prevent more damage to fish habitat in the future, 
and prevent complete bridge failure. The remainder of the fan may be reconnected. 

Functions 
restored 

Improved fish habitat complexity, restored predevelopment geomorphic conditions, stabilized 
banks and reduced potential sedimentation of spawning gravels, restored riparian vegetation 
resulting in improved shade, cover, and increased food sources for fish. 
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Potential 
Opportunity 

12. Bridge replacement and fill removal 

Location Fourth of July Creek 

 

Project sponsor USFS/King 
County 

Target habitat Adult spawning 
and juvenile 
salmonid edge 
habitat and 
habitat 
complexity 

Current ownership USFS 

Hydrogeomorphic 
classification 

Tributary fan 

Project size ~75 foot bridge 
span  

Type of Project Bridge 
replacement 

Existing 
conditions 

FS Road 65 crosses Fourth of July Creek at RM 8.3 of the Beckler River. The bridge is 
undersized for the volume of flows that pass under the bridge. Scouring along the banks and 
bridge abutments was observed indicating the bridge is undersized. Also, a stress crack (see 
photo) between the bridge and the road connector was observed. Fill has been placed within 
the stream in order to accommodate construction of the bridge. The bridge is a pinch point in 
the stream that will continue to erode over timed and continue to disconnect the creek from its 
fan. 

Project 
description 

The project would entail determining the appropriate size bridge to construct at the site, 
replacing the bridge with a properly sized bridge, and removing fill from the old bridge. Also, 
LWD and native vegetation will be incorporated into the riverbanks for stabilization and to 
provide improved fish habitat.  

Future threats The river will continue to scour the banks and bridge abutments, potentially causing bridge and 
bank failure. Over time, this will require more fill to be placed on the bank and within the stream 
to protect the bank and bridged and may initiate emergency actions that endanger wildlife Fish 
habitat diversity in this area will continue to degrade and would continue to allow the potential 
of predation (due to the lack of LWD for cover). Scouring of the stream bank both up and 
downstream of the bridge will continue to occur. Sedimentation of downstream spawning 
gravels may occur due to the erosion. 

Project rationale The bridge is undersized and at some point in the future is likely to fail. Currently, the bridge 
and fill within the stream is having a negative effect on fish habitat within this reach by 
disconnecting the creek from its fan and floodplain. Bridge replacement that removes the 
abutments and fill from the stream before failure would restore the predevelopment processes 
to the stream, prevent more damage to fish habitat in the future, and prevent complete bridge 
failure.  

Functions 
restored 

Improved fish habitat diversity, restored predevelopment geomorphic conditions, stabilized 
banks and reduced potential sedimentation of spawning gravels, restored riparian vegetation 
resulting in improved shade, cover, and increased food sources for fish. 
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Potential 
Opportunity 

13. Road and Fill Removal Feasibility Analysis 

Location USFS Road 6550 

 

Project sponsor USFS/King County 

Target habitat Adult and juvenile 
salmonid habitat 
complexity and 
access to off-
channel habitats 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Mainstem 
floodplain 

Project size ~1.3 miles of 
stream and 15 
acres of floodplain 

Type of Project Road and fill 
removal feasibility 
analysis 

Existing 
conditions 

FS Road 6550 extends east from FS Road 65 just after its crossing of Fourth of July Creek. 
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). 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 existing 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 in the next flood. The river is 
confined by the road 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. 

Project 
description 

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. Due to the large size of this project, a feasibility 
study of this large floodplain reconnection and fill removal project would need to be completed 
in order to determine its elements.  

Future threats The river will continue to be cut off from its floodplain on both sides of the river where the road 
is located. The road fill confines the channel, causing downcutting and straightening of the 
channel, and eliminating off-channel refugia. This results in degradation of the fish habitat and 
disruption of predevelopment geomorphic processes within the floodplain. The bridge at RM 8.8 
further restricts the channel at that location. 

Project rationale Since FS Road 6550 is within the floodplain of the Beckler River, it has the largest impact on 
fish and riparian habitat of any of the other human modifications that were observed within the 
study reach (with the possible exception of Beckler Road on the lower river). Removal of the 
road fill and bridge could restore predevelopment floodplain functions within a 10- to 15-acre 
area. 

Functions 
restored 

Improved fish access to off-channel habitats, habitat diversity, additional riparian cover 
provided that would result in increased shade for the stream, and cover, and food sources for 
fish, restored predevelopment flow regimes, reconnected floodplain and stream, increased 
off-channel refugia and reduced potential sedimentation of spawning gravels. 
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Potential 
Opportunity 

14. Bank Armoring and Fill Removal 

Location RM 0.8 Rapid River 

 

Project sponsor USFS/King 
County 

Target habitat Adult and 
juvenile 
salmonid edge 
habitat 

Current ownership USFS 

Hydrogeomorphic 
classification 

Mainstem 
riverbank 

Project size ~75 feet of 
streambank  

Type of Project Bank armoring 
and fill removal 

Existing 
conditions 

FS Road 6530 crosses the Rapid River via a bridge at RM 0.8. The bridge completely spans 
the river and floodplain at this location and does not warrant replacement. However, bank 
armoring and fill along the right bank are present. 

Project 
description 

The project would entail removing the bank armoring and incorporating LWD into the bank. The 
bank would also be vegetated with native vegetation. LWD and native vegetation would be 
incorporated into the riverbanks for stabilization, and to provide improved fish habitat.  

Future threats The river will continue to scour the banks and be entrained along the riprap, potentially causing 
bank failure. Over time, this will require more fill to be placed on the bank and within the stream 
to protect the bank and bridge, and may initiate emergency actions that endanger wildlife. Fish 
habitat diversity in this area will continue to degrade and would continue to allow the potential 
of predation (due to the lack of LWD for cover). Scouring of the stream bank both up and 
downstream of the bridge will continue to occur. Sedimentation of downstream spawning 
gravels may occur due to the erosion. 

Project rationale Currently, the armored banks are having a negative effect on fish habitat within this reach. 
Replacement of the riprap with LWD, and adding native vegetation to the banks will restore 
predevelopment processes to the stream, prevent more damage to fish habitat in the future, 
and prevent potential slope failure.  

Functions 
restored 

Improved fish habitat diversity, restored predevelopment flow regime, stabilized banks and 
reduced potential sedimentation of spawning gravels, restored riparian vegetation resulting in 
improved shade, cover, and increased food sources for fish. 
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Potential 
Opportunity 

15. Feasibility Analysis 

Location Evergreen mountain side channel 

 

Project sponsor USFS/King 
County 

Target habitat Adult/ juvenile 
off-channel 
habitat access 
and complexity  

Current ownership USFS 

Hydrogeomorphic 
classification 

Mainstem 
riverbank and 
floodplain 

Project size ~1.3 miles of 
stream  

Type of Project Bridge, road, 
and fill removal 
feasibility 
analysis 

Existing 
conditions 

FS Road 6530 crosses the Rapid River via bridges at RM 1.0 and then again at RM 1.3. An 
unnamed tributary joins the river from the west at RM 1.2. Another tributary joins the river from 
the east just upstream of RM 1.3. At RM 1.3, the Rapid River curves sharply to the west and 
under the bridge and then winds back around to the southeast until it passes back under the 
bridge at RM 1.0. Riprap armoring and fill is present along the left bank of the curve at RM 1.3 
(see photo). Field observations revealed FS Road 6530 was constructed within a side channel 
of the Rapid River between the two bridges, and the bank armoring and fill at RM 1.3 prevents 
the river from avulsing through the bank to the old side channel where FS 6530 is now present. 
The bridges are both slightly undersized at each location.  

Project 
description 

A feasibility study would need to be completed to understand the complexities of the potential 
road relocation and removal of one or both bridges and alternative road options. It is possible 
that the road could be relocated to higher ground and reconnected upstream of the RM 1.3 
bridge. The side channel could then be restored by removing the armoring at RM 1.3, the 
roadbed within the channel, and stabilizing and vegetating the banks.  

Future threats The river may avulse through the bank armoring at RM 1.3 and damage FS Road 6530, 
potentially causing one of the bridges to fail, and initiate emergency actions that endanger 
wildlife. This would damage fish habitat by adding debris and sediment to the channel. The side 
channel will continue to be cut off, reducing the rearing habitat, and potentially spawning and 
refugia habitat that could be available for fish. Bridge crossing and road confinement of the 
Rapid River will continue to disrupt the predevelopment hydraulic and geomorphic processes 
within the floodplain.  

Project rationale Since FS Road 6530 is within the floodplain of the Rapid River, it has the largest impact on fish 
and riparian habitat of any of the other human modifications that were observed on the Rapid 
River. Restoration of the side channel would provide 0.3 miles of potential rearing, spawning, 
and refugia habitat to this segment of the river.  

Functions 
restored 

Increased available stream habitat, improved fish habitat diversity, reconnected side channel 
and floodplain with the river, increased off-channel and side-channel refugia, additional riparian 
cover provided, which would result in increased shade for the stream, cover and food sources 
for fish, restored predevelopment flow regimes, and reduced potential sedimentation of 
downstream spawning gravels. 

 

Return to Figure 2 
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Potential 
Opportunity 

16. Culvert Replacement 

Location RM 1.8 Tributary 

 

Project sponsor USFS/King 
County 

Target habitat Adult and 
juvenile 
salmonid 
passage 

Current ownership USFS 

Hydrogeomorphic 
classification 

Tributary fan 

Project size ~100 lineal feet 
of stream 

Type of Project Culvert 
replacement 

Existing 
conditions 

FS Road 6530 crosses an unnamed creek that flows from the north through an undersized 
culvert at RM 1.8 of the Rapid River. The tributary flows down the steep slopes to the north of 
the Rapid River valley, where debris flows are frequent. The culvert is not sized large enough to 
pass large boulders and wood carried by the stream to the Rapid River, and the culvert has 
effectively disconnected the stream from its fan. 

Project 
description 

The project would entail a culvert replacement with a properly sized culvert.  

Future threats Additional debris flows could cause blockage of the existing culvert, cause flooding or damage 
of FS Road 6530, and initiate emergency actions that could endanger wildlife. The undersized 
culvert will continue to disrupt the predevelopment hydraulic and geomorphic processes of 
sediment and debris flows into the Rapid River and continue to disconnect the stream from its 
fan.  

Project rationale Predevelopment debris flows like the one observed at RM 1.8 are blocked from reaching their 
final destination – the Rapid River. Also, there is potential that the roadbed and culvert could 
end up in the Rapid River during a large storm event. Allowing the predevelopment hydraulic 
and geomorphic processes to be restored will improve conditions for fish on the tributary fan. 

Functions 
restored 

Fish passage and movement and predevelopment hydraulic and geomorphic processes, 
stabilized streambank, additional riparian habitat provided that would result in improved cover, 
shade, and food sources for fish. 

 
Return to Figure 2 
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Potential 
Opportunity 

17. Culvert Replacement 

Location RM 3.2 Alluvial fan 

 

Project sponsor USFS/King 
County 

Target habitat Adult and 
juvenile 
salmonid 
passage and 
juvenile off-
channel refugia. 

Current ownership USFS 

Hydrogeomorphic 
classification 

Tributary fan 

Project size ~1 acre of fan 

Type of Project Culvert 
replacement 

Existing 
conditions 

Forest Road 6530 crosses two unnamed creeks that flow from the north through an undersized 
culvert and a ford at RM 3.2 of the Rapid River. The two tributaries to the Rapid River combine 
to form an alluvial fan as they flatten out at the base of the slope along the road. Alluvial fans 
typically provide sediment and gravel to the stream in the floodplain valleys below the slopes. 
The culvert is not sized large enough to pass the potentially large amount of sediment and 
debris and the ford exposing the stream of vehicular pollution. Culverts at the base of the 
slopes of alluvial fans often fill up with sediment if they are undersized. 

Project 
description 

The project would entail a culvert replacement with a properly sized set of culverts or bridges 
that can accommodate the sediment flows of the alluvial fan.  

Future threats Over time the undersized culvert could become blocked with sediment and other debris. Once 
blocked, the stream may start undermining the area around the culvert and could result in 
culvert failure. Culvert failure may initiate emergency actions that could endanger wildlife. The 
undersized culvert will continue to disrupt predevelopment geomorphic processes. The ford 
exposes the stream to vehicular pollution. 

Project rationale Fish will continue to be adversely affected by the undersized culvert. The culvert could be 
blown out in a storm and end up in the Rapid River during a large storm event. Allowing the 
predevelopment hydraulic and geomorphic processes to be restored will improve conditions for 
fish in both the tributary and the Rapid River, and expand off-channel refugia.  

Functions 
restored 

Restored predevelopment geomorphic processes, stabilized streambank, additional riparian 
habitat provided that would result in improved cover, expanded off-channel refugia, shade, and 
food sources for fish. 

 
Return to Figure 2 
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Recommended Programmatic Activities 

LWD Survey 
The Beckler River basin lacks LWD from past logging, bank armoring and LWD removal, 
particularly in its lowermost reaches below RM 8.5 (Cascades Environmental Services 1997 and 
limited field observations). A survey could lead to the identification of key places where LWD 
placement would be most beneficial. 

Geomorphic Assessment 
The Beckler and Rapid Rivers are fault-controlled rivers, but the ramifications of that on the 
geomorphology and its impact on habitat is unknown. A geomorphic assessment could allow 
more sophisticated prioritization of the projects in those rivers, as well as providing a 
resource for future infrastructure and educational projects. 

Hydrologic Analysis 
The frequency and size of floods in the Beckler River basin are largely unknown. Conducting a 
hydrologic analysis of the basin, similar to what is being done on the Miller River, would allow 
sizing future road crossing structures in the basin in a more thoughtful way. The hydrologic 
analysis would also inform future habitat restoration and flood management projects that 
may occur in this watershed. 
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SSUMMARY OF FINDINGS 
The following is a summary of the observations of this study: 

 The Beckler River lacks LWD; however, insufficient information is available to 
determine all the reasons why this is the case. 

 Bank armoring, bridge crossing, road confinement, and fill placement are the primary 
human impairments within the study reaches of the Beckler and Rapid Rivers. 

 Instream habitat is relatively functional, but human modifications and lack of LWD 
have reduced habitat diversity and complexity. In particular, pools per river mile are 
at moderate numbers, and pool complexity is also moderate. 

 FS Road 6550 is within the floodplain of the Beckler River and has one of the largest 
impacts on fish habitat of all the human modifications identified in this report, despite 
its limited use. 

 FS Road 6530 is within a side channel of the Rapid River and has had a large impact on 
fish habitat in the localized reach at that location. 

 The Rapid River also lacks LWD in its lower reach below RM 1.5. 
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