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April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-1 

The project description sheets are intended for the purposes of pursuing grant funding. In 
most cases, very little information was available to define the magnitude of the benefits 
described. But all of the projects have restorative benefits. It is acknowledged that 
infrastructure protection would likely accompany most of the projects and it could be 
infrastructure updates that motivate or fund the restoration actions mentioned here. Habitat 
benefits are based on the 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 be present. 
They often 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. 

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. 

To aid in the development of a strategy for implementation, a prioritization analysis was also 
performed. This analysis, in addition to identification of those projects that could have flood 
benefits, is included as Table A-1. 
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A-2 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Table A-1. Prioritization Scores of Project Opportunities Using AKART Criteria. 

Site 
Number ID # River Name Site Name Opportunity Category 

Flood 
Protection 

Nexus a 
1 BR-1 Beckler River RM 0.1 Beckler River LWD placement Yes 

10 BR-10 Beckler River RM 7.6 Dispersed Campsite LWD placement No 

11 BR-11 Beckler River USFS Road 65 at Rapid River Bridge and culvert replacement No 

12 BR-12 Beckler River Fourth of July Creek Bridge Bridge and culvert replacement No 

13 BR-13 Beckler River USFS Road 6550 Fill removal, road, rail and trailhead relocation No 

2 BR-2 Beckler River Powerline - Beckler River LWD placement No 

3 BR-3 Beckler River Bolt Creek LWD placement No 

4 BR-4 Beckler River Beckler River Campground LWD placement No 

5 BR-5 Beckler River RM 1.9 Upland Property acquisition No 

6 BR-6 Beckler River RM 2.9 Unnamed Stream Bridge and culvert replacement No 

7 BR-7 Beckler River RM 3.5 - 5.0 Specialty Study No 

8 BR-8 Beckler River Johnson Creek Bridge Bridge and culvert replacement Yes 

9 BR-9 Beckler River RM 7.4 - 7.6 Fill removal, road, rail and trailhead relocation No 

1 FR-1 Foss River RM 1.3 Tributary Bridge and culvert replacement No 

10 FR-10 Foss River FS Road 6800-010 Bridge and culvert replacement No 

11 FR-11 Foss River FS Road 6835 Fill removal, road, rail and trailhead relocation No 

12 FR-12 Foss River West Fork Foss Trailhead Fill removal, road, rail and trailhead relocation No 

2 FR-2 Foss River Railway Bridge Armoring removal No 

3 FR-3 Foss River RM 2.2 Colluvial Fan Bridge and culvert replacement No 

4 FR-4 Foss River RM 3.2 Tributary Bridge and culvert replacement No 

5 FR-5 Foss River Necklace Valley Trailhead Bridge and culvert replacement No 

6 FR-6 Foss River FS Road 68 Bridge Fill removal, road, rail and trailhead relocation No 

7 FR-7 Foss River RM 4.2 Tributary, FS Road 68 Bridge and culvert replacement No 

8 FR-8 Foss River RM 4.2 Tributary, FS Road 6835 Bridge and culvert replacement No 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-3 

Table A-1. Prioritization Scores of Project Opportunities Using AKART Criteria. 

Site 
Number ID # River Name Site Name Opportunity Category 

Flood 
Protection 

Nexus a 
9 FR-9 Foss River East Fork Bridge Bridge and culvert replacement No 

1 IC-1 Index Creek 637th Ave NE Bridge Bridge and culvert replacement Yes 

2 IC-2 Index Creek Skylandia Development Property acquisition No 

3 IC-3 Index Creek RM 0.3 Index Creek LWD placement No 

4 IC-4 Index Creek RM 0.5 Index Creek Property acquisition No 

1 MC-1 Money Creek FS Road 6031 Fill removal, road, rail and trailhead relocation No 

10 MC-10 Money Creek RM 5.7 - 5.8 Specialty studies No 

11 MC-11 Money Creek RM 6.1 Tributary Bridge and culvert replacement No 

12 MC-12 Money Creek RM 6.4 Tributary Bridge and culvert replacement No 

13 MC-13 Money Creek RM 6.6 Tributary Specialty studies No 

14 MC-14 Money Creek RM 6.8 Tributary Specialty studies No 

15 MC-15 Money Creek RM 7.2 Tributary Specialty studies No 

2 MC-2 Money Creek FS Road 6031 Residences Property acquisition No 

3 MC-3 Money Creek USFS Road 6422 Specialty studies No 

4 MC-4 Money Creek RM 1.7 LWD placement No 

5 MC-5 Money Creek RM 3.0 Bridge and culvert replacement No 

6 MC-6 Money Creek RM 3.8 Bridge and culvert replacement No 

7 MC-7 Money Creek RM 3.5 - 4.6 Fill removal, road, rail and trailhead relocation No 

8 MC-8 Money Creek RM 4.3 Tributary Bridge and culvert replacement No 

9 MC-9 Money Creek RM 4.8 Tributary Specialty studies No 

1 MR-1 Miller River RM 2.1 Culvert Bridge and culvert replacement No 

10 MR-10 Miller River Miller River Curve Revetment Armoring removal Yes 

11 MR-11 Miller River Miller River Road Revetment Armoring removal Yes 

2 MR-2 Miller River Confluence Tributary Bridge and culvert replacement No 



April 2013 

A-4 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Table A-1. Prioritization Scores of Project Opportunities Using AKART Criteria. 

Site 
Number ID # River Name Site Name Opportunity Category 

Flood 
Protection 

Nexus a 
3 MR-3 Miller River West Fork Miller Mine Specialty studies No 

4 MR-4 Miller River East Fork Miller RM 1.1 Specialty studies Yes 

5 MR-5 Miller River East Fork Miller RM 1.7 Bridge and culvert replacement No 

6 MR-6 Miller River FS Road 6412 Bridge Right Bank Specialty studies No 

7 MR-7 Miller River East Fork Miller RM 2.2 Tributary Bridge and culvert replacement No 

8 MR-8 Miller River East Fork Miller RM 2.7 LWD placement No 

9 MR-9 Miller River Old Cascade Highway Fill removal, road, rail and trailhead relocation Yes 

14 RR-14 Rapid River RM 0.8 Rapid River Armoring removal No 

15 RR-15 Rapid River Evergreen Mountain Side Channel Specialty studies No 

16 RR-16 Rapid River RM 1.8 Tributary Bridge and culvert replacement No 

17 RR-17 Rapid River RM 3.2 Colluvial Fan Bridge and culvert replacement No 

1 SFSR-1 SF Skykomish River Foss River Bridge Bridge and culvert replacement Yes 

10 SFSR-10 SF Skykomish River RM 14.3 Side Channel Bridge and culvert replacement No 

11 SFSR-11 SF Skykomish River RM 14.3 Railroad Fill removal, road, rail and trailhead relocation Yes 

12 SFSR-12 SF Skykomish River Miller River Alluvial Fan Fill removal, road, rail and trailhead relocation No 

13 SFSR-13 SF Skykomish River Money Creek Campground Specialty study Yes 

14 SFSR-14 SF Skykomish River RM 12.5 Railroad Bridge Bridge and culvert replacement No 

15 SFSR-15 SF Skykomish River RM 10.5 Side channel or tributary reconnection No 

16 SFSR-16 SF Skykomish River RM 10.2 Bridge and culvert replacement No 

17 SFSR-17 SF Skykomish River RM 9.5 Fill removal, road, rail and trailhead relocation No 

18 SFSR-18 SF Skykomish River RM 8.6 Property acquisition No 

19 SFSR-19 SF Skykomish River RM 7.5 Left Bank Property acquisition No 

2 SFSR-2 SF Skykomish River Timber Lane Village  Specialty study Yes 

20 SFSR-20 SF Skykomish River RM 7.5 Right Bank Armoring removal No 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-5 

Table A-1. Prioritization Scores of Project Opportunities Using AKART Criteria. 

Site 
Number ID # River Name Site Name Opportunity Category 

Flood 
Protection 

Nexus a 
21 SFSR-21 SF Skykomish River RM 7.0 LWD placement No 

22 SFSR-22 SF Skykomish River RM 6.4 Property acquisition No 

23 SFSR-23 SF Skykomish River RM 6.0 LWD placement No 

24 SFSR-24 SF Skykomish River Barclay Creek Alluvial Fan Specialty study Yes 

25 SFSR-25 SF Skykomish River RM 5.4 LWD placement No 

26 SFSR-26 SF Skykomish River Upper Eagle Falls Tributary Side channel or tributary reconnection No 

27 SFSR-27 SF Skykomish River Lower Eagle Falls Specialty study Yes 

28 SFSR-28 SF Skykomish River Lower Eagle Falls Tributary Bridge and culvert replacement No 

29 SFSR-29 SF Skykomish River Sunset Falls Tailout Fill removal, road, rail and trailhead relocation No 

3 SFSR-3 SF Skykomish River RM 17.4 Side channel or tributary reconnection No 

30 SFSR-30 SF Skykomish River Mt. Index Riversites Floodplain Side channel or tributary reconnection No 

31 SFSR-31 SF Skykomish River Mt. Index Riversites Riparian Improvement Riparian improvement No 

32 SFSR-32 SF Skykomish River Mt. Index Riversites Right Bank Floodplain Property acquisition No 

33 SFSR-33 SF Skykomish River McCall Creek Alluvial Fan Property acquisition No 

34 SFSR-34 SF Skykomish River McCall Creek Culvert Bridge and culvert replacement No 

35 SFSR-35 SF Skykomish River Bridal Veil Creek Bridge and culvert replacement Yes 

36 SFSR-36 SF Skykomish River Paytan Creek Bridge and culvert replacement Yes 

37 SFSR-37 SF Skykomish River Mt. Index Road Property acquisition No 

38 SFSR-38 SF Skykomish River RM 0.3 Fill removal, road, rail and trailhead relocation No 

39 SFSR-39 SF Skykomish River RM 12.0 - 12.4 Left Bank Property acquisition No 

4 SFSR-4 SF Skykomish River Beckler River Alluvial Fan LWD placement No 

40 SFSR-40 SF Skykomish River RM 13.8 - 14.0 Right Bank Property acquisition No 

41 SFSR-41 SF Skykomish River RM 16.0 Right Bank Property acquisition Yes 

42 SFSR-42 SF Skykomish River RM 16.9 Right Bank Property acquisition No 
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A-6 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Table A-1. Prioritization Scores of Project Opportunities Using AKART Criteria. 

Site 
Number ID # River Name Site Name Opportunity Category 

Flood 
Protection 

Nexus a 
43 SFSR-43 SF Skykomish River RM 17.4 - 18.0 Right Bank Property acquisition No 

5 SFSR-5 SF Skykomish River US 2  RM 16.8 Bridge and culvert replacement No 

6 SFSR-6 SF Skykomish River RM 16.6 Fill removal, road, rail and trailhead relocation No 

7 SFSR-7 SF Skykomish River RM 16.0 Side channel or tributary reconnection No 

8 SFSR-8 SF Skykomish River Maloney Creek Fill removal, road, rail and trailhead relocation No 

9 SFSR-9 SF Skykomish River RM 15.1 - US 2 LWD placement No 

1 TR-1 Tye River Foss River Alluvial Fan Property acquisition Yes 

10 TR-10 Tye River RM 7.1 Tributary Fill removal, road, rail and trailhead relocation No 

11 TR-11 Tye River Surprise Creek Railroad Culvert Fill removal, road, rail and trailhead relocation No 

12 TR-12 Tye River Surprise Creek FS Road Bridge Bridge and culvert replacement No 

13 TR-13 Tye River BNSF Staging Area Bridge and culvert replacement No 

14 TR-14 Tye River FS Road 6099 Fill removal, road, rail and trailhead relocation No 

15 TR-15 Tye River Tunnel Tributary Fill removal, road, rail and trailhead relocation No 

2 TR-2 Tye River RM 1.2 Tributary Fill removal, road, rail and trailhead relocation No 

3 TR-3 Tye River Upstream Beckler Peak Rock Avalanche Property acquisition No 

4 TR-4 Tye River RM 1.9 LWD placement No 

5 TR-5 Tye River RM 2.4 Side channel or tributary reconnection No 

6 TR-6 Tye River RM 4.1 Tributary Colluvial Fan Specialty study Yes 

7 TR-7 Tye River Deception Falls Side Channel Specialty study No 

8 TR-8 Tye River Deception Falls Pedestrian Bridge Bridge and culvert replacement No 

9 TR-9 Tye River RM 6.6 Tributary Fill removal, road, rail and trailhead relocation No 
a Would generally score greater than a value of 20 using King County Flood Control District Project Prioritization Criteria, where critical infrastructure includes 

all County roads, US-2, the BNSF railway and BPA utility corridor, but not FS or private roads and driveways 
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Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-7 

Opportunity 
Name 

BR #1: RM 0.1 Beckler River  

Activity  LWD Placement 

 

Project sponsor USFS 

Target habitat Adult and juvenile 
salmonid migration 
and rearing 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Mainstem 
riverbank 

Project size ~100 feet of 
riverbank 

Strategy LWD Placement 

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 placement of LWD and vegetation to both secure the bank and to 
provide fish habitat complexity along the edge of the river. 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.  

 



April 2013 

A-8 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

BR #2: LWD Placement 

Activity  Power line ‐ Beckler River 

Project sponsor USFS  

Target habitat Adult and 
juvenile 
salmonid 
rearing and 
refugia 

Current ownership USFS  

Hydrogeomorphic 
classification 

Mainstem 
riverbank 

Project size ~200 feet of 
riverbank 

Strategy LWD 
Placement 

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

Opportunity 
Name 

BR #3: Bolt Creek  

Activity  LWD Placement 

Project sponsor USFS 

Target habitat Adult and 
juvenile salmonid 
rearing and 
refugia 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Tributary 
streambank 

Project size ~75 feet of 
riverbank 

Strategy LWD Placement 

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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A-10 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

BR #4: Beckler River Campground  

Activity  LWD Placement, Campsite Relocation 

 

Project sponsor USFS 

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 

Strategy LWD Placement, 
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 
of imported fine sediment 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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Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-11 

Opportunity 
Name 

BR #5: RM 1.9 Upland  

Activity  Upland Property Acquisition 

Project sponsor USFS 

Target habitat Adult spawning 
and juvenile 
salmonid 
rearing 

Current ownership USFS 

Hydrogeomorphic 
classification 

Mainstem 
riverbank 

Project size ~90 acres 

Strategy 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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A-12 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

BR #6: RM 2.9 Unnamed Stream  

Activity  Culvert Replacement 

 

Project sponsor USFS 

Target habitat Adult spawning  

Current ownership USFS 

Hydrogeomorphic 
classification 

Tributary 
colluvial fan 

Project size ~50 lineal feet 
of tributary 
stream 

Strategy 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 or bridge. 

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 

Predevelopment geomorphic processes. It would improve downstream transport of spawning-
size gravel. 
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Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-13 

Opportunity 
Name 

BR #7: RM 3.5 – RM 5.0 

Activity  Specialty Study ‐ LWD placement 

 

 

No photo is available for this project because it covers a large area and 
the location is uncertain. 

Project sponsor USFS 

Target habitat Adult spawning 
and juvenile 
salmonid 
rearing, Edge 
and instream 
pool/riffle 
habitat 

Current ownership USFS 

Hydrogeomorphic 
classification 

River edge, 
pool/riffle  

Project size ~1.5 RM of 
instream habitat 
improvements 

Strategy Specialty 
Study 

Existing 
conditions 

The lower reach of the Beckler River is devoid of LWD within the stream. Braided channels are 
located between RM 3.5 and RM 5.0 in the lower Beckler River. While this reach, because it is 
braided, has a higher diversity of habitat types than other reaches of the river, the habitat is still 
moderately degraded. This area has very little LWD due to previous timber harvesting, road 
construction, and stream cleaning. The instream habitat is moderately degraded and the 
instream river geomorphology is simplified due to the lack of LWD.  

Project 
description 

The project would entail conducting a study to determine where the best placement of LWD 
would bring the most benefit to fish habitat.  

Future threats Instream habitat will continue to degrade and channel geomorphology will remain or become 
increasingly simplified. Deleterious incisement of the stream may occur over the long term.  

Project 
rationale 

The instream habitat is moderately degraded and the instream river geomorphology is simplified 
due to the lack of LWD. Braided channels provide a wide variety of instream habitats and 
improving this habitat would have high benefit to salmonids.  

Functions 
restored 

Improved fish habitat diversity (pool/riffle habitat, edge habitat), restored predevelopment 
geomorphic processes, and improved spawning and rearing habitat. 
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A-14 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

BR #8: Johnson Creek Bridge  

Activity  Bridge Replacement and Fill Removal 

 

Project sponsor USFS 

Target habitat Adult spawning 
and juvenile 
salmonid 
rearing 

Current ownership USFS 

Hydrogeomorphic 
classification 

Tributary 
alluvial fan 

Project size ~75 foot bridge 
span  

Strategy 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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Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-15 

Opportunity 
Name 

BR #9: RM 7.4 ‐7.6  

Activity  LWD Placement and/or Road Relocation 

Project sponsor USFS 

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  

Strategy 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. 

 



April 2013 

A-16 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

BR #10: RM 7.6 Dispersed Campsite  

Activity  Dispersed Campsite Decommission 

Project sponsor USFS 

Target habitat Adult spawning 
and juvenile 
salmonid edge 
habitat 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Rapid River 
alluvial fan  

Project size 0.3 acres 

Strategy LWD placement 

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. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-17 

Opportunity 
Name 

BR #11: USFS Road 65 at Rapid River  

Activity  Bridge Replacement and Fill Removal 

 

Project sponsor USFS 

Target habitat Juvenile 
salmonid edge 
habitat and 
habitat 
complexity 

Current ownership USFS 

Hydrogeomorphic 
classification 

Rapid River 
alluvial fan 

Project size ~100 foot 
bridge span  

Strategy 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 alluvial 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 alluvial 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. 

 



April 2013 

A-18 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

BR #12: Fourth of July Creek  

Activity  Bridge replacement and fill removal 

Project sponsor USFS 

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

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Tributary alluvial 
fan 

Project size ~75 foot bridge 
span  

Strategy 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 
alluvial 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 alluvial 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. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-19 

Opportunity 
Name 

BR #13: USFS Road 6550  

Activity  Road and Fill Removal Feasibility Analysis 

Project sponsor USFS 

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 

Strategy 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. 

 



April 2013 

A-20 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

RR #14: RM 0.8 Rapid River  

Activity  Bank Armoring and Fill Removal 

Project sponsor USFS 

Target habitat Adult and 
juvenile salmonid 
edge habitat 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Mainstem 
riverbank 

Project size ~75 feet of 
streambank  

Strategy Armoring 
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. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-21 

Opportunity 
Name 

RR #15: Evergreen Mountain Side Channel 

Activity  Feasibility Analysis  
Project sponsor USFS 

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  

Strategy 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. 



April 2013 

A-22 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

RR #16: RM 1.8 Tributary Culvert Replacement 

Activity  Culvert Replacement 

 

Project sponsor USFS 

Target habitat Adult and 
juvenile 
salmonid 
passage 

Current ownership USFS 

Hydrogeomorphic 
classification 

Tributary 
colluvial fan 

Project size ~100 lineal feet 
of stream 

Strategy 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 colluvial fan. 

Project 
description 

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

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 
colluvial 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 colluvial 
fan. 

Functions 
restored 

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

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-23 

Opportunity 
Name 

RR #17: RM 3.2 Colluvial Fan 

Activity  Culvert Replacement  

Project sponsor USFS 

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

Current ownership USFS 

Hydrogeomorphic 
classification 

Tributary 
colluvial fan 

Project size ~1 acre of 
colluvial fan 

Strategy 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 colluvial fan as they flatten out at the base of the slope along the road. colluvial 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 colluvial 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 colluvial 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 

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. 

 



April 2013 

A-24 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

FR #1: RM 1.3 Tributary 

Location  Culvert replacement  

 

Project sponsor USFS 

Target habitat Salmonid 
spawning and 
rearing habitat 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Tributary 
colluvial fan 

Project size ~0.25 acre of 
tributary 
colluvial fan 

Strategy Culvert 
replacement 

Existing 
conditions 

FS Road 68 crosses an unnamed tributary to the Foss River at approximately RM 1.3 of the 
Foss River. The tributary drains through a 5 foot CMP culvert under the road and then travels 
downslope into the Foss River. The culvert is perched at three to four feet above the stream on 
the downstream side of the road. The tributary channel is 20 to 30 feet wide and the culvert is 
undersized for the stream flows and debris that would pass under the road, impairing 
predevelopment geomorphic and hydraulic processes. The tributary contains potentially 
suitable steelhead and bull trout spawning and rearing habitat. 

Project 
description 

The undersized culvert would be replaced with either with box culverts or possibly a bridge to 
accommodate debris flows.  

Future threats The road will continue to impair the predevelopment geomorphic and hydraulic processes. The 
culvert may blow out and the road may be undermined and fail. 

Project 
rationale 

The undersized culvert is perched and is a fish barrier. Undersized culverts such as these 
along FS Road 68 block debris flows and delivery of sediment and water to the mainstem. 
Replacing the culverts would restore fish passage and restore or partially restore 
predevelopment geomorphic and hydraulic processes. 

Functions 
restored 

Predevelopment geomorphic and hydraulic processes, and upstream fish passage. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-25 

Opportunity 
Name 

FR #2: Railway Bridge 

Location  Armoring removal  

 

Project sponsor USFS 

Target habitat Salmonid 
rearing; edge 
habitat 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Mainstem 
edge habitat 

Project size ~400 feet of 
edge habitat 

Strategy Armoring 
removal 

Existing 
conditions 

FS Road 68 makes a hairpin turn over the Foss River and heads back to the north. A BNSF 
railroad trestle crosses the Foss River at this point. The piers of the trestle are on concrete 
pads and bedrock in the river channel. The piers that are in the channel are being scoured. 
Sandbags were observed around and along the piers to protect them from additional scour. 
The fill from the piers and sandbags is constricting the channel at this location. Fish habitat 
diversity is low and degraded in this area.  

Project 
description 

The piers need to be reconstructed and placed on bedrock and the armoring removed from the 
channel. If possible, LWD will be placed along the bank to improve the diversity of the habitat 
along the edge of the river at this location. 

Future threats The fill in the channel will continue to impair the predevelopment geomorphic and hydraulic 
processes. Fish habitat will continue to be simplified and degraded. The piers will continue to 
scour and potentially fail in the future, although the threat was not imminent.  

Project 
rationale 

The piers could be moved or reconstructed so that they are not within the channel. Removal of 
the fill in the channel will restore geomorphic and hydraulic processes and edge habitat.  

Functions 
restored 

Predevelopment geomorphic and hydraulic processes, increase in habitat diversity and edge 
habitat. 

 



April 2013 

A-26 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

FR #3: RM 2.2 Colluvial Fan 

Location  Culvert replacement  

 

Project sponsor USFS 

Target habitat Salmonid 
spawning 
habitat - 
indirectly 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Tributary 
colluvial fan 

Project size ~0.25 acre of 
tributary 

Strategy Culvert 
replacement 

Existing 
conditions 

An colluvial fan and associated debris flows was observed along FS Road 68 at RM 2.2. A 
3-foot CMP culvert drains an unnamed intermittent tributary that is also the debris chute. The 
culvert is undersized for passage of the large rock debris that slides down the chute. The 
culvert was perched approximately 20 to 30 feet above the tributary on the downstream side of 
the road. No fish are likely to migrate up to the road crossing due to steepness of the gradient; 
however, they may use the mouth of the tributary for refugia. The road and culvert are blocking 
delivery of sediment, and LWD to the Foss River. 

Project 
description 

The project entails replacing the culvert with either a box culvert or possibly a bridge to 
accommodate the debris flows.  

Future threats The road and the undersized culvert will continue to impair the predevelopment geomorphic 
processes. The culvert may blow out and the road may be undermined and fail and end up in 
the Foss River.  

Project 
rationale 

Undersized culverts such as this one along FS Road 68 block debris flows and delivery of 
sediment and water to the mainstem. Replacing the culvert would restore or partially restore 
these processes.  

Functions 
restored 

Predevelopment geomorphic and hydraulic processes, with a potential indirect improvement to 
spawning habitat in the mainstem river. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-27 

Opportunity 
Name 

FR #4: RM 3.2 Tributary 

Location  Culvert replacement  

 

Project sponsor USFS 

Target habitat Salmonid 
spawning 
habitat - 
indirectly 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Tributary 
colluvial fan 

Project size ~0.25 acre of 
tributary 

Strategy Culvert 
replacement 

Existing 
conditions 

An colluvial fan was observed along FS Road 68 approximately 3 miles to the north of the 
parking lot for the Necklace Valley trailhead. Two culverts (3-foot CMPs) drain two tributaries 
that also are debris flow chutes. The culverts are perched and are undersized for the size of 
the debris and storm flows. Evidence of water overtopping the road was observed. No fish are 
likely to access these tributaries up to the road crossing due to steepness of the gradient; 
however, they are a source of sediment and water to the Foss River.  

Project 
description 

The project would replace the culverts either with box culverts or possibly a bridge to 
accommodate debris flows.  

Future threats The road will continue to impair the predevelopment geomorphic processes. Culverts may 
blow out and the road may be undermined and fail. 

Project 
rationale 

Undersized culverts such as these along FS Road 68 block debris flows and delivery of 
sediment and water to the mainstem. Replacing the culverts would restore or partially restore 
these processes.  

Functions 
restored 

Predevelopment geomorphic processes, with an indirect improvement to spawning habitat. 

 



April 2013 

A-28 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

FR #5: Necklace Valley Trailhead 

Location  Culvert replacement  

 

Project sponsor USFS 

Target habitat Salmonid 
spawning 
habitat - 
indirectly 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Tributary 
colluvial fan 

Project size ~0.25 acre of 
tributary 
colluvial fan 

Strategy Culvert 
replacement 

Existing 
conditions 

An colluvial fan was observed along FS Road 68 near its intersection with the parking lot for 
the Necklace Valley trailhead. Three culverts (two are 3-foot HDPE, one is 5-foot CMP) drain 
three tributaries that also are debris flow chutes. The culverts are perched and are undersized 
for the size of the debris and storm flows (one culvert was damaged). Evidence of water 
overtopping the road was observed. No fish are likely to access these tributaries up to the road 
crossing due to steepness of the gradient; however they are a source of sediment and water to 
the Foss River.  

Project 
description 

The project would replace the culverts either with box culverts or possibly a bridge to 
accommodate debris flows.  

Future threats The road will continue to impair the predevelopment geomorphic processes. Culverts may 
blow out and the road may be undermined and fail. 

Project 
rationale 

Undersized culverts such as these along FS Road 68 block debris flows and delivery of 
sediment and water to the mainstem. Replacing the culverts would restore or partially restore 
these processes.  

Functions 
restored 

Predevelopment geomorphic processes, with an indirect improvement to spawning habitat. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-29 

Opportunity 
Name 

FR #6: FS Road 68 Bridge 

Location  Riprap fill removal, LWD placement 

 

Project sponsor USFS 

Target habitat Chinook 
rearing, 
steelhead, and 
bull trout 
spawning 
rearing; edge 
habitat 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Tributary 

Project size ~0.3 acre of 
floodplain 

Strategy Fill removal 

Existing 
conditions 

The FS Road 68 Bridge (built in 1998) over the mainstem of the Foss River approximately 0.2 
mile downstream of its confluence with the East Fork has a significant amount of fill on the 
right bank abutment, although the bridge does not constrict the floodplain. The existing bridge 
opening spans the floodplain. Riprap fill appears to have been placed in the channel, possibly 
from an older bridge installation.  

Project 
description 

The project would replace the bridge so that the abutments are out of the floodplain. Rock fill 
in the floodplain would be removed.   

Future threats The riprap in the floodplain and channel degrades the local fish habitat in this reach and this 
would continue. Salmonids are more open to predation in these habitats.  

Project 
rationale 

Chinook salmon rear in this reach and steelhead and bull trout rear and spawn in this reach. 
While the expansion of the floodplain is small, this reach is used by the three ESA-listed 
salmonids and would be of high value for that reason. 

Functions 
restored 

Expanded Chinook salmon rearing habitat, expanded steelhead and bull trout rearing and 
spawning habitat, improved edge habitat. 

 



April 2013 

A-30 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

FR #7: RM 4.2 Tributary, FS Road 68 

Location  Bridge replacement  

 

Project sponsor USFS 

Target habitat Salmonid 
rearing and 
spawning 
habitat, edge 
habitat 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Tributary 

Project size ~1 acre of 
floodplain 

Strategy Bridge 
replacement 

Existing 
conditions 

The FS Road 68 Bridge (built in 1998) over a tributary to the Foss River approximately 0.2 
mile downstream of its confluence with the East Fork has a significant amount of fill on the 
right bank abutment and constricts the floodplain, particularly to the west. The existing bridge 
opening is about 60 feet, but active channel migration zone is over 80 feet wide. The thalweg 
impacts the rock on the right abutment. Riprap appears to have been placed multiple times to 
protect the right abutment.  

Project 
description 

The project would replace the bridge so that the abutments are out of the floodplain. Rock fill 
in the floodplain would be removed.   

Future threats The thalweg is flowing against the right bank abutment and is being scoured. Although it does 
not appear to be in imminent risk of failure, the bridge may become at risk if the river becomes 
increasingly trapped by the rock on the right abutment, causing failure. Fill and armoring within 
the floodplain is degrading the local fish habitat. 

Project 
rationale 

The project would expand the bridge opening, reengaging the floodplain currently cut off by 
the existing bridge opening. The confluence of these streams is a productive rearing and 
spawning area for coho salmon and steelhead and bull trout, so even though the expansion of 
active floodplain would be small and restoration of predevelopment geomorphic conditions 
would not be complete, the benefit would be significant. 

Functions 
restored 

Expanded coho salmon, steelhead, and bull trout rearing habitat. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-31 

Opportunity 
Name 

FR #8: RM 4.2 Tributary, FS Road 6835  

Location  Bridge replacement  

 

Project sponsor USFS 

Target habitat Salmonid 
rearing and 
spawning 
habitat, edge 
habitat 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Tributary 

Project size ~1 acre of 
floodplain 

Strategy Bridge 
replacement 

Existing 
conditions 

The FS Road 6835 Bridge (built in 1998) over a tributary to the East Fork Foss River near its 
confluence with the East Fork has fill on the right bank abutment and constricts the floodplain, 
particularly to the north. The existing bridge opening is about 60 feet, but active channel 
migration zone is over 80- feet wide. The thalweg impacts the rock on the right abutment. 
Riprap appears to have been placed multiple times to protect the right abutment.  

Project 
description 

The project would replace the bridge so that the abutments are out of the floodplain. Rock fill 
in the floodplain would be removed.   

Future threats The thalweg is flowing against the right bank abutment and is being scoured. Although it does 
not appear to be in imminent risk of failure, the bridge may become at risk if the river becomes 
increasingly trapped by the rock on the right abutment, causing failure. Fill and armoring within 
the floodplain is degrading the local fish habitat. 

Project 
rationale 

The project would expand the bridge opening, reengaging the floodplain currently cut off by 
the existing bridge opening. The confluence of these streams is a productive rearing and 
spawning area for coho salmon, and potentially for steelhead and bull trout (bull trout are 
presumed to be up this far in the system), so even though the expansion of active floodplain 
would be small and restoration of predevelopment geomorphic conditions would not be 
complete, the benefit would be significant. 

Functions 
restored 

Expanded coho salmon and steelhead rearing and spawning habitat, and potentially bull trout 
rearing and spawning habitat. 

 



April 2013 

A-32 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

FR #9: East Fork Bridge  

Location  Bridge replacement  

 

Project sponsor USFS 

Target habitat Salmonid 
rearing and 
spawning 
habitat, edge 
habitat 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Confluence 

Project size ~2 acres of 
floodplain 

Strategy Bridge 
replacement 

Existing 
conditions 

The FS Road 6835 Bridge over the East Fork Foss River near the confluence with the West 
Fork has a significant amount of fill on the right bank abutment and constricts the floodplain, 
particularly to the north. The existing bridge opening is large (about 120 feet), but active 
channel migration zone is over 200 feet wide. The thalweg impacts the rock on the right 
abutment. Several generations of rock on the right abutment were observed.  

Project 
description 

The project would expand opening of the bridge at this location, possibly with another separate 
span to the north. Rock fill at the abutments and along the bank would be removed.  

Future threats The right bank abutment is being attacked. Although it does not appear to be in imminent risk 
of failure because of large span of the bridge, it may become at risk if the river becomes 
increasingly trapped by the rock on the right abutment.   

Project 
rationale 

The project would expand the bridge opening, reengaging the floodplain currently cut off by 
the existing bridge opening. The confluence of the forks is a highly productive rearing and 
spawning area for Chinook, coho, steelhead and bull trout, so even though the expansion of 
active floodplain would be small and restoration of predevelopment geomorphic conditions 
would not be complete, the benefit would be significant. 

Functions 
restored 

Expanded Chinook, coho, steelhead rearing and spawning habitat, and potentially bull trout 
rearing and spawning habitat. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-33 

Opportunity 
Name 

FR #10: FS Road 6800‐010  

Location  Bridge replacement, road removal 

 

Project sponsor USFS 

Target habitat Salmonid 
spawning 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Tributary 

Project size 12 acres of 
floodplain 

Strategy Bridge 
replacement, 
road removal  

Existing 
conditions 

An unnamed creek crosses FS Road 6800-010 near the confluence of the forks of the Foss 
River. The crossing is on the hillside approximately 500 feet above the floodplain of the forks 
confluence. FS Road 6800-010 is extremely disturbed and has several generations of culverts 
and destroyed fords. Even during the site visit where runoff was nonexistent, flow from the 
stream went over the road and generated fine sediment and turbidity in the stream. There are 
no recreational facilities accessible beyond this crossing.  

Project 
description 

The project would either place a sufficient culvert or bridge over the unnamed stream or 
remove the road entirely.  

Future threats The road in its current state will likely fail during the next rainy season. This will generate 
copious amounts of fine sediment in a highly productive salmonid rearing and spawning area. 
Restoration of access will produce even more impacts. 

Project 
rationale 

The project will reduce or eliminate fine sediment and auto pollution from being discharged to 
a highly productive salmonid rearing and spawning area.  

Functions 
restored 

Improved Chinook salmon and steelhead trout spawning and rearing habitat, and potentially 
bull trout spawning habitat. Predevelopment geomorphic functions, improved water quality, 
and passage of flood and debris flows. 

 



April 2013 

A-34 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

FR #11: FS Road 6835 

Location  Fill removal, road relocation or removal 

Project sponsor USFS 

Target habitat Juvenile 
salmonid 
rearing and 
refugia 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Floodplain 

Project size 3,000 feet of 
floodplain edge 

Strategy Fill removal, 
road relocation 
or removal 

Existing 
conditions 

FS Road 6835 skirts the edge of the West Fork Foss River floodplain approximately one mile 
from the West Fork Foss Trailhead. The road is on fill in what appears to be floodplain for 
approximately 3000 feet. Conditions in the floodplain adjacent to the road are pristine.  

Project 
description 

The project would remove the fill from the floodplain and either relocate the road up on the 
hillside east of the floodplain or remove the road entirely and move the West Fork Foss 
Trailhead one mile downstream onto the gently sloping hillside. 

Future threats The road could become at risk and compromise habitat in a significant way if the thalweg 
migrated to the east side of the floodplain.  

Project 
rationale 

The confluence area of the forks of the Foss is a highly productive nursery for a wide range of 
salmonids. The main channels are also a prime spawning area. The proposed project is 
simple to implement and would result in a clear expansion of high quality habitat.  

Functions 
restored 

Expanded Chinook and coho salmon and steelhead trout rearing habitat and potentially bull 
trout rearing habitat, predevelopment geomorphic conditions. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-35 

Opportunity 
Name 

FR #12: West Fork Foss Trailhead 

Location  Fill and road removal  

 

Project sponsor USFS 

Target habitat Salmonid 
rearing, 
spawning and 
refugia 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Low-gradient 
tributary 
confluence 

Project size 50 feet of 
tributary 

Strategy Fill and road 
removal  

Existing 
conditions 

A ford for an unnamed creek exists about 1000 feet north of the West Fork Foss Trailhead on 
FS Road 6835. No flow was observed on the site visit. The ford is immediately adjacent to the 
floodplain of the West Fork Foss. 

Project 
description 

The project would either place a sufficient culvert or bridge over the unnamed stream or 
remove the road entirely, relocating the West Fork Foss Trailhead about 1000 feet further 
north.  

Future threats Ongoing fine sediment to a productive salmonid rearing and spawning area.  

Project 
rationale 

The project will reduce or eliminate fine sediment from being discharged to a productive 
salmonid rearing and spawning area. 

Functions 
restored 

Improved Chinook, coho and steelhead rearing and/or spawning habitat, and potentially bull 
trout rearing habitat Predevelopment geomorphic conditions, Improved water quality and 
processing of flood and debris flows. 

 



April 2013 

A-36 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

IC #1: 637th Ave NE Bridge 

Activity  Bridge replacement or removal 

 

Project sponsor King County 

Target habitat Bull 
Trout/Steelhead 
spawning or 
rearing 

Current 
ownership 

Private 

Hydrogeomorphic 
classification 

Tributary 
crossing 

Project size 200 feet of 
tributary  

Strategy Bridge 
replacement 

Existing 
conditions 

Index Creek, a large tributary to the South Fork Skykomish River, is crossed by a poorly 
constructed 160 foot wooden bridge at 637th Avenue NE. The bridge has wooden pilings on 
concrete and the middle piers (pilings) are precariously perched on a rock in the middle of the 
braided stream. The bridge looks in danger of being damaged by high water and constricts the 
channel at its location. The stream splits around a small island at this location and contains 
highly diverse pool/riffle habitat above and below the bridge. The bridge leads to a private 
residential community that is within the floodplain of Index Creek. Bull trout and steelhead trout 
have been documented by WDFW in the lower mile of this stream. 

Project 
description 

The project would replace the bridge with a steel bridge or causeway that spans beyond the 
floodplain of the stream and does not constrict or leave fill within the channel. If this project was 
combined with Index Creek #IC-2 project to purchase the residences that are accessed by this 
bridge to remove them from the floodplain, then the bridge would be removed.  

Future threats The bridge will fail within the next few years, as it already shows signs of scour and earlier 
repairs. The failure of the bridge would result in debris in the stream, further constricting the 
stream in this location. This would also cause bank erosion at either end of the bridge resulting 
in an increase of fine sediment in the stream, which can clog spawning gravels.  

Project 
rationale 

This bridge is the only access to the residential community. The bridge is unstable and confines 
the channel in its current condition. The bridge pilings constitute fill material within the channel. 
If the bridge failed it would require emergency action and will likely trigger an emergency action 
that will necessarily have significant in-water impacts. 

Functions 
restored 

Predevelopment geomorphic and hydraulic processes, which will improve conditions in the main 
stem of Index Creek; improvement of steelhead and bull trout rearing and spawning habitat. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-37 

Opportunity 
Name 

IC #2: Skylandia Development 

Activity  Property acquisition 

 

Project sponsor King County 

Target habitat Chinook salmon 
spawning, Bull 
Trout/Steelhead 
spawning and rearing 

Current 
ownership 

Private 

Hydrogeomorphic 
classification 

Floodplain 

Project size ~15 acres of floodplain  

Strategy Property acquisition 

Existing 
conditions 

The Skylandia residential development is at the mouth Index Creek along the South Fork 
Skykomish River. This development is accessed via 637th Avenue NE off of Index Creek Road 
(see IC #1 above). Skylandia is a private community and access was not granted during the site 
visits to this area. Based on the LIDAR, the residential development is within the active 100-year 
floodplain and would likely be flooded out during large storm events. Approximately 40 parcels 
are in within the floodplain. From review of aerial photographs, the area contains immature 
forest except where residential houses, driveways, and lawns are present, although it could not 
be determined if houses are on all 40 parcels. 

Project 
description 

All or part of the Skylandia residential development would be purchased. Houses and roads 
could be removed and restored to forested floodplain habitat. This project could be combined 
with IC #1 and the bridge could be removed and the road to the Skylandia community could be 
abandoned.  

Future threats It is likely that all 40 parcels contain residences and more development is likely to occur in this 
area. More clearing of the forested habitat within the floodplain would occur to accommodate 
increased development. Increased development would increase disruption of floodplain 
processes such as overbank flooding and potential side channel formation. The development 
may also impair floodplain movement of Index Creek. The community may flood during high 
storm events, potentially causing them to armor their properties to prevent flooding. Armoring of 
these residences may result in disconnection of the floodplain from the South Fork Skykomish 
River. 

Project 
rationale 

The Skylandia development is within the active floodplain and is currently impairing floodplain 
processes and side channel and wetland formation. More development in this area is likely to 
occur, further impairing the floodplain processes. The confluence of a tributary is important 
habitat for salmonids as it provides additional areas for spawning and rearing, a cold water 
source, nutrients, and food sources.   

Functions 
restored 

Predevelopment floodplain processes, which will improve conditions in the main stem of South 
Fork and the mouth of Index Creek. Improvement of steelhead and bull trout rearing and 
spawning habitat, and Chinook salmon spawning habitat. 



April 2013 

A-38 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

IC #3: RM 0.3 Index Creek 

Activity Soft armoring enhancement 

 

Project sponsor King County 

Target habitat Bull Trout/ Steelhead 
rearing, edge habitat 

Current ownership Private 

Hydrogeomorphic 
classification 

River edge 

Project size ~200 lineal feet of 
riverbank  

Strategy Soft armoring 
enhancement 

Existing 
conditions 

Approximately 0.3 mile upstream of the 637th Avenue NE bridge (see IC #1 above), the right 
bank has been riprapped to prevent erosion and potential damage of Index Creek Road. The 
stream curves towards the road that this location. Index Road is approximately 50 feet from the 
riprapped bank. Index Road is within the 100-year floodplain at this project location. 

Project 
description 

The riprapped bank would be enhanced by the addition of LWD into the riprap, or the riprap 
could be removed and replaced with LWD. The bank would need to be stabilized using soft 
armoring techniques. 

Future threats More riprap may be placed along this section of road to prevent future erosion, particularly if all 
or some of the bank armoring failed and was washed downstream. Additional armoring beyond 
this site may occur, further impairing floodplain processes.   

Project 
rationale 

Riprap typically entrains the river against the armored bank and reduces fish habitat diversity 
along the river edge. Adding LWD to the bank breaks up the flows of the river and improves 
river edge habitat diversity. The road is at risk of being undermined in the future.  

Functions 
restored 

Improvement of river edge habitat and potential increase in steelhead and bull trout rearing 
habitat. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-39 

Opportunity 
Name 

IC #4: RM 0.5 Index Creek 

Activity  Property acquisition 

 

Project sponsor King County 

Target habitat Bull Trout/Steelhead 
spawning and 
rearing 

Current 
ownership 

Private 

Hydrogeomorphic 
classification 

Floodplain 

Project size ~15 acres of 
floodplain  

Strategy Property acquisition 

Existing 
conditions 

At RM 0.5 of Index Creek, seven private properties on the right bank are within the floodplain. 
No access to these private parcels was available and it could not be determined whether the 
riverbank along them is armored. Houses and driveways on these properties are within the 
floodplain, although not all parcels contain houses. Index Creek Road is also in the floodplain in 
this area.  

Project 
description 

This project entails purchasing all or some of the private properties on the right bank in this 
area. 

Houses and roads could be removed and restored to forested floodplain habitat.  

Future threats Only about half of 7 parcels contain residences and more development is likely to occur in this 
area. More clearing of the forested habitat within the floodplain may occur to accommodate 
increased development. Increased development would, in turn, increase disruption of floodplain 
processes such as overbank flooding and potential side channel formation. Flooding of the 
properties may occur.   

Project 
rationale 

These private parcels are within the active floodplain and are impairing floodplain processes or 
possibly cutting off the floodplain from the creek. These properties are likely to be flooded and 
damaged at some time in the future.   

Functions 
restored 

Predevelopment floodplain processes, which may improve spawning and rearing habitat in this 
lower reach of Index Creek. 

 



April 2013 

A-40 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

MC #1: FS Road 6031 

Activity  Property acquisition, road and fill removal 

 

 

 

 

 

 

 

 

 

 
 

Project sponsor King County 

Target habitat Chinook salmon 
rearing, Bull 
Trout/Steelhead 
spawning and rearing 

Current 
ownership 

USFS, County, and 
Private 

Hydrogeomorphic 
classification 

Floodplain and 
tributary 

Project size ~4 acres of floodplain  

Strategy Road and fill removal 
and property acqusition 

Existing 
conditions 

Forest Service Road 6031 is located between the mainstem of the South Fork Skykomish River 
and Money Creek. The road provides access to a few residential properties and extends to 
Index Creek Road. From County Road 64, FS Road 6031 turns south and crosses an unnamed 
tributary and then turns west past an intersection with FS Road 6030 that has been abandoned. 
FS Road 6031 crosses Money Creek within about 4,800 feet from the intersection of the two 
roads. Newly constructed 100-foot bridges have been constructed by the USFS in 2011 at both 
stream crossings. The bridge over Money Creek is gated and was closed at the time of the field 
investigation. Approximately 100 feet west of the Money Creek bridge, a connector road meets 
FS Road 6031 from the south. Just west of this connector road, two new culverts were 
constructed under FS Road 6031 to provide drainage of a tributary and wetland seeps to the 
South Fork Skykomish River. This area contains early-seral mixed forest that has been 
disturbed by the road and new construction of the bridge and culverts and residential 
development. This area is also within the active Money Creek Alluvial Fan. 

Project 
description 

This project entails abandonment and removal of at least 4,800 feet of FS Road 6031 between 
the intersection with the spur road and the intersection with the connector road to the west of 
Money Creek bridge. An alternate route that is outside the floodplain could be constructed 
between County Road 6420 (that connects with County Road 64) and the connector road that 
would allow access to the remaining section of FS Road 6031. Alternatively, all of FS Road 
6031 could be abandoned and/or removed, if the private properties were acquired.  

Future threats While most of the property along FS Road 6031 is publicly owned, there are 6 private parcels 
near the unnamed tributary at the east end of the road. More development could occur along 
the road further filling the floodplain. FS Road 6031, bridges, and culverts will continue to impair 
the predevelopment hydrologic and geomorphic processes within the floodplain.  

Project 
rationale 

A 4,800-foot section of FS Road 6031 is within active floodplain and alluvial fan of Money 
Creek. Two tributaries cut through the alluvial fan and are affected by the bridges and culverts 
along this road. The roads, culverts, and bridges are impairing predevelopment floodplain 
processes. An access road that is outside the floodplain could be constructed to replace this 
section of road.  

Functions 
restored 

Predevelopment floodplain processes, which may improve spawning and rearing habitat in this 
lower reach of Money Creek and its tributaries, and the mainstem of the South Fork Skykomish 
River. 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-41 

Opportunity 
Name 

MC #2: FS Road 6031 Residences 

Activity Property acquisition 

 

 

 

 

 

 

 

 

 

 

 

 

 

Project sponsor King County 

Target habitat Chinook salmon 
rearing, Bull trout/ 
Steelhead trout 
spawning and 
rearing 

Current 
ownership 

USFS, County, and 
Private 

Hydrogeomorphi
c classification 

Floodplain and 
tributary 

Project size ~2 acres of 
floodplain  

Strategy Property acquisition 

Existing 
conditions 

Forest Service Road 6031 provides access to a six residential parcels at the east end of the 
road. A description of the conditions within this area is described under the Money Creek #2 
project opportunity. 

Project 
description 

This project entails purchasing the parcels along FS Road 6031. Residences and driveways 
would be removed and the floodplain habitat would be restored. The tributary that flows through 
these properties would also be restored, if necessary.   

Future threats Based on aerial photographic review, not all of the six private parcels contain residences. More 
development could occur in this floodplain area since a road is maintained. The tributary that 
flows through the residential parcels could be impaired by filling or armoring as a result of 
development in the area. The residences and roads within the floodplain will continue to impair 
the predevelopment hydrologic and geomorphic processes.     

Project 
rationale 

The private parcels are within active floodplain and alluvial fan of Money Creek and are 
impairing the predevelopment floodplain processes. An unnamed tributary flows through the 
private parcels and if armored would impair side channel processes and the edge habitat of the 
stream. Also, these properties are likely to be flooded and damaged at some time in the future 
since they are in the floodplain.   

Functions 
restored 

Predevelopment floodplain and side channel processes, which may improve spawning and 
rearing habitat in the lower reach of unnamed tributary, and the South Fork Skykomish River. 

 



April 2013 

A-42 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

MC #3: FS Road 6422 

Activity Specialty studies 

 

Project sponsor King County 

Target habitat Bull trout/Steelhead 
trout spawning and 
rearing 

Current ownership King County 

Hydrogeomorphic 
classification 

Floodplain, 
tributaries, riparian 

Project size ~1 acre of floodplain, 
4 acres of riparian 
improvement, 200 
feet of river edge 

Strategy Specialty studies 

Existing 
conditions 

FS Road 6420 crosses Money Creek via a 160 foot long bridge. Just east of the bridge, FS Road 
6420 intersects with FS Road 6422 that cuts south and east from the floodplain to the slopes 
above the stream. FS Road 6422 was likely previously used for recreation and timber harvesting 
and now terminates in approximately one mile at a washout near Kimball Creek. The slopes both 
above and below the road are unstable. Several debris flows (see photo) have occurred above 
and below the road partly due to undersized culverts and the roadbed is washed out in several 
places. Due to the instability of the soils on the road slopes, it is generating fine sediment into 
Money Creek. The road is only passable by high clearance four wheel drive vehicles and 
appears to have infrequent use due to its condition. Additionally, the right bank of Money Creek 
at the lower end of FS Road 6422 is armored to prevent damage to the road. 

Project 
description 

This project entails abandoning and possible removal of all or part of FS Road 6422. At a 
minimum, the culverts could be removed from the road and it could be vegetated. Removal of the 
fill within the floodplain near the FS Road 6420 bridge could occur. More analysis is needed to 
determine the extent and elements of the project. 

Future threats In its current condition, FS Road 6422 generates fine sediment that discharges to Money Creek 
and potentially fills in spawning gravels. As the culverts continue to fail and more of the road 
washes out, sedimentation of Money Creek will increase. The slopes above Money Creek in this 
area are steep and debris flows are common, but the road blocks the predevelopment 
geomorphic process of debris flows and this will continue. Culverts may blow out during large 
storm events and end up as fill within the creek. Riprap armoring along the right bank of Money 
Creek for protection of FS Road 6422 will continue to degrade edge habitat and may cause bank 
failure. 

Project 
rationale 

FS Road 6422 appears to be unmaintained and has washed out at approximately one mile 
above the stream. The road is generating fine sediment that washes into Money Creek and it is 
also impairing the predevelopment geomorphic and hydrologic processes. These processes 
could be restored if the road was abandoned and removed. Sedimentation could also be reduced 
by vegetating the abandoned road. Additionally, riprap armoring along the right bank of Money 
Creek to protect FS Road 6422 could be removed. 

Functions 
restored 

Predevelopment geomorphic and hydrologic processes, restoration of floodplain processes, and 
edge habitat improvement. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-43 

Opportunity 
Name 

MC #4: RM 1.7 

Activity LWD placement 

 

Project sponsor USFS 

Target habitat Bull trout/ 
Steelhead trout 
rearing  

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

River edge 

Project size ~300 feet of river 
edge  

Strategy LWD placement 

Existing 
conditions 

Approximately 200 feet to the west of the FS Road 6420 bridge crossing of Money Creek, the 
left bank is riprapped to prevent bank failure. A 24-inch corrugated metal pipe extends out of the 
bank and drains stormwater collected on the opposite side of the road into the stream. The 
stream curves towards the road at this location and is entrained against the riprap. The edge 
habitat is monotypic and impaired. Since the stream is so close to the road, it is devoid of 
riparian vegetation for approximately 500 feet.  

Project 
description 

This project entails removing some or all of the riprap and adding LWD to the bank. This will 
improve and diversify the edge habitat along this reach. Also, this will add LWD to the stream, 
which is lacking throughout most of the stream, but particularly in the lower reaches. 

Future threats The road armoring will continue to impair the edge habitat along this reach of the stream. The 
stream is entrained along the riprap and could cause bank failure, which would result in fill 
within the stream. The lack of LWD along the riprap armored bank is concomitant with lack of 
cover for fish, making them more susceptible to predation.  

Project 
rationale 

The habitat along the riprapped bank is simplified and degraded. The stream is lacking LWD, 
particularly in the lower reaches. Adding LWD would improve edge habitat.  

Functions 
restored 

Restoration of edge habitat diversity, which would improve steelhead and bull trout rearing 
habitat. 

 



April 2013 

A-44 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

MC #5: RM 3.0 

Activity Culvert replacement 

Project sponsor USFS 

Target habitat Resident trout 
spawning, and 
rearing 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Tributary 
colluvial fan 

Project size ~100 feet of 
tributary  

Strategy Bridge and 
culvert 
replacement 

Existing 
conditions 

A repetitive landslide area was identified along FS Road 6420 at RM 3.0 at an unnamed 
tributary. Jersey barriers have been placed along the road to prevent debris from spilling into the 
road. An undersized 36-inch PVC culvert under the road drains the tributary, but was plugged 
by large boulders from the landslide. The predevelopment geomorphic processes are 
interrupted by the road. The gradient of the tributary is too steep for fish passage from Money 
Creek. 

Project 
description 

This project entails replacing the culvert with a box culvert or bridge that can accommodate the 
size of the debris that is deposited by debris flows. Jersey barriers could be removed once the 
new culvert or bridge was in place. 

Future threats The undersized culvert may cause undermining of the road and a washout. The road and 
undersized culvert will continue to impair the predevelopment geomorphic process of debris 
flows and deposition of boulders, gravel, and sediment into the stream. 

Project 
rationale 

The undersized culvert under the road is impairing or blocking the periodic delivery of landslide 
debris into stream, which is important for continued replenishment of boulders, gravel and 
sediment. The landslide debris or water getting backed up behind the road due to a plugged 
culvert could damage the road, possibly resulting in failure.  

Functions 
restored 

Predevelopment geomorphic processes that may improve trout spawning and rearing habitat.  

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-45 

Opportunity 
Name 

MC #6: RM 3.8 

Activity Culvert placement 

Project sponsor USFS 

Target habitat Resident trout 
spawning, and 
rearing 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Tributary 
colluvial fan 

Project size ~100 feet of 
tributary  

Strategy Bridge and 
culvert 
replacement 

Existing 
conditions 

A repetitive landslide area was identified along FS Road 6420 at RM 3.8 at an unnamed 
tributary. Jersey barriers have been placed along the road to prevent debris from spilling into the 
road. No culvert has is located here. The predevelopment geomorphic processes are 
interrupted by the road. The gradient of the tributary is too steep for fish passage from Money 
Creek. 

Project 
description 

This project entails placing a properly sized new box culvert or a bridge that can accommodate 
the size of the debris that is deposited by debris flowsat this location. Jersey barriers could be 
removed once the new culvert or bridge was in place. 

Future threats No culvert is present at this location and water crossing the road washes fine sediment into 
Money Creek. Potential sedimentation of spawning gravels may occur. Also, the water may 
undermine the road and a wash it out, resulting in increased fine sediment into the stream. The 
road will continue to impair the predevelopment geomorphic process of debris flows and 
deposition of boulders, gravel, and sediment into the stream. 

Project 
rationale 

Water is flowing over the road and debris flows are occurring on the slopes on the land side of 
the road. A box culvert could restore the predevelopment geomorphic and hydrologic processes 
to this colluvial fan and tributary. The landslide debris and water that gets backed up behind the 
road could damage the road, possibly resulting in failure, and more fine sediment in the stream.  

Functions 
restored 

Predevelopment geomorphic processes that may improve spawning and rearing habitat. 

 



April 2013 

A-46 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

MC #7: RM 3.5 ‐ 4.6  

Activity Fill removal, road relocation 

 

Project sponsor USFS 

Target habitat Resident trout 
rearing habitat 

Current ownership USFS 

Hydrogeomorphic 
classification 

Floodplain 

Project size ~6+ acres of 
floodplain  

Strategy Fill removal, road, 
rail and trailhead 
relocation 

Existing 
conditions 

FS Road 6420 drops into the floodplain of Money Creek from approximately RM 3.5 to RM 4.6. 
The roadbed constitutes  fill material within the 100-year floodplain. The road could be relocated 
to a moderate slope above the road to the north that is out of the 100-year floodplain.  

Project 
description 

This project entails relocating approximately one mile of FS Road 6420 to the slopes above the 
floodplain to the north. The old road bed could be removed and then the area could be 
vegetated with native shrubs and trees.  

Future threats Fill in the floodplain will continue to impair predevelopment floodplain processes by blocking the 
river from flooding this area. The road would block the potential future formation of side 
channels or wetlands in this area.  

Project 
rationale 

Relocating the road out of the floodplain would potentially restore 6 or more acres of floodplain 
habitat that is currently blocked by the road. A side channel or wetland could be created or be 
formed if the road was relocated outside the floodplain. The predevelopment floodplain 
processes could be restored. 

Functions 
restored 

Restoration of floodplain processes; side channel or wetlands may also be formed, improving 
rearing habitat for resident trout. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-47 

Opportunity 
Name 

MC #8: RM 4.3 Tributary 

Activity Bridge or culvert replacement 

 

Project sponsor USFS 

Target habitat Resident trout 
spawning, and 
rearing 

Current ownership USFS 

Hydrogeomorphic 
classification 

Tributary colluvial 
fan 

Project size ~100 feet of 
tributary  

Strategy Bridge and culvert 
replacement 

Existing 
conditions 

An colluvial fan was identified along FS Road 6420 at RM 4.3 at an unnamed tributary. An 
undersized 60 inch CMP culvert under the road drains the tributary, but has been plugged by 
large boulders from the colluvial fan The predevelopment geomorphic processes are interrupted 
by the road. The gradient of the tributary is too steep for fish passage from Money Creek. 

Project 
description 

This project entails replacing the culvert with a box culvert or bridge that can accommodate the 
size of the debris that is deposited by debris flows.  

Future threats The undersized culvert may cause undermining of the road and a washout. The road and 
undersized culvert will continue to impair the predevelopment geomorphic process of debris 
flows and deposition of boulders, gravel, and sediment into the stream. 

Project 
rationale 

The undersized culvert under the road is impairing or blocking the periodic delivery of debris 
flows into the stream, which is important for replenishment of boulders, gravel, and other 
sediment types. The landslide debris or water getting backed up behind the road due to a 
plugged culvert could damage the road, possibly resulting in failure.  

Functions 
restored 

Predevelopment geomorphic processes that may improve trout spawning and rearing habitat.  

 



April 2013 

A-48 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

MC #9: RM 4.8 Tributary 

Activity Alluvial fan debris flow monitoring 

Project sponsor USFS 

Target habitat Resident trout 
spawning, and 
rearing 

Current 
ownership 

USFS 

Hydrogeomorphi
c classification 

Tributary colluvial 
fan 

Project size ~200 feet of 
tributary  

Strategy Specialty study 

Existing 
conditions 

An colluvial fan was identified along FS Road 6420 at RM 4.8 at an unnamed tributary. A 15-
foot long concrete vented ford that contains twin 2-foot HDPE culverts with debris racks has 
been installed at this location. The ford is supposed to allow debris and water to pass over the 
road during large storm events and the culverts discharge low flows. The predevelopment 
geomorphic processes are interrupted by the road, however, debris may be moving into the 
stream much more frequently and easily than through a single culvert. However, the ford may 
not allow LWD to pass over the road into Money Creek below. The gradient of the tributary is 
too steep for fish passage from Money Creek. 

Project 
description 

This project would be a specialty study to monitor the passage of debris during large and small 
storm events to determine the effectiveness of the ford. If the ford is not effective at passing 
debris into Money Creek, or blocks LWD from passage, then the County will determine if it 
should be replaced with a bridge or another solution.  

Future threats The culverts in the ford may become blocked and cause undermining of the road and a 
washout. The road may continue to impair the predevelopment geomorphic process of debris 
flows and deposition of boulders, gravel, sediment, and LWD into the stream. 

Project 
rationale 

Insufficient information is available to determine to what extent if any does the vented ford 
restrict or block the periodic delivery of debris into the stream. This project would entail 
monitoring the effectiveness of the ford at passing boulders, gravel, and LWD into the stream. 
This information could then inform whether any further action should be taken to replace the 
ford with some other structure. 

Functions 
restored 

Predevelopment geomorphic processes and LWD recruitment that may improve trout spawning 
and rearing habitat.  

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-49 

Opportunity 
Name 

MC #10: RM 5.7 ‐ 5.8 

Activity LWD placement ‐ Specialty study 

Project sponsor USFS 

Target habitat Resident trout 
spawning, and 
rearing 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Tributary colluvial 
fan 

Project size ~600 feet of riparian 
area and 100 feet 
of tributaries  

Strategy Specialty study 

Existing 
conditions 

Debris flows occur in the vicinity of two tributaries along FS Road 6420 at approximately RM 5.7 
and 5.8. A colluvial fan exists at RM 5.7. Debris flows on this colluvial fan have blocked the 
undersized 24-inch CMP culvert at this location. At RM 5.8, another debris flows within a 
tributary channel has damaged a 30-inch CMP culvert at this location. These unstable slopes 
are part of an colluvial fan at this location. The gradients of the intermittent tributaries are very 
steep (>60 percent slope) and are therefore are not fish passable.  

Project 
description 

This project entails a specialty study to determine what size culvert or bridge or multiple culverts 
or bridges would need to be replaced at this location. Also, further analysis is needed to 
determine the slope stabilization techniques that will work best at this location. 

Future threats Debris flows will continue to erode the slope above the road. The geomorphic processes will 
continue to be blocked or impaired by the road.  

Project 
rationale 

Insufficient information is available to determine how best to prevent mass wasting into the 
stream at this location and to best benefit fish habitat. More analysis is needed to determine the 
best method to stabilize the slope and provide habitat improvement.  

Functions 
restored 

Predevelopment geomorphic processes; riparian improvement; and possibly edge habitat 
improvement.  

 



April 2013 

A-50 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

MC #11: RM 6.1 Tributary 

Activity Culvert replacement 

Project sponsor USFS 

Target habitat Resident trout 
spawning, and 
rearing 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Tributary colluvial 
fan 

Project size ~100 feet of 
tributary  

Strategy Bridge and culvert 
replacement 

Existing 
conditions 

An colluvial fan was identified along FS Road 6420 at RM 6.1 at an unnamed tributary. An 
undersized 36-inch CMP culvert under the road drains the tributary, but has been plugged by 
large boulders and debris from the debris flows that crosses the road. The debris flow deposits 
appeared to have been frequently cleared from the road to keep it passable. The 
predevelopment geomorphic processes are interrupted by the road. The gradient of the tributary 
is too steep for fish passage from Money Creek. 

Project 
description 

This project entails replacing the culvert with a box culvert or bridge that can accommodate the 
size of the debris that is deposited by debris flows.  

Future threats The undersized culvert may cause undermining of the road and a washout. The road and 
undersized culvert will continue to impair the predevelopment geomorphic process of deposition 
of boulders, gravel, and sediment into Money Creek. 

Project 
rationale 

The undersized culvert under the road is impairing or blocking the periodic delivery of debris 
flows into the stream, which is important for replenishment of boulders, gravel and sediment. 
The landslide debris or water getting backed up behind the road due to a plugged culvert could 
damage the road, possibly resulting in failure.  

Functions 
restored 

Predevelopment geomorphic and hydrologic processes that may improve trout spawning and 
rearing habitat in Money Creek.  

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-51 

Opportunity 
Name 

MC #12: RM 6.4 Tributary 

Activity Culvert replacement 

Project sponsor USFS 

Target habitat Resident trout 
spawning, and 
rearing 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Tributary colluvial 
fan 

Project size ~100 feet of 
tributary  

Strategy Bridge and culvert 
replacement 

Existing 
conditions 

An colluvial fan was identified along FS Road 6420 at RM 6.4 at an unnamed tributary. The road 
at this location is approximately 600 feet above the steep canyon-like slopes of Money Creek. 
The landslide started on the upslope side of the road and crossed the road as it continued 
downslope towards Money Creek. The road had been cleared of debris, but based on the young 
vegetation at this debris flow, disturbance has been frequent. An undersized 36-inch CMP 
culvert under the road drains the tributary, but has been plugged by large boulders and debris 
from the repeated debris flows. The predevelopment geomorphic processes are interrupted by 
the road. The gradient of the tributary is too steep for fish passage from Money Creek. 

Project 
description 

This project entails replacing the culvert with a box culvert or bridge that can accommodate the 
size of the debris that is deposited by debris flows.  

Future threats The undersized culvert may cause undermining of the road and a washout. The road and 
undersized culvert will continue to impair the predevelopment geomorphic process of deposition 
of boulders, gravel, and sediment into Money Creek. 

Project 
rationale 

The undersized culvert under the road is impairing or blocking the periodic delivery of debris 
flows into the stream, which is important for replenishment of boulders, gravel, and other 
sediment types. The road may also block the transport of LWD into Money Creek. The landslide 
debris or water getting backed up behind the road due to a plugged culvert could damage the 
road, possibly resulting in failure.  

Functions 
restored 

Predevelopment geomorphic and hydrologic processes that may improve trout spawning and 
rearing habitat in Money Creek.  

 



April 2013 

A-52 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

MC #13: RM 6.6 Tributary 

Activity Culvert replacement 

Project sponsor USFS 

Target habitat Resident trout 
spawning, and 
rearing 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Tribuary colluvial 
fan 

Project size ~100 feet of 
tributary  

Strategy Bridge and culvert 
replacement 

Existing 
conditions 

An colluvial fan or landslide was identified along FS Road 6420 at RM 6.6 at an unnamed 
tributary. The road at this location is approximately 600 feet above the steep canyon-like slopes 
of Money Creek. The landslide started on the upslope side of the road and crossed the road as 
it continued downslope towards Money Creek. The road had been cleared of debris, but based 
on the young vegetation at this debris flow, disturbance has been frequent. An undersized 36-
inch CMP culvert under the road drains the tributary, but has been plugged by large boulders 
and debris. The predevelopment geomorphic processes are interrupted by the road. The 
gradient of the tributary is too steep for fish passage from Money Creek. 

Project 
description 

This project entails replacing the culvert with a box culvert or bridge that can accommodate the 
size of the debris that is deposited by debris flows.  

Future threats The undersized culvert may cause undermining of the road and a washout. The road and 
undersized culvert will continue to impair the predevelopment geomorphic process of deposition 
of boulders, gravel, and sediment into Money Creek. 

Project 
rationale 

The undersized culvert under the road is impairing or blocking the periodic delivery of debris 
flows into the stream, which is important for replenishment of boulders, gravel, and sediment. 
The road may also block the transport of LWD into Money Creek. The landslide debris or water 
getting backed up behind the road due to a plugged culvert could damage the road, possibly 
resulting in failure.  

Functions 
restored 

Predevelopment geomorphic and hydrologic processes that may improve trout spawning and 
rearing habitat in Money Creek.  

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-53 

Opportunity 
Name 

MC #14: RM 6.8 Tributary 

Activity Culvert replacement 

Project sponsor USFS 

Target habitat Resident trout 
spawning, and 
rearing 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Tribuary colluvial fan 

Project size ~100 feet of tributary 

Strategy Specialty study 

Existing 
conditions 

An colluvial fan or landslide was identified along FS Road 6420 at RM 6.8 at an unnamed 
tributary. The road at this location is approximately 600 feet above the steep canyon-like slopes 
of Money Creek. The landslide started on the upslope side of the road and crossed the road as 
it continued downslope towards Money Creek. The road had been cleared of debris, but based 
on the young vegetation at this debris flow, disturbance has been frequent. An undersized 60-
inch CMP culvert under the road drains the tributary, has been plugged by large boulders and 
debris. The predevelopment geomorphic processes and transport of LWD are interrupted by the 
road. The gradient of the tributary is too steep for fish passage from Money Creek. 

Project 
description 

This project entails an analysis of the best method for allowing large debris to pass over or 
under the road. A bridge or vented ford may work at this location. More analysis is needed to 
determine the best design for this project.  

Future threats The undersized culvert may cause undermining of the road and a washout. The road and 
undersized culvert will continue to impair the predevelopment geomorphic process of deposition 
of boulders, gravel, and sediment into Money Creek. 

Project 
rationale 

The undersized culvert under the road is impairing or blocking the periodic delivery of debris 
flows into the stream. In particular at this site, LWD has been blocked from transport to Money 
Creek. The landslide debris or water getting backed up behind the road due to a plugged culvert 
could damage the road, possibly resulting in failure.  

Functions 
restored 

Predevelopment geomorphic and hydrologic processes that may improve trout spawning and 
rearing habitat in Money Creek. LWD recruitment functions may be restored. 

 



April 2013 

A-54 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

MC #15: RM 7.2 Tributary 

Activity Culvert replacement 

Project sponsor USFS 

Target habitat Resident trout 
spawning, and 
rearing 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Tributary colluvial fan

Project size ~100 feet of tributary 

Strategy Specialty study 

Existing 
conditions 

A colluvial fan was identified along FS Road 6420 at RM 7.2 at an unnamed tributary. The road 
at this location is approximately 600 feet above the steep canyon-like slopes of Money Creek. 
The landslide started on the upslope side of the road, crossed the road and damaged a 24-inch 
CMP culvert that crossed under the road. The bank on the Money Creek side of the road also 
appeared to have failed. The culvert was undersized for the size of debris passing over the 
road. A USFS construction crew was replacing the culvert with a new 36-inch HDPE culvert at 
the time of the site investigation, blocking passage beyond that point. While a new culvert was 
being installed at this location, the culvert was still undersized for the size of debris that is 
flowing through this area. The predevelopment geomorphic processes and transport of LWD are 
interrupted by the road. The gradient of the tributary is too steep for fish passage from Money 
Creek. 

Project 
description 

This project entails an analysis of the best method for allowing large debris to pass over or 
under the road and for stabilizing the bank with the goal of providing the highest benefit to fish 
habitat and restoring geomorphic processes. A vented ford may work at this location or a large 
box culvert. More analysis is needed to determine the best design for this project.  

Future threats The undersized culvert may cause undermining of the road and a washout, as it did previously. 
The road and undersized culvert will continue to impair the predevelopment geomorphic 
process of deposition of boulders, gravel, sediment, and LWD into Money Creek. 

Project 
rationale 

According to the USFS installing the new culvert at this site, replacement of culverts along this 
road is a frequent (annual) occurrence. The undersized culvert under the road is impairing or 
blocking the periodic delivery of debris flows including LWD into Money Creek. Debris flows are 
common along this road and the best solution for restoring the predevelopment geomorphic 
processes in this system while still maintaining recreational access on this road is important. A 
solution at this site may be used at other downstream sites. 

Functions 
restored 

Predevelopment geomorphic and hydrologic processes that may improve trout spawning and 
rearing habitat in Money Creek. LWD recruitment functions may be restored. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-55 

Opportunity 
Name 

MR #1: RM 2.1 Culvert 

Activity  Culvert replacement 

 

Project sponsor King County 

Target habitat Steelhead 
spawning 

Current 
ownership 

King County 

Hydrogeomorphic 
classification 

Tributary crossing 

Project size 100 feet of 
tributary  

Strategy Culvert 
replacement 

Existing 
conditions 

A tributary to the Miller River crosses Miller River Road immediately downstream the USFS 
group campsite through a 36-inch culvert in the Miller River floodplain. The stream is clearly 
capable of transporting material as large as the existing culvert (see photo). As a result the 
culvert needs to be made larger to avoid road failure. Steelhead have been documented to 
spawn in this part of the Miller River. 

Project 
description 

The project would replace the culvert either with a much larger box culvert or bridge. 

Future threats The culvert will fail within the next few years, as it is already plugged with recent debris. The 
failure of the culvert will likely cause the road to fail, thus causing disturbance and increasing 
fine-sediment supply to the main stem Miller River. 

Project 
rationale 

This culvert is downstream of the group camp in a heavily used portion of the road. Current 
conditions are unsustainable and will likely trigger an emergency action that will necessarily 
have significant in-water impacts.   

Functions 
restored 

Fish passage during runoff periods, restoration of predevelopment geomorphic processes, 
which will improve conditions in the main stem Miller River, in particular steelhead spawning 
habitat. 

 



April 2013 

A-56 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

MR #2: Confluence Tributary  

Location  Culvert replacement  

 

Project sponsor King County 

Target habitat Steelhead 
spawning 

Current 
ownership 

King County 

Hydrogeomorphic 
classification 

Tributary crossing 

Project size 100 feet of 
riverbank 

Strategy Culvert 
replacement 

Existing 
conditions 

A tributary to the Miller River crosses Miller River Road near the confluence of the East and 
West forks. The crossing is made through five-foot corrugated metal culvert. The stream is 
clearly capable of transporting material as large as the existing culvert. The downstream end is 
perch over two feet above the channel below. The culvert needs to be made larger to avoid 
road failure and to correct for the step in the profile. Steelhead have been documented to 
spawn in this part of the Miller River. 

Project 
description 

The project would replace the culvert either with a much larger box culvert or bridge. 

Future threats The culvert will fail within the next few years, as it is already plugged with recent debris. The 
failure of the culvert will likely cause the road to fail, thus causing in-stream disturbance and 
artificially increasing fine-sediment supply to the main stem Miller River. 

Project 
rationale 

This culvert is in a heavily used portion of the road. Current conditions are unsustainable and 
will likely trigger an emergency action that will necessarily have significant in-water impacts.   

Functions 
restored 

Fish passage during runoff periods, restoration of predevelopment geomorphic processes, 
which will improve conditions in the main stem Miller River, in particular steelhead spawning 
habitat. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-57 

Opportunity 
Name 

MR #3: West Fork Miller Mine 

Activity   Mine reclamation 

Project sponsor USFS 

Target habitat All in-water 
habitats  

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

West Fork 
riverbank and side 
channel 

Project size Unknown 

Strategy Mine reclamation 

Existing 
conditions 

An assumed abandoned mine site exists with decaying infrastructure approximately one-half 
mile up abandoned FS Road 6410 (now the West Fork Miller Trail). Staining of the rocks in a 
stream that exits the mine indicates that there is potential for contamination of West Fork Miller 
waters. There are many abandoned mine sites in the West Fork Miller River basin, but it is 
likely that this site is only one that discharges potentially contaminated water directly into an 
area that could be visited by anadromous fish.  

Project 
description 

The project would be phased to determine the existence and extent of contamination at this 
relatively low elevation mine site. If contamination is found, reconnaissance of the entire site 
and the sources of effluent should be cataloged. According USFS maps of the area, the mine 
site extends several hundred feet upslope above easy access of the trail. A full analysis should 
be undertaken to determine the best means reduce or eliminate future water contamination.  

Future threats Contamination, if present, could continue to contaminate additional areas of the Miller, 
including spawning areas below the confluence of the forks. This contamination would 
contribute to bioaccumulation of metals in fish.  

Project 
rationale 

Contamination is often one of, access. As compared to other mine sites, this project site is 
reasonably accessible.   

Functions 
restored 

Improved water quality, reduction/elimination of contamination. 

 



April 2013 

A-58 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

MR #4: East Fork Miller RM 1.1 

Activity  Hazard analysis 

Project sponsor USFS 

Target habitat Steelhead spawning 
and rearing 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

East Fork riverbank 
and floodplain 

Project size ~12 acres 

Strategy Hazard analysis 

Existing 
conditions 

A small stream drains the north tip of Cascade Mountain and crosses FS Road 6412. In 2009 
it was the site of major debris flow that destroyed the road and extended all the way into the 
main channel of the East Fork Miller River. Currently the stream has no low flow expression 
across the crossing. It also has no obvious culvert. During runoff periods, it is likely that 
material from above road will continue to come down from above the road. There is also a high 
probability of another large failure given the clear signs of past rockslides in the same location. 

Project 
description 

The project would examine the costs, both financial and environmental, of maintaining a road 
in this location and compare those to the recreational opportunities afforded by continuing to 
maintain the road beyond this point.  

Future threats Based upon the pattern of disturbance and vegetation and the geomorphic setting (multiple 
side channels originate in this area), it is clear that this debris flow / rockslide chute is a site of 
repetitive rock slides and debris flows. This is common in certain geologic settings where 
slopes are inherently unstable. As such, it should be expected that debris flows will continue to 
occur regularly at this location. These events input large quantities of fine material into the 
stream from the road into the channel. These have the potential to embed spawning gravels in 
the area and impair predevelopment conditions to numerous side channels used by juvenile 
fish that originate in this area.  

Project 
rationale 

The project site is a site that will continue to have rockslides destroy it in the future, which will 
necessitate major reconstruction of the road at regular intervals. The scale of the 
reconstruction is significant both in terms of financial costs and its impacts to the stream in this 
location. While the stream ecosystem in some sense is adapted to heavy disturbance in this 
area, the addition of fines and the regular use of machinery in the vicinity of the stream will 
continue to impair ecological function in the area.   

Functions 
restored 

Predevelopment geomorphic processes and reduction in man-made disturbance if it is 
determined that the road no longer needs to extend beyond this location, or that some other 
solution can be found to avoid a crossing at the particular site. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-59 

Opportunity 
Name 

MR #5: East Fork Miller RM 1.7 

Activity   Culvert replacement 

Project sponsor USFS 

Target habitat Steelhead habitat 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Tributary colluvial fan 

Project size 150 feet of tributary  

Strategy Culvert replacement 

Existing 
conditions 

A small unnamed stream discharges to the East Fork near RM 1.7. Although there is a 36-inch 
corrugated plastic pipe in the roadway near the crossing, there are many signs that flow and 
sediment discharge over the road in other locations, including a side chute about 50 to 100 feet 
to the south of the main crossing. One indication is that the size of the material in transport (up 
to more than three-foot in diameter) is large compared to the size of culvert.  

Project 
description 

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

Future threats The crossing will be a point of failure of the road in the future. Fine sediment from the road and 
disturbance will continue to occur to repair the road. 

Project 
rationale 

Improving the crossing will reduce future maintenance and disturbance to the tributary and the 
East Fork.  

Functions 
restored 

Predevelopment geomorphic processes. It would improve downstream transport of spawning-
size gravel. 

 



April 2013 

A-60 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

MR #6: FS Road 6412 Bridge Right Bank 

Activity  Hazard analysis 

Project sponsor USFS 

Target habitat Steelhead habitat 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Tributary colluvial 
fan 

Project size ~300 feet of 
unnamed tributary  

Strategy Hazard analysis 

Existing 
conditions 

FS Road 6412 is on the tributary colluvial fan of a major unnamed tributary that drains the 
west side of Maloney Ridge. The bridge itself clears the active channel way and is not at risk 
or impairing habitat in any way. However, it appears that a major tributary that used to 
discharge downstream of the bridge on the colluvial fan is avulsing to the center and upstream 
portions of the colluvial fan, which would then cross the road on the right bank next to the 
bridge, instead of downstream of the roadway. New culverts placed upgradient on the colluvial 
fan are allowing large volumes of floodwater to erode a new channel on the colluvial fan. This 
channel would cut across the road in at least two locations. Given the height of prism at the 
downstream location, it is likely that fixing the road would be prohibitively expensive due to 
large volumes of lost fill.   

Project 
description 

The project would analyze the value of having the road extend beyond this location. It is likely 
that for the road to remain in place a plan needs to be developed to mitigate the potential 
avulsion. The piecemeal nature of modifications to date is potentially counterproductive and 
encouraging more future maintenance that increases in-water disturbance and supply of 
anthropogenic fine sediment to the stream.   

Future threats The potential for avulsion of the tributary through the road is extremely high. If this occurs, the 
road will likely be lost, and significant disturbance will occur downstream from the avulsion 
point. The scale of the avulsion is relatively large and would likely embed spawning gravels 
much further downstream and disturb habitat in general. 

Project 
rationale 

The road will likely be lost if the stream fully avulses, but it only serves a single trailhead. 
Thoughtful removal of the road or a planned strategy around the management of the creek is 
required to prevent a large disturbance to the East Fork.   

Functions 
restored 

Predevelopment geomorphic conditions, reduced disturbance and fine sediment supply to the 
river if the road removed, relocated or better managed. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-61 

Opportunity 
Name 

MR #7: East Fork RM 2.2 Tributary 

Activity  Culvert replacement or bridge placement 

Project sponsor USFS 

Target habitat Steelhead habitat 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Tributary  

Project size ~75 foot bridge span  

Strategy Culvert replacement 

Existing 
conditions 

FS Road 6412 crosses an unnamed tributary to the East Fork Miller River near RM 2.2. There 
are two stacked culverts (one three feet, the other four feet in diameter) that cross the road at 
this location. The culverts are perched on the downstream side by more than 10 feet.  

Project 
description 

The project would entail replacing the culverts with a bridge. 

Future threats The culverts in their current arrangement are unsustainable and will likely fail in the future. 
Failure would induce large volumes of road sediment into the East Fork.   

Project 
rationale 

The culverts are undersized and at some point in the future could fail. Failure of the road and 
culvert would likely introduce large volumes of fine sediment to the East Fork.   

Functions 
restored 

Predevelopment geomorphic processes, which will improve conditions in the East Fork Miller 
River. 

 



April 2013 

A-62 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

MR #8: East Fork RM 2.7 

Activity  Armoring removal 

Project sponsor USFS 

Target habitat Resident trout habitat 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

East Fork riverbank 

Project size ~150 feet  

Strategy Armoring removal 

Existing 
conditions 

FS Road 6412 is immediately next to the right bank of the East Fork on the side of a steep 
cliff. Between 1998 and 2003, a rock revetment was placed on the right bank of the East Fork 
to protect the roadway from erosion. There is a small amount of floodplain on the left bank, 
which is undeveloped and owned by the USFS.  

Project 
description 

The project would entail removing rock revetment and placing secured wood upstream of the 
site towards the undeveloped left bank. A geotechnical analysis should be performed prior to 
construction to ensure that removing the rock would not make the slope unstable. A hazard 
analysis may also be performed to determine if the risk to habitat from the project, ongoing 
disturbance or future hazards is worth the expense for the relatively small amount of 
recreational benefit the roadway currently provides. 

Future threats The river will be attracted to the smooth rocked bank and will remain next to the road and the 
rock for the future. This will likely cause the river to erode a large pool at the revetment further 
disconnecting it from the left bank floodplain. 

Project 
rationale 

The rock revetment simplifies the river hydraulics and attracts the river towards the road. The 
limited vegetation in the footprint of the revetment compromise riparian habitat shading. 
Adding wood to the stream upstream will reengage the floodplain on the left bank and increase 
hydraulic complexity. 

Functions 
restored 

Improved edge and riparian habitat for resident trout. Reengagement of the left bank floodplain 
at high flows. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-63 

Opportunity 
Name 

MR #9: Old Cascade Highway Removal  

Location  Road and armoring removal  

 

Project sponsor King County 

Target habitat Adult and juvenile 
salmonid rearing 
and refugia 

Current 
ownership 

King County 

Hydrogeomorphic 
classification 

Alluvial fan 

Project size 10 acres of 
floodplain 

Strategy Road and armoring 
removal 

Existing 
conditions 

In January 2011, Old Cascade Highway was obliterated by an avulsion. Now most of the flow 
goes through avulsion site (see photo) and the road has been closed indefinitely. The highway 
had considerable rock along the side of it to protect it from attack by the river. The highway 
also protected the railroad, which is now the only significant infrastructure that crosses the 
alluvial fan. A full accounting of the conditions is summarized in the lower Miller River 
restoration feasibility report in Appendix E. 

Project 
description 

The project would remove the asphalt and road prism. Due to the level of protection that the 
highway provided the railroad, it may be necessary to relocate some of the rock to protect the 
railroad. If this is deemed unnecessary, the rock should be removed from the floodplain 
entirely. This project would need to be approved by King County Roads, who have yet to 
analyze the feasibility of road removal.  

Future threats As described in detail in Herrera (2009), the road cuts and limits the development side 
channels on the alluvial fan, thus limiting spawning and rearing habitat. The road also limits 
the extent to which flood and debris can spread out on the alluvial fan, quickening and 
concentrating its release to the South Fork.  

Project 
rationale 

The Miller River Alluvial Fan is one of the most ecologically productive alluvial fans in the study 
area. The Old Cascade Highway prism blocks 10 acres of floodplain from being engaged by 
the river. This limits rearing and spawning opportunities for Chinook, coho, and steelhead. 

Functions 
restored 

Greatly expanded Chinook, coho, and steelhead rearing and spawning habitat. Some 
restoration of predevelopment conditions, improved water quality and processing of flood and 
debris flows. 

 



April 2013 

A-64 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

MR #10: Miller River Curve Revetment  

Location  Armoring removal 

 

Project sponsor King County 

Target habitat Adult and juvenile 
salmonid refugia, 
juvenile rearing, adult 
spawning 

Current 
ownership 

King County 

Hydrogeomorphic 
classification 

Alluvial fan 

Project size 12 acres of floodplain 

Strategy Armoring removal 

Existing 
conditions 

A large revetment called the Miller River Curve Revetment protected the floodplain above the 
Old Cascade Highway. The cross-section is large (see photo), with a considerable amount of 
angular rock. It extends for 750 feet. A full accounting of the conditions is summarized in 
Herrera (2012). 

Project 
description 

The project would remove the revetment and rock from the junction with Miller River Road to 
the Martin Marietta Quarry either entirely from the floodplain or place it along Miller River Road 
to ensure that the road prism remains intact.  If the rock is not relocated to the road prism and 
the road prism is not removed (i.e., MR-9 is not implemented), the road prism will likely be lost 
increasingly over time.  

Future threats The curve revetment will continue to barricade a significant portion of the Miller River Alluvial 
Fan from the river. This impairs and limits the rearing and spawning habitat that can be 
achieved on the alluvial fan. The revetment also increases hazards by concentrating the flow 
unnecessarily through the active channel way.  

Project 
rationale 

The Miller River Alluvial Fan is one of the most productive alluvial fans in the study area. The 
Miller River Curve Revetment blocks 12 acres of floodplain from being engaged by the river. 
This limits rearing and spawning opportunities for Chinook, coho and steelhead.  

Functions 
restored 

Greatly expanded Chinook, coho and steelhead rearing and spawning habitat. Some 
restoration of predevelopment conditions, improved water quality and capacity for flood and 
debris flows. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-65 

Opportunity 
Name 

MR #11: Miller River Road Revetment 

Location  Armoring removal, property acquisition 

Project sponsor King County 

Target habitat Adult and juvenile 
salmonid rearing and 
refugia 

Current 
ownership 

King County 

Hydrogeomorphic 
classification 

Alluvial fan 

Project size 5 acres of floodplain 

Strategy Armoring removal 
and property 
acquisition 

Existing 
conditions 

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 channel that the revetment currently protects. At 
this location there is another side channel on the far side of the channel way. A full accounting 
of the conditions is summarized in Herrera (2012).  

Project 
description 

The project would remove the 150-foot spur that extends beyond the edge of the road. A side 
project could be to place wood upstream of the road crossing itself and direct more flow into 
the channel on the undeveloped side of the valley. It is likely that one or more of the properties 
would need to be acquired to complete the project. 

Future threats The spur will continue to block valuable side channel habitat on the alluvial fan. The spur also 
concentrates flow and debris increase hazard risk downstream. 

Project 
rationale 

The Miller River Alluvial Fan is one of the most productive alluvial fans in the study area. The 
Miller River Road Revetment blocks five acres of floodplain from being engaged by the river. 
This limits rearing and spawning opportunities for Chinook, coho and steelhead. 

Functions 
restored 

Greatly expanded Chinook, coho and steelhead rearing and spawning habitat. Some 
restoration of predevelopment conditions, improved water quality and capacity for flood and 
debris flows. 

 



April 2013 

A-66 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

SFSR #1: Foss River Road Bridge  

Activity  Property acquisition, bridge replacement, road relocation, and/or fill removal 

Project sponsor King County 

Target habitat Spawning, juvenile 
salmonid edge and 
rearing habitats, side 
channel habitat  

Current 
ownership 

Private & King County 

Hydrogeomorphic 
classification 

Foss River Alluvial 
Fan 

Project size ~300 feet of riverbank 

Strategy Bridge replacement, 
property acquisition 

Existing 
conditions 

Foss River Road Bridge crosses the Foss River on the Foss River Alluvial Fan approximately 
300 feet upstream from its confluence with the Tye River and the headwaters of the South 
Fork. The right bank abutment contains a large amount of fill (approximately 100 feet of linear 
road). The fill prohibits migration of the river and engagement of the alluvial fan. It also 
protects a single residence on the alluvial fan that is located within the floodplain.  

Project 
description 

The project would acquire the property, remove any structures, and remove the fill associated 
with the road. This would necessitate extending the bridge approximately 100 feet on the right 
bank, or relocating the crossing to a site outside of the alluvial fan. 

Future threats The current configuration of the crossing limits migration of the river corridor. The current 
crossing configuration also places the road, a County road, at risk to failure over time, which 
could also endanger local residents. This is already starting to occur near the road junction at 
the east end of the alluvial fan, and will likely be more critical in the future. 

Project 
rationale 

The Foss River Road Bridge is at risk as aggradation of coarse material continues to 
accumulate at a single location on the alluvial fan. Former off-channel floodplain areas could 
be reconnected and reengaged. Failure of the bridge would not only compromise access to 
the Foss River valley, but it could endanger local residents. 

Project 
benefits 

Greater salmonid habitat diversity, refugia, and habitat cover, expanded spawning habitat, 
increased hydraulic complexity, and restoration of predevelopment geomorphic conditions on 
the alluvial fan.  

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-67 

Opportunity 
Name 

SFSR #2: Timber Lane Village 

Activity  Hazard analysis 

Project sponsor King County 

Target habitat Adult and juvenile 
salmonid edge 
habitat 

Current 
ownership 

Private and USFS 

Hydrogeomorphic 
classification 

Mainstem riverbank 

Project size ~4,000 feet of 
riverbank 

Strategy Hazard analysis to 
identify habitat-
friendly protection 
strategies 

Existing 
conditions 

A large number of residences are located on the inside of a large meander on the South Fork 
in the Beckler reach. The substrate in this location is glaciodeltaic sediments, which is prone to 
erosion and sliding (see photo). These residences are located on the opposite bank. The 
slides push the river towards the residences, which requires armoring to protect the homes. 
Not all of the banks in the area are armored, which contributes to differential erosion and 
channel migration. The County has already acquired several properties to mitigate these risks. 
Due to the presence of the armor, riparian vegetation is compromised. The Anthracite Creek 
Alluvial Fan occurs at the west end of the development. The alluvial fan heightens the dynamic 
nature of the area and interacts with mainstem channel migration and the landsliding.  

Project 
description 

The proposed project would conduct a hazard analysis to determine the risk of future 
geomorphic change to the area. The analysis would identify which properties are most at risk 
and assemble a plan that would mitigate these risks and improve habitat, which may include 
further property acquisition. 

Future threats Failure of armoring and erosion of developed areas. Migration of the river into developed 
areas. Future armoring and clearing that would further compromise already degraded edge 
habitat.  

Project 
rationale 

The analysis would seek to determine which residences were most at risk and devise a 
strategy to protect and/or purchase those residences. This would decrease the future flood 
and habitat risk (from emergency actions) and would improve bank conditions in general. It 
may also result in long-term savings to the King County through hazard reduction. 

Project 
benefits 

Refugia and cover for juvenile salmonids along the riverbank. 

 



April 2013 

A-68 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

SFSR #3: RM 17.4 

Activity  Side channel reconnection 

Project sponsor USFS 

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

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Side channel 

Project size ~3,000 feet of side 
channel 

Strategy Side channel 
reconnection using 
LWD 

Existing 
conditions 

There is a large cutoff side channel complex on the right bank near RM 17.4. The entire area 
is in USFS ownership and contains relatively mature forest. 

Project 
description 

The project would entail placement of stable LWD on the left bank to force more flow into the 
right bank side channel network. If feasible, an existing partially connected side channel could 
be better reconnected with the river as part of the project.  

Future threats Numerous side channels in this area have been cut off by the Town of Skykomish, creating a 
limitation of rearing and high flow refugia areas, and a general loss of quality edge habitat.  

Project 
rationale 

The side channel complex on the right bank at RM 17.4 appears to be cut off recently because 
of the relatively low banks. The cutoff may be a result of stream wood cleaning and other 
development in the area. Placing LWD on the left bank would force flow away from the more 
developed left bank and increase the rearing opportunities for juvenile salmonids. 

Project 
benefits 

Greater salmonid habitat diversity, refugia, and habitat cover; providing some additional 
shading of the active shoreline. Additionally, there may be flood hazard reduction benefits.  

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-69 

Opportunity 
Name 

SFSR #4: Beckler River Alluvial Fan 

Activity  Riprap removal, property acquisition LWD placement 

Project sponsor WSDOT or King 
County 

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

Current 
ownership 

Private 

Hydrogeomorphic 
classification 

Mainstem riverbank 

Project size ~400 feet of 
riverbank 

Strategy Riprap removal, 
property acquisition 
and/or proactive 
bank stabilization  

Existing 
conditions 

The bank opposite of the Beckler River Alluvial Fan (i.e., the left bank of the South Fork) is 
armored with rock protecting a series of residences on the left bank. The right bank in this area 
is undeveloped and part of the active portion of the Beckler River Alluvial Fan. 

Project 
description 

The riprap at these residences could be removed and replaced with engineered LWD, or the 
properties could be acquired and the riprap removed. 

Future threats The riprap on this bank continues to degrade the riparian conditions in this area.  

Project 
rationale 

The riprap along these residences would be replaced by engineered LWD structures. This 
would improve habitat on this bank and encourage migration of the river channel toward the 
undeveloped portions of the Beckler River Alluvial Fan.  

Project 
benefits 

Improved edge habitat, habitat cover, and hydraulic complexity for juvenile salmonids. Some 
restoration of predevelopment geomorphic conditions. There could be modest flood hazard 
benefit by encouraging migration of the South Fork into the Beckler River Alluvial Fan. 

 



April 2013 

A-70 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

SFSR #5: US 2 RM 16.8  

Activity  US 2 Bridge replacement and fill removal 

 

Project sponsor WSDOT 

Target habitat Spawning, adult 
and juvenile 
salmonid edge 
habitat; side 
channel habitat 

Current 
ownership 

WSDOT 

Hydrogeomorphic 
classification 

Beckler River 
Alluvial Fan 

Project size ~600 feet of fill 

Strategy Bridge 
replacement and 
fill removal, 
property 
acquisition 

Existing 
conditions 

The US 2 Bridge at RM 16.8 has a large armored fill prism on the right bank. It fills the 
floodplain and inhibits natural geomorphic processes and greatly reduces the active portion of 
the Beckler River Alluvial Fan. It also blocks flood flows from that may flood a private 
residence on the alluvial fan. 

Project 
description 

The project would entail replacing the right bank abutment of the US 2 Bridge at this location 
with a causeway that would span the active alluvial fan.  

Future threats The Beckler River Alluvial Fan at this location is severely restricted, making a large portion of it 
completely inaccessible to fish. Eventually the concentration of deposition of sediment in the 
area will raise flood water surface elevations and pose a risk to both the roadway and adjacent 
residences that could necessitate emergency actions that would be detrimental to habitat.  

Project 
rationale 

The US 2 Bridge, particularly its right bank abutment, would be replaced with a causeway that 
would span the potentially active portion of the Beckler River Alluvial Fan, which would 
reconnect a large portion of the now-inactive Beckler River Alluvial Fan.  

Project 
benefits 

Predevelopment geomorphic conditions on Beckler River Alluvial Fan. This will improve edge 
habitat and expand floodplain connectivity and rearing opportunities for juvenile salmonids. It 
may also increase spawning opportunities by establishing new alluvial fan side channels.  

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-71 

Opportunity 
Name 

SFSR #6: RM 16.6 

Activity  LWD placement, rail line relocation 

 

Project sponsor BNSF 

Target habitat Adult spawning and 
juvenile salmonid 
edge habitat 

Current 
ownership 

BNSF 

Hydrogeomorphic 
classification 

Mainstem riverbank 

Project size ~2,000 feet of 
riverbank 

Strategy LWD placement, rail 
line relocation 

Existing 
conditions 

The BNSF rail line is at the left bank edge of the South Fork Skykomish River from RM 16.2 to 
RM 16.8 within the Town of Skykomish. The railroad confines the river at this location and the 
river flows next to the riprap-armored bank. The riprap has failed in several places, and 
portions of the bank are eroding. US 2 crosses via a bridge from the right bank (north side) of 
the river to the left bank at RM 16.8 and parallels the railroad. A culvert under the railroad was 
observed in this location indicating drainage from the floodplain on the landward side of the 
railroad is needed. 

Project 
description 

The project would entail placement of stable LWD and planting of vegetation both to secure 
the bank and to provide fish habitat complexity, or alternatively relocating the railroad to a 
location that is farther from the water’s edge. More study would be needed to determine the 
new location of the railroad. 

Future threats The river bank along the railroad is in the process of eroding away despite the armoring, and 
may eventually undermine the railroad and fail. The use of riprap for bank stabilization will 
continue to cause damage or loss of fish habitat diversity on the edge of the channel. The 
railroad will continue to restrict the channel from movement, impairing geomorphic and 
hydraulic processes (such as overbank flooding). 

Project 
rationale 

Riprap armored banks result in loss of fish habitat diversity and cover. The bank may fail at 
this location and damage the railroad. Bank failure would cause localized sedimentation of the 
river (and thus spawning habitat and salmon redds). Predevelopment geomorphic processes 
of river movement are being restricted at this location. Fish habitat diversity along the edge of 
the channel and riparian vegetation could be restored along the channel with the incorporation 
of LWD. Moving the railroad would restore the predevelopment geomorphic and hydraulic 
processes to this reach.  

Project 
benefits 

Greater salmonid habitat diversity, refugia, and habitat 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 improved. 
Geomorphic and hydraulic processes could be restored if the railroad was setback further from 
the river.  

 



April 2013 

A-72 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

SFSR #7: RM 16.0 

Activity  LWD placement 

 

Project sponsor King County 

Target habitat Side channel 
habitat; juvenile 
rearing habitat 

Current 
ownership 

Private 

Hydrogeomorphi
c classification 

Side channel 

Project size ~1,500 feet of side 
channel 

Strategy LWD placement 
and side channel 
reconnection 

Existing 
conditions 

An artificially disconnected (at lower flows) side channel due to the placement of infrastructure 
associated with the Town and the Fifth Street Bridge is located between RM 16.1 and RM 15.9 
along the right bank of the Town of Skykomish just upstream of the bridge entering the Town 
from US 2. The side channel is within an undeveloped forested parcel between the river and 
US 2. The left bank at this location is heavily developed and armored.  

Project 
description 

The project would entail placement of stable LWD at strategic locations within the channel to 
force the river to flow into the side channel. Excavation of the entry to the side channel may 
also be needed. LWD may also be placed within the side channel if it would improve fish 
habitat.  

Future threats This is a highly developed and straightened reach of the river with little refugia for both adult 
and juvenile fish. The side channel area could become fully blocked off due to deposition or 
due to future development of the area. The side channel could be lost if future development 
fills in the area. 

Project 
rationale 

Side channel and refugia are very limited in the South Fork Skykomish River, particularly in 
this highly developed reach. Restoring side channel habitat would provide additional refugia 
habitat for both adults and juvenile and rearing habitat for juveniles. 

Project 
benefits 

Greater salmonid habitat diversity, refugia, and habitat cover; restored side channel habitat; 
restored predevelopment hydraulic processes to this reach; and restored juvenile rearing 
habitat.  

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-73 

Opportunity 
Name 

SFSR #8: Maloney Creek  

Activity  LWD placement, riprap removal, rail line relocation 

Project sponsor BNSF 

Target habitat Side channel habitat; 
juvenile rearing 
habitat; refugia; 
spawning habitat 

Current 
ownership 

BNSF 

Hydrogeomorphic 
classification 

Mainstem riverbank 
and side channel 

Project size ~500 feet of tributary, 
side channel and off-
channel wetlands 

Strategy LWD placement, 
riprap removal, rail 
line relocation 

Existing 
conditions 

Maloney Creek joins the South Fork Skykomish River at approximately RM 15.6. The railroad 
is at the river’s edge at this location and crosses over the mouth of Maloney Creek. The left 
bank is armored from RM 15.5 to RM 15.3. A side channel landward of the railroad is 
disconnected from the river. Culverts were observed under the railroad discharging drainage 
(see photo) from south of the railroad suggesting the presence of wetland floodplain areas, but 
they are perched well above ordinary water levels 

Project 
description 

The project would entail relocating the railroad landward and out of the wetland and floodplain. 
The riprap armor along the bank would be removed and replaced with LWD and vegetation 
and the side channel would be reconnected. 

Future threats This is a highly developed and straightened reach of the river with little refugia for both adult 
and juvenile fish. The lack of refugia and habitat cover will continue. Riprap bank armoring will 
continue to degrade fish habitat diversity along the edge of the river channel. Bank armoring 
will continue to disrupt geomorphic and hydraulic processes and isolate the potentially 
productive side channel and floodplain. 

Project 
rationale 

Side channel and refugia are very limited in the South Fork Skykomish River, particularly in 
this developed reach. Restoring side channel habitat would provide additional refugia for both 
adults and juvenile and rearing habitat for juveniles. The river is confined by the railroad and 
the geomorphic and hydraulic processes at this location are being disturbed. 

Project 
benefits 

Greater salmonid habitat diversity, side channel reconnection, refugia and habitat cover; 
restored predevelopment hydraulic processes to this reach; and restored juvenile rearing 
habitat. Restored riparian habitat that will provide shade, cover, and food sources for fish. 

 



April 2013 

A-74 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

SFSR #9: RM 15.1 – US 2 

Activity  LWD placement, riprap removal 

 

Project sponsor WSDOT 

Target habitat Juvenile rearing 
habitat; adult and 
juvenile spawning 
habitat 

Current 
ownership 

WSDOT 

Hydrogeomorphic 
classification 

Mainstem 
riverbank 

Project size ~500 feet riverbank 

Strategy LWD placement, 
riprap removal 

Existing 
conditions 

US 2 abuts the right bank of the South Fork Skykomish River bank between RM 15.0 and RM 
15.2. The right bank is armored with blast rock to protect the steep riverbank from erosion. The 
river flows adjacent to the riprap. No LWD or vegetation is located along this section of the 
riverbank and thus lack habitat complexity, though fish were observed at a nearby logjam, 
approximately 500 feet upstream. 

Project 
description 

The project would entail replacing the riprap armor with LWD and vegetation.  

Future threats This is a developed reach of the river with little edge habitat and refugia for both adult and 
juvenile fish. The lack of refugia and habitat cover will continue to be problematic. Riprap bank 
armoring will continue to degrade fish habitat diversity along the edge of the river channel and 
attract the river along the entire length of the roadway, causing further loss of intact floodplain 
area. Bank failure may occur, potentially causing sedimentation of the river and eventually 
embeddedness of spawning gravels.  

Project 
rationale 

Edge habitat diversity is low in this developed reach of the South Fork Skykomish River. The 
river is confined by the road and the geomorphic and hydraulic processes at this location are 
impaired. The riprap on the bank entrains the river against it and is likely to fail in the future.  

Project 
benefits 

Greater salmonid habitat diversity, restored predevelopment hydraulic processes, and, riparian 
habitat that will provide shade, cover, and food sources for fish. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-75 

Opportunity 
Name 

SFSR #10: RM 14.3 Side Channel  

Activity  Bridge placement, side channel reconnection 

 

Project sponsor King County or 
WSDOT 

Target habitat Side channel 
habitat; juvenile 
rearing habitat; 
adult and juvenile 
refugia 

Current 
ownership 

Private and WSDOT 

Hydrogeomorphic 
classification 

Side channel 

Project size ~1,000 feet of side 
channel 

Strategy Bridge placement, 
LWD placement 

Existing 
conditions 

US 2 blocks off the inlet to a side channel that is located between RM 14.2 and RM 14.1 along 
the right bank. The side channel is within an undeveloped forested parcel on the north side of 
US 2. The river is constricted and artificially straight between US 2 and the BNSF railway that 
is located on the left bank.  

Project 
description 

The project would entail reconnecting the side channel with the river by placing a bridge over 
the entry location of the side channel. Excavation of the entry to the side channel may also be 
needed. LWD and vegetation would be placed where needed to prevent erosion and create 
additional fish habitat diversity and riparian cover. LWD may also be placed within the side 
channel if it would improve fish habitat or couldn’t be provided by existing conditions.  

Future threats This is a developed and straightened reach of the river with little refugia for both adult and 
juvenile fish and limited juvenile rearing habitat. The side channel area will continue to be 
blocked off from fish access, and limit refugia and rearing habitat. The side channel could be 
lost if future development fills in the area or develops around it. 

Project 
rationale 

Side channel and refugia are very limited in the assessment area, particularly in this 
developed reach. Restoring side channel habitat would provide additional refugia habitat for 
both adults and juvenile and rearing habitat for juveniles. 

Project 
benefits 

Greater salmonid habitat diversity, refugia, and habitat cover; restored side channel habitat; 
restored predevelopment hydraulic processes to this reach; and restored juvenile rearing 
habitat.  

 



April 2013 

A-76 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

SFSR #11: RM 14.3 Railroad  

Activity  LWD placement, rail line relocation 

Project sponsor BNSF 

Target habitat Spawning habitat, 
edge habitat 

Current 
ownership 

BNSF 

Hydrogeomorphic 
classification 

Mainstem 
riverbank 

Project size ~500 feet of 
riverbank 

Strategy Proactive bank 
stabilization, rail 
line relocation 

Existing 
conditions 

The railroad abuts the left bank of the South Fork Skykomish River at approximately RM 14.3. 
The left bank is unarmored and the raw fill prism is exposed and rapidly eroding. The river is 
pinched between US 2 and the railway, exacerbating the erosion risk. US 2 in this area is 
unarmored and protected by bedrock.  

Project 
description 

The project would entail relocating the railroad landward from the edge of the river or 
proactively stabilizing the bank with LWD. Vegetation may be added if appropriate.  

Future threats Ongoing erosion, as soon as this winter, could necessitate an emergency action to protect the 
railway in this location. Any added bank armoring will continue to disrupt geomorphic and 
hydraulic processes. The emergency action may have other detrimental impacts to wildlife. 

Project 
rationale 

The river is confined by the railroad and US 2. Because the road lies on bedrock, erosion is 
concentrated at the railway, exposing fine-grained materials in the railway fill prism. Relocating 
the railroad would allow the river to reconnect with the floodplain currently cut off by the 
railway. Bank failure will continue occur in the future, compromising local spawning habitat. 
The river completely lacks riparian vegetation and LWD in this reach. 

Project 
benefits 

Greater salmonid habitat diversity, create additional edge habitat (if the railway is moved), and 
restored predevelopment hydraulic and geomorphic processes to this reach. Restored riparian 
habitat that will provide shade, cover, and food sources for fish. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-77 

Opportunity 
Name 

SFSR #12: Miller River Alluvial Fan  

Activity  Debris removal 

Project sponsor King County 

Target habitat Spawning habitat 

Current 
ownership 

Private, King 
County and BNSF 

Hydrogeomorphic 
classification 

Miller River Alluvial 
Fan 

Project size N/A 

Strategy Debris removal  

Existing 
conditions 

Considerable concrete and metal debris has accumulated on the downstream end of the Miller 
River Alluvial Fan from the avulsion of the Miller River across Old Cascade Highway. In 
addition to the avulsion debris, other broken concrete and a former wellhead was found in the 
active channel. There are several other opportunities to improve conditions on the Miller River 
Alluvial Fan that relate to the avulsion that are discussed in detail in Herrera (2012).  

Project 
description 

This project would remove the deleterious debris observed from the main stem South Fork. 
This area was not included in the analysis of Herrera (2012). 

Future threats The debris will continue to impact healthy geomorphic function and preclude spawning in its 
footprint.  

Project 
rationale 

Edge habitat and cover is limited in this reach of the South Fork Skykomish River due to 
development. The bank is eroding at this time and a much larger landslide could occur in the 
future.  

Project 
benefits 

Spawning habitat in and around the debris removal and predevelopment geomorphic 
conditions everywhere the debris currently exists. 

 



April 2013 

A-78 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

SFSR #13: Money Creek Campground  

Activity  Feasibility analysis to restore impaired habitat 

Project sponsor USFS 

Target habitat Side channel habitat; 
juvenile rearing habitat; 
adult and juvenile 
refugia and adult 
spawning habitat 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Side channel, 
floodplain, mainstem 
riverbank 

Project size ~1,000 feet of side 
channel, 2,000 feet 
riverbank 

Strategy Feasibility analysis 

Existing 
conditions 

Money Creek Campground is located on land between FS Road 6030 and the left bank of the 
South Fork Skykomish River between RM 13.0 and RM 12.5. The river bends to the north at 
this location and then back under the BNSF railroad crossing. The campground straddles the 
railway. The Money Creek confluence is south of the campground and joins the South Fork 
Skykomish River just downstream of the railroad trestle. Riprap armoring and a couple of 
cabled logs were placed along the riverbank to stop erosion from occurring on the left bank 
downstream of the trestle. Two small side channels are disconnected from the river by the 
armoring at this location. The river channel is also constricted by the armoring and US 2 on the 
opposite bank.  

Project 
description 

This project would entail a study of the best options to maintain campground development, but 
restore impaired habitat. The project could entail reconnecting the side channel with the river 
by removing the riprap armoring, allowing flow into the channel, and taking pressure off the 
constricted reach in between the Old Cascade Highway and US 2. Riprap could be replaced 
with strategically placed LWD to prevent erosion and improve edge habitat for fish. The banks 
would be vegetated to prevent erosion further erosion and provide riparian cover. LWD may 
also be placed within the side channel if it would improve fish habitat. The feasibility study 
would also allow for optimal operation of the facility for improved habitat conditions.  

Future threats Armoring to protect the campground, roads, and railroad have resulted in limited edge habitat 
and habitat degradation in this area and this will continue. Riparian cover has also been 
cleared and more will become cleared if further development occurs. The side channel area 
will continue to be blocked off from fish access.  

Project 
rationale 

Side channel and refugia are very limited in the South Fork, particularly in this developed 
reach. Restoring side channel habitat would provide additional refugia habitat for both adults 
and juvenile and rearing habitat for juveniles. Replacing riprap armoring with LWD and 
vegetation will restore edge habitat and improve habitat diversity. 

Project 
benefits 

Greater salmonid habitat diversity, refugia, and habitat cover; restored side channel habitat; 
restored predevelopment hydraulic processes to this reach; restored juvenile rearing habitat; 
and restored edge habitat.  

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-79 

Opportunity 
Name 

SFSR #14: RM 12.5 Railroad Bridge  

Activity  Bridge replacement or extension, fill removal 

Project sponsor BNSF 

Target habitat Adult spawning 
habitat; edge habitat 
for adult and 
juvenile salmonids 

Current 
ownership 

BNSF 

Hydrogeomorphic 
classification 

Floodplain, 
mainstem riverbank 

Project size ~2,000 feet of fill 
removal 

Strategy Bridge replacement 
or extension, fill 
removal 

Existing 
conditions 

BNSF railroad crosses the South Fork Skykomish River just downstream of Money Creek 
Campground at RM 12.5 on the combined Money-Miller Alluvial Fan. Money Creek flows into 
the south end of the campground and joins the South Fork Skykomish River just downstream 
of the railroad trestle. The old railroad trestle has a pier in the center of the channel on a bar, 
and the abutments are on a large amount of fill within the channel and in the floodplain. The 
trestle bridge is severely constricting the channel at this location.  

Project 
description 

The project would entail removing the fill associated with the railroad trestle bridge, and 
replacing the bridge with a longer bridge that spans the river and some of the floodplain or 
spans currently filled areas. Riprap would be replaced with strategically placed LWD to prevent 
erosion and improve edge habitat for fish. The banks would be vegetated to prevent further 
erosion and provide riparian cover. 

Future threats The railroad trestle constricts the channel and is impairing geomorphic and hydraulic 
processes in this reach. In addition, the fill associated with the bridge has resulted in limited 
edge habitat and habitat degradation in this area and this will continue. Riparian cover has 
also been cleared and more become cleared if further development occurs.  

Project 
rationale 

The railroad trestle constricts the channel and is impairing both fish habitat and 
predevelopment geomorphic and hydraulic processes and causing the loss of floodplain 
connection. Replacing the bridge, removing the fill in the channel, and restoring the bank with 
LWD and vegetation will improve fish habitat diversity and spawning habitat for adults. 
Replacing riprap armoring with LWD and vegetation will restore edge habitat, increase 
connection with the floodplain and improve habitat diversity. 

Project 
benefits 

Greater salmonid habitat diversity, refugia, and habitat cover. Restored predevelopment 
geomorphic and hydraulic processes to this reach; and improved edge and floodplain habitat.  

 



April 2013 

A-80 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

SFSR #15: RM 10.5 

Location  LWD placement, side channel reconnection 

Project sponsor King County or BNSF 

Target habitat Side channel habitat, 
juvenile rearing 
habitat, adult and 
juvenile refugia,  

Current 
ownership 

BNSF and Private 

Hydrogeomorphic 
classification 

Tributary alluvial fan 

Project size ~2,500 feet of side 
channel; 300 feet 
mainstem riverbank 

Strategy LWD placement, side 
channel reconnection 
and property 
acquisition 

Existing 
conditions 

A 2,500-foot side channel is located between RM 10.5 and RM 9.9 along the left bank of the 
South Fork Skykomish River on the Lowe Creek Alluvial Fan. Armoring and fill has limited the 
access to the side channel at the upstream end by attracting the thalweg of the river to the 
right bank. The armoring has failed despite multiple placements, and the bank is eroding and 
contacting the main channel even further upstream. While the channel is still active at higher 
flows, it could strand fish during low flows. The side channel is within an undeveloped privately 
owned forested parcel. The side channel contains excellent slack water habitat and habitat 
cover.  

Project 
description 

The project would entail reconnecting the side channel with the river by replacing armoring 
with engineered LWD on the right bank and/or in the middle of the channel to force flows 
towards and into the side channel. Excavation of the entry to the side channel may also be 
needed. LWD and vegetation would be placed where needed to both prevent erosion and 
avulsion to the side channel. LWD may also be placed within the side channel if it would 
improve fish habitat. Property acquisition of the private parcel may need to occur for the 
project to be completed. 

Future threats This side channel is on private property and could be developed further cutting off the side 
channel or resulting in loss of the channel. Bank erosion could continue to occur possibly 
resulting in emergency actions that would endanger wildlife. 

Project 
rationale 

Side channel and refugia are very limited in the South Fork Skykomish River, particularly in 
this developed reach. This project would improve connection to 2,500 feet of side channel. 
Restoring side channel habitat would provide additional refugia habitat for both adults and 
juveniles and rearing habitat for juveniles.  

Project 
benefits 

Greater salmonid habitat diversity, refugia, and habitat cover; restored side channel habitat; 
restored predevelopment hydraulic processes to this reach; restored juvenile rearing habitat, 
and restored edge habitat along the mainstem.  

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-81 

Opportunity 
Name 

SFSR #16: RM 10.2 

Activity  Bridge placement, tributary reconnection 

 

Project sponsor WSDOT or BNSF 

Target habitat Adult spawning 
habitat; juvenile 
rearing habitat; 
adult and juvenile 
refugia 

Current 
ownership 

WSDOT and BNSF 

Hydrogeomorphic 
classification 

Tributary confluence 

Project size 5,000 feet of two 
tributaries 

Strategy Bridge placement, 
tributary 
reconnection 

Existing 
conditions 

Two tributaries are cut off from the right bank of the South Fork at RM 10.2. No apparent outlet 
of these streams exists under US 2. US 2 abuts the river at this location and the bank is 
armored for most of its length. 

Project 
description 

The project would entail reconnecting the tributaries by constructing at least one bridge across 
US 2 and the BNSF railway. LWD and vegetation would be placed along the bank to both 
stabilize the bank and improve habitat diversity. Rock could be removed where appropriate. 

Future threats The tributary will continue to be cut off from the mainstem acting as a barrier to fish passage 
and impairing the predevelopment hydraulic processes that occurred at this location. Bank 
armoring will also continue to degrade fish habitat diversity. Since these tributaries are quite 
large and steep, there is a long-term risk to both the highway and the railway.  

Project 
rationale 

Tributary connections are often disturbed or cut off due to US 2 and the railroad in the South 
Fork Skykomish River. This project would reconnect the river to 5,000 feet of tributary, 
restoring the floodplain connection on the opposite side of US 2. Restoring habitat would 
provide additional habitat for both adults and juvenile and potential rearing habitat for 
juveniles. 

Project 
benefits 

Greater salmonid habitat diversity, refugia, and habitat cover, restored potential adult 
spawning habitat; restored predevelopment hydraulic processes to this reach and the 
tributaries; restored juvenile rearing habitat, and improved floodplain connection. It will also 
improve habitat access for salmonids. 

 



April 2013 

A-82 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

SFSR #17: RM 9.5  

Activity  Side channel reconnection, armoring removal 

 

Project sponsor BNSF 

Target habitat Adult and juvenile 
edge habitat, rearing 
habitat 

Current 
ownership 

BNSF 

Hydrogeomorphic 
classification 

Mainstem riverbank 

Project size 1,400 feet of 
riverbank 

Strategy Rock removal and 
engineered LWD 
placement 

Existing 
conditions 

Approximately 1,400 feet of the right bank of the mainstem South Fork between RM 9.4 and 
9.7 has a large rock revetment that protects the BNSF railway. The left bank is undeveloped. 
As is typical with rock revetments, the thalweg of the river has locked in against the revetment 
and continues to be attracted at its upstream end to the smooth wall presented by the 
revetment, causing more rock to be placed there. The area is immediately adjacent to one of 
the largest side channel complexes on the entire South Fork, which could be at risk to be 
eroded if the river continues moving towards the revetment.  

Project 
description 

The project would replace the existing rock revetment with engineered log structures that 
would improve habitat and force the river away from the railway. The habitat gains from this 
action would be magnified by the existing adjacent high functioning side channel complex.  

Future threats The railway will continue to be at risk to erosion, while intact side channel habitat will be lost. 
This will cause a slow but progressive loss of one of the best examples of an intact side 
channel network on the South Fork.   

Project 
rationale 

Engineered LWD jams will force the river away from the railway and engage floodplain on the 
undeveloped left bank. The prism could be then be protected by a combination of vegetation 
and secured LWD.  

Project 
benefits 

Greater salmonid habitat diversity, refugia, and habitat cover, restored predevelopment 
hydraulic processes, improved floodplain connection, and arrest of the the ongoing loss of 
intact side channel areas upstream. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-83 

Opportunity 
Name 

SFSR #18: RM 8.6 Right Bank 

Activity  Property acquisition 

Project sponsor King County 

Target habitat Juvenile rearing 
habitat, adult and 
juvenile refugia and 
edge habitat 

Current 
ownership 

Private 

Hydrogeomorphic 
classification 

Side channel and 
mainstem riverbank 

Project size 500 feet of mainstem 
riverbank, 100 feet of 
side channel 

Strategy Property acquisition 

Existing 
conditions 

Several properties at the edge of a large development near Baring abut a side channel 
complex and are opposite of a large colluvial fan originating on Palmer Mountain between RM 
8.6 and 8.8. It is unclear whether the property immediately adjacent to side channel is 
developed, but several properties further away have been developed, but have not been 
armored. The side channel complex likely developed from channel migration from sediment 
output on the colluvial fan on the opposite bank. These homes not only threaten to harm 
habitat by the installation of new rock, but they are also at risk of catastrophic loss if the debris 
fan were to become active again.  

Project 
description 

The project would entail purchasing properties and deconstructing residences (where they 
occur), with those properties closest to the side channel and the colluvial fan being the highest 
priority.  

Future threats Side channels are rare on the South Fork, particularly those that are already well forested. The 
side channel on this site appears to be in good condition, but it could be compromised if 
armoring along it takes place. Also the homes could be in danger if the colluvial fan were to 
reactivate.  

Project 
rationale 

Acquire properties to conserve existing habitat, prevent future habitat loss and reduce risk to 
property and human life from future geomorphic risks.  

Project 
benefits 

Conserve salmonid habitat diversity, refugia, and habitat cover; conserve potential adult 
spawning habitat; conserve juvenile rearing habitat and floodplain connection.  

 



April 2013 

A-84 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

SFSR #19: RM 7.5 Left Bank  

Activity  Property acquisition 

Project sponsor King County 

Target habitat Juvenile rearing, 
juvenile adult edge 
habitat 

Current 
ownership 

Private 

Hydrogeomorphic 
classification 

Side channel 

Project size ~1,200 feet of side 
channel 

Strategy Property acquisition 

Existing 
conditions 

The inlet of large forested side channel is currently in private ownership and could theoretically 
be developed despite that most of several (nine) small parcels are in the floodplain and 
possess an intermittent side channel. Three of the parcels have already been built on with 
structures built on stilts.  

Project 
description 

The project would acquire these precarious and ecologically valuable parcels and place them 
in a conservation easement. A program of acquisition could continue to acquire parcels further 
and further upstream to buffer this unusual feature. 

Future threats Very few active side channels exist on the South Fork. Even fewer have adjacent mature 
forest associated with them. Some are currently in private hands and could be developed, 
further negatively affecting rearing areas and riparian vegetation. 

Project 
rationale 

Some of the parcels in question are likely in the floodplain and cannot be legally developed; 
however, they could be if sold in association with other adjacent parcels, or developed illegally. 
These small parcels are in private hands and could easily be altered to degrade habitat.  

Project 
benefits 

Greater salmonid habitat diversity, conserve edge and rearing habitat and cover. Conserve 
riparian habitat that will provide shade, cover, and food sources for fish. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-85 

Opportunity 
Name 

SFSR #20: RM 7.5 Right Bank  

Activity  Armoring removal 

Project sponsor King County 

Target habitat Adult and 
juvenile edge 
habitat 

Current 
ownership 

Private 

Hydrogeomorphic 
classification 

Mainstem 
riverbank 

Project size ~1,200 feet of 
riverbank 

Strategy Rock removal 
and LWD 
placement 

Existing 
conditions 

Three large parcels exist on the right bank near RM 7.5. These parcels have homes, but they 
are set well away from the top of bank. Despite the setback, there is rock placed at the toe of 
bank that has been there a long time. The site is opposite a high quality intact forested side 
channel (see Opportunity #19).  

Project 
description 

The project would entail removal of the bank toe rock and placement of stable LWD and 
vegetation along the eroding bank to both stabilize the bank and provide improved fish habitat 
and diversity at this location. The project would have the side benefit of forcing flow into a high 
side channel system on the left bank. 

Future threats The rock and draws flow away from the intact forested side channel on the left bank. The 
project would be greatly improved if it were combined with Opportunity #19. 

Project 
rationale 

Edge habitat and cover is limited in this reach of the South Fork Skykomish River due to 
development. The rock at the toe of the bank discourages wood storage, and encourages 
trapping of flow near the smooth, straight rocked bank. The homes are also not at risk. 

Project 
benefits 

Greater salmonid habitat diversity, restored edge habitat and improved cover. Restored and 
improved riparian habitat that will provide shade, cover, and food sources for fish, reconnect a 
high quality forest side channel.  

 



April 2013 

A-86 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

SFSR #21: RM 7.0 

Activity  LWD Placement 

 

Project sponsor King County 

Target habitat Adult and juvenile 
edge habitat 

Current 
ownership 

Private 

Hydrogeomorphic 
classification 

Mainstem riverbank 

Project size ~800 feet of riverbank 

Strategy LWD placement 

Existing 
conditions 

A group of homes on the right bank at RM 7.0 are currently unprotected from ongoing erosion 
at their bank. Signs of recent erosion were plentiful. Some of the homes are extremely close to 
the edge of bank (less than 20 feet). The left bank is private, but completely undeveloped.  

Project 
description 

The project would entail placement of stable LWD and vegetation along the eroding bank to 
both stabilize the bank and provide improved fish habitat and diversity at this location, while at 
the same time prevent emergency actions that could be detrimental to habitat. It would 
encourage migration of the primary and towards and into an intact side channel complex on 
the left bank.  

Future threats The eroding bank could continue to fail causing a land slump or slide and a loss of riparian 
habitat, possibly necessitating emergency actions that could endanger wildlife. Erosion could 
also endanger human life and property.  

Project 
rationale 

Edge habitat and cover is limited in this reach of the South Fork Skykomish River due to 
development. The bank is eroding at this time and adding wood instead of emergency rock 
would avoid future habitat impacts. Risks to the other bank are minimal.  

Project 
benefits 

Greater salmonid habitat diversity, restored edge habitat and improved cover. Restored 
riparian habitat that will provide shade, cover, and food sources for fish. Enhance activation of 
left bank side channel.  

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-87 

Opportunity 
Name 

SFSR #22: RM 6.4 

Activity  Property acquisition 

Project sponsor King County or 
Snohomish County 

Target habitat Juvenile rearing 
habitat, adult and 
juvenile edge 
habitat 

Current 
ownership 

Private 

Hydrogeomorphic 
classification 

Side channel 

Project size ~1,800 feet of side 
channel 

Strategy Property acquisition 

Existing 
conditions 

Nine parcels, which are mostly undeveloped, straddle a reasonably intact high-flow side 
channel on the right bank between RM 6.5 and 6.2, just north of the county line. Conditions 
within the side channel appear to be reasonably good, but the apparent new development in 
the area and the proximity of the site to US 2 indicates that development pressure is high.  

Project 
description 

The project would acquire undeveloped properties and place them in a conservation 
easement. Over a longer term, the few developed properties could be acquired, the structures 
could be removed, and the floodplain corridor restored.  

Future threats Development within this unusual side channel feature would degrade and may limit. It is clear 
from the disturbance in the channel itself that flows are significant and could present a risk to 
property and human life. These risks could initiate future homeowners to place rock that would 
degrade habitat or trigger emergency actions that would endanger wildlife.  

Project 
rationale 

Side channel habitat is limited in this reach of the South Fork. This intact side channel could 
be developed, but that development would pose risks to both human health and habitat. 
Acquisition of the properties and placement in conservation easements would allow this side 
channel to provide both habitat and flood reduction function, without endangering people or 
wildlife. 

Project 
benefits 

Greater salmonid habitat diversity, conserve rearing edge habitat and cover. Conserve riparian 
habitat that will provide shade, cover, and food sources for fish. 

 



April 2013 

A-88 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

SFSR #23: RM 6.0 

Activity  Bank armoring removal 

Project sponsor Public Utility or 
USFS 

Target habitat Adult and juvenile 
edge habitat 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Mainstem 
riverbank 

Project size ~150 feet of 
riverbank 

Strategy Armoring removal 

Existing 
conditions 

In the power line crossing at RM 6.0, the public utility operating the power lines placed riprap 
along the unvegetated left bank. The orientation of the rock has directed the river to become 
more in contact with US 2 and several homes are precariously located on the right bank on the 
Barclay Creek Alluvial Fan.  

Project 
description 

The project would remove the bank armoring, as the river is not endangering power line 
infrastructure at this time.  

Future threats The rock degrades habitat in this already compromised area. The orientation of the rock 
directs flow towards US 2, possibly increasing the probability of emergency actions, and 
armoring on the right bank. Although there is bank erosion at this unvegetated site the first 
tower is extremely far from the river bank and not generally at risk.  

Project 
rationale 

Edge habitat and cover is limited in this reach of the South Fork Skykomish River due to 
development. The rock placed in the current orientation places increased risks to right bank 
landowners and US 2. The rock is not necessary to protect power line towers from destruction. 

Project 
benefits 

Greater salmonid habitat diversity, restored edge habitat and cover. Restored more natural 
channel migration patterns that would move the river away from other adjacent infrastructure. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-89 

Opportunity 
Name 

SFSR #24: Barclay Creek Alluvial Fan  

Activity  Feasibility analysis 

Project sponsor Snohomish County 
or WSDOT 

Target habitat Rearing, spawning 
and adult and 
juvenile edge 
habitat 

Current 
ownership 

Private and 
WSDOT 

Hydrogeomorphic 
classification 

Tributary alluvial 
fan 

Project size About 1 acre 

Strategy Feasibility analysis 

Existing 
conditions 

The Barclay Creek Alluvial Fan is dissected by US 2 and several residences on small 
properties surrounded on several sides by the South Fork, Barclay Creek and an unnamed 
tributary. Barclay Creek and the unnamed tributary form a tributary alluvial fan that has been 
highly altered due to adjacent infrastructure, primarily US 2. Both of the tributaries have 
bridges over them that were not examined in this analysis. Either of them could be 
constricting, and could compromise habitat in these critical areas.  

Project 
description 

The project would entail a feasibility analysis to determine what properties are most at risk and 
to develop a strategy to improve habitat conditions and reduce flood and geological risks to 
remaining infrastructure and homes.  

Future threats The Barclay Creek Alluvial Fan is highly degraded due to development, armoring and bridge 
crossings. Alluvial fans are notoriously dangerous because of the high frequency of stream 
avulsions and their generally high level of activity. This is particularly true for steep alluvial 
fans, like the Barclay Creek Alluvial Fan, which could also produce debris flows, and debris 
floods can endanger human life both on the developed properties and the highway itself.   

Project 
rationale 

The alluvial fan is highly degraded and constricted due to past development and the 
placement of US 2 across its lowest reaches. A feasibility analysis will develop a plan of action 
to improve habitat conditions while protecting vital infrastructure and improving flooding 
conditions at this complicated, interrelated, and potentially ecologically productive site.  

Project 
benefits 

Restored predevelopment geomorphic functions, improve riparian and alluvial fan habitat that 
will provide shade, cover, and food sources for fish. Spawning habitat will be improved by 
delivering gravel and cobble to the lower portions of the tributaries and side channels of the 
South Fork in a more natural way.  

 



April 2013 

A-90 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

SFSR #25: RM 5.4 

Activity  Bank armoring removal 

Project sponsor Snohomish County 
or USFS 

Target habitat Rearing, adult and 
juvenile edge 
habitat 

Current 
ownership 

Private and USFS 

Hydrogeomorphic 
classification 

Mainstem riverbank 

Project size ~400 feet of 
mainstem riverbank 

Strategy Riprap removal and 
LWD placement 

Existing 
conditions 

Near RM 5.4 just upstream from Eagle Falls, there is a length of right bank riverbank that is 
armored, with little to no riparian vegetation. The channel is also highly simplified in this area. 
The left bank is undeveloped USFS land.  

Project 
description 

The project would entail replacing the existing riprap with engineered LWD, attempting to force 
the river towards the undeveloped left bank and away from existing infrastructure.  

Future threats The lack of riparian vegetation and smooth rock banks will continue to attract the thalweg to 
the developed right bank. Over time, this could further endanger the structures on the right 
bank and the people who live in them. 

Project 
rationale 

The South Fork is naturally hydraulically simple, but the smooth rock banks and removal of 
wood and riparian vegetation in the project site exacerbate these natural impairments and 
cause abandonment of forested side channels, and highly degraded habitat conditions. Adding 
engineered log structures to push the thalweg away from development towards the left bank, 
which is completely intact, will improve conditions significantly.  

Project 
benefits 

Restored predevelopment geomorphic functions, engage side channel and floodplain habitat 
on the left bank that will provide shade, cover, and food sources for fish.  

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-91 

Opportunity 
Name 

SFSR #26: Upper Eagle Falls Tributary 

Activity  Blast rock removal, tributary reconnection 

 

Project sponsor USFS 

Target habitat Rearing, spawning 
and adult and 
juvenile edge 
habitat; habitat 
access 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Tributary alluvial fan 

Project size About one acre 

Strategy Blast rock removal 
and tributary 
reconnection 

Existing 
conditions 

At the upstream end of Eagle Falls there is a large deposit comprised of highly angular blast 
debris from previous blasting of the upper falls. This debris blocks a small unnamed tributary 
outlet effectively acting as a dam between the stream and the mainstem. Although there is 
wood at the tributary outlet (see photo), only during times of higher water is there sufficient 
water surface elevation to connect the mainstem to the tributary outlet. At low flows the rock is 
likely a fish barrier. Other than the blast debris the tributary is in excellent condition. The entire 
area is owned by the USFS. 

Project 
description 

The project would remove blast debris and re-contour the area to maximize the interaction of 
the tributary with the main stem. 

Future threats The tributary is currently more or less disconnected from the main stem because of the large 
size of the blast debris. It will continue to be disconnected so long as the (very stable) blast 
debris stays in place.   

Project 
rationale 

The alluvial fan is essentially cut off from the South Fork. As such it is not available for rearing 
except at the highest flows. This disconnects what would have been a highly biologically 
productive tributary alluvial fan. The blast debris also degrades geomorphic functions of the 
mainstem, though to a lesser degree.  

Project 
benefits 

Restored predevelopment geomorphic function of the tributary alluvial fan, improve riparian 
and alluvial fan habitat that will provide shade, cover, and food sources for fish. Spawning 
habitat will be improved by delivering gravel and cobble to the lower portions of the tributaries 
and side channels of the South Fork immediately upstream of Eagle Falls. Habitat access 
would be improved for salmonids. 

 



April 2013 

A-92 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

SFSR #27: Lower Eagle Falls  

Activity  Feasibility analysis – fill removal 

 

Project sponsor WSDOT 

Target habitat Adult and juvenile edge 
habitat 

Current 
ownership 

WSDOT 

Hydrogeomorphic 
classification 

Mainstem 

Project size ~400 feet of mainstem 
riverbank 

Strategy Feasibility analysis 

Existing 
conditions 

In the middle of Eagle Falls, between the upper falls and lower falls, there are two separate 
armored banks that abut US 2. The lower portion consists of a nearly vertical masonry wall. 
The wall by its construction and wear appears to be very old (at least 50 years). The wall is 
undermined by quarrying of suspended gravel. For at least a length of 6 feet into the wall (and 
underneath US 2), there is nothing supporting the roadway. The other armored bank is 
standard rock revetment, which appears to be the site of regular maintenance because of the 
erosive conditions there.   

Project 
description 

The project would entail replacing the masonry wall and rock revetment, possibly by putting 
US 2 on a causeway in these areas or by relocating further northeast.  

Future threats The masonry wall will eventually fail due to undermining and will close US 2, a major access 
road for thousands of people. Road failure is also a risk to human life. At the rock revetment, 
continued dumping of rock creates disturbance to the stream. Finally, the orientation of the 
road in this area is dangerous, as this was a site of a fatal accident during the course of the 
work there.  

Project 
rationale 

The masonry wall and rock revetment will require significant maintenance in the future, which 
will produce impacts to wildlife. Instead of maintaining marginal structures, the area could be 
analyzed in detail to come up with a strategy that could both improve human/roadway safety 
and habitat quality.  

Project 
benefits 

Restored predevelopment geomorphic functions, improve riparian and edge habitat that will 
provide shade, cover, and food sources for fish.  

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-93 

Opportunity 
Name 

SFSR #28: Lower Eagle Falls Tributary  

Activity  Tributary alluvial fan reconnection and fill removal 

 

Project sponsor Snohomish County or 
WSDOT 

Target habitat Rearing, spawning 
and adult and juvenile 
edge habitat 

Current 
ownership 

WSDOT 

Hydrogeomorphic 
classification 

Tributary alluvial fan 

Project size ~200 feet of tributary 

Strategy Fill removal, culvert 
replacement and/or 
road relocation 

Existing 
conditions 

A small unnamed tributary drains the right bank of the South Fork and drains to the tailout of 
Eagle Falls. The tributary is bridged at the railroad, but runs through a culvert under US 2. 
Both crossings are undersized, though under US 2, the situation is much worse than at the 
railway (see photo of railway crossing). The constriction has caused accumulation upstream of 
the crossing such that the flow goes underground during low periods. The crossings have 
starved the floodplain below them at the falls tailout of gravel that could be used for spawning.  

Project 
description 

The project would replace the culvert and/or the railway bridge, possibly in conjunction with 
road realignment (see SFSR #29).  

Future threats The continued deposition of sediment upstream of the crossings will continue. Eventually the 
sediment deposition upstream will force an avulsion, which could endanger US 2 and the 
BNSF railway. Sediment starvation will also continue downstream, eventually eliminating the 
floodplain associated with this small creek.  

Project 
rationale 

The alluvial fan is highly degraded and constricted due to past development and the 
placement of US 2 and the BNSF railway across its lowest reaches. Expanding the crossing 
will improve the connection of the tributary to the main stem and create off-channel 
opportunities for mainstem fish. It will also allow tributary gravel, which could be spawnable 
into the mainstem.  

Project 
benefits 

Restored predevelopment geomorphic functions, improve alluvial fan habitat that will improve 
off-channel opportunities for fish. Spawning habitat will be improved by delivering gravel and 
cobble to the lower portions of the tributary and floodplain of the South Fork in a more natural 
way.  

 



April 2013 

A-94 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

SFSR #29: Sunset Falls Tailout  

Activity  Bank armoring removal 

 

Project sponsor USFS 

Target habitat Adult and juvenile 
edge habitat 

Current 
ownership 

USFS and Private 

Hydrogeomorphic 
classification 

Mainstem riverbank 

Project size ~1,000 feet of 
mainstem riverbank 

Strategy Armoring removal, 
LWD placement, 
revegetation, or 
road relocation 

Existing 
conditions 

At the downstream base of Sunset Falls is a large tailout from the falls. This area, like similar 
features at the base of Canyon and Eagle Falls is a highly dynamic environment that is 
exposed intermittently to a large range of energetic flows. Mt. Index River Road runs along the 
south side of the tailout, and is armored along its entire length.  

Project 
description 

The project would examine the need for the armoring and determine suitable alternatives 
including, but not limited to, moving the road to higher ground.  

Future threats The existing revetment will continue to impair the riparian and edge habitat at the tailout of the 
falls, where large populations of juveniles and adults congregate at the natural fish barrier and 
trap and haul facility. The road will always be at risk to failure given the unpredictable nature of 
the tailout during large floods.  

Project 
rationale 

The tailout is a risky place for both people and wildlife. The simplest and most effective means 
to improve safety for people and wildlife is to move the road to higher ground away from 
unpredictable floodwaters. If that is not possible, there may be other ways to help protect the 
road and improve riparian conditions through the use of engineered wood and plantings.  

Project 
benefits 

Restored predevelopment geomorphic functions, improve riparian habitat that will provide 
shade, cover, and food sources for fish.  

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-95 

Opportunity 
Name 

SFSR #30: Mt. Index Riversites Floodplain  

Activity  Lidar acquisition 

 

Project sponsor USFS or 
Snohomish County 

Target habitat Rearing, adult and 
juvenile edge and 
floodplain habitats 

Current 
ownership 

Private and USFS 

Hydrogeomorphic 
classification 

Mainstem riverbank 
and floodplain 

Project size ~10 acres 

Strategy Lidar acquisition 

Existing 
conditions 

Near the outlet of McCall Creek and Bridal Veil Creek in the Mt. Index Riversites is a large flat 
area that appears to be a former channel and floodplain area. The area does not have lidar 
coverage and as a result is difficult to determine what the geomorphology of the site is. The 
area is lightly developed, but there are many abandoned structures and undeveloped lots.    

Project 
description 

The project would acquire lidar topography of the area to determine the extent of the floodplain 
in the area and which parcels were most at risk to flooding. It would also provide information 
with regards to those areas that could be most easily restored for off-channel habitat.  

Future threats Side channels and floodplain areas are extremely rare in the South Fork in this area. This 
floodplain area and other off-channel habitats could be developed, lowering the quality of 
habitat in an already degraded area. If former channels are developed, they could also be at 
risk to loss of property and human life during a flood.  

Project 
rationale 

The floodplain in the area is already degraded by light development and Mt. Index Road. 
Currently it is unknown which properties are in the floodplain and which aren’t. Collection of 
lidar will assist in the understanding of this complicated, interrelated and potentially 
ecologically productive site.  

Project 
benefits 

Restored predevelopment geomorphic functions, improved riparian and alluvial fan habitat that 
will provide shade, cover, and food sources for fish.  

 



April 2013 

A-96 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

SFSR #31: Mt. Index Riversites Riparian Improvement 

Activity  Revegetation and landowner education 

 

Project sponsor USFS or Snohomish 
County 

Target habitat Rearing, adult and 
juvenile edge habitat 

Current 
ownership 

Private  

Hydrogeomorphic 
classification 

Mainstem riverbank  

Project size ~4,000 feet of 
mainstem riverbank 

Strategy Landowner education 
and planting 
assistance 

Existing 
conditions 

Throughout the Mt. Index Riversites development below Sunset Falls, the riparian corridor on 
the right bank has been cleared for views, in some cases completely. This clearing has 
significantly reduced shade, cover and food sources for fish. It has also reduced the supply of 
wood to the river. The area is used extensively by juvenile salmonids.   

Project 
description 

The project would educate landowners about the ecological value of riparian vegetation. The 
project may also assist in acquiring plants to revegetate riverbanks, and provide technical 
assistance in the installation of new riparian vegetation.  

Future threats Without an educational program, it is likely that riparian vegetation will continue to be removed. 
This will further degrade edge habitat in this key reach.  

Project 
rationale 

The riparian corridor in the area is degraded by past clearing for views. An educational 
assistance program will reverse the trend towards deforestation and improve riparian and 
edge habitat for the many juvenile that use this area. 

Project 
benefits 

Improve riparian and edge habitat that will provide shade, cover, and food sources for fish.  

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-97 

Opportunity 
Name 

SFSR #32: Mt. Index Riversites Right Bank Floodplain  

Activity  Property acquisition 

Project sponsor USFS or Snohomish 
County 

Target habitat Rearing, adult and 
juvenile edge habitat 

Current 
ownership 

Private and USFS 

Hydrogeomorphic 
classification 

Mainstem riverbank 
and floodplain 

Project size ~0.8 acres 

Strategy Property acquisition, 
structure demolition, 
revegetation  

Existing 
conditions 

Near the outlet of McCall Creek and Bridal Veil Creek in the Mt. Index Riversites is a large flat 
area that appears to be a former channel and floodplain area. Several parcels adjacent to the 
river have either abandoned or no development on them. These properties are likely at risk of 
flooding and could be deconstructed and revegetated to improve edge habitat conditions.  

Project 
description 

The project would acquire properties at most risk of flooding and those properties that could 
provide the best habitat for fish. The project would be most effective if it were done in 
conjunction with Opportunity #32 to better assess risks and opportunities.  

Future threats Side channels and floodplain areas are extremely rare in this area. This floodplain area and 
other off-channel habitats could be developed lowering the habitat of an already degraded site, 
and placing that development and people in it at severe risk. Abandoned development is an 
attractive nuisance and precludes habitat in its footprint.   

Project 
rationale 

The floodplain in the area is already somewhat degraded from low-density abandoned 
development. These abandoned properties in addition to several undeveloped properties 
could be acquired, restored, and placed in conservation to expand the intact riparian corridor 
that extends well downstream. 

Project 
benefits 

Restored predevelopment geomorphic functions, improved riparian habitat that will provide 
shade, cover, and food sources for fish.  

 



April 2013 

A-98 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

SFSR #33: McCall Creek Alluvial Fan  

Activity  Future development in floodplain 

 

Project sponsor USFS or Snohomish 
County 

Target habitat Rearing, spawning, 
adult and juvenile 
edge habitat 

Current 
ownership 

Private 

Hydrogeomorphic 
classification 

Tributary alluvial fan 

Project size ~10 acres 

Strategy Property acquisition 

Existing 
conditions 

Near the outlet of McCall Creek in the Mt. Index Riversites development, there are numerous 
undeveloped parcels on the McCall Creek Alluvial Fan (see red outline in aerial). These 
parcels are susceptible to flooding and possible debris flows. If developed, they could 
significantly affect habitat through clearing, grading and armoring.   

Project 
description 

The project would acquire these parcels and place them into conservation.  

Future threats Tributary alluvial fans are key areas of habitat complexity particularly in this area where 
juvenile use is intense. Alluvial fans are also dangerous to human life and property in that they 
are sites of heightened geomorphic activity.   

Project 
rationale 

The alluvial fan is somewhat degraded by the presence of Mt. Index Road and culvert there, 
but otherwise there are intact areas that are undeveloped. It is likely that these undeveloped 
parcels are prone to geomorphic activity, which if developed, would represent a risk to human 
life and property. Development of these areas would further impair habitat in the vicinity. 

Project 
benefits 

Conserve predevelopment geomorphic function, conserve riparian and alluvial fan habitat that 
provides shade, cover, and food sources for fish.  

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-99 

Opportunity 
Name 

SFSR #34: McCall Creek Culvert  

Activity  Fish barrier and floodplain disconnection 

 

Project sponsor USFS or 
Snohomish County 

Target habitat Rearing, adult and 
juvenile edge 
habitat 

Current 
ownership 

Private and USFS 

Hydrogeomorphic 
classification 

Tributary confluence 
floodplain 

Project size 50 feet of tributary  

Strategy Culvert replacement 
and fill removal 

Existing 
conditions 

Mt. Index Road crosses McCall Creek in the Mt. Index Riversides development. McCall Creek 
is carried by a four- to five-foot corrugated metal pipe, which is perched several feet on the 
downstream side. It is choked with debris and sediment on the upstream side, with 
considerable above the culvert. There is also a large amount of fill in the area that also 
disrupts geomorphic function.  

Project 
description 

The project would replace the culvert with a bridge and remove fill where possible in order to 
reconnect the large amount of floodplain upstream from the existing culvert.  

Future threats The existing culvert prevents fish access and will increasingly continue to do over time as the 
downstream scours further. The crossing is severely undersized and could fail during a flood, 
initiating emergency actions to ensure access that could have negative impacts to wildlife.   

Project 
rationale 

The floodplain in the area is degraded, constricted and disconnected due to the presence of 
the culvert. Opening up the crossing and allowing full passage of fish, water and sediment will 
allow high quality intact floodplain areas further upstream on McCall Creek to be accessed by 
fish. Restoring sediment transport across the road will improve geomorphic function and 
deliver spawning gravels and hydraulic complexity to the floodplain of the South Fork.  

Project 
benefits 

Restored predevelopment geomorphic functions, improve riparian and alluvial fan habitat that 
will provide shade, cover, and food sources for fish. Fish passage and spawning habitat will be 
improved by delivering gravel and cobble to the lower portions of the tributaries and side 
channels of the South Fork in a more natural way.  

 



April 2013 

A-100 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

SFSR #35: Bridal Veil Creek 

Activity  Undersized bridge and fill 

 

Project sponsor USFS  

Target habitat Adult and juvenile 
edge habitat 

Current ownership USFS 

Hydrogeomorphic 
classification 

Tributary alluvial fan 

Project size ~100 feet of 
tributary alluvial fan 

Strategy Bridge replacement 
and fill removal  

Existing 
conditions 

Mt. Index Road crosses Bridal Veil Creek in the middle of the Mt. Index Riversites 
development. At the point where the road crosses the creek, the road is owned and operated 
by USFS. The bridge over the creek shows of undermining on both abutments. Fill has been 
placed on either side of both abutments, which constricts the creek. The area around the 
mouth of the creek is used extensively by juvenile salmonids and the bridge significantly 
restricts flow of water and sediment. 

Project 
description 

The project would replace the bridge with one with a much greater span and remove fill from 
the road prism where possible.  

Future threats Side channels and floodplain areas are extremely rare in the South Fork in this area and Bridal 
Veil Creek represents one of the few opportunities to expand habitat in an area that has been 
degraded. The bridge is also not in good condition and could fail, making emergency actions 
to ensure access likely detrimental to wildlife. 

Project 
rationale 

The lower reaches of Bridal Veil Creek above the bridge likely provided high quality habitat to 
anadromous fish prior to installation of the bridge. The bridge now limits access to areas 
above the bridge and it negatively impacts sediment transport across it. Improving the crossing 
would improve access to juveniles to areas further upstream and restore predevelopment 
geomorphic function to the entire alluvial fan.  

Project 
benefits 

Restored predevelopment geomorphic functions, improved riparian and fan alluvial habitat that 
will provide shade, cover, and food sources for fish. Spawning habitat will be improved by 
delivering gravel and cobble to the lower portions of the tributaries and side channels of the 
South Fork in a more natural way.  

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-101 

Opportunity 
Name 

SFSR #36: Paytan Creek 

Activity  Undersized bridge and fill 

 

Project sponsor Snohomish County 

Target habitat Adult and juvenile 
edge habitat 

Current 
ownership 

Private  

Hydrogeomorphic 
classification 

Tributary alluvial fan  

Project size ~50 feet of tributary  

Strategy Bridge replacement 
and fill removal 

Existing 
conditions 

In the Mt. Index Riversites development, Paytan Creek Road crosses Paytan Creek, a small 
tributary. The bridge is in disrepair and could easily fail given a reasonable-sized flood. The 
bridge pinches the creek and carries utilities infrastructure, which could pollute depending on 
the mode of failure. Geomorphic conditions near the bridge are severely impaired.    

Project 
description 

The project would replace the bridge and remove the fill on both abutments.  

Future threats Side channels and floodplain areas are extremely rare in the South Fork in this area and 
Paytan Creek represents one of the few opportunities to expand habitat in an area that has 
been degraded. The bridge is also not in good condition and could fail, making emergency 
actions to ensure access likely detrimental to wildlife. 

Project 
rationale 

The floodplain in the area is degraded and constricted due to past development and the 
placement of US 2 across its lowest reaches. A feasibility analysis will develop a plan of action 
to improve habitat conditions while protecting vital infrastructure and improving flooding 
conditions at this complicated, interrelated and potentially ecologically productive site.  

Project 
benefits 

Restored predevelopment geomorphic functions, improved riparian and alluvial fan habitat that 
will provide shade, cover, and food sources for fish. Spawning habitat will be improved by 
delivering gravel and cobble to the lower portions of the tributaries and side channels of the 
South Fork in a more natural way.  

 



April 2013 

A-102 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

SFSR #37: Mt. Index Road  

Activity  Bank armoring, fill removal and revegetation 

 

Project sponsor USFS or 
Snohomish County 

Target habitat Adult and juvenile 
edge habitat 

Current 
ownership 

USFS and Private 

Hydrogeomorphic 
classification 

Mainstem riverbank 
and floodplain 

Project size ~100 feet of 
mainstem riverbank 

Strategy Rock and fill 
removal and 
reforestation 

Existing 
conditions 

Near the entrance to the Mt. Index Riversites development, Mt. Index Road has a rock 
revetment associated with it. Though the revetment does not extend down to the wetted edge 
of the river, the entire bank has been cleared. The land between the road and the river is in 
private ownership, but it is not developed. Further downstream the riparian habitat is good 
condition and owned by USFS. This area is also used extensively by salmonids.  

Project 
description 

The project would reforest the slope and remove rock and fill where possible. The project may 
also acquire the private property to build on the high quality habitat conditions downstream.  

Future threats The unvegetated slope is comprised primarily of alluvium and lacustrine deposits that are 
prone to failure. Loss of the road to failure would likely trigger emergency actions that could 
endanger wildlife.  

Project 
rationale 

The project would improve riparian conditions while lessening the risk of road closure from 
slope failure. It would improve conditions in an area highly utilized by salmonids.  

Project 
benefits 

Improved riparian habitat that will provide shade, cover, and food sources for fish.  

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-103 

Potential 
Opportunity 

SFSR #38: RM 0.3 

Location  Debris removal 

 

Project sponsor USFS  

Target habitat Spawning, adult 
and juvenile side 
channel and edge 
habitat 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Side channel 

Project size ~200 feet of side 
channel 

Strategy Debris removal 

Existing 
conditions 

Upstream of the US 2 bridge, there is a mid-channel island that separates the thalweg on the 
right bank from a major side channel on the left bank. The side channel contains a large 
amount of deleterious debris, including the remnants of at least one corrugated metal pipe 
culvert (see photo) that covers potential spawning gravels. The USFS owns the entire left bank 
in the area. The site is accessible from the power line crossing just downstream of where the 
debris is located.  

Project 
description 

The project would remove the debris that covers spawning gravels in the side channel.  

Future threats Considering the volume and size of the debris, it will likely continue to persist in the stream in 
this portion of the river heavily utilized by salmonids. Over time, it will continue to impair water 
quality, and degrade spawnable substrate.  

Project 
rationale 

The reach immediately below is used extensively by juvenile salmonids and spawning adults. 
In particular, side channels are extensively used. The debris in the channel would be 
straightforward to remove owing to the reasonably good access via the power line crossing 
just downstream of the site. The removal of the debris would have immediate and lasting 
habitat benefits.  

Project 
benefits 

Predevelopment geomorphic functions, improved water quality, and allow for spawning where 
it cannot occur now.  

 



April 2013 

A-104 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

SFSR #39: RM 12.0 – 12.4 Left Bank 

Location  Property acquisition 

 

Project sponsor King County 

Target habitat Chinook, steelhead, and 
bull trout spawning/ 
rearing (side channel) 

Current 
ownership 

Private 

Hydrogeomorphic 
classification 

Mainstem South Fork 
Skykomish 

Project size ~ 9.6 acres of combined 
floodplain/riparian area  

Strategy Property acquisition 

Existing 
conditions 

The BNSF railroad crosses the South Fork Skykomish River at approximately RM 12.4. An 
unnamed stream joins the river on the left bank just downstream of the railroad crossing. 
The Money Creek Alluvial Fan spans from RM 12.4 to RM 11.6 on the left bank. USFS 
Road 6031 cuts through the floodplain on the left bank near Money Creek crossing over 
the unnamed tributary. The road provides access to private residences in this area. A 
large and active side channel cuts through the floodplain on the right bank from RM 12.2 
to RM 11.5. This side channel is fed by a tributary that crosses under US 2. The floodplain 
on both sides of the river downstream of the bridge is relatively intact, forested, and in 
good condition. However, anchored logs have been used to armor the left bank at RM 
12.3 and debris is in the channel at this location.  

Project description The project would entail purchasing the private parcels on the left bank from RM 12.0 to 
RM 12.4 and the private parcel on the right bank at RM 12.1 that extends to the railroad. 
Armoring on the left bank would be removed to allow the floodplain to be reactivated.  

Future threats The right and left banks in these areas are privately owned and could become more 
developed over time, further impairing predevelopment floodplain processes. Bank 
armoring has already occurred on the left bank and more armoring could occur to protect 
existing and future developments, further impairing river edge habitat for fish. 
Development along the right bank could disconnect or impair the functioning of the side 
channel on that side of the river.  

Project rationale Since the right and left banks in these areas are privately owned, this area could become 
more developed over time. Roads and residences already exist within the floodplain and 
more development would continue to impair predevelopment floodplain processes. This 
area is particularly valuable Chinook salmon and steelhead and bull trout spawning and 
rearing because of the Money Creek Fan, tributary streams, and mainstem side channel. 

Functions 
restored/improved 

Restoration and preservation of predevelopment floodplain processes and side channel; 
preservation and improvement of Chinook, steelhead, and bull trout spawning and rearing; 
and restoration of river edge habitat. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-105 

Opportunity 
Name 

SFSR #40: RM 13.8 – 14.0 Right Bank 

Location  Property acquisition 

 

Project sponsor King County 

Target habitat Chinook, steelhead, and 
bull trout rearing, refugia 
(side channel) 

Current 
ownership 

Private 

Hydrogeomorphic 
classification 

Mainstem South Fork 
Skykomish 

Project size ~13.7 acres of combined 
floodplain/riparian area  

Strategy Property acquisition 

Existing 
conditions 

The Miller River crossed under the railroad and discharges to the South Fork Skykomish 
River at approximately RM 13.9 on the left bank. The railroad abuts the river on the left 
bank where riprap was placed to secure the bank where it bends sharply to the north. On 
the opposite side of the river, a side channel passes through the forested floodplain 
between RM 13.6 and RM 14.0. The right bank from the river to US 2 (see photo) is 
privately owned and a residence is located near the entrance of the side channel at RM 
14.0. The Miller River Alluvial Fan has been highly disturbed and a storm in 2009 blew out 
the Old Cascade Highway. A full accounting of the conditions of the Miller River Alluvial 
Fan is summarized in Herrera (2012). 

Project description The project would entail purchasing the private parcel on the right bank of the river 
between RM 13.8 and RM 14.0 to preserve and protect the entry to the side channel in 
that area. The residence would be removed. 

Future threats The right bank in this area already contains a residence and more residences could be 
developed, further impairing predevelopment floodplain processes. The side channel could 
be blocked due to development or armoring in the future. Due to the railroad, the left bank 
has been armored and if this bank fails, more rock may be placed in the stream disrupting 
edge habitat.  

Project rationale Since the right bank in this area is privately owned, this area could become more 
developed over time, potentially blocking or impairing the functions of the side channel. 
Alluvial fans are particularly important areas to protect for salmonids as they provide 
water, gravel, nutrients and food to the mainstem of the South Fork Skykomish River at 
these locations. In addition, side channel habitat is limited along the mainstem of the river. 

Functions 
restored/improved 

Restoration and preservation of predevelopment floodplain processes and side channel; 
preservation and improvement of Chinook, steelhead, and bull trout spawning and rearing 
due to removal of the residence. 

 



April 2013 

A-106 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

SFSR #41: RM 16.0 Right Bank 

Location  Property acquisition 

Project sponsor King County 

Target habitat Chinook, steelhead, 
and bull trout rearing, 
refugia (side channel) 

Current 
ownership 

Private 

Hydrogeomorphic 
classification 

Mainstem South Fork 
Skykomish 

Project size ~13.7 acres of 
combined floodplain/ 
riparian area  

Strategy Property acquisition 

Existing 
conditions 

The City of Skykomish fronts the South Fork Skykomish River from RM 15.5 to RM 16.3 
on the left bank. Across the river from the City on the right bank, is an undeveloped parcel 
that contains a side channel between RM 15.9 to RM 16.1. The undeveloped parcel is 
bounded on the north by US 2. The side channel is the only refugia within this straightened 
and highly developed reach of the river. This area also appears to contain wetlands, but a 
field investigation would be needed to make a final determination of this. 

Project description The project would entail purchasing the private parcel on the right bank of the river 
between RM 15.9 to RM 16.1 to preserve and protect the side channel. 

Future threats This reach of the river is highly developed and confined by the City of Skykomish and the 
BNSF railroad on the left bank and US 2 on the right bank. Undeveloped parcels along the 
waterfront are prime real estate and development of the parcel at RM 16.0 could become 
developed, impairing or filling in the side channel. Or, riprap armoring may be placed along 
the right bank at this location, cutting off the side channel.   

Project rationale Since the right bank in this area is privately owned, this area could become more 
developed over time, potentially blocking or impairing the functions of the side channel. 
Since side channel habitat is limited in the South Fork Skykomish River overall and 
particularly in this reach of the river, preserving this area is important for preserving 
refugia, rearing, and possibly spawning habitat for fish. 

Functions 
restored/improved 

Improvement and preservation of predevelopment floodplain processes and side channel 
habitat; preservation and improvement of Chinook, steelhead, and bull trout rearing and 
refugia, and possibly spawning habitat. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-107 

Opportunity 
Name 

SFSR #42: RM 16.9 Right Bank 

Location  Property acquisition 

 

Project sponsor King County 

Target habitat Chinook, steelhead, and 
bull trout spawning, 
rearing, refugia (side 
channel) 

Current 
ownership 

Private 

Hydrogeomorphic 
classification 

Beckler river confluence, 
side channel 

Project size ~11 acres of combined 
floodplain/riparian area  

Strategy Property acquisition 

Existing 
conditions 

The Beckler River confluence with the South Fork Skykomish River is located at 
approximately RM 16.9 on the right bank. The river cross under US 2 downstream of the 
Beckler River confluence at RM 16.8. A side channel cuts through the Beckler River Alluvial 
Fan floodplain on the left bank of the Beckler River where it bends sharply southeast 
towards the South Fork Skykomish River. This area is 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. The right bank of the Beckler River in this area is in private ownership.  

Project description 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 floodplain in this area. 

Future threats The proposed acquisition area contains intact floodplain and riparian habitat within the 
Beckler River Alluvial fan. This area could be developed which would impair the 
predevelopment floodplain processes and side channel functions. The Beckler Road 
already confines the Beckler River at this location and development would cause further 
impairment of floodplain processes. 

Project rationale Since the right bank is privately owned between the two rivers at this location, it could 
become more developed over time, potentially blocking or impairing the functions of the side 
channel and the floodplain processes. Alluvial fan areas are particularly important areas for 
salmonids as they provide water, gravel, nutrients and food to the mainstem of the South 
Fork Skykomish River at these locations.  

Functions 
restored/improved 

Restoration and preservation of predevelopment floodplain processes and side channel; 
preservation and improvement of Chinook, steelhead, and bull trout spawning and rearing 
habitat. 

 



April 2013 

A-108 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

SFSR #43: RM 17.4 – 18.0 Right Bank 

Location  Property acquisition 

Project sponsor King County 

Target habitat Chinook, steelhead, and 
bull trout rearing, refugia 
(side channel) 

Current 
ownership 

Private 

Hydrogeomorphic 
classification 

Mainstem South Fork 
Skykomish; side 
channel 

Project size ~66 acres of combined 
floodplain/riparian area  

Strategy Property acquisition 

Existing 
conditions 

Anthracite Creek empties into the South Fork Skykomish River at RM 17.9 on the left bank. 
Across the river on the right bank between RM 17.4 and 18.0, two side channels cut through 
an undeveloped forested floodplain and riparian area. The side channel area is privately 
owned and is bounded to the north by the BPA power line corridor. There are developed 
parcels on the left bank of the river at this location. 

Project description The project would entail purchasing the private parcel on the right bank of the river between 
RM 17.4 to RM 18.0 to preserve and protect the side channel and the floodplain. 

Future threats There is development along the left bank of the river at this proposed project location. This 
development pressure could extend to the other side and the floodplain/riparian area could 
become developed. Development on the right bank at this location could fill in the side 
channel and impair its functions. Additionally or alternatively, riprap armoring may be placed 
along the right bank at this location, cutting off the side channel.   

Project rationale Since the right bank in this area is privately owned, this area could become more developed 
over time, potentially blocking or impairing the functions of the side channel. Since side 
channel habitat is limited in the South Fork Skykomish River overall, preserving this area is 
important for preserving refugia, rearing, and possibly spawning habitat for fish. 

Functions 
restored/improved 

Improvement and preservation of predevelopment floodplain processes and side channel 
habitat; preservation and improvement of Chinook, steelhead, and bull trout rearing and 
refugia, and possibly spawning habitat. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-109 

Opportunity 
Name 

TR #1: Foss River Alluvial Fan 

Activity  Property acquisition, road relocation, culvert placement 

Project sponsor King County 

Target habitat Chinook and steelhead 
spawning, juvenile 
salmonid rearing 

Current 
ownership 

King County and 
Private 

Hydrogeomorphic 
classification 

Alluvial fan 

Project size 22 acres  

Strategy Property acquisition, 
road relocation 

Existing 
conditions 

Foss River Road bisects the Foss River Alluvial Fan just upstream from the confluence of the 
Foss River and Tye River. The alluvial fan is incised and naturally constrained. However, the 
road and the fill associated with it unnaturally directs the flow to two locations: the current main 
channel and a low spot near the junction of Foss River Road and FS Road 6810 (see picture). 
The low spot is not culverted, and all of the flow currently overtops the road. Though an avulsion 
is not imminent at this time, it is likely that as the alluvial fan aggrades more flow will be directed 
to the road junction. Continued overtopping will act to scour the road prism as seen in the picture 
above.   

Project 
description 

The project would acquire properties on the alluvial fan and relocate the road such that it does 
not cross an active portion of the alluvial fan, or if it does, it is bridged over appropriate side 
channels.  

Future threats The Foss River has been constrained by the construction of the Foss River Road. With time, 
aggradation in the active portion of the channel will direct more flow over the Foss River Road 
and FS Road 6810 road junction. With time, an avulsion similar to what occurred on the Miller 
River at the Old Cascade Highway could occur here. The difference being primarily that the Foss 
River Road is the only road access for several private landowners.  

Project 
rationale 

The Foss River Alluvial Fan is important habitat for three listed species. The rationale is to 
reengage the Foss River Alluvial Fan and the rearing habitat it potentially possesses and to 
prevent future access disruptions and environmental impacts from flooding. Improvement of the 
road configuration may increase channel length and alluvial fan activity also expanding spawning 
habitat area.   

Functions 
restored 

Restored and increased rearing for a variety of juvenile salmonids, possibly increased spawning 
habitat for Chinook, steelhead and bull trout, and partially restored predevelopment geomorphic 
processes, or completely restored geomorphic processes if combined with other opportunities 
that occur in the vicinity of the alluvial fan.  

 



April 2013 

A-110 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

TR #2: RM 1.2 Tributary  

Activity  Culvert replacement, road relocation or removal 

 

Project sponsor USFS 

Target habitat Juvenile salmonid 
rearing 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Tributary alluvial fan 

Project size 200 feet of tributary 

Strategy Culvert replacement, 
road relocation or 
removal 

Existing 
conditions 

A small unnamed tributary enters the Tye River at RM 1.2, just after crossing through a 
collapsed culvert under FS Road 6810. The tributary possesses a low-gradient alluvial fan 
upstream from the road, which now consists primarily of an intact, but impounded (by the road), 
forested wetland. The downstream end of the culvert is perched several feet above existing 
grade. 

Project 
description 

The project would replace the culvert either with a much larger box culvert or bridge. If 
performed in conjunction with Opportunity #3, the road could be removed altogether.  

Future threats The small tributary alluvial fan will continue to be cut off by FS Road 6810 and preclude juvenile 
salmonids present in the Tye River from accessing the high quality off-channel alluvial fan 
complex. The culvert is collapsed and may need to be replaced soon to ensure the viability of 
the road. 

Project 
rationale 

The high quality habitat upstream of the road is currently inaccessible during most if not all flow 
conditions. Replacing and expanding the culvert would reengage the aluvial fan and floodplain 
upstream of the road, expanding high quality rearing habitat. 

Functions 
restored 

Restored juvenile salmonid passage, increased access to intact off-channel habitat, and 
restored predevelopment geomorphic processes. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-111 

Opportunity 
Name 

TR #3: Upstream Beckler Peak Rock Avalanche 

Activity   Property acquisition and road removal 

 

Project sponsor USFS 

Target habitat Chinook and 
steelhead spawning 
and rearing  

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Floodplain and side 
channels 

Project size 74 acres 

Strategy Property acquisition, 
road removal 

Existing 
conditions 

Several private properties exist at the end of FS Road 6810 (outlined in red). These properties 
occupy a particularly active reach of the Tye River immediately upstream of (and historically 
impounded by) the Beckler Peak Avalanche. There are several structures in former river 
channels and in the floodplain at large. The areas around these structures have been cleared. 

Project 
description 

The project would be to acquire the properties at the end of FS Road 6810 and remove all 
structures from the floodplain, including the end of FS Road 6810. Cleared areas would be 
replanted. 

Future threats Although access was not obtained to the properties, it is evident from lidar that the structures on 
these properties are in the floodplain of the Tye River. Therefore it is possible, even likely, that 
flood protection structures will be constructed to protect these homes in the future. These 
structures will disrupt geomorphic processes and endanger and preclude juveniles from rearing 
in the area. 

Project 
rationale 

The structures and deforestation in the Tye River floodplain impact a critical reach of the river 
upstream of the Beckler Peak Rock Avalanche. The stream is particularly dynamic in this reach 
and, besides the development in the floodplain, surrounding conditions are relatively good. 
Acquiring the properties would enable reconnection and reforestation of the floodplain, as well 
as being able to remove the end of FS Road 6810, which is also in the floodplain.  

Functions 
restored 

Improved floodplain connectivity and riparian vegetation, increased and improved juvenile 
salmonid rearing habitat, and restored predevelopment geomorphic processes. 

 



April 2013 

A-112 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

TR #4: RM 1.9 

Activity  LWD placement 

 

Project sponsor WSDOT or USFS 

Target habitat Chinook and 
steelhead rearing 
habitat 

Current 
ownership 

WSDOT and USFS

Hydrogeomorphic 
classification 

Riverbank 

Project size 350 feet of 
riverbank 

Strategy LWD placement 

Existing 
conditions 

The Tye River upstream of the Beckler Peak Rock Avalanche is highly meandered due to the 
kink in the profile induced by the avalanche. In fact, it is one of the most dynamic areas in the 
entire South Fork Skykomish basin. At RM 2.0, the stream is now pinned against US 2, which is 
similarly pinned against the Beckler Peak slope. A large floodplain, with a relatively large amount 
of LWD exists on the other side of the valley. The area is developed by a few private landowners 
(see Opportunity #3). Despite the high potential for floodplain engagement and channel 
migration, the thalweg of the Tye River is trapped next to the road, as often occurs where 
deforested banks are placed with riprap.   

Project 
description 

The project would be to supplement the bank with LWD to increase hydraulic complexity and 
cover. Without implementing Opportunity #3 concurrently, a significant landowner outreach 
strategy would also be required.  

Future threats Without intervention, it is likely that the river will remain entrained against the rock bank of US 2. 
It is likely that the rock will gradually be removed and require maintenance over time, further 
impacting habitat in this critical reach.  

Project 
rationale 

The reach immediately above the Beckler Peak Rock Avalanche is a key rearing and spawning 
area for Chinook, coho and steelhead. The project would increase engagement of the floodplain, 
increase hydraulic complexity of the thalweg, and improve in the rearing and edge habitats 
adjacent to the road.  

Functions 
restored 

Improved edge habitat for migrating salmonids, restored floodplain and side channel connection 
(particularly if combined with TR #3). 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-113 

Opportunity 
Name 

TR #5: RM 2.4 

Activity   LWD placement, road relocation 

 

Project sponsor WSDOT or USFS 

Target habitat Chinook and 
steelhead spawning 
and rearing 

Current 
ownership 

WSDOT and USFS 

Hydrogeomorphic 
classification 

Riverbank 

Project size 350 feet of riverbank 

Strategy LWD placement, 
road relocation 

Existing 
conditions 

The Tye River upstream of the Beckler Peak Rock Avalanche is highly meandered due to the 
kink in the profile induced by the avalanche. In fact, it is one of the most dynamic areas in the 
entire South Fork Skykomish basin. At RM 2.7, the stream is now pinned against US 2 on the 
right bank. The road is primarily on fill and could be relocated further upslope. There is a large 
undeveloped floodplain on t he left bank. The floodplain is undeveloped, though in private hands.   

Project 
description 

The project would be to place LWD to roughen the right bank and push the river towards the 
intact left bank floodplain. These actions would increase hydraulic complexity and cover on the 
right bank. Road relocation should also be investigated. 

Future threats Without intervention, it is likely that the river will remain entrained against the rock bank of US 2. 
It is likely that the rock will gradually be removed and require maintenance over time, further 
impacting habitat in this critical reach. 

Project 
rationale 

The project would increase the engagement of the left bank floodplain and left bank side 
channels, expanding rearing habitat for all juvenile salmonids. If side channels are completely 
reengaged, it could expand spawning habitat as well. Finally the project would also generate 
large amounts of wood that could serve to supplement the relatively poor supply of wood the 
lower South Fork. Relocating the road would further expand floodplain habitat.  

Functions 
restored 

Partial restoration of predevelopment geomorphic processes, improved cover and hydraulic 
complexity, increased wood supply. 

 



April 2013 

A-114 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

TR #6: RM 4.1 Tributary Colluvial Fan 

Activity  Culvert removal, bridge placement 

Project sponsor WSDOT or USFS 

Target habitat Chinook and 
steelhead spawning 

Current 
ownership 

WSDOT and USFS 

Hydrogeomorphic 
classification 

Tributary colluvial fan 

Project size ~5 acres  

Strategy Hazard analysis 

Existing 
conditions 

An colluvial fan exists on the north side of US 2 near RM 4.5. Several channels cross the road. 
The largest channel is spanned with a 10-foot bottomless box culvert, even though the active 
stream width at this location appears to be about 20 feet. Two side channels are even more 
undersized, generally spanned with culverts only 1 foot in diameter for >5 foot active channels. 
Sediment in all of the channels is generally sized cobble and larger (i.e., larger than the smaller 
culverts), though no perennial flow was found on the summertime visit. Sedimentological 
evidence, and the placement of a Jersey barrier in the configuration shown in the picture above 
indicate that overtopping of the road is common.  

Project 
description 

The project would analyze the geomorphic character of the colluvial fan and propose a general 
road crossing strategy for the highway. The road crossings would be capable of conveying all 
runoff and sediment without causing overtopping or clogging of the crossings.  

Future threats The potential for an avulsion of the main channel is significant, which could cause the road to fail 
and create an emergency repair that would have detrimental impacts to Chinook and steelhead 
habitat. Even regular overtopping inputs hydrocarbons and other roadway pollution directly into 
what would otherwise be a pristine mountain stream.  

Project 
rationale 

The project would evaluate the hazards of the colluvial fan and propose a road-crossing strategy 
that would eliminate highway overtopping and crossing clogging.  

Functions 
restored 

Partial restoration of predevelopment geomorphic conditions, reduced embedment to Chinook 
and steelhead spawning areas, improved water quality. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-115 

Opportunity 
Name 

TR #7: Deception Falls Side Channel 

Activity  Hazard analysis 

 

Project sponsor USFS 

Target habitat Resident trout 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Tributary alluvial fan

Project size 1300 feet of side 
channel  

Strategy Hazard analysis 

Existing 
conditions 

The Deception Falls rest area has a network of trails throughout the Deception Creek Alluvial 
Fan. Currently a side channel exists that transits the entire area over about 1300 feet. It appears 
that flows in the side channel are beginning increase, making an avulsion possible, if not 
imminent. The trail network crosses the side channel in several locations and has already 
shown signs of damage and disturbance to the bed of the side channel from hikers.  

Project 
description 

The project would examine the risks of an avulsion of the Tye River at Deception Falls and 
environmentally sound means of either preventing it or ameliorating the impacts from it.  

Future threats The primary threat is a wholesale avulsion of the Tye River through the side channel. This 
would likely destroy several bridges in the site and either extremely limit access to the area or 
necessitate emergency in-water construction that would have impacts to resident trout. Even 
increased or perennial flow to the side channel could increase disturbance to both the water 
column and the bed from hikers. 

Project 
rationale 

Deception Falls is a popular summertime rest area, where the public gets a chance to enjoy the 
beauty of the central Cascades. However, were the Tye River to avulse or simply split flow more 
equally between side channel and the existing main channel (as seems to be happening), 
access would be severely compromised and could only be regained by a large amount of trail 
construction, which would have impacts to resident trout.   

Functions 
restored 

Reduced physical disturbance to resident trout habitat from hikers and tourists. 

 



April 2013 

A-116 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

TR #8: Deception Falls Pedestrian Bridge 

Activity  Bridge replacement 

Project sponsor USFS 

Target habitat Resident trout habitat  

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Tributary stream bank 

Project size ~100 feet  

Strategy Bridge replacement 

Existing 
conditions 

A structural footbridge constricts Deception Creek and sends high waters over the rock and 
concrete access trail and through informal drain tiles shown in the picture above. Otherwise the 
site is in nearly pristine condition. 

Project 
description 

The project would entail expanding the bridge so that it does not constrict the flow and route it to 
undesirable areas (i.e., the trail).  

Future threats The stream will continue overtop the trail and may avulse, compromising access to the well-
used Deception Creek Trail and likely necessitating in-water emergency work that would have 
detrimental environmental impacts.   

Project 
rationale 

The current crossing over Deception Creek is constricted and sends floodwaters down the trail, 
introducing fine sediment and potentially human litter to the stream. Improving the crossing will 
eliminate this introduction, and improve edge habitat. 

Functions 
restored 

Improved edge and riparian habitat for resident trout, lessened disturbance of left bank 
floodplain at high flows. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-117 

Opportunity 
Name 

TR #9: RM 6.6 Tributary 

Activity  LWD placement, road relocation 

 

Project sponsor WSDOT or USFS 

Target habitat Resident trout 

Current 
ownership 

WSDOT and USFS 

Hydrogeomorphic 
classification 

Riverbank 

Project size 100 feet of river 
bank 

Strategy LWD placement, 
road relocation  

Existing 
conditions 

At RM 7.3, the Tye River is sandwiched between US 2 and Old Cascade Highway. Neither bank 
has fully intact riparian corridor. Both banks have some degree of rock armoring. 

Project 
description 

The project would supplement one or both of the existing rock revetments with LWD. The 
placement of the LWD would need to be coordinated between the USFS and WSDOT. 
Relocating the road to higher ground should also be investigated.  

Future threats This reach is highly impaired, and lacks riparian cover and hydraulic complexity. The reach 
currently effectively acts like a drainage ditch and will continue to do so in the future without 
intervention.  

Project 
rationale 

While the reach in question only possesses resident trout, this reach is probably important for 
these species, and the impairments to the stream are severe. LWD would add complexity and 
cover to this highly constrained reach.   

Functions 
restored 

Improved complexity and cover for resident trout. 

 



April 2013 

A-118 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

TR #10: RM 7.1 Tributary  

Activity  Armoring removal, crossing replacement or removal 

 

Project sponsor King County or  
WSDOT 

Target habitat Resident trout 

Current 
ownership 

Private and WSDOT 

Hydrogeomorphic 
classification 

Tributary 

Project size 200 feet of tributary 

Strategy Armoring removal, 
crossing replacement or 
removal 

Existing 
conditions 

A small unnamed tributary drains the ridge that separates Deception Creek from Surprise Creek 
on the south side of US 2. As it nears US 2 it is spanned by an informal plank bridge mantled 
with placed riprap. The crossing is severely undersized and sends excess floodwater down the 
slope directly onto and over US 2. A channel is beginning to form through the road grade on the 
other (north) side.   

Project 
description 

The project would either remove the crossing and rock entirely or reconstruct the crossing such 
that it does not cause floodwater to pour over the roadway.  

Future threats If the crossing becomes further clogged, a full avulsion of the stream over and through the 
roadway could occur. This would necessitate an emergency action that would have an array of 
detrimental environmental impacts. 

Project 
rationale 

The project would be small and simple (possibly handled by King Conservation District) and have 
benefits to the private landowner (improved access), to WSDOT and the driving public (reduced 
risk to US 2), and to the environment (by reducing overflow of water over the highway and fine 
sediment to the Tye River).  

Functions 
restored 

Reduction in fine sediment from trail and road overtopping, some restoration of predevelopment 
conditions, improved water quality and processing of flood flows. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-119 

Opportunity 
Name 

TR #11: Surprise Creek Railroad Culvert 

Activity  Armoring removal 

 

Project sponsor BNSF 

Target habitat Resident trout 

Current 
ownership 

BNSF 

Hydrogeomorphic 
classification 

Alluvial fan 

Project size About 1 acre 

Strategy Culvert replacement 
and fill removal, 
railroad relocation 

Existing 
conditions 

The BNSF railway exists on a large fill prism in the vicinity of its crossing of Surprise Creek. The 
road prism is particularly large here to accommodate the grade necessary to cross Stevens 
Pass. The fill cuts off a large amount of floodplain (about 15 acres). In this fill, the railway 
crosses Surprise Creek with two tall, but narrow box culverts, each about 20 feet in width. This 
is a constriction to Surprise Creek, which has an active channel width of at least 80 feet at high 
water at this location. The culvert has impounded sediment above it, complicating Surprise 
Creek Trailhead access road bridge upstream from it (see Opportunity #12).   

Project 
description 

The project would replace the culvert over Surprise Creek with a larger bridge. Railroad 
relocation should be investigated, but will likely be prohibitively expensive because of the 
proximity and approach to the opening of the Cascade Tunnel.   

Future threats Eventually the Surprise Creek crossing will aggrade to the point where Surprise Creek will 
avulse to the next stream system down the valley (about 3000 feet downstream). If this were to 
occur, Surprise Creek would run parallel along the fill, greatly simplifying the channel, reducing 
riparian cover, and exposing the creek to railway detritus for a great length.  

Project 
rationale 

Although there are only resident trout in Surprise Creek, the impact from the railway at this 
location is large. The small crossing, though not a risk to the railway in general, complicates 
ecological management of Surprise Creek, and access to the Surprise Creek Trailhead. The fill 
cuts off a large amount of intact forested floodplain.  

Functions 
restored 

Some restoration of predevelopment geomorphic functions, improved capacity for flood and 
debris flows. 

 



April 2013 

A-120 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

TR #12: Surprise Creek FS Road Bridge 

Activity  Bridge replacement, road relocation or removal 

 

Project sponsor USFS 

Target habitat Resident trout 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Alluvial fan 

Project size About 1 acre 

Strategy Bridge replacement, 
road relocation or 
removal 

Existing 
conditions 

A 60-foot bridge on the Surprise Creek Trailhead access road spans Surprise Creek upstream of 
its confluence with the Tye River. The road appears to be only used for access to the Surprise 
Creek trailhead and the BPA corridor. As the road is a through-road, the BPA corridor can also 
be accessed from the west. The bridge is undersized as can be seen in the large amount of 
deposition upstream from the bridge, and signs of overtopping of the road on its flanks, though 
some of this may be due to the even small constriction at the railroad (see Opportunity #12). 
There is also some amount of fill in the floodplain associated with the abutments.  

Project 
description 

The project would either replace the bridge with a larger and higher bridge or it would remove the 
road in this section and relocate the trailhead to the east side of the creek. The creek could then 
be crossed via a much lower impact (and less expensive) footbridge.   

Future threats Given that the bridge already exhibits signs of overtopping and is accumulating a large sediment 
load upstream, it is expected that the creek will more frequently overtop the road causing fine 
sediment and auto pollution to contaminate what is otherwise a pristine mountain stream. 
Overtopping the roadway may also cause complete loss of the road, impairing access and 
possibly necessitating environmentally harmful emergency actions.   

Project 
rationale 

Replacing the bridge or removing the crossing entirely would expand floodplain connection of 
Surprise Creek Alluvial Fan. Though it would only benefit resident, this is a key habitat feature on 
the upper Tye River, and one that would be easily achievable (i.e., cheap), particularly if the 
trailhead is relocated and the road is removed entirely.  

Functions 
restored 

Predevelopment conditions (some, if bridge replaced; complete, if road removed), improved 
water quality and capacity for flood and debris flows. 

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-121 

Opportunity 
Name 

TR #13: BNSF Staging Area 

Activity  Fill, armoring and debris removal, reforestation 

 

Project sponsor USFS or BNSF 

Target habitat Resident trout 

Current 
ownership 

USFS and BNSF 

Hydrogeomorphic 
classification 

Floodplain 

Project size 5 acres of floodplain 

Strategy Fill, armoring, and 
debris removal, 
reforestation 

Existing 
conditions 

The Surprise Creek Trailhead access road crosses the Tye River immediately downstream of 
the uppermost US 2 crossing of the Tye River. The US 2 does not impinge significantly on the 
river, but the FS Road contains a significant amount of fill, some of which appears to contain 
construction and other plastic waste. The 60-foot-long Surprise Creek Trailhead access road 
bridge is serious risk of failure, with both abutments being undermined and layered with several 
generations of riprap and construction debris. In addition, much of the riparian vegetation has 
been removed to accommodate a large gravel staging lot.   

Project 
description 

The project would install a new larger bridge over the Tye River that would span much if not all 
of the floodplain. In installing the bridge, the waste that has been dumped on both of sides of the 
river would be removed and replanted, including at least a 50-foot buffer in the staging lot.   

Future threats The existing bridge is severely undersized and will likely fail in the future causing an emergency 
action to preserve access to the staging lot and trailhead. These actions would further impair 
habitat in this reach.  

Project 
rationale 

The Surprise Creek Trailhead access road bridge, and the waste that surrounds it, contributes 
fine material, possibly deleterious in nature, to the river. Though impacts would only be to 
resident trout (i.e., not salmonids), they are likely severe. They can also be prevented by simple 
waste removal and the construction of standard 110-foot bridge.  

Functions 
restored 

Improved resident trout habitat, some restoration of predevelopment conditions, improved water 
quality and capacity for flood and debris flows. 

 



April 2013 

A-122 Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project 

Opportunity 
Name 

TR #14: FS Road 6099 

Activity  Fill and/or road relocation or removal 

 

Project sponsor USFS 

Target habitat Resident trout 

Current 
ownership 

USFS 

Hydrogeomorphic 
classification 

Floodplain 

Project size 3,000 feet of 
floodplain edge 

Strategy Fill and/or road 
relocation or removal 

Existing 
conditions 

FS Road 6099 skirts the right bank floodplain of the Tye River upstream of the highest crossing 
of the river by US 2. FS Road 6099 currently occupies the edge of the Tye River floodplain 
immediately north of its junction with US 2 to the west portal of the BNSF Cascade Tunnel. It is 
located on fill for much of this length (see red line on picture for extent of fill). Though the area is 
extremely mountainous, the slopes in the immediate vicinity of the road are not particularly 
steep and it is possible to relocate the roadway such that it does not occupy the floodplain.  

Project 
description 

The project would relocate FS Road 6099 further west outside of the Tye River floodplain and 
remove the fill currently in the floodplain.  

Future threats None. 

Project 
rationale 

Nearly the entire length of the road is on fill. Removing the fill and relocating the road outside of 
the floodplain would expand rearing habitat for resident trout.    

Functions 
restored 

Partially restored predevelopment geomorphic conditions, and expanded rearing habitat for 
resident trout.  

 



April 2013 

Restoration Opportunity Report—South Fork Skykomish River Basin Restoration Feasibility Project A-123 

Opportunity 
Name 

TR #15: Tunnel Tributary 

Activity  Pipe, barrier and road removal 

  

Project sponsor BNSF or USFS 

Target habitat Adult and juvenile 
salmonid rearing and 
refugia 

Current 
ownership 

BNSF and USFS 

Hydrogeomorphic 
classification 

Tributary 

Project size 1,000 feet of tributary 

Strategy Pipe, barrier, and road 
removal 

Existing 
conditions 

A small tributary to the Tye River at the west entrance to the BNSF Cascade Tunnel has been 
placed in a half-pipe for more than 500 feet above the tunnel entrance (see photo at left above). 
The tributary then flows through a culvert underneath the FS Road 6099, which dead-ends less 
than a mile north. The channel proceeds downslope to a gate attached to the side of the 
Cascade Tunnel entrance. The gate (shown at right above) appears to be largely fish 
impassable. The surrounding landscape is largely undeveloped and pristine. 

Project 
description 

The project would reroute the stream away from the tunnel entrance through the pristine forest 
owned by the USFS to the Tye River upstream of the tunnel, circumventing the existing pipe 
and gate. The project would also consider the further removal of FS Road 6099.  

Future threats The gate at the tunnel prevents resident fish from using one of the largest unnamed tributaries 
to the upper Tye River, which is surrounded by intact forest. Above the gate and the Old 
Cascade Highway the stream is literally disconnected from the landscape, impairing any natural 
ecological function of the stream. This not only prevents a range of aquatic wildlife from using 
what would otherwise be a pristine mountain stream, it also disrupts the hydrologic interaction 
with the hillside. This disconnection likely affects all upland wildlife on this slope.  

Project 
rationale 

The unnamed tributary is severely and unnecessarily altered. And while the benefit would only 
be to non-listed species, the impacts are locally extreme. Further existing infrastructure is 
unlikely to survive large flood events, and will likely necessitate emergency actions. These 
actions would disrupt all wildlife nearby and potentially discharge large quantities of fine 
sediment to the stream.  

Functions 
restored 

Restored fish access to one of the largest unnamed tributaries on the upper Tye River, and 
restoration of predevelopment geomorphic functions. 

 






