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M E M O R A N D U M  
To: Scott Steltzner, Squaxin Island Tribe Date: September 26, 2013 

From: Tracy Drury and Jennifer Goldsmith,  
Anchor QEA 

Project: 120122-01.02 

Re: Lower Goldsborough Creek Confluence Proposed Restoration Concepts  

 

INTRODUCTION 

The Squaxin Island Tribe (Tribe) proposes to construct a habitat restoration project at and 
below the mouth of Goldsborough Creek in Shelton Harbor, Mason County, Washington.  
Goldsborough Creek is located in the Kennedy-Goldsborough Water Resources Inventory 
Area (WRIA 14), which drains to Shelton Harbor and Oakland Bay.  In the lower reach 
(below the 1st Street Bridge), the stream flows through an incised, artificially confined 
channel with multiple infrastructure features through the Simpson Timber Company 
(Simpson) mill property in Shelton, Washington.    
 

Background Information 
Over the course of the early to mid-20th century, industrial companies gradually filled and 
built upon the natural tidal flats and estuary area at the mouth of Goldsborough Creek, 
channelizing the creek into a straight pathway flanked by steel sheetpile walls and steep 
armored banks that extended the mouth of the creek farther east towards the Hammersley 
Inlet and out of the sheltered tide flats.  In addition, hundreds of wood piles were installed 
throughout the harbor to be used for log storage.  In the 1950s, the outlet of the stream 
protruded approximately 1,500 feet east from the edge of the developed industrial area, 
confined between a railroad ferry dock on the north (left) bank and a railroad spur on the 
south (right) bank.  Sediment was regularly dredged from the harbor adjacent to the north 
railroad ferry dock to be used as fill.  In approximately 1991, the ferry dock was removed by 
the U.S. Army Corps of Engineers (USACE).  The south bank railroad spur remains in place.   
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After the north railroad ferry dock was removed, the creek quickly migrated (likely as an 
avulsion) to the north into the dredged area that had been behind the dock embankment, 
creating an abrupt grade drop from the channel into the dredged area.  This resulted in a 
quickly propagating headcut up the creek channel as the creek adjusted to its new base 
elevation, which resulted in channel incision in Lower Goldsborough Creek.  The exposure 
of two buried pipelines and the undercutting of infrastructure is evidence of the downcutting 
of the channel bed over time.   
 

Habitat Goals 

Goldsborough Creek is a productive salmonid stream supporting coho, fall chum, and winter 
steelhead spawning, with fall Chinook listed as having a presence in the stream (WDFW 
2013).  The habitat goals for this confluence restoration project include: 

• Provide habitat and hydraulic complexity  
• Provide cover and refugia for juvenile salmonids   
• Promote depositional areas adjacent to the mouth 
• Promote aggradation in Lower Goldsborough Creek 
• Develop distinct, complex flow paths for Goldsborough Creek as it enters the harbor 
• Help restore estuary function of Shelton Harbor  

 

PROPOSED ALTERNATIVE CONCEPTS 
A site reconnaissance was conducted on August 22, 2013, of the lower extent of 
Goldsborough Creek, delta, and estuary area in support of developing habitat restoration 
concepts.  During the site visit, the weather was sunny and dry.  A -0.2-foot low tide 
occurred at 2:24 pm.  During the reconnaissance, most of the delta at the mouth was above 
this exiting tide level.  Current conditions of the restoration area were documented with 
digital photographs.    
 
Upon entry to Shelton Harbor, the low-flow channel veers to the north away from the 
railway loading area along the south (riprap embankment).  Sediment deposition is occurring 
in the form of large bars throughout the delta.  A north-south channel is located along the 
base of the rock retaining wall that defines the eastern extent of the timber operations north 
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of the mouth of Goldsborough Creek.  During low tides, this channel conveys outfall 
drainage (via culverts) from the timber mill, and is inundated during high tides.     
 

Alternatives Development 
The project proposes to place engineered log jams (ELJs) to improve habitat conditions at and 
near the mouth of Goldsborough Creek (Figure 1).  The ELJs would add hydraulic and 
habitat complexity, which is currently lacking at and below the confluence of Lower 
Goldsborough Creek.  ELJ placement would also slow water velocities and create localized 
backwater conditions.  These conditions would promote localized deposition, resulting in 
bed aggradation at and in the vicinity of the structures.  Upstream of the ELJs, in the lower 
reach of Goldsborough Creek, aggradation would also occur in the channel as deposition at 
the mouth progresses. 
 

ELJ Design 
The proposed ELJs will consist of four logs with rootwads have a maximum length 40 feet, 
and four log poles (maximum length of 15 feet) (Figure 2).  The structure design and shape 
are intended to capture and retain sediment and wood.  Over the long term, the retained 
wood and sediment will help aggrade the mouth and lower section of Goldsborough Creek.  
The long-term intent is to help aggrade this area 2 to 3 feet to better emulate conditions prior 
to the removal of the north railroad ferry dock.  
 

Alternative 1 

Alternative 1 consists of four ELJs located immediately below the mouth of Goldsborough 
Creek in Shelton Harbor (Figure 1 – Alternative 1).  Alternative 1 represents a low level of 
effort with a project footprint of 13,850 square feet.  The structures would be placed 
immediately downstream of the confluence such that stream flows entering the harbor 
would flow around and between the structures encouraging multiple flow paths.  This 
alternative could be considered the minimum action that would likely promote project 
objectives. 
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Alternative 2 
Alternative 2 represents a larger level of effort and will consist of nine ELJs located below the 
mouth of Goldsborough Creek in Shelton Harbor (Figure 1 – Alternative 2).  This alternative 
will promote aggradation and structure placement throughout 48,720 square feet of the 
estuary.  The intent of the layout is to create a larger habitat area and a larger, more 
widespread depositional zone.   
 

Alternative 3 
Alternative 3 will consist of 14 ELJs and promote aggradation throughout a much greater 
area, approximately 85,350 square feet (Figure 1 – Alternative 3).  This represents the largest 
implementation footprint and likely represents the greatest area that could likely be 
influenced by structure placement alone, at least in the near term.  Implementing this 
alternative should be done in conjunction with longer term restoration plans for the harbor.    
 

Preferred Alternative 

[per Stakeholder input] 
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FIGURES 



SOURCE: Aerial is Google Earth, August 25, 2011.

HORIZONTAL DATUM: Washington State Plane South, NAD83, U.S. Feet.
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Figure 1

ELJ Concept Plan View

Conceptual Habitat Restoration Design

Squaxin Tribe
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Figure 2

ELJ Concept Details

Conceptual Habitat Restoration Design

Squaxin Tribe
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