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Project Overview and Purpose

PROJECT OVERVIEW
The Habitat Intertidal Zone (HIZ) is the final and 
the most visible element in a series of Elliott 
Bay seawall environmental improvements along 
the downtown Seattle waterfront. The project, 
located between Washington Street and Yesler 
Way in Elliott Bay, fulfilled a unique opportunity 
to improve the quality and quantity of nearshore 
marine habitats and improve public amenities. 

The HIZ, with its shallow habitat and food sources, 
will attract juvenile salmonids migrating from 
the Duwamish river. It was designed to work in 
conjunction with the innovative features included 
in the seawall project to provide a habitat bench 
corridor, texture and shelves on the seawall face 
and light penetrating surfaces in the sidewalk 
above the habitat bench to increase daylight 
illumination under and between piers.. A ledge on 
the HIZ connects to the habitat bench providing a 
fish superhighway from the HIZ north to Pier 63.  
It also enhances a nearshore marine ecosystem 
diversity in this area lost during past dredging.

BACKGROUND AND CONTEXT
The Elliott Bay Seawall was constructed in the 
early 1900s to hold backfilled soils in place that 
support the entire downtown waterfront, including 
the Alaskan Way surface street, the now removed 

Alaskan Way Viaduct structure and numerous 
utilities and buildings. Due to age, marine boring 
organisms, and tidal influences, the wall had 
reached the end of its useful life. The seawall and 
the Alaskan Way Viaduct had been damaged by 
seismic events and were in serious danger of failure. 

In addition, the Elliott Bay ecosystem has been 
significantly degraded over time from industrial 
and urban development since the mid 1800s. 
Elliott Bay is an important link for salmon migrating 
from the Duwamish River, and other rivers further 
South and North, to/from the Pacific Ocean. The 
vertical concrete face of the seawall was directly 
adjacent to deep water and all shallow water and 
intertidal habitat that historically occurred along 
the 7,100 feet of shoreline had been eliminated. 
Numerous large piers are present along the 
waterfront that shade the nearshore and reduce 
bull kelp and other macroalgal growth and overall 
foodweb productivity. 

The City of Seattle convened a group of agency, 
tribal, and University of Washington technical 
experts to evaluate and prioritize habitat 
enhancement options for the shoreline. Studies 
from the University of Washington, the University 
of Exeter (United Kingdom), and Washington 
State Ferries had shown that the incorporation 
of nearshore seawall treatments at the seafloor 
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and vertical wall face can enhance nearshore 
habitat and ecosystem processes for salmon 
and marine fish and invertebrates. Just north 
of the Seawall, the Olympic Sculpture Park had 
restored a former industrial site to a shoreline park 
with a pocket beach, habitat bench, and native 
riparian vegetation. The University of Washington 
monitored salmon and other fish use of the new 
shoreline for 5 years and showed significant 
improvements in fish feeding and use of the 
shoreline.

Through the planning process, with feedback from 
technical experts, stakeholders, and the public, the 
City of Seattle developed the Elliott Bay Seawall 
Replacement plan to specifically incorporate these 
habitat features: 1) a continuous intertidal habitat 
bench along the shoreline; 2) the Habitat Intertidal 
Zone (HIZ) with riparian backshore at the south 
end of the intertidal habitat bench corridor; 3) 
continuous light penetrating sidewalks; 4) textured 
seawall face panels with shelves; and 5) substrate 
enhancement in the subtidal zone.

The Habitat Intertidal Zone is modeled on natural 
and constructed pocket beaches that occur in Puget 
Sound adjacent to rock outcrops and in coves. The 
Habitat Intertidal Zone includes a rock foundation 
to support naturally sized sand and gravel materials 
on the surface; protective rock arms that protect 
the sand and gravel materials from waves and 
currents; a sand and gravel beach, transitioning to 
a backshore zone above the highest high tides with 
a vegetated riparian zone; and an intertidal bench 
that connects the beach to the habitat bench to the 
north.

The Habitat Intertidal Zone will provide an 
important component of habitat diversity when 
coupled with the intertidal habitat bench and 
seawall face elements. The Habitat Intertidal Zone 
provides both shallow and deeper water that 
juvenile salmon of varying sizes can use over the 
entire tidal cycle and provides a large “staging” 
and feeding area for juvenile salmon that have just 
emerged from the Duwamish River to the south. 

Contract Completion Date

COMPLETION DATE IN CONTRACT
The Habitat Intertidal Zone contract start date was 
scheduled for October 1, 2019 with a 63-calendar 

day schedule for its completion on December 3, 
2019.  No time extensions were granted.  However, 
the start date was able to be moved to the Fall 
2018.
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Construction Schedule, Management, and Control Techniques

CONSTRUCTION SCHEDULE
The construction schedule for the Habitat 
Intertidal Zone was dictated by Washington State 
Department of Transportation’s Colman Dock 
Renovation schedule which originally stated that 
the construction of the Habitat Intertidal Zone 
would commence during the fall in-water work 
window on October 1, 2019 with a completion date 
of December 3, 2019.  

However, SDOT, WSDOT and the contractor 
were able to work closely together to begin the 
construction during the Fall 2018 in-water work 
window.  This resulted in the main scope of the 
project being completed 280-calendar days early 
with the landscaping following in October 2019. 
The overall project was substantially complete on 
November 11, 2019 or 22-calendar days ahead of 
schedule.

USE OF MATERIALS
Materials used for the project included a base of 
over 2,000 tons of quarry spalls with two layers of 
geogrid material for seismic stability, 10,691 tons 
of sand and gravel, 4,479 tons of loose substrate 
and 884 tons of rounded loose substrate material 
placed on top of it followed by 471 tons of beach 
pea gravel, 425 tons of beach sand and 285 tons of 
riparian planting soil.  

In addition, harvested clam shells were acquired 
from one of the local Indian Tribes and spread to 
help increase the natural appearance of the beach.  
All of these materials were surrounded by larger 
armor rock to lock-in and prevent the materials 
from washing away with the tide cycles or storm 
surge.  To complete the construction of the Habitat 
Intertidal Zone native plant species were planted.  
This included over 335 shrubs (Oregon Grape and 
Nootka Rose), over 875 perennials (Douglas Aster, 
Gumweed and American Dunegrass), 133 Desert 
Saltgrass and 267 Sea Plantain.

Vegetation Planted for Finalize Construction
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CONSTRUCTION MANAGEMENT/
CONTROL TECHNIQUES
The construction of the Habitat Intertidal Zone 
was dependent on the tide cycles which limited 
the hours some of the work could be performed.  
To help offset this reduction in working hours the 
construction management team and contractor 
worked together to streamline the interim approval 
of underwater construction and reduce the 
number of expensive and time consuming sonic 
hydrographic surveys.  This not only reduced the 
cost and time of this activity but also allowed the 
construction management team and contractor 
to collaborate on reviewing real time placement 
information. The contractor created “bucket maps” 
(see example below) as materials were placed by 
the crane operator. By utilizing the GPS installed 
on the bucket, a real time crane cab display of the 
buckets of material placed, and daily meetings 
with the contractor, the progress of the fill material 
construction was monitored, and decisions made 
daily. This resulted in fewer interim hydrographic 
surveys eliminated the time needed for the 
contractor to create submittals and subsequent 
review time by engineers.
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Safety Performance 

LOST TIME INJURIES PER 1,000 
HOURS
The safety performance during the construction of 
the Habitat Intertidal Zone was outstanding with 
no reported injuries or near misses with over 4,260 
working hours performed during the construction 
of the project.  

SAFETY PROGRAM OVERVIEW
The Safety Program was focused around the in-
water and terrestrial work activities associated with 
the construction of the Habitat Intertidal Zone.  

This included:

• Regular safety meetings conducted by the 
Contractor and Site Safety walks with the SDOT 
Safety Representative, CM Team and Contractor 
on a recurring 3-week schedule.  

• Special focus was made on ensuring all 
personnel working in the area wore personal 
floatation devices at all times and that spotters 
were used during the placement of materials.   

• There were also special safety protocols for 
barge movement in and out of the congested 
area.   
 

• Scuba divers in the water verifying material 
placement required all workers to be on high 
alert when they were in the water; no boats or 
material placement was allowed and two people 
were in dive boat at all times for any rescue that 
would be needed.  

• Working with the tide required flexibility in work 
hours at various times of the day and night. A 
notification procedure was instituted with our 
inspectors to ensure they left safely at the end 
of each shift.

Diver Verifying Material Placement
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Environmental Considerations

Environmental considerations and best 
management practices (BMPs) implemented 
during the construction phase included:

SILT CURTAIN

A silt curtain was used to delineate the work area 
and contain any turbid water created as a result 
of material placement. The silt curtain had a ten 
foot long skirt, extending to a depth near the sea 
floor along most of its length. The silt curtain 
was secured against the seawall on the north 
and south sides of the site, and it was secured 
against the face of the barges with ropes and 
weights. The silt curtain provided full enclosure 
during fill placement—the excavator arm swing 
radius was inside the silt curtain for the duration 
of construction. Sections were added to the silt 
curtain as work progressed offshore. The curtain 
was to not be opened or removed until suspended 
sediment had settled out of the water column.

BMPs

The contractor followed good housekeeping best 
practices with respect to keeping the barge deck 
clear of debris, keeping spill kits stocked and 
ready, and securing material with side walls and 
sealed scuppers. Secondary containment and 
oil absorbent booms were kept in place around 
equipment, generators, and tanks. Additionally, 

during fill placement, material was released from 
the skip box/bucket at a low elevation, near the 
proposed surface, to minimize turbidity and avoid 
mud-waves. In compliance with project permits, the 
contractor used vegetable-based biodegradable 
hydraulic fluid in all equipment working near the 
water.

 

Silt Curtain used to delineate the work area
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WATER QUALITY MONITORING

Visual water quality monitoring was performed by 
various team members, including SDOT, the CM 
team, and the contractor. Additionally, the CM team 
was responsible for turbidity and pH sampling at 
early warning and compliance distances from the 
work. Water quality was kept within the required 
standards for the duration of the project. 

MATERIAL GRADATIONS

The project used clean, imported fill from a local 
quarry meeting the design requirement for less 
than 5% fine grained material, which is classified 
as silt or clay. Minimizing the silt and clay content, 
which gets suspended in the water column, helped 
keep turbidity levels within the required limits.

IN-WATER WORK TIMING

To minimize impacts to fish, wildlife, and habitats, 
and work was performed during the in-water work 
season: between August 1 to February 28. 

MAMMAL OBSERVATIONS

Marine mammal observations were made during 
construction. When a mammal, such as a seal, was 
observed near the work area, work was adjusted to 
take caution and avoid harm. 

BARGE MOVEMENT COORDINATION WITH 
TRIBES

Coordination was carried out with the Suquamish 
Tribe and Muckleshoot Indian Tribe on barge 
movements. Notifications and operational 
protocols were shared to avoid impacts to treaty 
fishing during in-water construction.

PERMITS

The following summarizes permits and agreements 
associated with the project.

• Section 10/404 Permit - U.S. Army Corps of 
Engineers

• Biological Opinion - National Marine Fisheries 
Service/ U.S. Fish and Wildlife Service

• National Historic Preservation Act Section 106 
Memorandum of Agreement - Washington 
State Department of Archaeological and 
Historic Preservation

• Section 401 Water Quality Certification - 
Washington State Department of Ecology

• Section 402 National Pollution Discharge 
Elimination System Construction Stormwater 
General Permit - Washington State Department 
of Ecology

• Hydraulic Project Approval - Washington State 
Department of Fish and Wildlife

• Aquatic Lands Easement - Washington State 
Department of Natural Resources

• Right of Entry - Washington State Department 
of Natural Resources

• Coastal Management Act Consistency - 
Washington State Department of Ecology

• Shoreline Substantial Development Permit - 
City of Seattle Department of Planning and 
Development

• Shoreline Conditional Use Permit - City 
of Seattle Department of Planning and 
Development/ Washington State Department of 
Ecology

• Operational Protocols to Avoid Impacts to 
Treaty Fishing During In-Water Construction - 
Suquamish Tribe and Muckleshoot Indian Tribe

Clean Imported Fill via Barge Delivery
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Community Relations

PUBLIC OUTREACH STRATEGY
With interest in the project including business 
owners and residents of Seattle’s Pioneer Square 
neighborhood, to the Waterfront business owners, 
to ferry commuters, to the Seattle Aquarium; the 
project required a robust public outreach strategy. 
The project team included four public involvement 
specialists from Seattle public information firm 
EnviroIssues that helped develop and implement 
a thorough outreach program. This included 
compiling a project listserv of almost 1,200 
email addresses that they used to send weekly 
construction progress update. 

These weekly updates included construction 
progress, expected construction hours, what 
impacts the public should expect if any, and photos 
including occasional drone photos. They also 
included information about the Habitat Intertidal 
Zone construction in a larger Waterfront Seattle 
quarterly update that reached over 10,000 emails.

MINIMIZE PUBLIC INCONVENIENCE
Avoiding impacts to ferry users at the State’s 
busiest terminal was a critical objective. This 
required close coordination with Washington 
State Ferries and King County Ferries. To facilitate 
coordination, a pre-construction meeting was held 
with King County, Washington State Ferries, and 

Colman Dock contractors to create a construction 
plan that would least disrupt operations.

Multiple communications channels were created 
including agency project managers, environmental 
leads, resident engineers, and outreach 
coordinators. King County’s foot ferry maintenance 
and storage dock was immediately south of the 
Habitat Intertidal Zone construction and the 
contractor had to maintain enough clear space for 
one boat to enter and exit the north side of Pier 
48 while a second ferry was tied up. Meanwhile, 
Colman Dock, directly north of the Habitat 
Intertidal Zone construction zone, was in the middle 
of a seven-year renovation project.  

IMPROVE RELATIONS WITH 
STAKEHOLDERS
One of the stakeholders on this project included 
the Seattle Aquarium, who sent out environmental 
educators to area beaches during extreme low tides 
to educate the public. The project team met a few 
times with Aquarium staff to discuss the project 
and to update progress. They are excited about the 
prospects of a habitat beach downtown that they 
can add to their list of sites for this work.
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Unusual Accomplishments Under Adverse Conditions

LIMITED SPACE BETWEEN EXISTING 
FACILITIES
The location of the Habitat Improvement Zone 
between Colman Dock Pier 50 and Port of Seattle 
Pier 48 presented many challenges for access given 
the close proximity to existing dock structures, 
and active ferry traffic. On the North margin, 
Washington State Ferries’ (WSF) Colman Dock 
recently expanded the walkway to the passenger 
only terminal. On the East side of the HIZ lies the 
oldest section of remaining waterfront seawall 
constructed in 1903, fronted with rip rap, and on 
the south side Pier 48 and the temporary berths of 
the passenger only ferry.  In addition, the recently 
restored historic Washington Street Pergola on a 
rebuilt pile foundation lies at the south margin of 
the project. 

The geotechnical design by Shannon & Wilson had 
to overcome the challenges of soft, loose marine 
sediments and not disturbing the sediment cap 
over contaminated soils under Colman Dock. No 
mechanical ground improvement methods such 
as pilings could be used due to the proximity of 
the contaminated soils. The solution for seismic 
stability adjacent to the critical transportation 
structures was an innovative use of high strength 
geogrid materials in the marine environment. 
Bidirectional layers of geogrid and geotextiles 

allowed for the controlled settlement of the soft 
marine soils during the addition of fill rock and 
provided seismic stability in all directions.

On the east margin of the HIZ, the historic gravity 
seawall was buried and stabilized by the new 
rock mass. Behind the historic seawall, earlier jet 
grout soil improvement under the Seawall project 
provides stability for Alaskan Way and the gravity 
wall, thus saving the cost and effort of replacing 
this aging structure.

Limited Space between the Work Zone and Existing Facilities
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On the south margin of the HIZ, the rock sill 
arm was designed to accommodate the Pergola 
platform structure and maximize the area of 
habitat.

A BALANCING ACT
Above this foundation, Moffat Nichol the coastal 
engineers, Hart Crowser the habitat engineers, and 
Margaret Harrison the landscape architect had 
to balance the requirements of each discipline. 
Creating a beach where previously there had 
been a vertical wall required balancing the size 
of materials that would stand up to wave and 
wind action while also providing habitat benefit. 
The solution was to create rock arms or sills that 
protected the inner habitat area from the three 
sides exposed to the water by dissipating wave 
and tidal energies. These sills allowed the habitat 
designers to create a low gradient beach within the 
intertidal zone. Indigenous riparian vegetation was 
planted at appropriate elevations while maintaining 
sight lines, public access, and public safety.

Materials were selected to optimize the slopes 
of the beach at each habitat elevation which 
encounter different wave energy. The result is a 
beach that recreates a natural system of upland 
landscaped areas, intertidal habitat plantings, and 
larger wave zone cobbles. 

The North rock sill also provides a habitat bench 
area providing a transition from open water to the 
recently constructed habitat bench along the face 
of the new Elliott Bay Seawall. This bench, or “fish 
highway” creates a safe transition for migrating 
fish following the shoreline. Migratory fish and 
salmon are particularly vulnerable to predation 
in deeper water, and do not like dark water areas. 
The HIZ habitat bench provides a well lit, shallow 
water transition from deep water to the new Elliott 
Bay Seawall habitat bench. Adjacent landscaping 
is designed to compliment this transition area with 
cover, shade, and food supply as insects fall into the 
water underneath.

Historic Pergola Platform Structure

Confined Work Area
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Additional Considerations

Innovatiove Technology and Management 
applications implemented on the project included:

DRONE FOR AERIAL PHOTOGRAPHY AND 
MAPPING

A drone was used to capture high resolution 
photographs for progress documentation, geogrid 
and levelling gravel placement verification, and 
survey checks. Photographs were shared with 
stakeholders and the public. Aerial photographs 
captured with polarized lenses helped the design 
team see placement extents in shallow water that 
were difficult to see from land. Lastly, orthomosaic 
and photogrammetry software enabled the team to 
stitch multiple images together and create to-scale 
maps. 

EQUPMENT-INTEGRATED GPS AND 3D MODELS

As described in Section 3, an equipment-integrated 
GPS system allowed the construction management 
team and contractor to collaborate on reviewing 
real time placement information. Before starting 
the work, surveyors installed Real Time Kinematic 
(RTK) GPS systems on the excavator and crane. The 
system was calibrated to record the coordinates 
and elevation of the bottom of the clamshell 
bucket/skip box as it moves. A computer monitor in 
the equipment cab enabled the operator to see this 
information, and well as the variance compared to 

the design coordinates and elevations. The design 
coordinates and elevations were provided to the 
contractor as a 3D surface models, enabling quality 
checks on each layer of material at any location at 
the site.  

TABLET DAILY REPORTING

A cloud-based application was implemented that 
allowed the inspection team to submit electronic 
daily report forms.  This reporting allowed the CM 
team to read and view the report photos in real 
time from remote locations.  Having this ability 
provided the inspectors with a tool to easily share 
information with the rest of the team to help 
resolve potential problems quickly and remotely.

Drone Operator capturing data and photographs
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Drone 3D Model and Volume Check

Drone Elevation Heat Map


