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1. Introduction 

Why are geology and soils considered in an EIS? 

Geology and soils are considered in an environmental impact statement (EIS) for the 
following reasons: 

 Geology and soils influence the type and size of foundation required for structures that 
are built on a site. The foundation characteristics can affect the project cost, footprint size, 
construction noise, amount of ground disturbance and dust created by construction 
equipment, stormwater runoff, and volume of excavated soils. 

 The composition and density of soils to be excavated and 
their location relative to the water table determine their 
suitability for reuse as fill in constructing the project or 
for reuse in other offsite projects. This can affect the 
volume of truck traffic required to haul additional soil to 
and remove excess soil from the site and can influence 
the amount of noise, dust, and costs associated with that 
traffic. In addition, when soil is reused in construction, 
less space is needed at the project site to store excavated 
soil or excess fill. 

 Geologic hazards put at risk both the safety of 
construction workers while the project is being built and 
the safety of onsite personnel when the facility is 
operating. They can also pose risks to owners of adjacent 
properties and to the general public. For example, ground 
shaking during an earthquake can cause soil liquefaction 
that leads to lateral and vertical soil movements, which 
can damage the structural integrity of facilities built at 
the project site. Measures to guard against geologic hazards  
must be built early into the project design to avoid costly delays.  

What are the key points of this technical memorandum? 

The Washington State Department of Transportation (WSDOT) proposes building a casting 
basin facility at one of two alternative sites in the Grays Harbor area to manufacture large 
concrete floating bridge pontoons. These pontoons would be built to replace the floating 
portion of the Evergreen Point Bridge in the event of a catastrophic failure, or to support the 
planned replacement of the bridge. The Concrete Technology Corporation (CTC) casting 
basin in Tacoma would be used primarily to build smaller pontoons while the Grays Harbor 
casting basin is being built. The completed pontoons would be moored at approved locations 
in Grays Harbor and in Puget Sound until needed.  

What is the water table? 

The water table is the level at which the 
ground water pressure is equal to 
atmospheric pressure. As water 
infiltrates through pore spaces in soil, it 
first passes through unsaturated soil. At 
increasing depths, water fills in the pore 
spaces until the zone of saturation is 
reached. The relatively horizontal plane 
atop this zone constitutes the water 
table.  

What is liquefaction? 

Liquefaction is a phenomenon in which 
the strength and stiffness of a soil is 
reduced by earthquake shaking or other 
rapid loading. Liquefaction occurs in 
saturated soils, that is, soils in which the 
space between individual particles is 
completely filled with water.  
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The project would have the following effects on geology and soils at the Grays Harbor build 
alternative sites: 

 The presence of liquefiable soils at each alternative site and the potential for seismic 
activity in the area might necessitate mitigation measures. Measures to avoid or minimize 
soil liquefaction and resulting lateral and vertical soil movements caused by an 
earthquake could add substantially to the cost and complexity of the project. 

 If soil improvement measures are used to protect the alternative site against soil 
liquefaction that could occur during an earthquake, the measures could cause long-term 
effects on the soil structure and permeability at the site. 

 The dewatering system used during construction of the casting basin at each alternative 
might cause soils to settle beneath the build alternative site and surrounding areas. This 
would require that fill be placed during construction to correct for soil settlement.  

 The launch channel at the Anderson & Middleton Alternative would be substantially 
shorter than at the Aberdeen Log Yard Alternative, thus requiring less dredging and 
export of material. 

 The Aberdeen Log Yard Alternative would require exported and imported soil materials 
of 887,000 cubic yards and 550,000 cubic yards, respectively. The Anderson & 
Middleton Alternative would require exported and imported soil materials of 740,000 
cubic yards and 450,000 cubic yards, respectively. Dredged materials at Aberdeen Log 
Yard and Anderson & Middleton are estimated at 111,200 cubic yards and 23,000 cubic 
yards, respectively.  

What are the project alternatives? 

The Pontoon Construction Project Draft Environmental Impact Statement (Draft EIS) 
evaluates two build alternatives that would involve constructing a new casting basin in Grays 
Harbor and one No Build Alternative. Two waterfront sites in the Grays Harbor area are 
being evaluated for the new casting basin facility: 

 Anderson & Middleton property in Hoquiam 
 Aberdeen Log Yard property in Aberdeen 

The new Grays Harbor casting basin facility could produce 
all 33 pontoons needed for this project: 21 longitudinal 
pontoons (360 feet long by 75 feet wide), 10 supplemental 
stability pontoons (98 feet long by 60 feet wide), and 2 cross 
pontoons (240 feet long by 75 feet wide). To expedite 
pontoon construction, however, each build alternative could 
include using the CTC casting basin facility in Tacoma to 

What is a casting basin facility? 

Pontoons for this project would be built 
at a casting basin facility. The facility 
would consist of a casting basin (a large 
chamber in which pontoons are 
constructed, see the next text box for a 
more thorough description) and several 
supporting facilities, such as a batch 
plant to produce concrete, access 
roads, storage and laydown areas, 
office space for workers, and water 
treatment facilities.  
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build pontoons while the new casting basin facility at Grays Harbor is being constructed. If 
used, the CTC facility, which has a limited operations area, could build up to three 
longitudinal pontoons and up to ten supplemental stability pontoons. 

WSDOT would float most of the completed pontoons built at the new casting basin facility 
out of the casting basin and tow them to a moorage location in the Grays Harbor area. The 
last pontoons built would be stored in the casting basin until needed. Any pontoons 
constructed at the CTC facility would be moored at existing marine berths in Puget Sound.  

After the project is completed, the new casting basin would be available to produce additional 
pontoons needed for the planned Evergreen Point Bridge replacement, a component of the 
Interstate 5 (I-5) to Medina: Bridge Replacement and High-Occupancy Vehicle (HOV) 
Project. Pontoons for other WSDOT bridge replacement projects in the future could also be 
produced at this facility. 

Each alternative is described below. For more details, see the Description of Alternatives and 
Construction Techniques Discipline Report (WSDOT 2009a), included as Appendix B to the 
Draft EIS. 

Site Descriptions 
Anderson & Middleton Alternative  

The 105-acre Anderson & Middleton Alternative site is on the north shore of Grays Harbor in 
Hoquiam, Washington (Exhibit 1). This generally flat property is privately owned and is 
zoned for industrial use. The site is surrounded by industrial maintenance shop buildings to 
the west, railroad tracks to the north, and vacant industrial property to the east; a rock berm 
borders the shoreline. The Anderson & Middleton site has no structures on it except for an 
existing small office building on the northern edge of the property. The site also has some 
gravel roads and an asphalt pad remaining from its former use as a log sorting yard. WSDOT 
would purchase 95 acres of this site for the project, and the casting basin and support 
facilities would occupy the eastern half of the site, amounting to approximately 55 acres. 

Historically this site has been used for lumber industry activities. In the early twentieth 
century there was a sawmill and other related facilities, such as machine shops and burners, 
west of what was then an extension of 8th Street. Over the next several decades, fill from 
harbor dredging and refuse accumulation increased the land area of the site. By the late 
1960s, the former mill structures were all gone. Since then, the site has been used for timber 
storage. 

Aberdeen Log Yard Alternative  

The 51-acre Aberdeen Log Yard Alternative site lies on the north shore of Grays Harbor in 
Aberdeen, Washington, near the mouth of the Chehalis River (Exhibit 1). This generally flat 
site is zoned industrial and is currently owned and used for log storage by Weyerhaeuser 
Corporation. There are no structures on the site now but there is a system of unpaved access 
roads connecting to East Terminal Road to the west and State Street to the northeast. 



Source:  WSDOT (2005, 2006) Aerial Photo, USDA-
FSA (2006) Aerial Photo, Grays Harbor County
(2006) GIS Data (Roads), Horizontal datum for all
layers is State Plane Washington South NAD 83;
vertical datum for layers is NAVD88.
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Immediately west of the site is paved Port of Grays Harbor industrially zoned property, the 
City of Aberdeen wastewater treatment plant borders the eastern boundary, and the Puget 
Sound & Pacific Railroad mainline and siding run along the northern boundary of the site. 
WSDOT would purchase all 51 acres, and the casting basin and support facilities would 
occupy the entire site. 

Two sawmills operated on the site in the last century, but since 1971, the site has been used 
mostly for log storage. All former sawmill-related structures have been demolished. Between 
1971 and 1981, the shoreline was extended to the south through backfilling with sediments 
dredged from the Chehalis River, accumulated wood waste, and other fill material. 

No Build Alternative 

For the Pontoon Construction Project, the No Build Alternative is continued existing 
conditions and uses at all proposed alternative sites. Specifically, this means that WSDOT 
would not construct or store any pontoons—either at a new Grays Harbor facility or at the 
existing Tacoma CTC facility—needed to respond to a catastrophic failure of the Evergreen 
Point Bridge. As a result, any environmental effects resulting from the proposed project 
activities would not occur. 

For this Draft EIS, WSDOT assumes that, if unused by this project, the alternative site 
properties would continue to be used as they are today: the Aberdeen Log Yard would remain 
an active log yard, the Anderson & Middleton site would remain largely inactive, and the 
CTC site would be used as a casting basin for other projects and clients. While either Grays 
Harbor site could be developed for new uses should this project not occur, the use of these 
properties has remained unchanged since the 1990s. Potential future uses for these two 
properties, other than our proposed project, are speculative and therefore not considered 
under the No Build Alternative. 

Key Components of Both Build Alternatives  
Both build alternatives would carry out the proposed action 
by constructing a casting basin in the Grays Harbor area. Use 
of the existing CTC facility in Tacoma to produce pontoons 
while the new casting basin is constructed could also occur. 

Potential Use of the Existing CTC Casting Basin 
Facility  

The existing CTC facility is adjacent to the Blair Waterway 
on the eastern edge of Commencement Bay in Tacoma 
(Exhibit 1). This casting basin is too small to accommodate 
the timely construction of the pontoons required for the 
Pontoon Construction Project, but WSDOT could use this 
facility to supplement pontoon construction at the larger 
casting basin proposed in the Grays Harbor area. The pontoons manufactured at the CTC 
facility would most likely be the smaller supplemental stability pontoons. 

What is a casting basin? 

A casting basin is a construction facility 
built next to a navigable waterway that 
consists of a concrete slab built deep 
below ground level and surrounded by 
high concrete walls. The interior area of 
the casting basin provides a flat dry 
space where several pontoons can be 
constructed side by side at the same 
time. After the pontoons are completed, 
the basin is flooded. The basin walls 
contain the flood water, allowing the 
pontoons to float. When the pontoons 
are floating, a gate is opened and the 
pontoons are towed from the casting 
basin into navigable waters.  
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WSDOT would moor the pontoons built at the CTC facility at existing marine berths in Puget 
Sound, subject to availability. 

Proposed Grays Harbor Casting Basin 

The design of the proposed Grays Harbor casting basin would be basically the same at both 
build alternative sites, with variations depending on site-specific features. (See the 
Description of Alternatives and Construction Techniques Discipline Report [WSDOT 2009a] 
for information on the casting basin conceptual design.) The casting basin would be 
positioned a few hundred feet from the shoreline and partitioned into two separate work 
areas—called chambers—connected to the water by a single launch channel. The launch 
channel would consist of an onshore portion excavated between the casting basin and 
shoreline, a breach in the shoreline berm, and a dredged channel extending offshore to the 
federal navigation channel in Grays Harbor.  

Up to four concrete pontoons could be cast and cured in each of the two chambers of the 
partitioned casting basin, allowing pontoon construction to be phased for efficiency. That is, 
while the second chamber is under construction, pontoon construction could be initiated in 
the first partitioned chamber as soon it was completed. Two reinforced floating concrete gates 
leading to each chamber would allow each to be independently flooded and drained, as well 
as control access to the launch channel. 

Constructing a casting basin facility at either Grays Harbor build alternative site would 
require heavy construction activities to transform the vacant land into an industrial facility. 
Such activities include, but would not be limited to, the following:  

 Grading (leveling) the site and excavating the casting basin  
 Pile-driving to install support piles for the casting basin floor 
 Paving onsite access roads  
 Making multiple truck trips for hauling materials to and from the site  
 Dewatering the soils during casting basin construction 

All stormwater, process water, and groundwater collected onsite would be handled and 
treated in accordance with state water quality requirements and discharged to Grays Harbor. 
Project engineers are designing a water supply, distribution, and treatment system for each 
site to meet state standards.  

Dewatering 

WSDOT would install two different dewatering systems to remove groundwater from the 
casting basin work area at either build alternative site. Before and during casting basin 
construction, a temporary construction dewatering system would operate at the site. During 
pontoon-building operations and after the Pontoon Construction Project is completed (but 
while the site is still maintained by WSDOT), a permanent operation dewatering system 
would operate. 



Pontoon Construction Project │ Draft Environmental Impact Statement 
 
 

Geology and Soils Technical Memorandum 7 
May 2010 

Operational Support Facilities  

To support the use of the casting basin, each build alternative would include onsite 
operational support facilities such as an access road, a concrete batch plant, large laydown 
areas, water handling and treatment areas, office space, a rail spur, and a designated parking 
area for workers. 

Pontoon Towing and Moorage  

If WSDOT uses the existing CTC facility in Tacoma, it would moor the pontoons built there 
at existing marine berths in Puget Sound. Using these berths would be subject to availability, 
but there are several locations in the Puget Sound region that could accommodate this 
project’s needs. The first two cycles of eight pontoons manufactured at the new Grays Harbor 
casting basin facility would be towed from the casting basin and moored in the Grays Harbor 
area outside of navigation channels. The last construction cycle of pontoons could be stored 
in the dry casting basin behind the closed gate.  

For the pontoons to be moored in the Grays Harbor area, there are several existing berths that 
WSDOT could lease for pontoon moorage, if available when needed. In addition, WSDOT 
has identified another potential moorage location—open water moorage in Grays Harbor. 
Please see the Description of Alternatives and Construction Techniques Discipline Report 
(WSDOT 2009a) for more information on these potential moorage locations. 

The constructed pontoons would be stored together until they are needed to replace the 
Evergreen Point Bridge in the event of a catastrophic failure, and they would be identified 
with navigation lighting in compliance with U.S. Coast Guard requirements.  

Construction Schedule  
If WSDOT uses the existing CTC facility, pontoon construction would take 2 years there to 
complete. WSDOT would start site development for the new Grays Harbor casting basin 
facility about the same time pontoon construction begins at the CTC facility. For the Grays 
Harbor facility, casting basin construction would take 2 years, as would pontoon construction. 
In total, overall pontoon project construction would span 4 years.  

WSDOT anticipates that it would take approximately 6 to 9 months to complete a pontoon 
construction cycle at either the existing Tacoma facility or at the new Grays Harbor facility. 
The new Grays Harbor facility could produce eight pontoons during one cycle; as a result, 
two and a half pontoon construction cycles would be required to produce 20 pontoons. At the 
existing CTC facility, five supplemental stability pontoons could be constructed during each 
pontoon construction cycle, and one longitudinal pontoon could be constructed during a 
cycle. As a result, three construction cycles would be needed to produce ten supplemental 
stability pontoons and one longitudinal pontoon.  




