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Chambers Creek Regional Wastewater
Treatment Plant Expansion

Overview

The expansion of the Chambers Creek Regional Wastewater
Treatment Plant (CCRWWTP) was a $342 million project that
increased capacity from 28.7 million gallons daily (MGD)
to 45 MGD. The project was completed $11 million under
budget. Project planning began in 2006, earth moving in 2014
and substantial completion reached in May 2017. This is the
largest construction project undertaken by Pierce County.
Expansion of the CCRWWTP supports the future growth and
economic development of Pierce County, Washington. The
CCRWWTP serves 65,000 households and businesses in
a 117-square-mile area. The county is among the fastest
growing in the United States. Due to population and service
area growth, the population served by the wastewater
treatment plant is projected to double (from 156,000 in
2006 to 361,000) by 2040.

The plant is situated at the mouth of Chambers Creek on a
former gravel mine along the shores of the Puget Sound.
The CCRWWTP is next to the grounds of a 930-acre park
that includes the Chambers Bay Golf Course. The golf course
hosted the 2015 U.S. Open with 235,000 people on the
grounds–during the expansion of the CCRWWTP.
Pierce County began planning the this project as CCRWWTP
reached maximum capacity limits, treating 20 MGD with a
rated capacity of 28.7 MGD. The updated plant now has the
capacity to treat 45 MGD. The facilities are designed to meet
county population and economic growth through 2040.

Use of Good Construction
Management Techniques

Three project delivery methods were explored: traditional
design-bid-build (DBB), design-build and general contractor/
construction manager (GC/CM). The traditional DBB method
is the most widely used in Washington State. Alternative
project delivery methods can be used on a case-by-case
basis upon review and approval by the state’s Capital Project
Advisory Review Board (CPARB) to ensure public benefit and
best use of public funds.
An alternate form of project delivery was saught due to the
complexity of expanding an existing wastewater treatment
facility with average and peak flows of 18 MGD and 36 MGD,
respectively. The GC/CM model was selected because it
allowed the flexibility of bringing the contractor onboard
during the design phase of the project. The contractor
worked hand-in-hand with the design team and Pierce
County (owner) to estimate the cost, create a comprehensive
schedule, provide constructability reviews, and identify and
minimize construction conflicts. The GCCM model allowed
more efficient management of the project.

GC/CM was chosen as the best strategy
for successful project management and
to meet the following goals:

unsafe condition, and take corrective action so that work may
safely proceed. All trade workers and subcontractors were
required to be active participants and encouraged to report
any unsafe condition on site.

• Control cost
• Manage risk including keeping wastewater treatment
plant operational at all times
• Reduce number of construction contracts
to control coordination
• Minimize engineering and administrative costs
• Implement cost savings technologies
• Minimize the number of change orders,
claims and litigation.

Schedule

The overall project was broken into four phases on an
accelerated construction schedule. The first phase of the
project constructed support buildings and rehabilitated
crucial, existing structures while the main treatment process
facilities were still being designed. The second phase of the
project included the removal and replacement of several
hundred thousand cubic yards of material and installation
of deep shoring facilities up to 40’ in depth in some areas in
preparation for the construction of the main process facilities.
Starting within months of each other, phases three and four
encompassed the majority of construction which included
multiple new process facilities and rehabilitation of
existing buildings.
The plant is now capable of providing treatment for average
flows of 34 MGD and peak flows of 45 MGD including
enhanced wastewater treatment through nitrification/
denitrification and Anammox side stream treatment.
Additionally, facility upgrades increased biogas capacity,
which is used for heat generation throughout the plant site,
and the addition of a reclaimed water system for onsite use
and future distribution.
The contractor worked collaboratively with the owner and
designer in finding solutions to unforeseen construction
issues to minimize impacts to the budget and schedule. This
collaboration resulted in the project being completed within
the allocated budget and acceptable timeframe.

Safety Performance

After five years and more than 1.4 million hours worked, the
project resulted in only 13 reportable injuries with four trade
workers placed on restricted duty. For this project, Mortenson
used their Zero Injury Safety Program to eliminate all types
of injuries in the workplace. Mortenson’s project team is
responsible for completing all jobs safely. The contractor conducted daily safety inspections of the job site for compliance
of all safety practices and procedures. All subcontractors
were required to provide a safety officer and conduct daily
safety audits of their worksites and in some cases assist
the prime contractor with audits of other subcontractor’s
worksites. Every employee was obligated to conduct their
work in a safe manner, stop work immediately to correct any

After five years and more than 1.4 million
hours worked, the project resulted in only
13 reportable injuries with four trade
workers placed on restricted duty
What was updated or added to the facility?

The CCRWWTP is a series of complex processes. All
components of the plant were enhanced or upgraded,
some of which date to the early 1980s.
Project improvements include:
• added capacity to the liquids stream
• solids stabilization and thickening
• new aeration facility capable of nitrification and
denitrification
• new treatment technology for enhanced nitrogen
removal
• increased odor control
• new utilidor
• upgraded electrical system
• upgraded Supervisory Control and Data
Acquisition (SCADA) system
• expanded disinfection capacity and new
processing equipment
• new laboratory space
• new operations, maintenance and warehouse
facilities
• new fueling facility
• new chemical facility
• reclaimed water facility
The project increased secondary processing
capabilities to substantially reduce nitrogen from the
effluent discharged into the Puget Sound.

Community Relations

CCRWWTP is located on the site of the Chambers Creek
Regional Park. The 930-acre park exists due to land
reclamation efforts by Pierce County Planning and Public
Works-Sewer Division of a former gravel mine site. A
communications plan was created to keep rate payers, park
users and nearby residents informed of the long-term
expansion project.
The communications plan included:
• Tours of the construction site
• Presentations for Pierce County Council
• Monthly project update emails
• Social media posts
• Good neighbor plan (meetings with local residents)
• Ground breaking event
• Media relations
• Billing inserts sent to sewer utility customers
• Grand opening, ribbon-cutting event
The expansion of CCRWWTP required minimizing public
inconvenience by remaining operational during the entire
project. Information about this large construction project was
relayed to the public throughout the project.

Email invite for ribbon-cutting event.

Topics at the public open house included construction
and traffic impacts, features of the upgraded treatment
plant, sustainable elements of the design, funding and an
explanation of how wastewater treatment works. Speakers
included the engineering supervisor; wastewater utility
manager; representatives from the GC/CM and design team;
and a member of the Pierce County Council.
Tours of the CCRWWTP were conducted throughout the
project. In all, 49 official tours brought nearly 400 people
through the project site. Tour participants included: elected
officials, peers from surrounding wastewater treatment
plants, professional organizations, students from local
colleges and local emergency first responders (police, fire
and medical).
The grand opening event included a ceremonial first flush
by elected officials including: State Representative, County
Executive and County Councilmembers. Brief speeches by
organizational leadership, and elected officials provided
background details of the project, value to Pierce County
and advanced new features of the treatment plant such as
Annamox technology. Pierce County TV produced a fourminute segment about the grand opening of the largest
construction project in county history.
Ceremonial first flush at grand opening event.

Demonstrated Awareness for the Need to Protect the Environment
Pierce County strives to be a good environmental steward.
The CCRWWTP contributes to the health of the Puget Sound,
and this expansion lays the foundation for future improvements to provide even higher quality wastewater treatment
than currently exists. The current treatment process meets
standards required by the State Department of Ecology (DOE)
National Pollution Discharge Elimination System permit.

Numerous considerations were taken in designing, building
and operating the CCRWWTP to protect the Puget Sound
environment. The majority of wastewater treatment
processes require electrical power to function. The design
of the expanded CCRWWTP is built around redundancies for
power. There are two high-voltage electrical feeds coming
into the wastewater plant. The plant can switch between
either of those feeds to run all critical processes using

construction. Only one of these shut downs caused an issue
large enough that required reporting due to permit issue.
This is the first wastewater treatment plant in the United
States to design systems using Annamox technology—and
it is among the first to bring these systems online. This new
technology improves ammonia removal by 25%.
Biogas from the digesters is used to provide heat for
working spaces and processes within the plant. This reduces
dependency on natural gas and flaring.
The CCRWWTP uses ultraviolet light for final disinfection of
treated wastewater. This decision was made to eliminate
chlorine gas storage on site and decrease risk of exposure of
staff to this gas.
Inside UV disinfection facility with channel access doors open.

medium or low voltage switching. On-site power backups
include two separate generators that total 3.25 Mega Watts.
Either generator can power the entire plant, on a temporary
basis. These systems provide four options to power the plant.
Approximately 200 power shutdowns occurred during

Reclaimed water facilities were added as part of this
expansion project. Reclaimed water is being used as process
water within the plant to reduce dependency on potable
water. CCRWWTP has many potential future uses of this
reclaimed resource, such as: irrigation of Chambers Bay
Golf Course, irrigation of Chambers Bay Regional Park and
recharging of aquifer.

Unusual Accomplishments under Adverse Conditions
The CCRWWTP has been expanded multiple times since
initially coming online in 1984. These expansions create
multiple challenges including locating buried utilities/pipes,
isolating sections of the plant during construction, and aging
equipment reaching end of service life or hydraulic capacity.
The design phase included careful review of several aspects
of the CCRWWTP to ensure a more efficient project. Examples
of items reviewed include:
• Discussing with plant maintenance and operations about
existing equipment that was close to reaching hydraulic
capacity to ensure a plan was in place for potential
emergency repairs.

Even with all the planning and existing site condition review,
several issues were found during construction.
1. During construction of new primary influent channel
route, it was discovered that a previous section of channel
remained buried. The old section of channel was in line
with the new route and had to be removed.
2. Poor as-builts for buried pipes resulted in multiple
conflicts that required field research and resolution.
Ultimately, process water to several sections of the plant
was shut down to allow earthwork. Any damaged process
water piping was addressed.

• As-built information from previous projects for the
location of buried pipes.
• Potholing work to field-locate piping.
• Existing plant capabilities and constraints to plan the
construction schedule for sections of the plant that would
be difficult to isolate.

Soil Facts from Chambers Creek Regional WWTP
• 190,000 cubic yards of silt removed
• 500,000 cubic yards of structural fill material moved
to surcharge/preload the silt excavation site.
• Excavated silt moved to onsite locations where no
future construction is anticipated to occur.
Former gravel mine site that is now Chambers Creek Properties.

Aerial view of newly completed CCRWWTP showing primary and secondary clarifiers, aeration basins, operations buildings and more.

Multiple shutdowns had to be scheduled to complete the
construction and startup of the plant. Shutdowns included
removing process tanks or equipment from service,
temporary rerouting of power to electrical power centers,
and transferring the main plant processes from existing
sections of the plant to newly constructed sections. Method
of Procedure (MOP) communicated all plant shutdowns to
stakeholders. A MOP detailed the process for shutdowns,
utility tie-ins, or work in areas that may result in outages,
flow diversions, or limited treatment capacity to complete
the construction. All MOPs included the type of process
shutdown, when the shutdown would occur, any required
mitigation to lower the impact to the plant, any special
equipment required to complete the work, and a detailed
work plan. During construction, approximately 200
shutdowns were completed with minimal impact to the plant
and only one reportable discharge.

both excellent fill material and a substantial vertical and
lateral thickness of compressible silt material.

Preliminary planning for several types of shutdowns started
during design. This included transferring to new aeration
basin/biological process, work to upgrade the plants
aging power system, installation of new pumps for critical
processes, and transferring to new digesters. The planning
was necessary to make sure that all requirements for the
work would be included in the plans and specifications for
the project. As an example, the work on the power system
required the plants UV disinfection system to be placed on a
temporary generator and also required a standby generator
for the Headworks building.

The preliminary design of this project started in 2006 with
growth projections showing the need for additional capacity by 2018. When the economic downturn started, those
projections were reevaluated, but the decision was made to
proceed with design and construction to take advantage of a
favorable bidding environment. This decision saved tens of
millions of dollars in construction costs.

The WWTP project site is located on a former gravel mine.
Geotechnical exploration within the project area revealed

The soil-related project goals included:
• Mitigation of compressible silt layer (the silt originated
from the wash ponds from the gravel mine).
• Use of onsite structural fill material to minimize cost.
Compressible silt allows for differential settling and is not
suitable as a foundation for structures. In order to prepare
the site for construction of the WWTP structures, it was
determined that the silt should be excavated and replaced
with structural fill or all structures had to be built on piles. It
was determined to remove the silt down to groundwater and
replace with structural fill and preload/surcharge over any
remaining silt that remained with structural fill.

Additional Conditions Deemed of Importance

The County decided to self-perform oversight of request
for information (RFI) responses, the change order proposal
submittal and response process, and corrective work items
list to control scope creep and provide quick budget-affecting
decisions.

Building Information Model helps foresee pipping issues.

A Building Information Model (BIM) was created and
maintained to help foresee possible piping issues and
other construction conflicts and mitigate change orders by
redesigned alignments and locations ahead of construction.
The BIM model was also used to record and document plan
changes and cut final record drawings.
The Contractor proposed a Y-shaped column cross-section
for the new aeration basin walls rather than the H-shaped
columns that were designed. This change saved rebar and
concrete for a cost savings of $496,000.

Use of Sustainable Infrastructure Rating System

Pierce County is committed to a more sustainable future
through the conservation of energy and water resources, low
impact site development, and healthy work environments.
The project team used alternative materials and funding to
demonstrate a commitment to sustainability.
The Process Laboratory was designed and constructed to
achieve LEED Silver Certification.
• Recycled/reclaimed materials: The project design
incorporated the use of recycled and regional materials,
including recycled wood.
• Pressurization control: The lab envelope must be tight
in construction to control infiltration and pressure
differentials.

• Building envelope: The knight wall system was installed
as the building envelope. The system increases the
effectiveness of the insulation and overall energy efficiency
of the building by minimizing thermal bridging introduced
by metal brackets penetrating the insulation.
• Daylight harvesting: The layout of the building windows
were designed to maximize the use of natural light and
ventilation; providing views for 90% of spaces.
• HVAC system: the heating and cooling system is controlled
by a building automation system.
• Heat recovery system to preheat or pre-cool air: Heat
(enthalpy) wheels, variable air volume systems, and makeup air fume hoods are not appropriate for this project for
reasons of performance, safety, and cross-contamination.
• Interior and exterior lighting: LED lights used for all
exterior and interior lighting. Lights are controlled by a
motion detector.
• Long-term vision: Facilities designed for a minimum of
50 –year planning horizon, providing long term capacity to
change and expand over time
• Use of reclaimed water: Urinals in laboratory building
are designed to use reclaimed water from the plant for
flushing.
Tacoma Public Utilities provided Pierce County a rebate
for installing energy efficient equipment and for long term
savings on the WWTP utility bill. The rebates are designed
to pay for up to the entire added cost of energy-efficiency
enhancements beyond the Washington State Energy Code.
Total rebate from Tacoma Public Utilities is $117,000 (todate), including:
• Lighting system upgrades—$40,000 rebate
• Aeration system upgrade—TBD
• VFD installed on process water pumps—$24,000
• VFD installed on hotwater recirculation pumps—$3,400
• VFD installed on odor control system—$40,600
• VFD installed on sidestream mixers—$9,400

Benefits of Using Reclaimed Water:
• A reduction of effluent discharged to Puget Sound.
• A reduction in the demand for potable water for existing and expanded plant process water needs that require a
higher quality of water than the disinfected secondary effluent currently used.
• An offset in the use of groundwater for irrigation of the Chambers Creek properties irrigation needs.
• Opportunities for public education.
• Potential long-term groundwater recharge opportunities.
• Planned uses of water treated to the highest standard include: polymer make-up water, pump seal water,
flushing of urinals. Other treated water is used internally process spray or wash down water.

