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CASE STUDY / THORNTON WATER TREATMENT PLANT

PROGRESSIVE DESIGN-BUILD
APPROACH ACCELERATES WORK ON A
WATER TREATMENT SYSTEM

A new water treatment plant uses innovative
technologies such as ozone and biological
filtration to solve taste and odor challenges. Upon
project completion, the new facility is helping

the community exceed water quality standards.




ADVANCED TREATMENT PROCESS
SIGNIFICANTLY IMPROVES WATER QUALITY

The new water treatment plant helps treat

several source water conditions and exceed

existing water treatment standards.

PROJECT STATS

CLIENT
City of Thornton

LOCATION
Thornton, Colorado

COMPLETION DATE
November 2020

68K

SQUARE-FOOT WATER
TREATMENT FACILITY

20M

GALLONS PER DAY
TREATMENT CAPACITY

$96.5

PROJECT

CHALLENGE

The City of Thornton provides drinking
water to more than 160,000 residents.
Already committed to continuing

to provide high-quality water to

the community, city leaders also

were interested in finding ways to
improve the water’s taste. The local
water supply is derived from melted
snowpack that originates in the Rocky
Mountains. Each spring, as the snow

in the South Platte River basin begins
to melt, its water flows into that river,
the city’s primary water source. This
snowmelt carries organic matter, algae
blooms and other natural additives
that are harmless to drink but can
sometimes create unfavorable taste,
color and smell. To address both
water quality and palatability, the

city decided to introduce advanced
treatment processes that would give
operators the flexibility to either isolate
or blend water from multiple raw water
sources to produce quality drinking
water with optimal taste.

In 2005, Thornton unveiled the
upgraded and expanded Wes Brown
Water Treatment Plant, a facility that
had become a model throughout
the industry for innovative treatment
standards using ultrafiltration
membranes to eliminate impurities.

Fifteen years later, Thornton would
complete the next phase of its ongoing
commitment to high-quality water

with construction of the new Thornton
Water Treatment Plant (TWTP),

a 20 million-gallon-per-day (MGD)
facility that would replace the existing
16-MGD treatment facility, which would
be set for decommissioning.

SOLUTION

With a strict budget and timeline for
completing the new plant, the city
quickly determined that the safest

way to meet its cost, schedule and
treatment objectives was to use
progressive design-build delivery.

This method would provide greater
flexibility in terms of expediting the
project delivery schedule. The city also
determined this method would increase
opportunities for value engineering,
promote team collaboration, and
decrease scope changes and change
orders during construction. The city
awarded the project to a design-build
team of Burns & McDonnell and Garney
Construction. Burns & McDonnell served
as the lead engineering design firm.

The team began design for the new
TWTP in March 2017. The design team
collaborated daily with Thornton staff,
the construction team and the owner’s
adviser to identify and mitigate risks
that could adversely affect the city’s
cost, schedule and treatment goals.

The team presented multiple
engineering design packages as part
of the process for reaching agreement



on the optimal design. Because of the
flexibility of this design-build approach,
foundation work began after only

60% of the design had been finalized.

The plant was designed to treat a wide
range of water quality from the city’s
multiple water sources. The raw water
intake area allows isolation or blending
of the raw water sources before the
water is sent to the pretreatment
processes to reduce turbidity caused
by smaller particles and condition the
water for filtration.

Flash mixing is the first component
of the pretreatment stage. It involves
injection of chemicals via a nozzle
within the raw water pipeline to
destabilize particles suspended
within the water. From there,

the water moves to the flocculation
stage, a mixing process with three
zones of decreasing intensity, allowing
the destabilized particles to combine
and form larger particles that more
easily settle to the bottom.

Next, the water moves into a
sedimentation zone with stainless steel
plate settlers designed to separate
solids via gravity. The plate settlers are

designed with an inclination to increase
the settling rate for optimal separation.
After flowing through the plates, the
water is then ready for ozone injection
in an intermediate treatment stage.

The ozone injection process addresses
naturally occurring compounds,
2-methylisoborneol and geosmin,

that are the primary causes of

taste and odor issues in the raw

water supply. The ozone oxidizes
these and other organics as well as
pharmaceutical compounds and algal
toxins. Additionally, ozone provides
disinfection that reduces the formation
of chlorinated disinfection byproducts
if they are present.

Following ozone injection, water
moves to a biological filtration

stage consisting of granular media
filters without chlorination or other
compounds that could deter growth
of the microscopic beneficial bacteria.
Functioning similarly to conventional
granular media filters, biological
filtration is an additional treatment
stage that typically is used within
wastewater treatment facilities as a
way of removing remaining impurities.

The final treatment stage is a chlorine
disinfection process to remove
giardia lamblia, a microorganism

that can cause intestinal distress if
present in large amounts, as well as
viruses. The entire treatment process
produces drinking water that exceeds
existing state and federal water
quality standards.

RESULTS

The 68,000-square-foot treatment
facility now serves as the city’s
baseload treatment plant, operating at
or near full capacity year-round. It has
a firm capacity of 20 MGD and can
treat raw water from two sources —
Standley Lake and the South Platte
River. The piping configuration at

the plant is designed with enough
space to accommodate the addition
of a third water supply source in the
future. All layouts for treatment areas,
storage and maintenance have been
designed for easy access for operators
as well as convenient access for routine
equipment maintenance.

Thornton officials have consistently
maintained high standards for drinking
water quality. The Thornton WTP has
raised that bar even higher.
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