The Wastewater
Treatment Process

TREATING WASTEWATER
FOR THE TRI-LAKES AREA
Tetra Tech designed the expansion of the original three-cell lagoon plant in
1990 by reusing the existing facilities in an innovative process called the Biolac®
Wave Oxidation® system. The process combined nitrification and denitrification
capabilities in a single earthen basin to treat the wastewater. This approach
ultimately garnered a national engineering excellence award for the project,
a Colorado plant performance award and recognition in Cost Savings Models
for “Environmental Protection”, a publication funded by a grant from the
Environmental Protection Agency.
In 1998, the plant underwent further expansion to 4.2-mgd (million gallons
per day) capacity that included a third treatment train addition, biosolids
handling improvements, and conversion of disinfection from chlorination and
dichlorination to ultraviolet disinfection. Selector basins were also added to all
three trains for greater operational control of the microorganism population.
In 2016, an expansion of the nutrient removal system ensured the plant’s
compliance with Colorado Regulation 85 by improving phosphorus removal from
treated wastewater. This work involved the addition of a tertiary flocculationsedimentation system and attached chemical storage building that houses alum,
caustic soda, and polymer as well as the required pumps, PLC controls, and alarm
systems.
Both original plant expansions were built for less than $1.80/gallon, and the
expansion of the nutrient removal system was built for $0.76/gallon, clearly
demonstrating the cost effectiveness of single-basin nutrient removal as
compared to other more conventional treatment methods.

The Treatment Process
Raw wastewater (influent) passes through a mechanical bar screen, which removes large
objects that are then transferred to a grinder to reduce their size and reintroduce them to
the plant flow. The flow enters a grit chamber to remove sand and other inorganic settleable
materials that are pumped to the biosolids lagoon for storage and disposal.
The wastewater then flows into the aeration basins. These basins contain a large and
varied population of different microorganisms that consume the organic material in the
wastewater, encouraging microorganism reproduction. These microorganisms change their
metabolic activity depending upon the oxygen in their environment. Some use ammonia
in an aerobic (high-oxygen) environment, while others use nitrate in an anoxic (very lowoxygen) environment. Low-pressure air blowers bubble air into the aeration basins through
a series of suspended diffusers supported by floating aeration chains. A valve on each one
of these pipes opens and closes in a coordinated manner to allow both aerobic and anoxic
conditions to exist in the same basin.
After this, the wastewater flows to the secondary clarifiers where microorganisms settle to
the bottom. Most of the settled material (activated sludge) is returned from the clarifiers to
the aeration basins by return activated sludge (RAS) pumps; a smaller quantity is pumped by
waste activated sludge (WAS) pumps to the waste holding pond where it is further digested
and stabilized. A decant facility pumps water from the top of this pond for recycling back
through the treatment process.
Secondary effluent leaving the secondary clarifiers is sent into the rapid mix tanks
where alum is mixed in for additional phosphorus removal. The alum interacts with fine
particulates in two parallel flocculation tanks, forming settleable clumps of solids called
flocs. These flocs settle out when the wastewater enters the two tertiary plate clarifiers,
removing phosphorus in the process.
The treated wastewater (effluent) now flows through the ultraviolet disinfection facility to
deactivate pathogens so it can be safely discharged to Monument Creek once all residual
chemical content is removed.

Plant Performance
The plant, with a maximum 24-hour flow capacity of 4.56 mgd, has consistently out-performed permitted nutrient removal
limits, as shown in the table below. These 5-year averages are based on values collected between 2013 and 2018.

INFLUENT
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TSS

301

4

99

30

BOD

297

3

99

30

Ammonia

33

0.7

98

3.3 – 6.8

Total Inorganic Nitrogen

33

4

88

15
Annual Median

8.18

1.02

88

Report Only

Total Phosphorus
(2017 – 6 months)

Project planning, design, and implementation involved the collaboration of many
governmental agencies and private companies to include the following:
The Board of Directors of Woodmoor Water and Sanitation District
The Board of Directors of Palmer Lake Sanitation District
The Board of Directors of Monument Sanitation District
The Members of the Joint-Use Committee
Tetra Tech, Inc.
Professional Engineers and Consultants
1560 Broadway, Suite 1400
Denver, CO 80202
SRS Crisafulli, Inc.
Dredge Manufacturer
1610 Crisafulli Drive
Glendive, Montana 59330

Aslan Construction
Construction Management
120 Bunyan Avenue
Berthoud, CO 80513
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