		

Wastewater Treatment
HISTORY

In most Superior neighborhoods stormwater
and wastewater flow into two separate
pipes. Wastewater is directed to the
Wastewater Treatment Plant (WWTP)
where it is treated and discharged into
the Superior Bay, also known as the St.
Louis River Estuary (in Ojibwe, Wekwaagichigami-ziibi, or “end of the lake river”).
Stormwater is redirected to the nearest river
or stream, untreated. However, South Superior
is one of three areas in Superior served by
combined sewer systems.
Superior is one of two cities in Wisconsin that
have combined sewer systems. Beginning in
the late 1800s, Superior’s combined sewers
were built and directed all combined sewage
into the St. Louis River Estuary untreated.
TIMELINE:
• 1880 The first sewer pipes in Superior
were built.
• 1891 The city had over 40 miles of
street sewers with some up to 10 feet
and 4 inches in diameter. The larger
pipes were some of the largest in the
country at that time.
• 1958 City Superior WWTP facility
opened.
• 1976 Installation of Secondary
Treatment that includes aerobic
organisms.
• 2012 Ultraviolet (UV) light disinfection
upgrade completed.

Tour the
WASTEWATER
TREATMENT PLANT
Throughout the spring and summer months,
community members and elected officials schedule
tours. Additionally, the Wastewater Treatment Plant
(WWTP) aims to host tours for the fifth graders
from the Superior School District every spring. This
program has been offered for over 25 years!
The WWTP is a vital step to keep our
communities and surrounding ecosystems
safe from water pollution. If you have not
recently taken the tour, there are interesting
renewable energy and chemical reduction practices
in the WWTP process!
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What is the
		

SOLID WASTE
TREATMENT PROCESS?
SOLIDS TREATMENT
STEP 1: BIODIGESTER

Solid waste
digesters (pictured)
contain anaerobic
organisms, here
we call them
“bugs,” which
further break down
the solid waste.
Solid waste is
pumped from the primary clarifiers and final clarifiers
to digesters, and held for about 15 - 50 days at 95°
F to 98 ° F. During the anaerobic process, the “bugs”
release Methane (CH4) and Carbon Dioxide (CO2).

Methane (CH4) and Carbon Dioxide (CO2) are
harnessed and used to heat the first digester,
the main facility building, and then the
secondary digester. This is a great example
of what capturing renewable energy on
site and burning for electricity looks like!
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WASTEWATER TREATMENT PLANT PROCESS
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SOLIDS TREATMENT

STEP 2: BELT FILTER PRESS
Here the “cooked”
solid waste is
pumped to the
top of the press
(pictured left). The
solid waste is a
liquid after cooking
for about a month
in digesters.
This liquid waste is sent through a
series of presses to squeeze out
remaining water resulting in “black
cake.” The cake is carefully carried
by a conveyer belt to the top of a
hopper where it is released into a
dump truck. About 3-4 dump trucks
per week are filled with the cake and
driven to the landfill.
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PRELIMINARY TREATMENT STEP 1: SCREENING
About 4 million gallons per day of wastewater flows
into the screening building. Wastewater, also known
as influent, arrives from homes, schools, apartments,
businesses, and churches in Superior to the treatment
plant. Influent flows through two sets of screens (1/8”)
that collect large debris, which is sent to the landfill.

Ferric Chloride
(FeCl3) is added to
assist in precipitating
phosphorus (found
in detergents) that
later clumps up and
settles out (tank
pictured).

PRELIMINARY TREATMENT STEP 2: GRIT CHAMBER
The flow moves from the screening building to the grit chamber
that is cone shaped at the bottom. This allows grit to settle out
from water and keep organic material suspended. Grit is any
type of inorganic material such as soil or sand. Grit is removed
because it could damage the equipment, such as the pumps.

MAIN PUMPING STATION
Four pumps inside the
main pump building lift
the screened sewage
up to the primary
clarifiers; the highest
point at the treatment
facility.

PRIMARY TREATMENT STEP 1: PRIMARY CLARIFIERS
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Facility influent slows down once in
these tanks for heavy solids to settle
to the bottom of the tanks while fats,
oils, and greases, float to the top.
Skimmers glide along the top and
bottom of the tanks collecting solids,
which are pumped to the digester.

SECONDARY TREATMENT STEP 1: AERATION TANKS

Facility influent entering these tank mixes with “activated sludge.” This sludge
contains microorganisms that break down the dissolved organic material in
the water. Like you and me, these organisms need oxygen to survive. Dissolved
oxygen, pH, and temperature are essential elements that are monitored and
regulated to help keep these alive to keep our water clean. These tanks have
blowers pushing air into the water.

SECONDARY TREATMENT STEP 2: FINAL CLARIFIERS
Water slows down again. Skimmers skim the top and bottom of
tanks just like they ones at the primary clarifiers. The suspended
solids settling are the “bugs.” Most of the sludge goes back to the
aeration basin. A fraction of the sludge is continuously removed to
keep the system in balance.

ULTRAVIOLET (UV) DISINFECTION THE FINAL STOP IN THE TREATMENT PROCESS!
The UV treatment process disinfects the WWTP final effluent (treated wastewater
leaving the facility). This is a required disinfection process vital to decrease the
total number and viability of disease-causing microorganisms discharged. As a
result, minimizing potential health risks in local waterways. The physical process
relies on the discharge of electromagnetic energy from a source (lamps - pictured)
and absorption by an organism’s genetic material; preventing replication of the
microorganism.

