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diseases su;h as Cholera, Typhmd\ D sentery, Polio
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This is where a centralized computer system monitors processes within the
plant and remote wastewater lift stations. Continuous monitoring enables the
treatment to be varied in response to conditions within the plant and changing
wastewater characteristics.

Treatment Operations Supervisors provide a key link between the computer
and field operation staff.

RAW WASTEWATER PUMPING AND SCREENING

As the wastewater enters the plant, it is screened to remove large debris
contained in the flow. Unless removed, the debris could damage pumps or
equipment in the wastewater treatment facility.

The wastewater is then pumped to the primary treatment facilities.
Computer control of the pumps stabilizes the flow rate and loading to downstream
processes.

PRIMARY TREATMENT FACILITIES

The municipal primary treatment facilities consist of two processes.
Screening is the first of the processes and consists of two parts. In the first part, grit
is removed as the wastewater flows through the two grit tanks. The heavy grit
particles settle to the bottom of the tank. Air, which is injected into the flow,
creates a spiral motion and ensures that lighter organic solids are not removed with
the grit. The second part takes the flow through any of three fine screens to remove
the smaller floating solids.

The second primary treatment is sedimentation. Wastewater flows to any
of six sedimentation tanks. Here, under quiescent conditions, settleable solids are
removed from the wastewater. The settled solids are moved to one end of the tank
and pumped to the solids treatment facilities.

TYPICAL PLANT LOADINGS SINCE 2003

Influent Flow 25.5 MGD

Total Phosphorus 1,956 Ibs/day

Total Suspended Solids 77,537 Ibs/day

Ammonia 4,620 Ibs/day

Biochemical Oxygen Demand 94,154 Ibs/day

Incoming wastewater is pumped by any
combination of six different pumps—two
125 HP pumps, two 150 HP pumps, and
two 200 HP pumps. Plant flow capacity
is 53.8 MGD.

Wastewater is settled in up to six 0.5
million gallon settling tanks.




SECONDARY TREATMENT WITH POWDERED
ACTIVATED CARBON

Primary treatment effluent flows to the secondary
treatment facility. This process is designed to remove the
dissolved and finely divided impurities. This process is

often referred to as “biological treatment” since it utilizes

various microorganisms to treat the wastewater.

Wastewater is treated biologically with aeration and carbon addition in up to nine 2.03 million
gallon aeration tanks.




0 acts as a weighting agent to enhance

by improving surface area for the
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FINAL CLARIFICATION TANKS

Carbon and bacteria are removed by settling in tanks,
which follow the aeration process. The settled slurry of
bacteria and PAC are removed from the bottom of the
tank and returned to the beginning of the secondary
process. A portion of the slurry is again combined with
wastewater entering the secondary treatment facilities
and the remaining portion of the returned slurry is
pumped to the solids treatment facility.

TYPICAL REMOVAL EFFICIENCY AFTER SECONDARY AERATION

Total Phosphorus 93%
Total Suspended Solids 95%
Ammonia 98%

Biochemical Oxygen Demand 99%

Wastewater is aerated by a combination of two 1350 HP blowers and two 2500 HP blowers. After biological treatment in secondary, wastewater is settled in up to seven clarifiers—four 1.85 million
gallon clarifiers and three 1.18 million gallon clarifiers.
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TO RIVER

WASTEWATER TREATMENT
PATHWAY AT THE KALAMAZOO

WATER RECLAMATION PLANT

1. Water Purification Pathway:

Wastewater that enters the treatment plant comes
mainly from two sources. We all create dirty
water, whether it’s from the dishwasher, bathtub,
drinking fountain, drain or, of course, the toilet.
Industry produces a lot of wastewater through a
variety of cleaning, cooling and manufacturing
processes. It is all screened and settled together
(Primary Treatment) to remove settleable solids.
Virgin carbon is added at the mixing chamber
prior to Secondary Treatment where the wastes
are broken down by biological processes and
adsorbed by activated carbon. The waste is then
settled again (Secondary Clarification) to remove
more solids. It then flows to Tertiary Treatment
where it undergoes Rapid Sand Filtration, is
chlorinated to kill bacteria, and is dechlorinated
to remove excess chlorine that could be harmful
to organisms in the receiving stream. This highly
polished effluent is discharged to the Kalamazoo

River.

2. Biosolids Treatment Pathways:

Primary and Secondary solids are gravity
thickened separately and pumped to the Solids
Handling Facility (SHF). Solids are dewatered
by belt presses. The dewatered solids are hauled
away and landfilled.
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TYPICAL REMOVAL EFFICIENCY AFTER TERTIARY SAND FILTRATION

Total Phosphorus 96.4%

Total Suspended Solids 99%

Ammonia 98.8%

Biochemical Oxygen Demand 99.4%

TERTIARY TREATMENT AND FILTERS

Tertiary treatment consists of ten gravity sand filters
which remove small suspended solid particles and
fugitive carbon remaining from secondary
treatment. In order to reach the filters, the
wastewater must be lifted by five screw pumps at
the Tertiary Pump Station.

The tertiary filters remove solid particles as the

wastewater passes through the small voids in the
sand. The solid particles that become trapped on
the filter surface are removed by backwashing.
The filtered water is then chemically disinfected to
destroy disease causing organisms. Following
disinfection, the flow is dechlorinated prior to
discharge to the Kalamazoo River.




serpenti to gradually squeeze water
from the solids slurry dewatering primary
‘and secondary solids. Polymer isadded to
condition. thessldge and improve
dewatering. The dewatered solids, or cake,
are discharged onte a conveyar system that

g \, ~ | goes to one of three storage Bins. A front end
b} N g’ e loader is used to loads trucks so the material

can be hauled'teya landhll for disposal.










Kalamazoo Regional
Water Reclamation Plant
1415 Harrison Street
Kalamazoo, MI 49007

www.Kalamazoocity.org




