Switch fo 3-Stage Mixing Regimen

Slashes Polymer Usage . esseruss

Effectively mixing polymer to
homogeneous and fully activated
solution reduces polymer consumption at
California treatment plant by 23%

Mountain House is a planned commu-
nity covering 4,784 acres in San Joaquin
County, California, approximate 150 miles
east of the City of Oakland. The current
population of the community is around
12,000.

The first home here was built in early
2003, but expansion stopped in 2008 due
to a downward economy. The wastewater
treatment plant serving the community is
designed for 3 mgd and is currently under-
loaded, at approximately 0.7 mgd.

Since 2011, however, development has
again accelerated. Some 15,500 households,
or approximately 40,000 people, are antici-
pated when Mountain House is fully com-
pleted. The treatment plant, at its current
design, should accommodate the needs of
Mountain House residents and businesses
up until about 75 percent buildout.

2-Tank SBR

The Mountain House Water Reclamation
Facility (WRF) is a 3 mgd sequencial batch
reactor (SBR) plant operated by Severn
Trent Environmental Services. SBR plants
can be a cost-effective treatment alterna-
tive for small and medium-sized municipal
wastewater treatment plants that require
nutrient removal or have hydraulic or or-
ganic influent fluctuations. The Mountain
House treatment plant has a very small
footprint, residing on less than two acres.

Unlike conventional flow-through treat-
ment processes, the SBR process incorpo-
rates all the separate stages of activated
sludge treatment within the same basin. At
the Mountain House WRE, each SBR cycle
includes an anoxic selector stage, aeration
stages, a clarification stage, and a decant
stage to discharge the treated effluent.

The decant stage is when the top four feet
of clear water is released into the plant’s
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The state-of-the-art 3 mgd water reclamation facility serving Mountain House, California, uses a two-tank SBR
process for biological oxidation of organics and secondary clarification. Following dewatering through a high
speed centrifuge, dewatered solids are sent to a compost facility in nearby Merced County.

surge basin. It’s then pumped from the
basin through tertiary filters (cloth media
filters) followed by UV disinfection prior
to discharge. The Mountain House WRF
is among the first facilities in the United
States to utilize a UV Disinfection System
certified under NWRI to meet California
Title 22 requirements.

Sludge Thickening & Dewatering

Waste activated sludge accumulated in
the process’s settling stage is pumped to two
aerobic digesters. Typically, sludge is thick-
ened through a drum thickener after leaving

Improvements in sludge thickening and a
significant reduction in polymer usage, as well
as reduction in solids recycle via the centrifuge
centrate, prompted the plant’s installation of two
ProMix-S Polymer Feed Systems in 2013.

one of the plant’s digesters and from there
goes into the plant’s second digester and
then pumped into a high speed centrifuge
for dewatering. The plant’s dewatered sol-
ids are sent to a compost facility in nearby
Merced County.

A Question of Polymer Efficacy

Last year, the plant underwent a series
of changes in its polymer use for sludge
thickening and dewatering. These changes
were part of a comprehensive process car-
ried out because management determined
the plant was not attaining adequate solids
capture. Large amounts of centrate in the
plant’s centrifuge were being returned back
to the plant.

Because polymer is fed to the waste-acti-
vated sludge prior to thickening and dewa-
tering to aid in liquid-solid separation, the
first thing management looked closely at
was the facility’s polymer preparation and
feed systems.

The Mountain House plant was using
conventional mixing and feed systems to
prepare its polymer prior to use. Although
polymer was being prepared and fed auto-
matically, the units were still characterized
by wasted polymer. Ineffective activation
can create considerable polymer shear,
resulting in excessive polymer consump-
tion.



Insufficient initial mixing energy gener-
ated by the plant’s polymer mixing systems
also created large quantities of fisheyes (en-
trapped, undissolved masses of polymer)
that made no contribution to the sludge
conditioning processes. High shear follow-
ing the initial wetting of the polymer solu-
tion caused considerable numbers of poly-
metric chains to be broken, eliminating the
effectiveness in the liquid-solid separation
process. As a result, excessive amounts of
polymer were being consumed.

Polymer Feed System Trial

In March 2013, the Mountain House
WRF began a 60-day trial of a ProMix-
S TA Series Polymer Feed System, from
ProMinent Fluid Controls, Inc. to con-
trol feed water and polymer and combine
them to produce a high quality solution.
The system is designed to receive emulsion
polymer while mixing it with feed water to
produce and discharge a quality solution.

The ProMix® unit provides a multi-zone
mixing chamber that delivers a tapered
energy profile for proper polymer activa-
tion. This engineered profile effectively
hydrates and mixes the polymer to a ho-
mogenous and fully activated solution,
providing only light agitation in the mix-
ing tank to allow for the full extension of
polymer chains.

During the trial, the plant recorded a num-
ber of variables, including: digested sludge flow
rate; reclaimed water flow rate (polymer dilu-
tion water); polymer neat pump flow rate and
polymer use (in inches). From this data the per-
cent polymer concentration was calculated on
a daily basis while operating the plant’s drum
thickener and decanting centrifuge.

Because only one ProMix® feed system
was used during the trial, only one of the

LIQUID-SOLID SEPARATION

. One ProMinent ProMix-S
polymer mixing system at the
Mountain House Water Reclama-
tion Facility is dedicated to the
drum thickener and the other to
the plant’s decanting centrifuge.
Plant management anticipates

a two-year payback of the new
units based on polymer savings
alone.

dewatering systems (drum thickener and
centrifuge) could be used at a time with the
trial unit. Based on the recommendation of
the ProMinent representative, the operator
started the polymer feeder at a 5% polymer
solution setpoint and ended with

the new systems was calculated, based sole-
ly on polymer savings.

Each new polymer feed system provides
an LCD display (including primary and
secondary flow display) with touchpad con-
trol, remote start/stop and programmable
auto-flush. The unit maintains desired con-
centration based on primary and secondary
dilution water flow.

Further Solids Handling Improvements

Gaining optimum polymer activation
through a 3-stage mixing regimen played
a key role in optimizing dewatering opera-
tions at the plant. A second major improve-
ment occurred after the installation of the
two new polymer mixing units.

Although plant management was very
pleased with the improvements gained in
polymer performance, it remained not fully
satisfied with the plant’s centri-
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Polymer usage was reduced by
about 23% at an average polymer solution
concentration of 0.293%.

Improvements with the sludge thicken-
ing process and a significant reduction in
polymer usage, as well as reduction in solids
recycle via the centrifuge centrate, prompt-
ed the plant’s purchase of two ProMix-S
Polymer Feeders, one dedicated to the drum
thickener and the other to the plant’s de-
canting centrifuge. A two-year payback for

Thickened sludge from the plant’s digester is
pumped into a high speed decanting centrifuge for
dewatering. Polymer is added to aid in liquid-solid
separation.

dyne subsequently adjusted the
plant’s polymer formulation, and this was
the major final key in optimizing dewater-
ing at the plant.

Winning By A “One-Two Punch”

An adjustment in polymer formulation
combined with adding a 3-stage mixing
regimen to provide for the full use of the
polymer being fed, served as a “one-two
punch” for the Mountain House Water
treatment plant to finally gain full control
of its sludge management program. The
plant has reduced annual polymer expendi-
tures by approximately $10,000, plus with
water content of the final dewatered sludge
now much lower, this has also reduced the
costs to transport biosolids to the compost
facility. |
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