f the peak flows policy
proposed by the U.S.
Environmental Protection
Agency (EPA} in December
2005 is finalized in its cur-
rent form, it should ease uncertain-
ties among many wastewater util-
ity managers about their options for
managing wet weather flows.

The proposal, which would
apply only to municipalities that
manage separate sanitary sewer
systems, is unigue in that it is
based on a consensus agreement
warked out hetween the National
Association of Clean Water agen-
cies (NACWA; Washington, D.C.)
and the Natural Resources Defense
- Council (New York}, an environmen-
tal interest group.

, Key to the proposed policy are
* pravisions allowing; under certain

c1rcumstances, the use of "blend-

ing” to manage peak wet weather

flows. In blending, peak flows are
given some form of primary treat-
ment, then diverted, or “bypassed,”
around the secondary treatment
step, after which the two effluents
are blended before disinfection and
ultimate discharge.

Under the proposal, blending
would be allowed in a discharge
permit “as an anticipated bypass in
accordance with 40 CFR 122.41(m)
in a new or renewed NPDES
[National Pollutant Discharge
Elimination System] permit.” The
only flows that could be approved
as anticipated bypasses would be
those expected to exceed the sec-
ondary treatment units” peak flow

~ capacity after all "feasible technol-

ogies and approaches” identified by -
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relaxation [of requirements],"_said - '
Nancy Schultz, principal technologist -
in the Milwaukee office of CH2M

- Hill (Englewood, Colo) “You'll have .
to do a lot of documentatlo

,you ‘| be-able to provi n
’physncally realistic level of tre:

Imagine the result

To Managing Peak Wet Weather
Flows in Municipal Wastewater
Collection and Treatment Systems)
discusses several such alternatives,
each of which could be applied
in separate sanitary or combined

- sewer systems. In addition to

blending, they include such options
as high-rate clarification and vortex
flow-control devices.

High-rate clarification provides
“high levels of treatment at surface
overflow rates 20-50 times greater
than conventional gravity settling,”
the guidance says. “This is accom-
plished by adding coagulants and

flocculants to the wastewater, cre--

ating conditions under which dense
flocs with a high settiing velocity are
formed. These flocs can be removed
efficiently at high surface overflow
rates in settling zones equipped with
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lamella plates or inclined tubes with
correspanding high [total suspended
solids] and [biochemical oxygen
demand] removal.” ;

In one version of this technal-
agy. the Actiflo process offered by
I. Kruger Inc. {Cary, N.C.), chemical
coagulant is added to raw wastewa-
ter to destabilize suspended sofids
and colloidal matter in the influent
stream, according to company lit-
erature. The coagulated water then
passes into an injection tank, where
polymer and microsand are added to
begin floc formation. The treatment
continues as water passes through an
underflow passage from the injection
tank into the maturation tank, where
gentler mixing supports conditions for
forming “polymer bridges” between
the microsand and the destabilized
suspended salids. The ballasted flocs

— Trenchless Technology Magazine
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then enter the settling tank, where upflow through with'b'lendmg when peak flows are diverted Another high-rate clarification system,
the Iamellarsétﬂing 0ne pmvideé for rapid removal around secondary treatment to the Actiflo step.  DensaDeg by Degremont Technologies—infilco
- of the microsand and sludge flot | V enfield, Ind., recently was able to  (Richmond, Va.), divides the process into three
clarified water exits the sy , ined sewer overflow (CSO) - parts: a reactor zone, a presettling and thicken-
receiving waters or for additior ' a ﬁya,s‘q'a result of installing such  ing zone, and a clarification zone. According
st ' ' 45,420-m’/d (12-mgd) ballasted flocculation  to Troy Holst, product leader for the Biological
'stem“to;hén‘d!é'peak wet weather flows. Systems-Group at Degremont, “DensaDeg is
; a high-rate clarification and thickening unit. It
has multiple reactors [operating] together in
one complete system. It combines chemical
- coagulation and flocculation. So we're adding a
coagulant to the raw water to help us get out all
the suspended and colloidal particles. We add
~ @& polymer to help the flocculation process, so
we're getting an enhanced primary clarification.
~Then the water goes into our clarifierthickener,
and there the solids settle out. The bottom of
this unit incorporafes athickening unit, so we
. maintain a sludge bed and thicken these solids;
then from the bottom of this [unit], we take
solids and recirculate them back to the floccula-
tion reactor.” 7
. The "heart of the process,” Holst empha-
sized, is that “we're recirculating dense sludge,
which enables the floc to settle out at very, very
high rates. Therefore, we can run- at overflow
rates of 40 gallons [150 L] per minute per square
foot [0.09 m] of lamellar settling tube.” In addi-
tion, he said, “the sludge that's wasted from the
bottom of this unit has already been thickened,
so the sludge is quite concentrated. We can typi- -
cally have sludge coming off the bottom of the
system that's at 3% or 4% solids, so that could
_ go straight to a digester, if you wanted it to.”
The City of Toledo, Ohio, recently installed
six DensaDeg units with a total design flow of
232 mgd (880,000 m*/d) to form a dedicated wet
weather treatment facility, Holst said. “They
expanded their grit removal and their screen-
ing systems to handle the higher wet weather
flows,"” he explained. "I think they can handle up
to 450 mgd [1.7 million m*/d] total through their
pretreatment. Then, parallel to their existing
secondary treatment, they put DensaDeg clari-
fiers.” The smallest DensaDeg unit handles 6.2
‘mgd {23,500 m’/d), while larger units can handle
more than 68 mgd (257,000 m/d), according to
Scott Henderson, an applications engineer in
the Separations Group at Degremont. Units are
modular, “so there’s an infinite number of con-
figurations you could put together,” he added.
Vortex-swirl separation systems are another
form of high-rate clarification, or sedimentation,




according to the WEF guidance The.
devices are-"compact vessel:

: provnde flow.regulation-and m

: emoval of sohds and ﬂoata

ing and c'ontrolylying
ws at CSO points

o atemporary off-line storage
system for the clarified
effluent; and

o use of a vortex flow-control
device to restrict and control
the flow from the storage tank
1o the collection system and on
to the treatment plant.

This combination, because it
both treats the excess flow and
controls its rate of discharge to the
collection system, generally makes
it possible to avoid blending at the
treatment plant, Andoh noted.

One key to the system’s success,
Andoh said, is that it is a satellite
system, “and the farther upstream
you can go, the better off you are.

.. It's easier to remove solids up-
stream in the catchment.” The City of

Columbus, Ga., installed the system

at two of 16 CSO points that over:
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flowed to a local river. According to
Andoh, the system was implemented
for about $85 million, for an esti-
mated savings of between $50 and
$160 million over the conventional
approach of building a new intercep-
tor sewer, which would have required
an upgrade to the existing wastewa-
ter treatment facility.

“When you manage and con-
trol your flows further upstream,
you don't need to have extensive
collection system infrastructure,”
Andoh noted, “and that's where
you start to get a lot of cost sav-
ings, because basically with the
collection system infrastructure,
all you're doing is carrying water
around long distances.”

Jim Bishop is a freelance
writer in Elgin, Il



