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2010 permit expired

Talk of Phosphorous limit in new permit

Early 2012, Superintendent and myself attended
8hr phos. Seminar

Manual exp chemical precipitation with ferric &
alum

4 examples of Bio P with diagrams

We had already decided on alum past issues
ferric and UV

Started design of temp Alum and permeant
alum system

Looking into possibility of running Bio P



ORIGINAL DESIGN LOADING

Design Flow
Million Gallons Per Day

Minimum daily 3.66

Design Influent
13,352

1,335

Design Effluent

Wallingford 8 MGD RBC plant
Nite/Denite UV disinfection
Discharges Quinnipiac River
RBC not designed carry solids or
return solids

Sec clarifiers shallow 8ft deep
Waste pumps are undersized



WALLINGFORD WWTP

« 2005 Nitrification/Denitrification was
added

« 0.6 MGD storm tank was covered
and converted to anoxic fank



16 MGD Pump station was added to pump RBC eff and Pri
eff to anoxic tank

eStarted carrying solids in secondary to build MLSS needed
for Nite/Denite

*This required carrying 2 ft blankets in 8 ft deep secondary
clarifiers

eConverting waste pumps to RAS pumps

*All 6 needed to run to achieve necessary return rate for
Nite/Denite

WALLINGFORD WWTP




Early 2012 look at ways of running Bio P
Had 2 empty Primaries taken off line
low summer flow 4 mgd

1 row RBC taken off line when nite/
denite was started

Never came up to run bio p utilizing
these empty tanks



Out came manual received at phos seminar
eFound diagram of MLE and Phordox process
*Shows anaerobic zone with RAS

eAnoxic zone with nitrate return

eFollowed by aerobic zone

*We could fit this in our plant
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We have anoxic zone with nitrate
return

We have aerobic zone RBC

We need anaerobic zone with return
in front of these process we have
that ability




Utilizing primary tanks

PRIMARY SETTLING TANKS




We redirected RAS to head of primary tank

* Waste Pumps repurposed to
Return Activated Sludge
Pump for denitrification

* WAS Pump

* RAS Pumps

* Run all six pumps -

250 gpm

+ RBC Plant not designed

to carry solids

-




PRIMARY PUMP CHAMBER - DRAIN/
MIXING PUMP

Turned drain pump on for mixing



eBuilt MLSS 4000 to 5000 in primaries

*Waited to see if it would go anaerobic and release phos

* Bio P requires organisms to release phos in anaerobic zone and they will take up more phos then released in
Anoxic/aerobic zones.

eInf phos 4-6 MG/L

eStarted taking DO and Ortho reading twice a day

¢In a week had Ortho leaving primaries of 10 to 12 MG/L

*Produced a plant EFF of approx. 1 MG/L

*We knew we could achieve some Bio p and shut it down in OCT




eMarch 2013 we started Bio p back up
eTemp alum system installed by plant maint

ALUM FEED SYSTEM PUMP SKID

Builtin-house

Duplex System

Each Pump Capacity

2- 92 gph

Basement Secondary
Pump Chamber, below
storage tanks




ALUM INJECTION POINT /

Went out to bid for permanent alum
tank installation



1.We started Ortho and PH readings twice a day

2. Primary eff ortho for phos release

3. RBC eff ortho for phos uptake and alum feed
4. Plant EFF for compliance

LABORATORY PHOSPHOROQOUS

=====
zzzzz

-----

aaaaa

:::::




« May 2013 our new permit was issued

« .7 MG/L two month rolling avg for
month April thru OCT till 2022

« Goes to 8.95 pounds

TABLE 1

glleflafle |I

ety Compatte ommza| -

tinnates =t s

‘oo agiontog A1 1 2. 102 o ng Dmster 21 S S MM S0 027 ek 0207 gL The S0 8 BAIge S 2
= = o o0 303031 (A B0t 3nd 100 Sng O350 232 g e

T i
02002 e momal snz sz Mvecage Seassnal Lad Dan G B3 dw ez 2 ferany e
ee consazie o andar s

Sarace




2014 completed permanent installation
of Alum tanks

ALUM FEED SYSTEM

(2) Large Tank 5,000 gal
* Day Tank 1,000 gal
* Double Walled
Seasonal Use




Through 2013 and 2014 we ran bio P
and Alum in this manner
Meefting our .7 Eff phos limit

LABORATORY PHOSPHOROUS
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With avg 89%
removal
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WWTP LABORATORY

‘ \ Provides data, feedback
- and graphical analysis




STAND BY YOUR MAN

What went wrong March 2015

Started bio P

And alum up at 50 gallons per million gals
based on the previous 2 years feed rate
Took PH and Ortho readings twice a day
Avg .4 eff ortho meant .6 to .7 total phos
Everything going along smooth until

May ammonia started to increase
Figured do to bio p and Alum

Next week ammonia conversion was non

existent

Started to investigate lab ran residual
alum in plant it was 1000 MG/L
This shouldn’t be with .4 otho should still

have a demand

Turned out ortho reading was plant eff

not RBC as in past 2 years

Ran ortho on RBC eff it was .1 meant

there was no demand



ALUM TOXICITY

* Alum was used for precipitating phosphatesand
aluminum phosphates

« Al3*+HPO" <->AlPO, + NH*
* Aluminum coagulants canadversely affect the

microbial populationin activated sludge at dosage
rates higher than 150 mgj/l

Alum at 150 MG/L toxic to nitrifieres

Shut alum off

It fook 2 months for Nite/denite to recover
There was no negative impact to 1SS or BOD



LESSONS LEARNED 1

+ Use RBC effluent orthophosphate measurements in the future to
determine the correct alum feed rate

+*  Aluminum residual in WWTP not to exceed 100 mg/l in effluent

.~ Pgrchasle ORP meter to measure polyphosphate release at RBC Effluent
Channe

+ Ewaluate the use of wall mixers for keeping sclids in suspension (primary
settling tank)

ain/mixing pump located in the Primary Pump Chamber trips oris
- off a long period of time; a greater release of phosphorousis observed

Why .4 eff ortho when RBC eff .1 detention time in sec
to long getting rerelease in sec take one off line.
eVolatility of sludge decreased seen 60%

eDt time with drain pump RAS pump and plant flow
less then 1hr



LESSONS LEARNED 2

* When flows decrease the extended detention time in the secondary

tank may cause a rerelease of phosphorous so tanks may need to be
taken offline

* Add polymers at the head of the secondary tank to reduce pinflocin
the effluent

* Be innovative and willing to make operational adjustments

astandard operating protocol to account for seasonal and

ly flow variations
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* Keep DEEP in the loop
* Research biological removal of phosphorous

* Network with otheroperators

Don’t be afraid to experiment!




* Terry Smith, Superintendent Wallingford WPCF

* Kim Maloney, Lab Director Wallingford Water & Sewer
* Brain Hickey, Engineer COM

* Seth Lentz, Engineer Wallingford Water & Sewer

* Plant staff, Wallingford WPCF







