


•  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  



•  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 



•  2005 Nitrification/Denitrification was 
added  

•  0.6 MGD storm tank was covered 
and converted to anoxic tank 



16	  MGD	  Pump	  sta.on	  was	  added	  to	  pump	  RBC	  eff	  and	  Pri	  
eff	  to	  anoxic	  tank 

• Started	  carrying	  solids	  in	  secondary	  to	  build	  MLSS	  needed	  
for	  Nite/Denite	   
• This	  required	  carrying	  2	  K	  blankets	  in	  8	  K	  deep	  secondary	  
clarifiers	   
• Conver.ng	  waste	  pumps	  to	  RAS	  pumps 

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



•  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	   
• Found	  diagram	  of	  MLE	  and	  Phordox	  process 

• Shows	  anaerobic	  zone	  with	  RAS 

• Anoxic	  zone	  with	  nitrate	  return 

• Followed	  by	  aerobic	  zone 

• We	  could	  fit	  this	  in	  our	  plant 



•  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 



We	  redirected	  RAS	  to	  head	  of	  primary	  tank 



Turned drain pump on for mixing 



	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   
• Built	  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. 
• Inf	  phos	  4-‐6	  MG/L	  
• Started	  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	  	  	   



	   
• March	  2013	  we	  started	  Bio	  p	  back	  up	  
• Temp	  alum	  system	  installed	  by	  plant	  maint 



Went out to bid for permanent alum 
tank installation 



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

1.We	  started	  Ortho	  and	  PH	  readings	  twice	  a	  day 



•  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 



2014 completed permanent installation 
of Alum tanks 



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



         With avg 89% 
removal 





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 at 150 MG/L toxic to nitrifieres 
•  Shut alum off 
•  It took 2 months for Nite/denite to recover 
•  There was no negative impact to TSS or BOD 
  



Why	  .4	  eff	  ortho	  when	  RBC	  eff	  .1	  deten3on	  3me	  in	  sec	  
to	  long	  ge:ng	  rerelease	  in	  sec	  take	  one	  off	  line. 
• Vola3lity	  of	  sludge	  decreased	  seen	  60%	  	  
• Dt	  3me	  with	  drain	  pump	  RAS	  pump	  and	  plant	  flow	  
less	  then	  1hr 










