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Improving Nutrient Removal  at Existing 

Wastewater Facilities Using Cyclical 
Aeration and Chemical Addition 



 
• Background 
• Compliance Issues 
• Alternatives Development 
• Implementation 
 
      

Presentation Outline 



Project Location 
Town of Plainfield, CT 

North Treatment 
Plant 

Village Treatment 
Plant 

Windham 
County 



 
 
 

 
 
 
 

Rehabilitation of Wastewater 
Treatment Facilities 

• Two Plants 
− Aging Equipment 
− New CTDEEP regulations regarding 

Nitrogen, Phosphorus & Metals 

• Costly To Replace 
• Project Approach 

– Compliance for Phosphorus 
Limits  (0.43 mg/l) 

– Nitrogen goals (6 mg/l) 
– Modernize aging equipment 
– Maintain existing infrastructure 
– $5.5 vs $45 Million 

 
 
 

Village Plant 0.707 MGD  

North Plant 1.086 MGD 



Regulatory Issues 



Defining Problems and Needs 

• Failing equipment 
– Maintaining plant operation during construction 

• Maximizing the re-use of existing infrastructure 
• Meet new phosphorus limits 

– Phosphorus accumulation in older sand filter beds 

• Incorporate low level nitrogen removal 
• Need for Influent Fine Screening 



Village Site Plan 



Development of Alternatives - Early Studies 



Alternative Biological Processes 



Selected Cyclical Aeration 



Typical Average Flows 
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Flow Chart - Plainfield Village WPCF 
Monthly Average Max Day Flow Monthly Average Daily Flow Monthly Average Min Day Flow



Typical BOD Removal 
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BOD - Plainfield Village Plant 
Influent BOD Effluent BOD



Typical TSS Removal 
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TSS - Plainfield Village Plant 
Influent TSS Effluent TSS



Typical Nitrogen Removal 
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Nitrogen Profile - Plainfield Village WPCF 
Influent TN Effluent TN



Typical Phosphorus Removal 

 -

 5.0

 10.0

 15.0

 20.0

 25.0

Ja
n-

09

M
ar

-0
9

M
ay

-0
9

Ju
l-0

9

Se
p-

09

N
ov

-0
9

Ja
n-

10

M
ar

-1
0

M
ay

-1
0

Ju
l-1

0

Se
p-

10

N
ov

-1
0

Ja
n-

11

M
ar

-1
1

M
ay

-1
1

Ju
l-1

1

Se
p-

11

N
ov

-1
1

Ja
n-

12

M
ar

-1
2

M
ay

-1
2

Ju
l-1

2

Se
p-

12

N
ov

-1
2

Ja
n-

13

M
ar

-1
3

M
ay

-1
3

Ju
l-1

3

Se
p-

13

N
ov

-1
3

Ja
n-

14

M
ar

-1
4

M
ay

-1
4

Ju
l-1

4

Se
p-

14

N
ov

-1
4

TP
 (m

g/
L)

 

 Phosphorus Profile - PLAINFIELD Village WPCF 

Influent TP Effluent TP



Full Scale Piloting 



New Influent Fine Screening 



Existing Mechanical Aeration 



Aeration Cleaning and Demolition 



New Aeration System Design 



New Anaerobic Selector 



Anoxic Mixer 



New Diffused Aeration 



New Biological System On Line 



Demolition and Repair of 2nd Reactor 

 



New Blowers for Aeration System 



Capital Improvement Plan 

$0

$1,000,000

$2,000,000

$3,000,000

$4,000,000

$5,000,000

$6,000,000

Time 

Accumulated Budget

Accumulated Cost



Constructed Improvements  

 
• New Influent Fine Screen 
• New Anaerobic Selector 
• New Anoxic Mixers 
• New Diffused Aeration 
• New Tri-lobe Blowers 
• New DO and Nitrate Sensors  
• New Computerized Aeration Monitoring and Control 

System 
 



Credits/Questions 

 
Presenter 

Jeffrey M. McDonald, PE (JMcDonald@fando.com) 
 

Special Thanks To 
Town of Plainfield 
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