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Troubleshooting BNR Systems in Small Communities

Causes of Noncompliance in Small BNR Systems:

1) Small system operators are not trained very well to run BNR systems

2) Small systems typically do not have their own labs to run process control tests

3) Small systems are designed using textbook characteristics for influent waste
streams

4)  Small systems often suffer from inadequate soluble carbon that drives 
denitrification and orthophosphate release reactions



How BNR is supposed to work:

Most Important ςA good solubleinfluent cBOD5

Second Most Important ςLow nitratesin Anaerobic Zone

Third Most Important ςLow nitratesin Anoxic Zone

Fourth Most Important ςProcess Control so you know!
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Troubleshooting BNR Systems in Small Communities

First, we will look at a small community:

Å That abandoned one wastewater treatment plant 

ÅConstructed a new BNR wastewater treatment plant

ÅSuffered from nearly random compliance for 4 years

ÅThen reached out to the Compliance Assistance Unit to visit their BNR 

system.





BNR (Carrousel type)

RAS (NO3-N)
RAW  (Carbon)

ANA

ANA

ANXOXIC

NO3-N 
Recycle
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Bradford Wastewater Treatment Plant
Effluent Total Phosphorus 
1/1/2014 to 4/25/2018

Monthly
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Date Range
Monthly
Average
Reported

Compliant % Compliant Noncompliant % Noncompliant

Jan 2014
to

Mar 2018
51 10 19.6 41 80.4



Location COD NH3-N N03-N P04-P

Standard  (300 mg/L) 299

Influent 190 19.0 1.27

Anaerobic Tank 119 4.5 11.9 1.01

Anoxic Tank 113 0.1 14.6 0.99

OxicTank 0.02 14.7 0.99

Final Effluent 99 0.09 13.9 0.79

RAS 14.2

Note all samples are grab samples (Samples run on 3/15)
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Nitrate Profile 
(mg/L)

RAS Anaerobic Anoxic
3/15/2018 14.3 11.9 14.6
3/19/2018 8.7 12.5 11.9
3/20/2018 11.6 7.9 11.8
3/21/2018 11.5 7.5 12.0
3/22/2018 8.6 8.2 11.1
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Too much Nitrate everywhere

Solution: Manage the Nitrates
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Solution: Manage the Nitrates

1)  Closed the nitrate recycle gate completely
2)  Run vertical rotor at 38 Hertz
3)  Turned 2nd Anaerobic Zone Mixer OFF for 3.5hours, ON for 30minutes
4)  Turned Anoxic Zone Mixer OFF for 3.5hours, ON for 30minutes
5)  Profile Ammonia, Nitrate, and Orthophosphate in each zone 
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Date

Bradford WWTP
Nutrient Profile

Nitrate Grab Sampling
4/11/2018 - 5/23/2018

Anaerobic - NO3-N Anoxic - NO3-N













First April sample was high (1.25 mg/L), but the rest of the samples brought 
the monthly down to 0.66 mg/L

Alum feed was shut down 5/2

May 2018 another consecutive month of compliance for TP

In addition, the village was spending $800 - $1000/month for alum previously.

Electricity demand should also be reduced due to mixer turndown
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Digester Nutrient Profile

Ammonia 
Nitrogen 

Dilution Nitrate 
Nitrogen 

Dilution Orthophosphate Dilution

Nondetect (1:4) 504 mg/L (1:20) 220 mg/L (1:200)
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Date (Monthly Average)

Bradford Wastewater Treatment Plant
Effluent Total Phosphorus Concentration

January 2014 - February 2021



Date Range
Monthly
Average
Reported

Compliant % Compliant Noncompliant
% 

Noncompliant

January 2014
to

March 2018
51 10 19.6 41 80.4

April 2018
To

February 2021
35 31 88.6 4 11.4



Keys to BNR:

Process Control!

1) Monitor the nutrients in the Inputs to each zone

2) Monitor the nutrients in Internal Recycles (Digester Supernatant)

3) If the Chemistry is correct in the zones, the bacterial response will 
be compliant.

4) Know the chemical environment in each zone of the WWTP.
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BNR in an SBR?







BNR in an SBR

Originally, I was called to diagnose a filament issue.

The SBR had Type O21N, EVERYWHERE.

And it was causing severe noncompliance (11/22/2020)







BNR in an SBR

There was more filament than floc, and solids were being decanted

Type O21N is a septicity filament

So, the solution was to track down the septicity source:

Long, low flow force mains and solids handling are first to check.




