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Why upgrade your lagoon?

άbƻǿέ ǊŜŀǎƻƴǎΥ

Å Not meeting discharge limits 
Å Performance has reduced over 

time 
Å Limited efficacy during cold 

weather conditions or peak flows 

ά[ŀǘŜǊέ ǊŜŀǎƻƴǎΥ

Å Anticipated population 
growth/higher loads

Å Municipal development Ą
industrial effluents

Å LƴŎǊŜŀǎŜ ǊƻōǳǎǘƴŜǎǎ ǘƻ άƎŜǘ 
ŀƘŜŀŘέ ƻŦ ƳƻǊŜ ǎǘǊƛƴƎŜƴǘ 
discharge limits to come

¢ƘŜ άǿƘȅέ Ŏŀƴ ƳŀǘǘŜǊ ǿƘŜƴ ŎƻƴǎƛŘŜǊƛƴƎ ŘƛŦŦŜǊŜƴǘ ǎƻƭǳǘƛƻƴǎΗ



¢ƘŜ άǿƘȅέ Ŏŀƴ ƳŀǘǘŜǊ ǿƘŜƴ ŎƻƴǎƛŘŜǊƛƴƎ ŘƛŦŦŜǊŜƴǘ ǎƻƭǳǘƛƻƴǎΗ

For example:

Challenge: Overall reduced lagoon performance over time

Potential causes: 

1. Sludge accumulation (benthal feedback)

ĄBenthal feedback in ponds can lead
to high effluent concentrations of
TSS,BODand nutrients



¢ƘŜ άǿƘȅέ Ŏŀƴ ƳŀǘǘŜǊ ǿƘŜƴ ŎƻƴǎƛŘŜǊƛƴƎ ŘƛŦŦŜǊŜƴǘ ǎƻƭǳǘƛƻƴǎΗ

For example:

Challenge: Overall reduced lagoon performance over time

Potential causes: 

1. Sludge accumulation (benthal feedback)

2. Changes in wastewater characteristicsor 
environmental conditions (pH, dissolved oxygen 
levels, temperature etc.)

3. Reduced bacterial activitydue to washout/short 
circuiting/high flows, algae growth



¢ƘŜ άǿƘȅέ Ŏŀƴ ƳŀǘǘŜǊ ǿƘŜƴ ŎƻƴǎƛŘŜǊƛƴƎ ŘƛŦŦŜǊŜƴǘ ǎƻƭǳǘƛƻƴǎΗ

Sludge accumulation (benthal feedback)
Å Dredging operation/lagoon cleanout 
Å Pre-screening or larger settling pond 

Changes in wastewater characteristics
Å Aeration, pre-screening
Å Implementation of attached-growth systems

Reduced bacterial activity
Å Baffles to redirect flow and increase hydraulic 

retention time (HRT)
Å Aeration for better mixing 
Å Implementation of attached-growth systems

The BioCord Reactor 
for Lagoon 
Optimization and 
Improved Nutrient 
Reductions



Locating where the issue lies

The importance of lagoon profiling and 
comprehensive data collection



Where is the problem?

7ÈÅÎ ÉÔȭÓ ÎÏÔ ÉÍÍÅÄÉÁÔÅÌÙ ÏÂÖÉÏÕÓ ɉÅȢÇȢ ÙÏÕ ÃÁÎ ÓÅÅ ×ÈÅÒÅ ÁÌÇÁÅ 
grows), profiling your lagoon will tell you where the problem lies 
and/or where you need to focus treatment

1 2

3 4 5

= sample point

Influent

Effluent

ÅPlant influent + effluent
ÅWet well chambers to 

each lagoon



Pond2Pond 1

Example: Western Canadian facility
Concern: Effluent ammonia 

Raw Influent

NH3: 40-50 mg/L
BOD: 27 mg/L
TSS: 50 mg/L
DO: 6.2 mg/L
pH: 7.6 

Final Effluent

NH3: 25-30 mg/L 
(winter)
6-9 mg/L 
(summer)
BOD: 10-15 mg/L
TSS: 20 mg/L
DO: 7.7 mg/L
pH: 8.0

Anaerobic lagoon Anaerobic lagoon

Aerobic lagoon (Pond 3)

Centre berm for 
increased HRT

SolarBeeto
increase mixing

62 aerators 
(640 SCFM)

ÅNo significant algae growth visible



Pond 2Pond 1

Example: Western Canadian facility
Concern: Effluent ammonia 

Raw Influent

NH3: 40-50 mg/L
BOD: 37 mg/L
TSS: 50 mg/L
DO: 6.2 mg/L
pH: 7.6 

Final Effluent

NH3: 25-30 mg/L 
(winter)
6-9 mg/L 
(summer)
BOD: 10-15 mg/L
TSS: 20 mg/L
DO: 7.7 mg/L
pH: 8.0

Aerobic lagoon (Pond 3)

Pond 1 Effluent

NH3: 35 mg/L
BOD: 117 mg/L
TSS: 48 mg/L
DO: 0.6 mg/L
pH: 7.1

Pond 2 Effluent

NH3: 35 mg/L
BOD: 134 mg/L
TSS: 65 mg/L
DO: 0.7 mg/L
pH: 7.1

High BOD entering aerobic lagoon 
contributes to inhibition of nitrifier growth



Pond 2Pond 1

Example: Western Canadian facility
Concern: Effluent ammonia 

Aerobic lagoon (Pond 3)

Solution: 

ÅDredge Pond 1, Pond 2

ÅUpgrade Pond 1 or Pond 2 to more 
efficiently reduce BOD



Addressing Reduced Performance 
in Lagoons

Upgrading lagoon systems for increased 
treatment, prevention of algae, and better 

cold-weather performance



.Ï× ÔÈÁÔ ×ÅȭÖÅ ÉÄÅÎÔÉÆÉÅÄ ×ÈÁÔȭÓ ×ÒÏÎÇ ȣ

How can we address the problem? 

1)Upgrade capacity and robustness of lagoons

2)Sludge removal 

3)Alternatives: chemical dosing, beneficial bacteria, 
controlled discharge

ÅIncrease microbial content & activity, oxygen, mixing, SRT



Solution #1: Upgrade capacity and 
robustness of lagoons using biofilm

The most effective and cost-friendly way to upgrade a lagoon is using an 
attached growth system to increase capacity

Using the BioCord Reactor as an example, this presentation will outline:

ÅHow they work and benefits to an attached growth system

ÅWhat issues will it resolve?

ÅConsiderations and differentiators

ÅImproving cold-weather treatment

ÅOptimization of biological processes



BioCordTM Reactors: An Overview

ÅAttached growth system 
for lagoons and basins

14

Provides optimal conditionsfor 
beneficial bacteria to develop and treat 
WW:

V High surface area 
V Charged surface for stronger 

microbial attachment
V Enhanced oxygen delivery and 

mixing



BioCordTM Reactors: An Overview

The creation of an optimal environment leads to the rapid proliferation of 
microorganisms to form robust and stable biofilm

ÅSignificantly higher concentration 
and activity of bacteria that treat 
wastewater (utilize nutrients faster 
than algae)

ÅBacteria are fixed to the media 
surface, which increases SRT and 
prevents washout at high flow rates 



Biofilm develops in layers, creating 
microclimates that form a heterogeneous 
microbial population

ÅHeterotrophs and nitrifiers can co-exist 

ÅBiofilms can contain both aerobic and 
anaerobic environments

ÅDissolved nutrients can diffuse into 
inner layers during colder temperatures 
(insulation provides warmth)

BioCordTM Reactors: An Overview

Clean Media

Media covered in 
biofilm 

(microorganisms)


