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Why upgrade your lagoon?
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riz=pee " NDH I~ d ﬁ Anticipated population

A Not meeting discharge limits 4 growth/higher loads

- A Performance has reduced over ~ A Municipal developmenty
time ~ industrial effluents
A Limited efficacy during cold ~ A LYONXBI &S NZPOdza
weather conditions or peak flows | I KSFRE 2F Y2NB
discharge limits to come
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For example:
ChallengeOverall reduced lagoon performance over time
Potential causes:

o 1TSS, BOD, NH3, TP, H2S
1. Sludge accumulation (benthal feedback) VanaRlilts

Anaerobic bacteria

A Benthal feedback in ponds can lead
to high effluent concentrations of

TSSBODand nutrients

Low DO, * Temp, sludge disruption
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For example:
ChallengeOverall reduced lagoon performance over time
Potential causes:
1—Sludge-aceumulationljenthalfeedback)
2. Changes in wastewater characteristicsr

environmental conditions (pH, dissolved oxygen
levels, temperature etc.)

3. Reduced bacterial activitydue to washout/short
circuiting/high flows, algae growth
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Sludge accumulation (benthal feedback)
A Dredging operation/lagoon cleanout
A Prescreening or larger settling pond

Changes in wastewater characteristics

A Aeration, prescreening
A Implementation of attached-growth systems

Reduced bacterial activity

A Baffles to redirect flow and increase hydraulic
retention time (HRT)

A Aeration for better mixing

A Implementation of attached-growth systems

The BioCord Reactor
for Lagoon

@ Optimization and

@l Improved Nutrient
Reductions
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Locating where the issue lies




Where Is the problem?
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grows), profiling your lagoon will tell you where the problem lies
and/or where you need to focus treatment
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X } ( = sample point

A Plant influent + effluent
A Wet well chambers to
each lagoon
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Example: Western Canadian facility
Concern: Effluent ammonia

)

Raw Influent

NH3: 4650 mg/L
BOD: 27 mg/L
TSS: 50 mg/L
DO: 6.2 mg/L
pH: 7.6
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Pond 1
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Anaerobic lagoon
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Pond2

N /

Anaerobiclagoon

A No significant algae growth visible
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Increase mixing
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62 aerators
(640 SCFM)
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Centre berm for
iIncreased HRT
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Final Effluent

NH3: 2530 mg/L
(winter)

6-9 mg/L
(summer)

BOD: 1615 mg/L
TSS: 20 mg/L
DO: 7.7 mg/L
pH: 8.0

Aerobic lagoon (Pond 3)



Example: Western Canadian facility
Concern: Effluent ammonia

)

Raw Influent

NH3: 4050 mg/L\

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

-

Pond 1

~

/

Pond 1 Effluent

NH3: 35 mg/L

BOD: 117 mg/L

TSS: 48 mg/L
DO: 0.6 mg/L

pH: 7.1

—
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Pond 2

o /

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
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Aerobiclagoon (Pond 3)
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Final Effluent

NH3: 2530 mg/L
(winter)

6-9 mg/L
(summer)

BOD: 15 mg/L
TSS: 20 mg/L
DO: 7.7 mg/L
pH: 8.0



Example: Western Canadian facility
Concern: Effluent ammonia
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m— Pond 1 —) Pond 2 —
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Solution:
ADredge Pond 1, Pond 2 | T

AUpgrade Pond 1 or Pond 2 to more
efficiently reduce BOD
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Aerobiclagoon (Pond 3)
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| Addressing Reduced Performance

In Lagoons

Upgrading lagoon systems for inCrease@==:-
treatment, prevention of algae, and bette
— cold-weather performance
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How can we address the problem?

1)Upgrade capacity and robustness of lagoons
Alncrease microbial content & activity, oxygen, mixing, SRT

2)Sludge removal

3)Alternatives: chemical dosing, beneficial bacteria,
controlled discharge
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Solution #1: Upgrade capacity and
robustness of lagoons using biofilm

The most effective and cosfriendly 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:

AHow they work anc
AWhat Issues wil

AConsiderations anc

benefits to an attached growth system
It resolve?

differentiators

Almproving coldweather treatment
AOptimization of biological processes
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BioCordM Reactors: An Overview

A Attached growth system
for lagoons and basins

Providesoptimal 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
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BioCordM Reactors: An Overview

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

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

A Bacteria are fixed to the media
surface, which increases SRT and
prevents washout at high flow rates
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BioCordM Reactors: An Overview

Biofilm develops imayers,creating
microclimates that form a heterogeneous
microbial population

Clean Media

A Heterotrophs and nitrifiers can eexist

A Biofilms can contain both aerobic and
anaerobic environments Media covered in

biofilm
(microorganisms)

A Dissolved nutrients can diffuse into
iInner layers during colder temperatures
(insulation provides warmth)
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