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Use of Ponds

Wastewater Treatment Facility

Employs natural biological processes

In use since ancient times

Used around the world

Industrial and municipal applications

Cost effective for smaller communities



Advantages of a Well-designed Pond

Does not require expensive equipment

Does not require a highly trained 
operator

Economical to construct

Treatment can be equal or superior to 
some other treatment processes

Can be adaptable to variable loadings



Consumes little energy

Provides wildlife habitat

Few sludge handling & disposal problems

Most trouble-free of any treatment process

When designed & used correctly

Provided a high quality effluent is not 
required



Pond Limitations

Odors

Land requirements

Lack of control over effluent quality

Possible groundwater contamination 
unless lined



MINIMUM  2 FT.



BARSCREEN

Pond Parts

FLOWMETER

GRIT CHANNELS

OUTLET

EFFLUENT LINE

TRANSFER LINE
RECIRCULATION LINE

DIKE OR BERM



Pond Classifications

Aerobic

Anaerobic

Facultative



3 – 20 days detention time 
in a two pond system



Motor

Guy Wire
Float

Draft Tube

Power Cable

Floating Surface Aerator

Impeller located inside draft tube



Sub-surface Diffused Aeration





Surface Loading Rate

Organic Loading in lbs. BOD/acre/day

Aerobic ponds 60-200 lbs. BOD/acre/day

Mechanically 

aerated ponds 20-400 lbs. BOD/acre/day



Surface Loading Rate = 200-1000 lbs. BOD/acre/day

> 14 feet in depth





80 % Aerobic

20% Anaerobic

Facultative

4 – 8 feet deep

Surface Loading Rate =
15-50 lbs. BOD/acre/day



Ammonia



Most algae growth  and O2 production occurs in the top 2-2.5 feet

2 -2.5 ft.

Cold water holds MORE dissolved oxygen (DO)



Surface Loading Rates

Anaerobic 200-1000 lbs. BOD/ac/day
Mechanically

aerated 20-400 lbs. BOD/ac/day
Aerobic 60-200 lbs. BOD/ac/day
Facultative 15-30   lbs. BOD/ac/day
Tertiary or

polishing 5-15   lbs. BOD/ac/day





Removal Efficiencies

Overall BOD removal 50 – 90 %

Facultative Ponds (with 50-60 days detention)

BOD 70 – 80 %   (80 % of the time)
Coliform bacteria 90 – 95 % 

Controlled Discharge Ponds (with 180 days 
detention)

BOD & TSS 85 - 95 %
Fecal coliform up to 99 %                         



Used to minimize algae discharge



Pond Start-up

Minimum one foot of water in pond prior to 
introduction of wastewater  (recommend 2 ft.)
Keep pH above 7.5
Start ponds in warm weather
Discharge to pond intermittently for first few 
weeks
Algal blooms will appear in 7 – 12 days
Takes at least 60 days to establish a thriving 
biological community













What is this?















Pond Cover



Known as “Bird Balls”



Process Control Sampling
and Analysis

pH
Temperature
Dissolved oxygen (DO)

Test each pond in the system
Test pH and DO at lagoon outlet

pH and DO will be 
lowest at sunrise
highest in late afternoon

Always record results



Target Values

Primary Pond Secondary Pond
pH  > 7.0 pH  > 8.0

DO > 1.0 DO > 5.0

Deep sparkling emerald green usually indicates 

high pH and adequate DO

Dull green or colorless usually indicates declining 
pH and lowered DO

Gray usually indicates overloading or other problem



What is this? PINK ???



Purple Sulfur 
Bacteria !



Purple Sulfur Bacteria









More Toilet History

14th Century:

Toilet paper was first introduced in China (for the 
Emperor’s use). Sheets were approximately 
60 cm X 90 cm.

1596:

The flushing toilet was invented.
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