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Nutrients :
Phosphorus & Nitrogen

Blologlcal Oxygen Demand (BOD)

Raw Sewage

Monthly Rain Averages of
Mbaracayu, Paraguay

Conclusions:
o A wide variety of plants
can survive in the tem-
perature range
e Never freezes
e Moderate rain
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Sewage Breakdown

Role of Plants:

Role of Microbes:

e Absorb N & P through growth « Decompose solids and sludge

 Provide a substrate for
microbial growth
«Add oxygen, reducing BOD

into simple organic compounds

eReduce BOD and TSS

e Requires oxygen

e Most effective when aerated

e Aeration

e Mechanical pumps
o Falling water oxygenates

Water Hyacinth

o Free-floating aquatic plant with
large leaves and flower

g e Reproduces asexually through

runners and sexually through seeds

e Rapid reproduction

2 ala « Already present in Mbaracayu
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v. Florida

M ° Able to survive significant N & P

fluctuations

e Proven effective in systems from
San Diego to Thailand

o Can be used for animal feed,
fertilizer, and paper

safe effluent

per day

Primary Treatment

e 225 x 2 x 1 meter lagoons with water

hyacinth
e Suspended solids settle
e Water hyacinth

e Remove ~60% N & P

e Reduce BOD
e Minor microbial decomposition

« Each lagoon has a 2.5 day detention

period

Sludge Removal

o All lagoons require periodic intervals of sludge removal

Objectives

e Design a sustainable sewage processing system that only
uses natural biological processes and organisms to create

o« Capacity to absorb and process the waste of 250 people

e Provide a sucessful solution that inspires other commu-
nities to adopt similar systems

Recommendation

I Sewage Gone Green

The current system: 3
unused and small tenches
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o Current working system is under capacity
1300 gallon septic tank

o Architect created a “green” sewage system that
is no longer in use
e 3 12x1x1 meter trenches with assorted plants
o Insufficient size: 10,000 gallon capacity
e Did not produce clean effluent

Secondary Treatment
e 220 x 2 x 1 meter lagoons with
water hyacinth
e >95% TSS reduction
« Water hyacinth provide a sub-
strate for microbes
e Microbes

e Aeration enables breakdown

of organic solids
o 2 Day detention period (x2)

Maintenance

Maturation Pond
e 30 x4 x 0.5 meter lagoon
devoid of plant life
« Exposes effluent to sunlight
«UV light kills bacteria
o 3 day detention period
« Discharges safe effluent

Water Hyacinth

System Size
o Estimated 5000 gal/day
250 people x 20
gallons/day
o Total capacity: 63,000
gallons
o 12 days
e Lagoon Area: 300 mA2
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e Frequency depends on lagoon and data collected

e Procedure:

e Water is drained into the neighboring/next lagoon

o Sludge is manually removed by workers
 After removal, sludge can either be dewatered and
applied as liquid fertilizer or composted

e To ensure optimal nutrient removal high
water hyacinth growth is necessary
« Constant harvesting of water hyacinth pre
vents overcrowding and provides a
sustainable resource (est. 45 wet tons/year)
e Water Hyacinth uses:
o Animal feed, fertilizer, paper
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Next Y
Steps ..
o Better determine system size
e Measure daily sewage inflow
e Implementation
«Continuous improvement
«Collect data to optimize:
System effectiveness
eSludge removal

eHyacinth harvesting




