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Introduction & Background (1)
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Introduction & Background (2)

 Main (environmental) drivers in facultative ponds
are: Solar Radiation, Temperature and Wind

PHOTOSYNTHETIC RATE AS A FUNCTION OF
TEMPERATURE AND SOLAR RADIATION

Photosynthetic rate {g/s)

Light intensity (cal/m?.d)

(Source: von Sperling, 2007)
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Introduction & Background (3)

Light intensity
1
Photo - Inhibition

4]
©
o
E PG m
E PN MAX ;U?
> <
w o
9 ]
o S
e oo >
o 3
(+)

ﬂz ;
(- |

EPA (2011): 54 to 540 W/m?

b T Pfad
/.\ IEEM,@ iEE(’E\l/]c'\L/J?c(e;g]f I!Z-lnvironme#tal Engineering 11th IWA SPGC|aI|St Group 21st—23rd March 2016
tatt —
(Un' versity Wit’glg{;rljlaegrceigcig Universty Conference on Wastewater _
Witten/Herdecke mar@uniwi-ieem g Pond Technologies Slide 5




Introduction & Background (4)
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Introduction & Background (5)

Existing sunlight based approaches
e Oakley, 2005

_6 kgB O D Lagop = BOD areal Loading rate (kg/ha d)
L, . =(1937°) -
A4,BOD hCl . d RS, = Average minimal monthly

Insolation  (kWh/mz2d)

 Gloyna Methode

BOD

BOD; in the system influent (mg/L}).

B p _T)/250 LIGHT = Solar radiation (langleys).
V — O,OBSQ(BOD) (1,09 ® V = Pond volume (m’).
Q = Influent flow rate (m*/day).
T = Pond temperature (°C).
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Data Acquisition (1)
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Data Acquisition (2)
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Data Acquisition (3)
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Data Acquisition (4)
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Data Acquisition (5)
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Methodology and preliminary Results

Design Formula facultative pond (empiric approach Mara 1987)
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Methodology and preliminary Results

Design Formula facultative pond (empiric approach Mara
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Methodology and preliminary Results

~Design Comparision COD Removal and Insolation (Entebbe, Uganda — own data)
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Methodology and preliminary Results

Design Comparision COD Removal and Insolation
(Riviera de Sao Lourenco, Brazil - data from third parties)
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Methodology and preliminary Results

Design Formula tacultative pond (empiric approach Mara 1987)

Lp cop = 615 - (1,125 - 0,0023 - T,,)(™-25) . FS

Permissible Surface Load for Facultative Ponds for varying solar
radiation
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Introduction & Background (1)

* REMINDER:

PHOTOSYNTHETIC RATE AS A FUNCTION OF
TEMPERATURE AND SOLAR RADIATION

Photosynthetic rate (g/s)

Light intensity (cal/m?.d)

(Source: von Sperling, 2007)
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Methodology and preliminary Results

Design Formula tacultative pond (empiric approach Mara 1987)

Lp cop = 615 - (1,125 - 0,0023 - T,,)(™-25) . FS

Permissible Surface Load for Facultative Ponds for varying solar
radiation
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Methodology and preliminary Results

Aerated Ponds (empiric approach by FUCHS Enprotech GmbH)

Ly, cop = 33,6 -

00347 - TW . | - k.

Factor

Value

k, for number of aerated ponds
(in series)

0.75 for one aerated unit
1.0 for two aerated units

1.2 for three aerated units

k, for slope material

0.8 for membrane (foil)
1.0 for natural layer

1.2 for rough surface such as geomembrane or gravel

The formula is a further development of the German ATV - A 201 with aditional (empircal) parameters for
Temperature (which was neglected in the current A 201)

The FUCHS brothers have developed this (empirical) formula with data from Germany as well as from
Mediterranean countries and practical experiences collected from other regions worldwide.

A temperature coefficient is introduced, which allows improved pond design adapted to a greater range of
climatic conditions (different from the current A 201).

Additional design parameters are introduced with respect to the number of aerated ponds in series and the
surface structure of the pond liner.
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Conclusion & Acknowledgement

e Successful Validation of design approach for faculative
(with COD and Water Temperature). Continuation is
needed with more data from various sites.

e Still in Process: Including one additional parameter for
Insulation. First results are promising.

e Aerated Ponds: Successful implementation of additional
design parameters: number of aerated ponds in series and
the surface structure of the pond liner.
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Conclusion & Acknowledgement
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