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WSP SYSTEMS

Preliminary treatment (screening,
grit removal), followed by:

One or more WSP series, each
comprising:

*an pond,

"a pond, and
one or more ponds

Depends on required effluent quality

This is the first of seven presentations on
waste stabilization ponds, and the first of
two introductory presentations.

With ponds systems we first have pre-
liminary treatment, i.e. screening and grit
removal, and then we have one or more
series of ponds. Each series comprises an
anaerobic pond, followed by a facultative
pond and then, depending on the effluent
quality required, one or more maturation
ponds.

Here we have an example (and it’s only an
example) of a pond system. There are
three series, and each series has an
anaerobic pond, a facultative pond and, in
this case, three maturation ponds. There’s
an extra anaerobic pond: this can be useful
when one of them is being desludged, but
it’s not always necessary.

Typicad pond depths aree ~3 m for
anaerobic ponds, ~1.5 m for facultative
ponds; and ~1 m for maturation ponds.
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This is Phase | of the Dandora pond
system serving the city of Nairobi in
Kenya. There are two series, each with a
facultative pond and three maturation
ponds. They are quite large ponds. the
facultative ponds are each 700 x 300 m,
that’s 21 ha; and the maturation ponds are
each 300 m square or 9 ha. The design
flow was 30,000 m*/day, 15,000 into each
series.

Phase Il comprises six additional series,
almost identical to those in Phase I, except
that the maturation ponds are 300 x 150 m.
The design flow is 80,000 m%day for
Phases | and Il combined — this reflects the
fact that the capacity of the Phase | ponds
was not in fact 30,000 m*/day but closer to
20,000.

Phase I11 will comprise an anaerobic pond
at the head of each of the eight series, and
thiswill essentially double the design flow
to 160,000 m*day. At 80 litres of
wastewater per person per day, this is
equivalent to a population of 2 million.

This is a satellite photo of Nairobi, on the
left, and the Dandora ponds, at the top on
the right. The ponds are clearly visible,
which isnot surprising as their total areais
of the order of 270 ha.




Western Treatment =~
Plant, Melbourne, g
_Australia

"1667.ha f WSP, treatin
~366 000 m%*day"

This is Melbourne, Austraia, in the
southern temperate part of the country.
The dide shows the ponds at the city’s
Western Wastewater Treatment Plant. It’s
a huge system: nearly 1700 ha of ponds, in
three series, treating over 360,000 m*/day
of wastewater, over half of which is
industrial wastewater.
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The first pond is in fact a hybrid pond.
The first 400 m are deep and this section
acts like an anaerobic pond. The rest of
the pond is shallower and is aerated, so
this part is an aerated lagoon (rather than a
facultative pond). The remaining nine
ponds are maturation ponds for the
removal of nitrogen and faecal coliform
bacteria.

This dide dons the aty o Mdboume
ad thelocation o the Westan Treatment
Plant. The pond effluent is discharged into
Port Phillip bay, which is an enclosed bay,
so the regulator, the Environmental
Protection Agency of the State of Victoria,
has set quite stringent standards for total
nitrogen and faecal coliforms — to prevent
eutrophication of the bay, and to safeguard
the health of people swimming and
windsurfing in the bay.

This is a sadlite pao of the Wetan
Trestmnat Rat, ad the “56 BEe” s3ies
isin the centre.
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Here you can see the first hybrid pond.

First half of
anaerobic section D
“‘tovered far

biogas collection
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The fird helf o the anerdac sedion o
this pod is covared to adlett the ioges
whichisusdto gaaadedeadriaty. This
is avay goad gyxcech to use & lage
waks At the Wetan Treatment Plant
biogas is collected from the anaerobic part
of all three hybrid ponds. This generates a
vast amount of electricity, much more than
isneeded on site. Thelarge surplusissold
to the local power company and thisyields
a profit for Melbourne Water of around 1
million US dollars a year.

A recat dedgmat hes been the
inrgtioninpod#5 o antrifyingand de
nitrifying adivaeted dudgedat. Thiswes
necesssaay because the regdaar hed
Foaafied an even higne ganderd far tad
nitragan, which the pads by thamselves
could not achieve.
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Chappelle Thouaroult,
Brittany, France ;

Thisisthe pond system serving the village
of Chappelle Thouaroult in Brittany in
northern France. The village has a pop-
ulation of about 1500, and the pond system
is a facultative pond followed by three
maturation ponds.
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In Fraxe as a wde thae ae aoud
2500 pod sydars saving neny sl
camunties o a fev hudred pade
Gamay hes ova 3000 sydans with
around 1,500 in Bavariaalone.
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Ad in the US thae are sonre 7,500 pad
systems, generally serving populations up
to around 5000.
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ThsisCGdarain Souh Amaica Vay
litlewedtenaer, oy aoout 10 paoat o
the tad, is tredted in South Aneicg,
dthough in soe aess it is bata then
ths The dide dons apodea, an advat
redly, by Aagvdle the waa ad
Sangage conpay in the province o
Vdlg in the souhnest of the courtry.
The pda sys “We trest auor
wedenaa!
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A ths is ae d Aasevdles pod
sydarg saving the grdl ton o
Ghebra. The wastewater flow is about 25
litres/sec, and it’s treated in a 2-day
anaerobic pond and then in a 5-day
facultative pond. The facultative pond
effluent is used to irrigate sugar cane
which is the main crop in this part of
Colombia.
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This dide dons the two paxs nore
dealy. Infrat of theaneardac pod ae
e edpainatd reedas qperated by
researchers from UniValle, the main
university in the nearby city of Cali.
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Brazlandia,
istrict,

We ae now in Braadl - in, in fag, the
Federal District which surrounds the
capital, Brasilia. This pond system serves
Brazlandia and there are two series, each
with an anaerobic pond and a facultative
pond.
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Samambaia, FederaliDistrict, Brazil

e Note highly baffled primary maturatior porid-e.
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Thisisanatha pod sygeminthe Fedad
Ddrid, & Sarentaa Thae aein fact
anaerobic sections in the facultative ponds
on the right, but these aren’t very clear in
the dide. Each of the two facultative
ponds is followed by two maturation
ponds, and these were baffled to improve
their  hydraulics and thus ther
performance.

We ae now in Sodlad, & Tigh Mar
Trossachs in Central Perthshire. These
ponds serve the holiday home complex
situated immediately behind the baronial
mansion shown in the top photo. The
attractive “lake” in the foreground of this
photo isin fact the facultative pond. Inthe
lower photo you can see the facultative
pond again, and it is followed by two
maturation ponds, with the final effluent
discharging into Loch Achray.
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. Facultative pond

In the UK there are only about 40-50 pond
systems and they are all privately owned,
except this one at Scrayingham, a small
village northeast of York, which is owned
and operated by Y orkshire Water.
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If you thirk ponds oy wark wdl in hat
dindes then thirk sgan This dide
shows a pond system in Quebec in winter.
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Motile
algae
and
non-
motile
algae

Feadtdive ad natudion podks ae
wdly adespgenadaour (ad, if they're
nat, then sorething' slikdy to be wrang).
The gemn adaur is due to the prduse
growth of micro-algae in the pond.

K, ’'m nat gang to tun yau ino an
dgdag4, b egneas ned to know a
little about these mao-dgee as they ae
the “wak hosss’ o faoltaive ad
metuation ponds WWe can dvide tham
ino two kroed gauys the ntile ad the
normotile algae.
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Motile
algae
and

non-
motile

Motile algae
have
one or more
‘flagella’

Mdile dgee have e o nore “tals’
dlad flagdlee which eede tham to
nmove SO, inthe fary tubd watas o
faodtative podks ths gves tham an
advatage ove nonndtile fans ad <o
they tad to predomirete in these pods
Bu & yau nove down a spies of
maturation ponds, the water becomes less
and less turbid and you find more and
more non-motile algae and fewer motile
ones.
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Algee ae edrardy inpatat in pods
Thar mein rde bu nat by ay neas
thar oy ang isto provide axygenfar the
pod bedaia to axidze the agaic
aonpoucs in the wedenaer (in ather
wads to renove the BAD). Algee e
light enagy to ‘fixX QO into new odluar
material — this is photosynthesis, and the
main by-product of photosynthesis is
oxygen. One of the main end-products of
bacterial metabolism is carbon dioxide,
and this is used by the algae. So there’s a
mutualistic relationship between the pond
algae and the pond bacteria: the agae
supply the bacteria with oxygen and the
bacteria supply the agae with carbon
dioxide.

31.

32.

Photosynthesis

+ Algae use light energy to ‘fix’ carbon
dioxide, and oxygen is produced from
water as a by-product:

106CO, + 236H,0 + 16NH, + HPO, —=.
CyoeHi6104sN P + 1180, + 171H,0 + 14H*

Figures for
typical US
domestic

wastewater

Energy requirements
Wastowatr flow 3780 m'lday

ie, 1 million
US gallons/day

Aot sge
Reraed lagoon
Blodse it

* = rotating
biological
contactor

(RBC)

Thisdidedonsthedarticd eqetionfar
algal photosynthesis:

106 moles of CO, are fixed per mole of
algae produced, and this requires 236
moles of water which become 118 moles
of O,. A little nitrogen and a little
phosphorus are also required to ‘make’ the
algae. It’s important to note that the
oxygen produced comes from H,O, and
not from the CO,.

The paosyrihdic provison d axygen
gves pors a hg avatae ova
dagraredaicd fans d wedenaa
treatment. This dlides shows the energy
requirements of three types of electro-
mechanical treatment: for a wastewater
flow of 1 million US gallons per day
(that’s 3,780 m°day), activated sludge
requires around 1 million kWh of
electrical energy per year; aerated lagoons




around 800,000 kWh per year; and biodisc
units (now more commonly called rotating
biological contactors) around 120,000
kWh per year; but ponds don’t require any
electrical energy: they get al the energy
they need directly from the sun.

Pond construction is simple,
mainly earthmoving

Rods are vay anpge to buld, ad the
main civilswork is earthmoving.

Bu if the =al is too panedde (far
example, sandy soilsin coastal areas), then
you have to line them with an im-
permeable plastic membrane — as was
done for this pond in southern Spain. The
photo was taken before the pond was
commissioned, so the liquid you see in the
pond is stormwater.

Ponds can receive a higher load in summer
than in winter, so they’re excellent in
tourist resorts. Of course a pond designed
to serve a winter population of p can only
treat the wastewater from (2 or 3)p in
summer (the precise value depends on the
particular winter and summer design
temperatures), but it’s a ssimple enough
matter in any one case to decide whether

inter, so th

T WAPY . W 3 &= | you design for winter or for summer.
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