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This presentation is on waste stabilization
pondsin Europe.

Bavaria has ~3000
WWTPs, including

Europe is often considered to be too cold
for waste dtabilization ponds. Many
European countries experience cold
winters and warm summers so natural
systems require much longer retention
times to complete the treatment process.
However in Quebec, Canada, where the
temperatures are far colder than those in
Europe, this pond system, designed to
allow for temperature extremes, functions
particularly well.

Germany experiences a similar climate to
that in the UK. In Bavaria in southern
Germany there are around 1500 waste
stabilization pond systems which make up
50% of Bavaria’s wastewater treatment
plants.

This dlide shows a smal waste
stabilization pond system in Bavariain the
village of Berg near Munich. It serves a
population of 250 people and operates
satisfactorily all year round, despite mean
January temperatures falling to —2°C.




Met. data for Munich

Temperature (celsius) Rainfall (mm)

The Berg pond system is designed to meet
local water quality requirements whilst
taking into account the cold winters, warm
summers and high levels of rainfal
throughout the year.

This is the first pond in the series. It is an
anaerobic pond and is used for primary
treatment of raw wastewater. This system
has two anaerobic ponds operating in
parallel.

(November - so plants have died back)

This is the secondary facultative pond
which follows the anaerobic pond. The
majority of BOD and suspended solid
removal occur in the anaerobic pond and
this pond.

At the far end of the secondary facultative
pond is an integrated reedbed. This is
planted with Typha. This photograph was
taken in November, so the Typha has died
back. It will begin to grow again in March
or April.
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Reed bed 2érig’around’
{November - so plants h
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Capital and O&M costs of various wastewater

treatment processes for 500 p.e. in Germany in 1996

Treatment Capital costs O&M costs
process (DM p.e.”) (DM m-3%)
Activated sludge 2,000 2.00
Trickling filter 1,500 1.70
Aegrated lagoon 1,200 1.70
Vertical-flow CW 1,200 1.50
Horizontal-flow CW 1,500 1.30
WSP 700 1.20

Average 1996 exchange rate: DM1 =€0.53 = £0.43

German pond design criteria
[ATV-DVWK-A 201, 2003)

= Anaerobic ponds (sedimentation ponds):
0.5 m? per person, depth 21.5 m
(equivalent to 100 g/m3 day *)

= Secondary facultative ponds (nonaerated
lagoons):
8 m?2 per person, depth ~1 m - =
(=38 kg BOD/ha d*) Fiom P perach

per day

» OR: Primary facultative ponds:

10 mZ2 per person, depth ~1 m (= 50 kgrha d *)

The effluent from the reedbed channel
flows along a specialy designed outlet
channel...

...and percolates through an infiltration
bed before flowing aong an effluent
channel to the Lake of Starnberg.

This dide dons the dffaae bawen
cgatd ad gogdion ad nmanaeae
costs for various wastewater treatment
processes in Germany in 1996. The capita
cost of waste stabilization ponds is %% that
of constructed wetlands and !5 that of
activated dludge. Similarly, waste
stabilization ponds offer the cheapest
aternative in terms of operation and
maintenance costs. These figures are
based on small communities of 500
population equivalents.

Ganmen pod desgn aitaia pudishad in
208 détes thet a Ganmen pod sydamnm
doud codgg o an aegdac pad, &
leet 1.5 m degpp, ad a sscodhay fac
utaive pod, 1 mdegp. These two pods
repuire a tad lad aea of 85 nt per
person.

Alternatively, a primary facultative pond
can be used instead of these two; it
requires 10 m? per person and is 1 m deep.
Obvioudly, thisis a less favourable option
since land can be hard to obtain and can
also be expensive!




13.

1. LITHUANIA

BOSNIA &
HERZEGOV!

6.SERBIA &
MONTENEGRO

The next Burgpaen pad sygem we will
look at is situated in the south of France.

E Méie, Montpellier, :

14.| France ) )
5 Meze is a sl touig townn nex
R Oyeter e Martpdlia. The wedte gaalization pod
e sydam tregs the wedenater fram the
towmn ad dsdages ino the ssa The
final effluent has to be high quality due to
the close proximity of oyster beds, the
oysters from which are used for human
consumption.
Chappelle Thouaroult,
15 Brittany, France =
) st b g This dide dons adha wede
‘ gahilization pord system in Brittany, in
north-west France. It is one of up to 3000
French systems, most of which are for
populations below 1000.
rance: 2500-3000 WSP systems,
mostly for pop’s <1000)
Capital and O&M costs of various wastewater -I-hs QICb Q’D/\S tl’e dﬁgm tHV\m"
16. treatment processes for 1000 p.e. in France in 1998 Cmtd ad qE’a]m ad nmanaaxre

Treatment Capital costs O&M costs

process (€ p.e.™) (Epe~'a")
Activated sludge 230 11.50

Trickling filter 180 7.00
RBC 220 7.00
Aerated lagoon 130 6.50
Settler-digester

+ CW 190 5.50
WSP 120 4.50

Average 1998 exchange rate: €1 = £0.70

ods in Fawe in 1998 besd on
camunties o 1000 pgoddion
eqivdals The cgtd oot o wede
stabilization ponds is approximately Y% that
of activated dSludge and 2% that of
constructed wetlands. Despite this, it has
become more common for French
designers to use constructed wetlands
rather than ponds in recent years.




R This dooumat, pudised in 1997,
17 B aulines Fredh dedgn aitaia far wede
) dddlizaion pods It daes thet a wede
stabilization pond system should consist of
a primary facultative pond at 6 m* per
o : person, fzgllowed by two maturation ponds
me</person (ie, H
83 kg BOD/ha day @ 50 g BOD/person at 2.5 m” per person each. This amzounts
day) to a system requirement of 11 m“ per
:%"mged b » each person and is dightly larger that the
s equivalent German system.
18.
Now we will nove on to wede gaal-
ization ponds in the UK.
19 IR C AP 4l Thee ae aly aoud 40 wede
) the UK ddalization pods in the UK ad dl bu
Z( two ae pivady oved The UK water
« Only ~40 WSP systems conpenies do nat use wede gabilization
< and all but two are privately owned ponds fOf Wa.‘qewater treatment Un|eSS
and operated {one of the exceptions they are specifically requested by the land
is Yorkshire Water’s system at ¢ ; > ;
Scrayingham, northea)s,t of York) owner. O_ur !nexperlence of approprllate
* and all somewhat ‘strangely’ designed! pond deﬂgn in the UK has resulted in a
few strange designs!
20.

md=INVI-<CAMD

Loch Achray

Ths sydam a Tich Ma Trosseds in
Perthshire, Scotland, serves the house you
can see in the top photograph plus some
holiday apartments. The final wastewater
quality after the waste stabilization ponds
has to be of a high standard since it flows
into the pristine Loch Achray.
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Primary
acultative pond at
: Botton Village,

North Yorks.

Primary
ltative pond at
Botton Village,

North Yorks.

Thisisapaoggh o apod sygemin
Batton village in Nath Yaokdire The
sydamwes commissaned in 1997 ad it
wes desged far 240 pade It cosds
of afaadtdive pod ad two neturaion
ponds.

More recently, a wind-powered aerator has
been installed to facilitate mixing in the
top 30 cm of the facultative pond. This
prevents the pond from going stagnant and
maintains the conditions necessary for
essential algae to survive.

Consequently, rock filter channels,
separating the maturation ponds into
smaller ponds have also been installed to
remove surplus agal solids before
discharge into a stream.

This is a Googe Eath inege o Eddt
wedengea trestmat works in Bradfard,
Yakdhre It is a cavatiad tridding
filter warkswhich tregtsthewedenater o
620,00Qpade It isthe largest tridking
filter VWWTW in Brgoe ad it acogas
wedenaa from bah donetic ad
industrial sources.

At E9dt thareisagrdl pla-scde pad
sydam whidh is omed ad gogated by
Leeds University. It is a purey
experimental system which takes a portion
of the raw wastewater from the sewage
works, treats it in a waste stabilization
pond system and then simply returns the
final effluent to the works for conventional
treatment.
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Pilot-scale WSP at Esholt

1 Facultative ponds
, (3 in parallel)

—

Maturation ponds
{2 in series)

Facultative Pond Results

* BODg loading range investigated: 50-170
kg/ha day

« Optimal BODg loading for UK climate =
~80 kg per ha per day (as in France
and New Zealand)

+ Effluent BOD: ~40 mg/l (unfiltered)
and ~10 mg/ (filtered) «— Complies with

+ Effluent SS: ~50 mg/l < UWWTD quality

» Effluent ammonia-N: winter ~20-25 mg/I,
summer ~10 mg/l

The sydam conprisss three faodtative
pods in padld each recaving rawv
sanee fram the trestmat warks Eech
podisgoaaead & adffaat lcedngrae
to establish the optimum loading for ponds
in the UK climate. The effluent from the
facultative ponds is pumped into a series
of two maturation ponds and a reedbed
channel. The ponds have now been
monitored since 1999.

Araged lced g ratesware investigated
ad the reats fram the facutative pods
s thet a loeding rate o 80 kg of
pa hedare pa day isthe optimum
for ensuring good performance in the UK.
This is similar to findings in France and
New Zedand for ponds operating in
similar climates.

The resulting effluent BOD and SS
concentrations comply with the Urban
Waste Water Treatment Directive and
meet the Environment  Agency’s
requirement of no more than 40 mg of
unfiltered BOD and no more than 60 mg
of suspended solids per litre of effluent.

However, the ammonia concentration
in the facultative pond effluent was
between 20 and 25 mg/l in the winter and
around 10 mg/l in the summer. This is
considered to be a relatively high
concentration of nitrogen and the
wastewater would require further treat-
ment before discharge.

27.
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This dide shows the entrance to
Scrayingham  Ecological  Wastewater
Treatment Works, near York in North
Y orkshire. It is the only waste stabilization
pond system in the England to be owned
and operated by a water company since it
was specifically requested by the
landowner.
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Facultative pond (1300 m?)

DESIGN LOADING
80 kg BOD per ha per day

(based on Esholt results)

The facultative pond is the first pond in
the series and covers an area of 1300
square metres. It is designed at a loading
rate of 80 kg of BOD per hectare per day,
based on the research carried out at Esholt
on the pilot-scale experimental ponds.

29.

The facultative pond outlet consists of an
integrated limestone rock filter which
serves to prevent loss of algae from the
pond via the outlet weir. It will aso help
to filter out any suspended solids from the
water column.

30.

™ Series of shallow

ponds, wetlands
and gravel filters
receiving fac. pond

i effluent

The effluent from the facultative pond
flows through the outlet weir and into a
series of five shallow maturation ponds.
Each pond is only 40 cm deep and is
separated from the next with limestone
rock divides. After the final maturation
pond, there is another outlet weir which
navigates the flow into a purpose-built
fishpond.

31.

Fishpond (for angling)

The fishpond is the final pond in the series
and serves no treatment purpose. It is
simply there for the recreational use of the
final effluent.




The outlet structure is again a weir which
then leads to an inspection chamber...

...which then flows out to the River
Derwent.

I effluent (to river) ..
- F—r _ F 1

This natural system has won severa
awards for its treatment capabilities and
sustainable technology. The awards have
come from both the engineering and
construction industries and praise has been
given to the environmentally sound design
which attracts many species of birds and
insects.

—— The Scrayingham ponds have proved to
be a great asset to Y orkshire Water.

win
prizes!
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