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This presentation is on ‘Ecological
Sanitation’, which has the following basic
principles:

Ecological Sanitation

Basic principles:
« Use nutrients in human excreta

« Avoid dilution (with flush water and
sullage) of excreta

« Isolate urine (major source of excreted
nutrients) — “urine diversion”

WHY?

The nutrientsin human excreta — nitrogen,
phosphorus and potassium — should be used,
not wasted or alowed to pollute the
environment; the excreta should not be
diluted with water — such as toilet flush
water or sullage (which is aso caled
‘greywater’); and, as urine is the major
source of our excreted nutrients, it should be
isolated or ‘diverted’.

Why EcoSan?

Because (1):

“Ecological sanitation is one option
being practised in some communities
in China, Mexico, Vietnam, etc. Excreta
contains valuable nutrients. We
produce 4.56 kg nitrogen, 0.55 kg
phosphorus, and 1.28 kg potassium per
person per year from faeces and urine.
This is enough to produce wheat and
maize for one person every year.”
WSSCC.

So, why EcoSan?

Firstly because we each produce around 4.56
kg of nitrogen, 0.55 kg of phosphorus and
1.28 kg of potassium in our excreta every
year, and thisis more or less what is needed
to produce the basic carbohydrate, such as
wheat, maize or rice, for one person for one
year.

Human-induced soil degradation (FAO)

Secondly, because, as shown in the dlide,
there is a lot of human-induced soil
degradation in many parts of the world, and
this situation is getting worse, not better,
year on year.




Because (3):

» Nutrients in human
excreta generally
wasted (and they
cause eutrophication)

» Artificial fertilizers
almost exclusively
used in industrialized
countries, but
expensive for poor
subsistence farmers
in developing
countries

Amount of N used in organic
fertilizers (USA)

91% ‘

And thirdly, because we generally waste the
nutrients in our excreta and they can cause
severe environmental problems, for example
eutrophication.

In industrialized countries farmers amost
exclusively use artificial fertilizers, but these
are commonly too expensive for farmers in
developing countries, unless they are
massively subsidized by the government.

The chart on the right shows how artificial
fertilizers have taken over in the United
States. A hundred years ago just over 90% of
the nitrogen applied to crops came from
organic fertilizers (manures, for example),
but by 1940 this had dropped to 3.5%.

Domestic wastewater is a mixture of: I

Yellow water
(urine)
Brown water
(faeces +

Black water
(from toilets)
flush water)
T @ Grey water

Domestic
wastewater

Sullage

Volumes of wastes

Litres per person per year:

~50
~500
~10,000-100,000

1. Brown water:
2. Yellow water:
3. Grey water:

— ie, domestic wastewater volume of
~30-275 litres per person per day

NPK in waste streams

Yellow
~87%
~50%
~54%
~12%

Brown
~10%
~40%
~12%
~47%

kg/person yr:

| ~4.5
~0.75
K ~1.8

[cOD ~30

Grey
~3%
~10%
~34%
~41%)]

Now domestic wastewater is a mix of
‘yellow water’ (that is, urine), ‘brown water’
(faeces and any flush water), and ‘grey
water’ (or sullage, that is al the wastewater
from sinks, baths and showers, the non-toilet
wastewaters). |If yellow water and brown
water are mixed together, the resulting
mixtureis called ‘black water’.

And thisis how much we produce of each of
these waters, in litres per person per year:
brown water, ~50; yellow water, ~500; and
grey water anywhere between 10,000 and
100,000. So we’re talking about a domestic
wastewater volume of between ~30 and 275
litres per person per day.

This dlide shows where the nutrients, the
NPK, are in our waste streams. Urine,
yellow water, has most of the nitrogen and
just over haf the potassium; and black
water, yellow and brown waters together,
has 90% of the phosphorus.




Concentrations in urine vary,

Of course, the concentrations in yellow

O. depending on amount of liquid . . !
M CEUC AR UER e CE UL Il | Water, urine, vary quite a bit as they depend
on how much a person drinks and how much
e he or she sweats; but typically urine contains
~3.5 g total N per litreand upto 1 g P per
12:;'2153;5 (1i L-Z) g litre. The chart on the right shows that we
hispepin o can get good estimates of the concentrations
6.5 (+2.8) g/ of total N, ammonia N, total P and total
organic carbon simply by measuring the
electrical conductivity of urine.
P Enlarged version of chart on right:
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10 Urine has most of the NPK S, urire hes ot of the NEK we exaete,
) and we shouldn’t mix it with brown or grey
Therefore ..
’ _ waters. This is a central tenet of EcoSan,
don’t mix it although some EcoSan proponents are not
with brown or grey waters quite this orthodox. Thus, for many EcoSan
proponents, ‘urine diversion’, sometimes
Urine diversion (or separation) called ‘urine separation’, is a fundamental
is a basic principle of EcoSan principle of EcoSan.
11. EcoSan “closes the loop” EooSen “dosss the logp® bawean axr

urine + faeces

food
a )

crops safe fertilizer

exada ad o food It's andy dred
rause o the nurigts in ar exada by
nmeking aure thet exaded pethogas ae
deed, 0 the process is e IP's humen
excreta — made into safe fertilizers —
which are applied to the soil — to fertilize
crops — to produce food — for us.
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DIAGRAM OF A DOUBLE SEPTIC TANK USED IN THE
NORTH VIETNAM COUNTRYSIDE

toilets

Vietnam:
Double-vault
urine-diverting
composting toilet

13.
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15.

Kerala, India:

DVUD
composting toilet

~ Double Vault Toilet with Urine Separation

guat-pan with urine
diversion (China) —‘—»T 3

Example of UD toilet

Urine-diverting

Ths dide dons a doudevadt uine
dveating conpoding tale which hes been
edtadvdy usd in the nath o Vidnam
sncethe19890s The doudevaut sydamis
idaticd in goardionto the dtamding twin-
pit sysgam used with VIP latrines ad pour-
flush toilets.

Ad thsdide dons agmila DVUD tala
from Keralain India.

And thisisamodel of aDVUD toilet used in
China, where a commerciadly available
ceramic urine-diverting squat-pan is used.

This dide dons a uinedvating pedetd-
seat toilet developed in Germany.
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A Urine-diverting pedestal unit
from South Africa

B Urine-diverting squat-pan
from China

C Urine-diverting porcelain
unit from Sweden

Hae we have three uine-dvating taldas
one from South Africa, top left, and this is
similar to the ones used in the aternating
twin-vault VIV latrines in eThekwini; top
right is the Chinese ceramic squat-pan; and
bottom left is a ceramic unit from Sweden.
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Applicability of EcoSan

+ Clearly applicable in rural areas where people
want to use, or have a tradition of using, excreta
for crop fertilization.

» Now becoming increasingly and very
enthusiastically recommended for towns and
periurban areas (OK if people want to use urine
and composted faeces locally, or can sell both
to local farmers — but outside Asia this might be
difficult to organize).

* Be careful: “powerful” arguments used — eg:

b :

,--‘gtormwater Industrial
. O J' wastewater

Treatment plant as a barrier

W
against aquatic pollution _
“But generally doesn't work properly”

Pretreat any

. Stormwater | industrial
wastewater

Grey water

T
SIMPLIFIED
SEWERAGE @
WSP to produce effluent |*****" N
suitable for REUSE Fishpond

and/or field

EooSen is dealy gdicade in rud aess
whare pegde wat to e a have alayg
tradtion o udng, humen exada far aogp
fertilization — for example, parts of China
and Vietnam. EcoSan is now being very
enthusiastically recommended for towns and
periurban areas, but it’s not always clear that
local people want to separate and use urine,
or indeed use composted faeces; of course, if
they do, then fine, but you really need to find
out first.

Quite powerful arguments are used against
sewerage (of any type) and thus for EcoSan.
For example,...

the ‘flteh ad dsdage sydan o
‘HushSa' is diten portrayed like this Al
the sgarate wade dreans (the ydlow,
bromn ad gey watas) are mixad togehe
addgdagdinoasana. Thesena d<o
recdves utreted domaate ad dten
utregted inddrid wedendtas as wdl.
Thetrestmat dat, if o coursethaeisaeg
generally doesn’t do a good job, so the
receiving water becomes badly polluted. So
it’s“All Bad”.

Adudlyitsnma ‘dl bed & dl. Youcanuse
angdified sanarageto reduce codts you can
prevat domnale etaing the sanve (ad
this is very commonly done anyway in
developing countries where it’s usual to see
stormwater drains in urban areas); and you
can insist that industrial wastewaters are
treated prior to discharge (and you can do
this very effectively by a trade waste tariff
structure that charges a lot for untreated
wastes and much less for treated wastes, so
that it becomes financially attractive to treat
the waste before discharge to sewer). Then
you can treat the wastewater in waste




stabilization ponds, and at large works you
can recover methane from the anaerobic
ponds, and finally you can reuse the pond
effluent in aguaculture and/or agriculture.

20. erage
stewater treatme
S lecti Soredly sanerage + wedende trestnat +
aquac al a r reuse s as ecological as EcoSan.
g | 1 reus
is as ecological as | n
EcoSan may close the loop,
2 1 - food urine + faeces
D
wor ' O EooSan ey ‘doee the loop, a8 we saw
earlier, but so does wastewater reuse.
but so does ; =
wastewater
reuse [son | iigation
22 COSTS One big problem with EcoSan is its costs.
' India: EcoSan toilets are more expensive than other
Saniniteshnoie gy L o EDRT on-site sanitation systems, as shown in this
VIP latrine 2,150 slide which gives construction costs in India
SIngESL Y dolict 199 as of April 2004. An EcoSan toilet without
Alternating twin-pit PF 2,500 . . . .
toilet urine diversion costs over twice as much asa
Scodan tolle 1200 single-pit pour-flush toilet, so why would a
Source: www.toiletsforall.org . . .
*Exchange rates, 20 April 2004: INR 1000 = USD 23 = EUR 18. poor rural fam”y In Indla ChOO% a'n ECOSan
**Without urine diversion. tOl | af)
23 COSTS And this dlides tells the same story for South

South Africa:

Sanitation technology | Consfruction cost
(ZAR, 2002
Single-pit VIP latrine 600-3000
Single-pit PF toilet 2000-3000
Simplified sewerage 2500-3000
EcoSan toilet™ 3000-4000

Source: South African Dept of Water Affairs & Forestry

*Average 2002 exchange rates: ZAR 1000 = USD B7 = EUR 100.
**With urine diversion.

Africa. The construction cost of a single-pit
VIP latrine in 2002 was much cheaper than
an EcoSan toilet with urine diversion, and so
presumably rural families would choose the
former, not the latter. And high-density
periurban  communities would choose
simplified sewerage, not EcoSan, for the
same reason.




EcoSan costs (USD) per household in urban areas

of the nine UN regions of the world

24.
Subssaharanidiica $350 Thee BEOOSn oods teken fram a 2006
Southern Asia $440 repat by the Sodddm Bwrarat
Soies s . Irditute, are for uben aress in the rire
Southeast Asia $800 United Netias regas o the developing
Oceania $875
i o worl(_j. As you can see, they are really very
Latin America & $1000 high indeed.
Source: Caribbean
F'"”t'é."'. West Asia $1200
y - There are many EcoSan projects around the
o5 So there’s a blg world, but in developing countries there’s

Y S

S -

over EcoSan

usually a massive subsidy™! which pays for
most, if not all, of the construction cost of an
EcoSan toilet. But so many people require
improved sanitation if we’re to meet the
MDG sanitation target by the end of 2015,
that there won’t be the money available to
subsidize al EcoSan toilets. This means, to
my mind at least, that, simply on the grounds
of cost, there a big, in fact a very hig,
guestion mark over ecological sanitation.

] Usually provided by a bilateral aid agency.
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