gb6t
asses Smpn

ghoT
asseg Bimpn

saluno) suidojaaaq ul
Jualileal] J9)emalSep pesijesjuadag

SIVMiQ

saljuno) Suldojaaaq ul
juswileal] 12]ema)Sep pasijenusdag

S1VMid




3 DISSEMINATION

3.1 The Need for Active Dissemination
of DEWATS

Planning and implementation of DEWATS is
not a very profitable business for engineers
and building contractors, Therefore, dissemi-
nation of decentralised wastewater treat-
ment systems will need to be pushed by
political will and administrative support.

The treatment units are relatively small, nev-
ertheless complicated and are usually spread
over a scattered area. The required exper-
tise for their realisation is truly remarkable,
Resultantly, general planning must be cen-
tralised and designing standardised in or-
der to reduce the overall cost per plant and
to maintain the required expertise. On the
other hand, any centralisation will involve
the setting up of a superstructure with its
build-in tendency to create an expensive
officer’s pyramid. To achieve implementa-
tion of a large number of plants, a strong
and omnipresent superstructure seems to be
required. The dog bites in his own tail. How-
ever, this superstructure becomes relatively
less expensive if the scale of implementa-
tion is large. Therefore, a reasanable, afford-
able and sustainable dissemination strategy
is essential to balance the desired enviran-
mental benefits with acceptable social costs.
Short-term economic viability of the super-
structure cannot necessarily be the yardstick
for choosing a dissemination strategy.

3.2 Preconditions for Dissemination

There are some preconditions commonly
required for dissemination of any decen-
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tralised technalogy or technical hardware,
These preconditions have to be fulfilled
before one may start thinking about a dis-
semination strategy:

1 The hardware to he disseminated is tech-
nically sound

1 In principle it is feasible to operate and
maintain the hardware on the spot.

i1 The technology in general is economi-
cally and/or environmentally useful.

< The technology is suitable and useful in
the particular local situation.

Dissemination would make sense only if
these pre-conditions are fulfilled.

There will be no improved |
wasiewater treatment without |
technical expertise s

DEWATS, as a decentralised technology will
always need local adaptation. Even fully
standardised designs are constructed lo-
cally; for example, they have to be con-
nected to the source of pollution and have
to be set at proper level to allow free flow
of effluent to the receiving water. Implicit
in the decentralisation of technology is the
decentralisation of know-how and exper-
tise. Centralised guidance and supervision
of decentralised activities is extremely
costly. These services would therefore have
to be kept to the minimum. This would be
possible, only if basic knowledge and a
minimum of expertise were locally avail-
able,
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local adaptation of DEWATS is influenced
by:

- the technical requirements and solutions,

1 the geographical or physical environment
and

1 the social and socio-economic circum-
stances.

On the other hand, dissemination has to
choose a strategy which observes several
aspects:

2 the social aspect,

[ the economic aspect,

2 the technical aspect and
1 the legal aspect

The dissemination strategy that is ultimately
chosen has to include all these aspects.

3.3 The Social Aspect

3.3.1 The Status of Waste Disposal in
Society

The public is growing in its awareness of
wastewafer treatment as a result of increas-
ing damage and pollution to the environ-
ment from wastewater. However, public in-
terest appears to be confined to the harm-
ful effects of pollution, only. in other words,
there is no particular public interest in hav-
ing a wastewater treatment plant - and there
appears to be definitely even less interest
in maintaining it. The general attitude is
one of “ somebody must do something “.

The public needs to realise that that “some-
body" is they, if nobody else really cares
about their problem. The question then is
with regard to the preferred treatment con-

cept. It is unlikely that individual DFWATS
which must be taken care of by the indi-
vidual will be very popular. Even if DEWATS
were to be the only possibility, public will-
ingness to participate in the programme
would still be limited. Therefore, concepts,
which require the participation of the gen-
eral public, are not likely to work too well,
and consequently should be avoided when-
ever possible.

Throughout the ages anything related to
wastewater seems to have had very low
priority. Even in olden times it was always
people of the lowest social status who were
put in charge of waste disposal. Unlike car-
penters, masons or ather professionals, these
“scavengers” as they were called were never
really interested in upgrading their discrimi-
nated skills. Understandably, the knowledge
of wastewater disposal lagzed behind other
basic civic techniques. Strangely that miss-
ing interest was found even among royalty
whose otherwise impressive castles had all
but a primitive toilet outside. The well-de-
signed and elaborate place of Versailles for
instance, did not have a toilet. Similarly,
the genius engineer Leonardo da Vinci de-
veloped weapons, bridges, air planes; but
in his model city of 1484, treatment of waste
was relegated to just one low-level waste-
water canal.

Wastewater engineears are
probably the anly ones wha love
handling wastewater

Nonetheless, the taboo on faeces that ex-
ists over centuries is perhaps the most effi-
cient sanitary measure, and still is from a
health point of view a beneficial habit, How-
soever, the phenomenal population growth
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easy to calculate, an estimate of realistic
running costs would need an in-depth
study of the technical requirements of the
system as well as the prevailing social en-
vironment.

Further, it would need a fairly precise read-
ing into future management structures. Over-
heads in form of salaries for the manage-
ment, expenditure for the logistic reguire-
ments cof operation and maintenance are
extremely difficuit to foresee, especially in
the case of co-operatives. The cost of trans-
porting sludge, for example, can increase
manifold if the neighbouring farmer decides
not to take the sludge.A new drying or dump-
ing place could be so far away so that trucks
would have to be hired instead of oxcarts as
planned, sending calculations awry.

A totally centralised system would result in
the lowest plant construction cost per
treated valume of wastewater. On the other
hand, connecting individual sources to the
treatment unit may result in up to five times
the cost for the required sewerage. Man-
agement costs are comparatively low be-
cause one highly qualified manager cares
for a large volume of wastewater, respec-
tively a large number of users. Maintenance
costs are quite high, instead, because so-
phisticated mechanised equinment requires
permanent care,

A semi-centralised system connects several
smaller treatment units to sewerage of
shorter overall-length. Construction costs are
relatively low, but qualified management
may be needed for each plant, thus push-
ing up the cost.

A fully decentralised system would need a
natural environment that is capable of ab-
sorbing the discharged wastewater of each
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individua! plant on-site. Structural costs are
likely to be the lowest for fully decentral-
ised systems, especially if slightly sul-stand-
ard treatment is accepted. Safe sludge dis-
posal must also be possible at site, other-
wise the cost of transportation for sludge
collection and disposal must be included.
Maintenance and management costs are
dispensed with when the user of the plant
also atfends to it. However, if proper op-
eration on a more sophisticated level is to
be secured, the need for qualified supervi-
sion and service structures may arise, which
to a certain extent would need to be or
ganised centrally (for example for collec-
tion and disposal of sludge). Regular efflu-
ent control is particularly costly in decen-
tralised systems.

3.4.2 Treatment Quality

The kind of environmental pollution that
exists tends to justify the strict discharge
standards that prevail. However, standards
that are extremely high, paradoxically may
worsen, not improve the situation.

The nature of treatment is first of all a
function of the area, for which one may
allow a certain degree of environmental
pollution. If the area where pollution oc-
curs is infinite, there may be no necessity
for treatment. Similarly, when peliution is
infinitely small the polluted area is zero.
Situations between these two extremes
should be open for setting priorities, mean-
ing that the final choice should be open
to negotiation. Economic, social and envi-
ronmental aspects would each merit due
consideration to reach the most accept-
able compromise with regard to the re-
quired treatment quality.
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Permitted discharge guality will also depend
on the location of pollution. Transport of
wastewater to sites further away instead of
on-site freatment had been practised since
man developed settlements. Today, waste-
water transportation to remote land or wa-
ters is still common. While this is may be
acceptable today, the damage to the envi-
ronment may become irreversible and in
time, the legacy of pollution could hit back
at the polluter, [n the case of DEWATS dis-
semination, the decision to treat wastewater
on-site and not just send it away is already
made.

In most countries national pollution stand-
ards allow for higher pollution loads in ef-
fluents of smaller plants, and effluent stand-
ards are “softer” when the discharge is onto
land and into waters that are little used.

Discharge standards in developing countries
have often been borrowed from industrial-
ised countries, which are based on highly
diluted municipal sewzge. DEWATS in de-
veloping countries are meant for pubitic toi-
lets, hospitals, schools or smaller commu-
nities where it is likely that lesser water is
used for household and toilet purposes than
in industrialised countries. The high con-
centration of wastewater from water saving
toilets leads automatically to higher BOD
concentration of the effluent, even when
BOD removal rates are within the technical
range of an adeguate treatment system. In
such case, as saving of water is crucial to
sustainable development it would not be
reasonable to dilute the effluent “artificially”
in order to achieve an administratively im-
posed concentration. Standards which re-
late to absolute pollution loads (instead of
concentrations) would be more reasonable,
at least for small units.

This point is especially important, because
one of the great advantages of decentrali-
sation and on-site treatment is that waste
transport in short sewer pipes does not re-
quire highly diluted wastewater. Despite
higher concentrations, the absolute pollu-
tion load remains the same. Water saving
policies could easily accept higher concen-
trations at the outlet when other environ-
mental factors being favourable; for exam-
ple when there is enough land available or
the receiving river carries enough water the
year round.

Furthermore, it makes little sense to instail
DEWATS of a high treatment quality, when
their effluent joins an open sewer channel
which receives other untreated wastewater.
in this case, simple, individual septic fanks,
which cost less but are albeit less effective
in their performance, would be appropri-
ate, because treatment of the main waste-
water stream would in any case have to be
done.

3.4.3 Treatment Cost

Thirty to fifty percent of the pollution load
may be removed with simple technology,
such as the septic tank. Another thirty to
forty percent might be removed with the
help of units such as baffled septic tanks
and anaerobic filters that are yet simple but
far more effective. Any further treatment
would require post treatment in ponds or
constructed wetlands (conventional systems
using artificial oxidation do not belong to
the DEWATS family}. The higher the relative
pollution removal rate, the higher are the
absolute treatment costs per kg BOD re-
moved. Additional treatment devices for re-
moval of nitrogen, phosphorous or other
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toxic substances are likely to be unusually
expensive.

Technically spoken, DEWATS are able to meet
any discharge standard. However, since self
sustainable dissemination of DEWATS is
likety to be strongly influenced by invest-
ment and operational costs, the choice of
an appropriate treatment standard will not
only determine the dissemination strategy
but may be vital for the total success of
DEWATS.

Treatment efficiency of DEWATS
may ke as high as that of any
conventional treatment plant

Environmental experts and experienced
wastewater engineers would need to deter-
mine appropriate treatment standards. It is
crucial that authorities that administrate
pollution control have a understanding of
the issue and can be flexible in accepting
and legalising deviations from general stand-
ards, so long as these deviations are eco-
logically acceptable.

3.4.4 Investment Capital

As there is generally no financial return on
wastewater treatment there is little genuine
economic interest to invest in it, Apart from
the few persons who act out of a2 sense of
responsibility for the environment, there is
rarely anybody who invests in wastewater
treatment voluntarity. Only if and until pol-
luters are compelled by law to pay for the
pollution they cause will investment capital
become available to wastewater treatment,
because investment in wastewater treatment
will be viable compared to imposed fines.
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Construction budgets for new buildings and
enterprises are likely to include wastewater
treatment costs. Existing units, apart from
the problem of having the space for con-
struction may not be able to raise funds for
installing a treatment unit at one time. Dis-
semination programmes must therefare nec-
essarily ensure the availability of credit
schemes to polluter’s for wastewater {reat-
ment.

A sustainable dissemination strategy must
take into account the time it may take a
polluter to allocate the reguired capital (for
example, to wait until the next board meet-
ing decides on the matter). Practically this
could translate into a time lag of a year or
more between the time when the planning
engineer invites the contractor to see the
site and make a realistic estimate for con-
struction and the availability of funds for
the purpose. Besides the inflation factor this
also implies that a contractor cannot affard
to rely solely on DEWATS for his survival.
Under these circumstances it may be diffi-
cult to recruit contractors who are perma-
nently available to a DEWATS dissemina-
tion programme.

3.5 The Technical Aspect

3.5.1 Decentralisation

From an economic point of view, decen-
tralisation requires a simplified technology
for the reason that it will be prohibitively
expensive to permanently maintain the nec-
essary expertise for sophisticated technol-
ogy on a decentralised level.

It may be possible to actualise decentral-
ised solutions with the help of completely
standardised designs based on local con-
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struction techniques; in other words, by
placing “black-box™ hardware packages on
the “market”. In both cases expertise will
be needed for choosing the right design or
the suitable “black-box”. Expertise will also
be needed to advise the user in proper
operation and adequate maintenance. Such
advice must have a stable address, which
might be difficult in case certain operations
become necessary after one or two years
anly, for example in the case of de-sludging.
This could also mean that the constructing
enterprise would need to be contracted for
maintenance and operation on behalf of the
customer. The expertise available for on-
site operation and maintenance would de-
cide on the nature of required plant man-
agement.

Invatuable experience gained from rural
biogas dissemination programmes over a
span of 30 years in India, China and sev-
eral other countries confirms that each such
project or programme had first to develop
an appropriate local design notwithstand-
ing the availability of standardised designs
from other projects /countries. Interestingly
neither India nor China have been able to
sustain the dissemination of their small-
scate rural biogas programme from a tech-
nical point of view without the support of a
superstructure. In most cases it has been
difficult to ensure that the user has suffi-
cient expertise to maintain the biogas plants
properly. None of the programmes have been
able to do without a subsidised after sales
service. This scenario is bound to be true
to other areas of technology dissemination
as well,

DEWATS is far more complicated than rural
biogas plants. The bio-chemical and physi-
cal properties of wastewater especially in
case of wastewater from industrial sources

are far from uniform. Consequently, the ex-
pertise required for design, construction and
operation of DEWATS become all the more
indispensahle as compared to rural biogas
plants. One of the crucial points is to de-
cide whether a standard design is suitable,
or how it should be modified.

The availability of the right expertise is ir-
reptaceable in DEWATS dissemination. It is
decisive for a disseminaticn programme of
decentralised plants to clarify the nature of
the expertise that is to be maintained, at
what level and for which technology. Miss-
ing knowledge and experiise cannot be con-
signed to the insignificance of a so-called
“social matter”. Professionals and techni-
cians are duty bound to ensure that the
goods or structures they provide are tech-
nically sound and appropriate. The break
down of a technical system is not neces-
sarily the fault of the customer. It is the
duty of the technician to deliver the right
design for a given situation.

It is the duty of the technician to
deliver an appropriate design
which will be realised with an

appropriate technology

A division of labour between different ex-
perts is essential. It is the duty of the non-
technical “social” staff to feed the techni-
cian with information about social matters
and the technician to feed the social ex-
perts with information about the technical
necessities. What is requirad is collabora-
tion between the disciplines, not role con-
fusion. It is a known fact that technicians
as a rule do not give enough information
about technical necessities to social experts.
This in all likelihood happens for two rea-
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sons: the technicians do not know the tech-
nology well enough and/or the social ex-
perts are not able to understand the impli-
cations of the technical requirements. The
problem of sub-standard technical knowl-
edge is likely to be true of most potential
DEWATS constructors - and promotors.

3.5.2 Construction

The local availability of hardware is a pre-
condition for decentralisation. In case of main
structures, appropriateness of local building
material plays a decisive role in executing
the construction. The kind of filter materiai
available for instance influences the choice
of the treatment principle. Expertise is needed
to modify standard designs, or if necessary,
make new designs, which can be constructed
with locally available material. It is also im-
portant to decide whether traditional con-
struction techniques are suitable for waste-
water treatment systems, especially if biogas
is supposed to be used. The expert has also
to decide whether the treatment system fits
the local geography.

At the level of implementation of small-scale
treatment systems, the qualification of crafts-
men is ustally low. Masons may not be able
to read and write and thus, structural draw-
ings are not useful at site. Structural de-
signs would therefore have to be simplified
or supervisors who are properly qualified
to read the drawing be present regularly.

Famitiarity with the design principles apart,
a mastery of structural details will be cru-
cial to the proper functioning of the plant.
The need for correct execution of the struc-
tural details of the design cannot be over-
emphasised. Cost or efficiency enhancing
modifications of structural details is ill
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advised in the absence of a deep under
standing of the proposed measure. For
example, a dentated sill is of no use if the
top of teeth, instead of the bottom notches,
is kept in level.

3.5.3 Substrate

The quality, quantity and other properties
of wastewater determine the treatment prin-
ciple from a scientific point of view. The
type of treatment system finatly chosen will
depend on the geographical, structural and
socio-economic conditions. Expertise to
analyse and evaluate the wastewater, to
choose the most appropriafe treatment sys-
tem and to countercheck the design in re-
spect to its local suitability will be impera-
tive.

n the absence of such expertise at the [o-
cal level, standardisation on ithe basis of
similar wastewater in the region will be the
next step. The local expert should then at
least be able to distinguish between “stand-
ard” and “other” wastewater, To do this,
there must be somebody in the disseminat-
ing organisation that can read laboratory
results or, at least understands the impor-
tance of working with the right data in choos-
ing the appropriate structure. Furthermore,
someoria would be required to callect rep-
resentative wastewater samples and inter-
pret the laboratory results faor the techni-
cian,

Low maintenance is demanded of decen-
tralised wasfewater treatment. If structural
measures cafl improve treatment, chemicals
such as coagulants are ,forbidden®. How-
ever, the use of chemicals may be unavoid-
able it bacterial growth is impaired by nu-
trient deficiencies, e.g. an unbalanced phaos-
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pharous-nitrogen ratio. Bio-chemical exper-
tise is required to decide if such measures
are really necessary.

3.6 The Legal Aspect

3.6.1 The Political Environment

The over all political climate is as impor-
tant as the administrative framework. It is
important to know who the movers are and
the different roles each actor plays. It is
also important to be familiar with the regu-
tatory framework and more specifically the
extent to which rules and regulations are
actually enforced. To politicians, inefficien-
cies of the legal framewark are at worst a
moral matter, only, whereas to those imple-
menting a DEWATS dissemination strategy,
inefficiencies of the socio-political environ-
ment are essentially a fundamental plan-
ning parameter.

Conventionally, policy is formulated on a
bedrock of relevant facts. Familiarity with
scientific or technical facts ensure that the
right policy and the right laws and by-laws
are shaped. Decision-makers should know
that each step in the treatment process re-
moves only a portion of the incoming pol-
lution load. It is also important that they
know that DEWATS is premised on the be-
lief that wastewater treatment should he
permanent and that permanency can only
be guaranteed by simple and robust sys-
temns, This implies that permanent waste-
water treatment is not possible without
maintenance. Nonetheless, in DEWATS,
maintenance operations are kept to the
absolute minimum - necessarily.

3.6.2 Political Priorities

Political and administrative preferences lean
heavily towards large scale, centralised
wastewater and sewerage systems. Given
the fact that most wastewater is produced
by urban agglomerations, this is understand-
able. Domestic wastewater from towns and
cities is the largest single source of water
pollution. industrial wastewater from sub-
urban areas comes next. In India it has been
estimated that only 50% of the wastewater
that finally reaches the river Ganges actu-
ally passes through urban wastewater treat-
ment plants. The other 50% of this water
flows untreated into the environment.
Whether this untreated 50% can be actual-
ised into a potential demand for DEWATS
depends on policy making and the serious-
ness of its application.

Most governments tend to sacrifice envi-
ronmental concerns on the altar of fiscal
demand. The industrialised west has been
no different. The history of wastewater treat-
ment in Europe and North America reflects
the tug of war between the economy and
the environment. Earlier and today, the state-
of-the-art of treatment technologies and
regulatory framework is the outcome of this
dialectic.

The same seems to be happening in devel-
oping countries as well, the anly difference
being in the import of advanced treatment
technologies from industriatised countries.
Today environmental standards, i.e. dis-
charge standards for wastewater are being
based on the treatment technologies that
are available, and not on the prevailing state
of the econamy. This is leading to a strange
situation wherein the strict discharge stand-
ards are hardly followed because their ap-
plication is too expensive. Thus, the indi-

27

e,




3 DISSEMINATION

vidual polluter gets away by completely ig-
noring the problem or by setting up a fake
treatment system to please the environmen-
tal control officer. Either way, the environ-
ment is not protected. On the other hand,
were environmental standards to be mare
realistic and feasible there is greater tikeli-
hood of adherence to the law by individual
polluters.

“Undue haste in adopting standards which are cur-
rently too high car lead to the use of inappropriate
technolegy in pursuit of unattainable or unaffordable
objectives and, in doing so, produces an unsus-
tainable system. There is a great danger in setting
standards and then ignering them., It is often better
to set appropriate and aftordable standards and to
have a phased approach to improving the stand-
ards as and when affordable. In addition, such an
approach permits the country the opportunity to
develop its own standards and gives adeguate lime
to implement a suitable regulatcry framework and
to develop the institutional capacity necessary for
enforcement.”

(Johnson and Horan: “Institutional Developments,
Standards and River Quality, WST, Vol 33, No 3, 1006)

It is also important to apply a law in keep-
ing with its original intention. But this is
only possible if the technology is fully un-
derstood. It is interesting to know that Eng-
land at the end of the last century consid-
ered case by case assessment of individual
polluters but abandoned the proposition
fearing administrative snarls and an unten-
able relaxation of discharge standards. In
the current scenario when decentralised
wastewater treatment is being taken far
more seriously than in the past, such an
approach may still be advisable. In the case
of pond treatment Duncan Mara gives an
example:

“If filtered BOD was permissible then a one-day
anaerobic pond plus a 4-day facultative pond could
reduce the BOD from 3060 to 30 mg/! filtered, but to
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only 60mg/t unfittered; two 3-day maturalion ponds
would be needed o gel the BOD down to a 30 ma/
unfilterad - equal to an increase in retenticn time of
120%! S0 the filtered, unfiltered question has major
costimplications. Those who might waorry about the
effect of pond algae in a receiving watercourse
should rermamber that they will produce oxygen dur-
ing the day out, more importantly, they will be quickly
consumed by the stream bicta,... So maturation
ponds are nol always reguired.”

(D. Mara, *Appropriate Response” in WQI May/june

1997).

Another obstacle to achieving a better de-
gree of treatment are unrealistic and overly
ambitious master plans that could never
be successfully implemented in the given
time and resource frame; whereas more
modest, intermediate solutions waould be
more likely to succeed. In all fast growing
towns and cities, municipal boundaries have
been over run by rapidly expanding urban
agglomeration; a fact, that is perhaps nat
even reflected in the master plan. On the
other hand, an over extended master plan
could be well beyond the financial and
logistical strength of the municipality. A more
general solution, that includes appropriate
decentralised treatment systems cauld im-
prove the environment considerably, al-
though this measure would have to bear
the label of being only “temporary” {,tem-
porary” like slums, which by practice be-
came ,permanent®).

3.6.3 Legal Aspects of Some Sectors of
DEWATS Application

3.6.3.1 Human Settlements

Administrative support to disseminate
DEWATS must distinguish between low-in-
come areas, middle class housing colonies
and high income “enclaves”. A pragmatic
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approach would be to pass a “temporary”
by-law (or short-term master plan) for a
specific area, which reflects both, the eco-
nomic as well as the environmental situa-
tion. Making the ultimate degree of treat-
ment the yardstick does not work. A more
realistic benchmark ought to take into ac-
count the capacity of the administration -
financial and logistical - to enforce the fea-
sible standards of those “temporary” by-
laws. Since local conditions vary from site
to site, the prescription of absolute meas-
ures would be self-defeating were adminis-
trative guidelines would be mare befitting.
“Such guidelines should take into account:

J Items which can immediately be consid-
ered, e.g. treatment systems which can
be implemented by the individual pol-
luter or the respective group of pollut-
ers at the time of constructing the build-
ings.

I Items which will remain valid into the
Ffuture, and will not confiict with future
masterplans.

4 True temporary items which may have a
shorter life time or lower performance
than “everlasting” structures.

The key purpose behind temporary by-laws
would be to prescribe, rather dictate a set
of DEWATS measures, than to set stand-
ards of discharge quality which have to be
controlled. Durable, anaerabic rough treat-
ment systems such as baffled septic tanks
or anaerobic filters may be most suitable
in such cases. Smaller sewage diameters
could later be used if these pre-treatment
systems are kept permanently in operation.
A centralised maintenance service or con-
trol over a decentralised service would be
needed to guarantee that the system works.

In case of high-income enclaves, individual
post treatment with planted gravel filters
would be appropriate when receiving wa-
ters are not located too far away. Other-
wise, post-treatment is preferably done in
semi-centralised units, e.g. ponds, which
might be cheaper to construct and operate.
Sewage lines cannot be avoided in that case.

3.6.3.2 Hospitals, Schools, Compounds,
Army Camps, Hotels, etc.

An institution could sometimes be the only
substantial polluter in an otherwise clean
and healthy rural environment, In such a
case, permanent on-site wastewater treat-
ment is the anly solution.

The best approach to achieving the highest
degree of environmental protection would
be to let realistic assessment of possible
treatment methods guide administrative
control. The potential of the most appropri-
ate DEWATS should be the basis for setting
discharge standards and for dictating com-
pulsory treatment units. Durability and per-
manence should rule over the tendency to
set the highest theoretical standards of treat-
ment performance.

In the case of new installations, only op-
tions which fulfil DEWATS criteria stand a
chance of providing permanent and viable
service. Systems using artificial oxidation
technologies should not be permitted, since
the system can be switched off without nega-
tive impact on the polluter himself. The
pollution control authorities have to pro-
pose DEWATS if the polluter or his planning
architect is not familiar with that option. It
should not be difficult to enforce the nec-
essary by-laws, since DEWATS is probably
the most economic alternative.
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3.6.3.3 Industrial Estates

Industrial estates are a conglomeration of
enterprises that produce wastewater of
varying volume and strength. A common
treatment plant for the whole estate may
be the best solution. However, it may be
difficult to convince all the entrepreneurs
to pay towards a co-operative treatment
system, particularly if only few members
discharge substantial amounts of waste-
water,

A co-operative treatment plant
may be the right solution, but
people forced to co-operate may
not think so

In a decision that favours individual treat-
ment systems, the application of general
discharge standards may turn out to be
unjust to certain enterprises, or may even
discourage certain industries from settling
in the estate. In a scenario where the waste-
water output by the majority of the enter-
prises is low and anly a few industries would
merit environmenta! control, strict discharge
standards enforcement for only those few
may not lead to an acceptable wastewater
guality at the exit of the estate, since the
large number of small polluters may have
greater impact than one or two severe pol-
tuters. A more moderate application of the
law coutd be more productive because of
its inherent feasibility. However, it is the
decision of the administration to allow such
exceptions. If discharge standards are strictly
enforced, larger cash rich enterprises may
opt for conventional {non-DEWATS) solu-
tions, which are guite likely to succeed if
control and operational management will
be maintained. Fund starved, small-scale

30

units on the other hand are bound to cheat
on pollution control whenever possible due
to financial constrains.

Small-scale industries that have substantial
wastewater production need land for final
freatment systems, such as ponds or con-
structed wetlands which depend on natural
oxygen supply via surface area. The required
land ought to be provided to the individual
enterprise ar to the estate as a whole at a
lower rate. New industrial estates are sel-
dom connected to sewer lines immediately.
Thus, provision of land for such post-treat-
ment systems would need to be made right
at the planning stages. If the pollution con-
trol officer could agree to apply the legal
discharge standard at the outlet of the total
estate, instead at the boundary of the indi-
vidual enterprise, existing estates could use
open drains as natural oxidation ditches for
post treatment.

3.7 Dissemination Strategy

It would be overbearing, or at least prema-
ture to pretend to know the dissemination
strategy for DEWATS without having in mind
a particular situation. Dissemination strate-
gies for decentralised technologies must be
based on local facts and actors, explicitly,
however under consideration of general fac-
tors, such as:

‘4 the requirements of the technology itself
(first of all})

J the legal framework, and

(1 the conditions for funding of the neces-
sary infrastructure, including a likely su-
perstructure.
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3.7.1 Components of Dissemination
3.7.1.1 Information

The terminclogy “awareness building” does
not appear to do justice to the subject. While
there may be a need for awareness build-
ing with the administration in some places,
the existence of rules and regulations are
indicative of awareness in most countries.
After becoming aware of their problems,

" clients want information on solutions. Im-

plicit in knowing the technology is knowl-
edge of the limitations and conditions un-
der which the potential of the technology
can be put to use. Beside direct customers,
administrators, and potential implementers
(contractors and engineers, etc.), the gen-
eral public also needs to be informed.

L.ow maintenance dces not mean
NO-maintenance.

3.7.1.2 Regulation

Regulation of discharge standards play an
important role to create the need for treat-
ment and to choose the appropriate tech-
nology for it. Regulations should be flexible
enough to allow appropriate alternatives with-
out putting at risk the environmental needs.

3.7.1.3 Financing

Wastewater treatment is a cost factor and
represents a substantial investment to
most polluters. While financial incentives
may accelerate the introduction of new
technology, their prescription as a gen-
eral instrument for imptementation is ill
advised. Nevertheless, access to soft bank
loans is essential, particularly to small-
scale enterprises.

3.7.1.4 Implementation

Characterised by a small building volume
as base for calculating engineering fees,
DEWATS understandably does not attract
engineers. Engineering companies would
need to be seriously persuaded to design
DEWATS instead of “conventional” treatment
systems of which components can be bought
ready made. it may be worth subsidising
engineering fees as a promation instrument
until at least that time when DEWATS be-
comes popular. These incentives are social
investments which ought to be calculated
against the future gains of a pollution free
environment, In the same vein, it may be
necessary to pay engineers to train con-
tractors in DEWATS construction. One pre-
condition for that is that expertise and
knowledge about DEWATS is available with
the free-lanced engineers.

3.7.1.5 Operation

Treatment plants that work without a mini-
mum of maintenance and supervision are
non-existent. It seems difficult to keep the
knowledge about maintenance for sure with
the polluter until maintenance becomes
necessary for the first time. User training
and professional maintenance would have
to be guaranteed for some years at least,
through a contract between the customer
and the supplier.

3.7.1.6 Control

Contro!l is the flip side of regulation. If an
improved control system cannot be part of
the dissemination strategy for financial or
other reasons, then control must insist on
the implementation of reliable technology
options, such as DEWATS.
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3.7.1.7 Reuse of Resources

Treating of wastewater reguires a different
expertise than for the re-use of wastewater
and sludge in agriculture or fishery. Simi-
larly the utilisation of biogas also requires
special expertise. If the re-use of by-prod-
ucts is to be part of the dissemination strat-
egy, the engagement of other appropriate
agencies or individua! experts to attend to
this purpose may become expedient.

3.7.2 The Motors of Dissemination
3.7.2.1 The Government

As governments are primarily responsible
for environmental protection, by the same
convention, the responsibility for the dis-
semination of DEWATS should essentially
also vest with the government. The govern-
ment’s major guiding instrument is reliable
control of reasonable discharge standards.
Nonetheless, a suitable legal framewark may
atso include tax exemption, the provision
of subsidies - direct or indirect- and surety
for bank loans. Direct subsidies, which are
perceived to distort economic competition,
are no longer in vogue. Consequently it may
be necessary to structure indirect financial
support to activities such as awareness
building, research, training, or infrastructure
to non-governmental organisations (NGOs),
private enterprise and professional associa-
tions to enhance the scope of dissemina-
tion. Project ideas would principally have
to come from these agents.

3.7.2.2 Non-Governmental Organisations

Characteristically, NGO’s play a variety of
roles foremost of which is their innate sup-
port to weaker groups of society to fight
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private or governmental abuse of their right
as citizens. Today a large number of NGO*
are cammitted to enviranmental justice. |
is not uncommon to find NGC's pratesting
against the violation of pollution standard:
and succeeding in getting the governmen
to bring the law to bear against careles:
offenders or to even get the government fc
change archaic rules and regulations.

The role of the NGO may be extended fc
implementation and technical training a:
long as the normal “market” forces consist
ing of engineers and contractors have no
become involved adequately, However, it it
important to reaiise that wastewater treat
ment is not a matter of propaganda but ¢
matter of applied natural science. No NGC
can become an implementing agency with
out permanently involving persons of sufft
cient scientific and technical krowledge.

Wastewater treatment ¢oes not
happen through propaganda, but
through applied natural science.

NGOs start traditionally from acute single
cases and then, with growing experience
and knowledge move towards a more gen-
eral approach. NGOs have the inherent po-
tential to effectively disseminate DEWATS
provided powerful persons and institutions
support them in overcoming administrative
bottlenecks and in accessing the funds that
are needed for their activities.

3.7.2.3 Development Projects

At the one hand, development projects may
gither create a mode! reality, and try to
manage it well for demonstration purposes,
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or at the other hand, execute and support
measures which directly influence the pre-
vailing reality outside and beyond the
project.

For demonstrating a general idea it might
be effective to create a limited and control-
lable maodel reality wherein everything works
well. However, it would be dangerous to
believe that the maodel is a reflection of
reality, because of the expenses involved
this proposed reality can never come true.

Rural biogas dissemination and other de-
velopment programmes have proved that
such well-designed projects are not exam-
ples of what is really possible. The lavish
organisational structures that such pro-
grammes demand are counter productive.
The pressure to present a perfect project
solution has proved not to bring forth a
sustainable solution for the time after the
project is over.

Decentralised wastewater treatment is a very
complex subject that is greatly influenced
by socio-economic and political circum-
stances. A development project is at best a
modest contribution towards eliminating
hottlenecks in the overall complex reality
of a specific development sector.

Foreign aided development projects that are
partnered by government agencies or local
NGO’s may be a suitable instrument to over-
come financial and structural shartcomings.
The character of the local partner organisa-
tion and its need for support determine the
nature and character of any aid from out-
side.

3.7.3 Approach to Dissemination
3.7-3.1 Individual Implementation

Dissemination of DEWATS means first of all,
the construction of as many plants as pos-
sible.Any private engineer who designs and
initiates the construction of DEWATS for his
customers, provided his plants are well de-
signed, well constructed, well operated and
well maintained is the perfect disseminator.
However, his efficiency depends on the abil-
ity to acquire new customers through the
propaganda about his good service.

Buildings and other structures, including
established treatment systems such as sep-
tic tanks are conventionaily implemented
by individual contractors. Designs for sep-
tic tanks of different sizes are easily avail-
able and their construction does not reguire
maore than the usual building practice. Build-
ing contractors install septic tanks as ef-
fortlessly as they put up buildings. Anaero-
bic filters aor constructed wetlands are not
that easy to disseminate, Rigid standardisa-
tion tends to jeopardise the economy and
the design principles of these systems. Con-
sequently a deeper understanding and a
higher degree of expertise is required at
the level of direct implementation. This could
be achieved through training or qualified
supervision during construction of these
“unusual” structures. However, both options
would require a superstructure to execufe
and finance these services. Baffled septic
tanks and pond systems could be dissemi-
nated with less specialised expertise.

3.7.3.2 Sector-wise Dissemination

Individual implementation would be the best
approach to dissemination provided stand-
ardised designs were to be available, at least
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for those cases that are most common in a
given situation. Any dissemination strategy,
which relies on relatively low professional
standards for implementation, should best
follow a sector-wise approach. For exam-
ple, there could be standardised treatment
systems for housing colonies of one city,
for rural hospitals in a hilly area or for ho-
tels and holiday resorts at a scenic lake.
Latex sheet processing plants at small rub-
ber farms could as well be standardised, so
could plants for wastewater from rice mills
or canning factories.

Tah. 2.
Average data of domestic wastewater at various
places

Some selected domestic wastewater data

tise. The engineer or contractor is likely to
waste a lot of time in visiting such places
and in finding technical solutions in arder
to build up the reputation of his enterprise
or simply for want of other customers.

A wastewater treatment plant i1s
NOT just another pair of shoes

3.7.3.3 Marketing

Ultimately technology finds its justification

in the “market®. If DEWATS cannot find a

market it will be out of business. So, be-

yond doubt DEWATS must marketed. How-
ever, the marketing concept

. oD sop | €co/ . i of DEWATS has to be based
> | BOD*® : on the specifics of the tech-
nfcap.td | a/cap.’d g/zapTd lfcap*d .
india urban 76 40 1,20 230 180 nology; it is not comparable
USA urban 180 80 2,25 90 265 for instance with the market-
China pub.toile! 760 330 2.30 B0 230 .
Germany urban | 100 60 1.67 75 200 ing of a brand of ready-made
France rural 78 33 2 35 23 150 cansumer goods.
France uran G0 b5 1,64 &0 250
BORDA For marketing sports shoes

Before the propagation of standard designs
for a whole sector, it is essential to build
and operate some plants in order to obtain
reliable data for the calculation of dimen-
sions and to gain overall experience. The
question of who will finance and execute
those trials necessitates the installation of
a superstructure for planning and other su-
perviscry purposes.

However, the pure sector-wise approach is
likely to fail under the sheer weight of de-
mand on an expertise, which is still rare.
Potential customers, who have other than
the standard problem, are likely to approach
anyone constructing such standardised
plants regardless of sector specific exper-
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such as “Nike” ar “Adidas” for
instance, one needs the product and a lot
of ballyhoo to make the name known to
the target group. The brand name carries
an image that fetches prices far beyond the
total cost. The shoes are easily transport-
able to any spot on planet earth and when
the shoes are sold, the business is over.

It may not be that easy with other prod-
ucts. When “ Toyota” conguered the Euro-
pean market, or “Volkswagen” entered the
US-market for selling their cars, the first
thing they did was to set up a network of
service stations. They knew that no one
would buy a car without having access to
professional service facilities. Only after the
service network was installed, was the proc-
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Tab. 3.
Average data of indusirial wastewater

Average qualities of industrial wastewaters

production coo | BoDs E'Eégﬁgz'e ggg ’{ other indicators
mgd mofl migdl

leather BED 280 1.168 3,0 pH &8

glues from sKin 6.004 3.100 25 1.9

glues from leathar 1.600 340 75 4,7

figh meal 6.100 1.560 20 3,2 pHAE?2

paper az20 410 2.0 Ci 6400 mg
wopharmaceutica 1.920 1.000 1.9 pHE5-8

stasch - maize 17.€00 11.540 25 1.5 H B30 mad

-dito- (water recycl.] 2.920 1.7C0 1.7 N 25 mg/

pecline 13.800 5.800 2.4 oH 2; N 700 mg!

vagetable oil 00 50 1 17 pH 5-9

petato chips 1.730 t 270 820 1,4

canned juice A50 800 20 07 pH46-114

tinned fish 1.970 1.380 8 14 C1 3020 ma/

beaer 1.420 B0 1.6

yiast { 15.000 | 18.250 5 1,5 cH4,.8-6.5

ess of selling started. The customers know
that if service was neglected the result could
be unreliable performance andfor low re-
sale value. As with sport shoes the price of
cars depends not only on the cost of pro-
duction and on expectations of economic
benefit but ultimately it is the image that
“wihe car lends to its owner that counts.

DEWATS are neither shoes nor cars. DEWATS
are different. It does not belong to these
categories. DEWATS are costly, space con-
suming, demand attendance and may even
be stinking structures, which cannot be pro-
duced under controlled factory conditions.
Their design is often to be adapted locally
and constructed on-site by craftsmen of
uncertain gualification. The customer does
not love the plant, as he would love his
car or even his shoes (only wastewater en-
gineers love wastewater plants). All the cus-
tomer wants is a service, but he wants not
to be bothered with the inner workings of
the plant. Understandably the marketing of
DEWATS will have to be different.

ATV

DEWATS is not likely to have the back-
ing of a financially strong company be-
hind the product that could invest in pre-
paring the market prior to the release of
the product. The marketing strategy for
DEWATS will have to depend first of all
on the immediate availability of the prod-
uct. To sell DEWATS one needs engineers
and contractors being present at remote
sites which may be several hours away
from their office. Howsoever, advertis-
ing, which introduces the product to the
public could start well before the prod-
uct is available. The subject of such an
advertising campaign remains a ques-
tion, when nothing is truly ready to be
sold and the price of the product is not
known, yet.

Marketing experts know that any mar-
keting strategy has to start from the tech-
nical and economic potential of the com-
pany that is selling; and that a market-
ing strategy is reaching its target when
customers actually out money on the
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desk for buying the product. Successful
marketing strategies are premised on buy-
ing power and supply capacity, which have
to be known in the local context. The best
salesmen usually cannot sell a product that
is not available, to a customer that does
not have the money to buy it.
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A product that is not available fo be shown
to customers is by no means easy to sell.
By this logic, the existence of wel-function-
ing wastewater treatment demonstration
plants are a vital pre-condition for success-
ful marketing.
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4.1 Economy of Wastewater Treatment

Wasiewater, as the name suggests is a
waste, which is left over after using water
for a specific purpose. Treating wastewater
to get back its original guality is an addi-
tiona! process, which has its price. If waste-
water treatment would be profitable in it-
self, the perpetuum mobile would have
been invented. Instead, wastewater treat-
ment is by scientific principle a cost fac-
tor.

The cost of treatment depends an the de-
gree and the kind of water pollution as well
as the degree of purification to be achieved.
Treatment costs can be reduced by reduc-
ing the pollution, by choosing an appropri-
ate degree of treatment, and in some cases
by reusing water and sludge and/or by uti-
lising the biogas. The recovery of other valu-
able raw material for reuse within the in-
dustrial production process does rarely take
place in the case of DEWATS.

The objective need (and legal demand) for
wastewater treatment today is a result of
environmental pollution that has taken place
in the past. The extent to which wastewater
treatment can be justified in economic terms
will depend on the parameters that are in-
cluded in the economic calculation. One
rather unfamiliar parameter is the valuation
of environmental protection. How should
environmental protection be valued remains
a question, however, the issue of whether
water should at all be treated is passé. Fact
is that there are laws and by-laws, which
demand a certain effluent quality of any
wastewater discharged into the environment.

This to the poliuter means that water must
be treated at any cost, or not discharged at
all. And this is the starting point for eco-
nomic considerations.

The first economic guastion is
"Why", only the second guestion is
"How much"

In the first instance, the economy of waste-
water treatment demands the reduction of
unavoidable expense. Economising meas-
ures primarily recognise the prevailing eco-
nomic environment and adapt the treatment
system accordingly; or if possible, create
an economic environment that suits and
supports the preferred treatment system.

Treatment cost for a given wastewater are
influenced by:

1 the legal discharge standard,
- the chosen treatment system, and

d the degree of reusing water, sludge and
energy (biogas)

The treatment system to be chosen and
whether the reuse of by-products is advis-
able will depend on local prices for build-
ing materials and service manpower. The
question of reasonable discharge standards
has been dealt with in chapter 3, already. It
is not discussed here,

4.2 Treatment Alternatives

The question at a policy or development
planning level relates to the extent to which
water should be treated and its discharge

37




4 ECONOMICS

centralised, and whether an-site treatment
and individual discharge into the environ-
ment should be available as an option at
all. The decision is influenced by environ-
mental, social, technical and economic pa-
rameters within which the place of final
discharge is likely to play a decisive role.
Alaerts ef al suggests a population density
of above 200 to 600 capita/ha for central-
ised treatment of domestic wastewater.
However, such a general rule of thumb can-
not be taken as valid for conglomerations
including industries; it demands cautious
application.

The following considerations in balancing
centralised against decentralised treatment
systems are recommended:

.4 There are clear cut economies of scale
for treatment plants so long as the level
of technology is not changed.

1 DEWATS in principle - but not always -
are cheaper because they are of lower
technological standard than conventional
treatment plants.

A The unavoidable costs of sewer lines in
case of centralised systems may threaten
the economies of scale; sewerage may
cost up to five times mare than the cen-
tral sewage plant itself,

- The cost of treatment increases propor-
tionate to the degree of treatment.

- Management costs are in principle - but
not necessarily - in direct relation to plant
size or to the number of plants.

There are several organisational alternatives
for treatment and discharge of wastewater.
These are:

d Controlled discharge without treatment
(ground percolation, surface water dilution).
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d Treatment in a centralised plant that is
connected to a combined or separate
sewer system.

‘A Treatment in several medium sized treat-
ment plants that are cannected to a com-
bined or separate sewer system.

- Primary and secondary treatment in de-
centralised plants that are connected to
a sewer line, that leads to a common
plant for final treatment.

- Completely decentralised treatment with
direct and final discharge, or connection
to communal sewerage.

This book deals with DEWATS as an option
and tries to describe its specificities. It would
be beyond the scope of this handbook to
deal with the general subject of sanitation
concepts suitable for communities. EnoLgh
work of excellence has been done and pub-
lished by specialist groups in different coun-
tries. For example:

Alaerts, G.J., Veenstra, S., Bentvelsen, M.,
van Duijl, L.A. at al..” Feasibility of anaero-
bic Sewage Treatment in Sanitation Strate-
gies in Developing Countries” [HE Report
Series 20, International Institute for Hydraulic
and Environmental Engineering, Delft 1690,

Cost of wastewater treatment in relation to plani
size (daily flaw of wastewater)

LA

Fig. 4.

Cost of treatment per m? dailly fow. Larger plants
require & more sophisticated technology which may
increase treatment costs.




Once the decentralised option has been
chosen, it is the individual polluter who
should decide on the treatment system he
thinks is most suitable te his circumstance.
However, realistic alternatives based on true
economic considerations are rare. The Dan-
ishAcademy of Technical Sciences writes in
its evaluating report 1984:

*..It has been shown that, under certain local cir-
cumstances, large variations in ecenomy are to be
expected, but the general conclusicn (...) isthatthe
economy of the various treatment processes does
not differ that much. In many cases the costs are
approximately the same. This increases the impor-
tancs of those facters which cannot be included in
an economic survey. Some of these factcrs are lim-
iting factors in the sense that they limit the “free”
selection between the various methods. If large ar-
eas of land are not available, then oxidation ponds
must be disregarded even if it is the most economi-
cally favourable solution. If electricity supply is un-
reliable, then activated sludge systems cannot be
considerad. {...) It can be argued that the factors
mentionad above are of purely econamical nature,
e.g. a reliable electricity supply is merely (1) a mat-
ter of economy. However, the costs invoived in
changing these factors to non-limiting factors are
50 high that there is no point in including such con-
siderations here.”

{The Danish Academy of Technical Sciences: “indus-
triaf Wastewater Treatment in Developing Caunfries”,

1984)

The above citation supports the view that
comparison of several alternatives is not
possible on a general level, and in most
cases true alternatives for the customer
do not exist, There are many cases, where
a DEWATS concept is the anly solution that
promises some degree of continuous treat-
ment. Most often, it is not worth compar-
ing DEWATS with non-DEWATS solutions if
obviously the cost and management effort
of keeping a conventional system perma-
nently in operation is formidable. {t could
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be very expensive for instance, to keep a
qualified engineer at a remote location far
operating a conventional, albeit small treat-
ment plant.

Field experiences indicate that there are fac-
tors other than economic, which induce the
polluter to opt for a treatment plant. In most
cases the pressure to comply with discharge
standards that meet the law compel pollut-
ers into the decision. However, there could
be other reasons as well. For example, an
entrepreneur would like a treatment plant
to present a “clean” factory to his foreign
partners, a housing complex that has no
future unless wastewater is reused for irri-
gation, or a doctor in charge of a teaching
hospital who wants to treat the hospital
wastewater to safeguard his reputation. In
all these cases the immediate motivation
to go in for wastewater treatment is other
than economic (notwithstanding the fact that
some economists consider ,everything” an
economic guestion).

After deciding in favour of a treatment plant,
the polluter would want to compare differ-
ent systems of the same size under similar
conditions. He would want to consider the
space he has to spare for the treatment
system, the level of maintenance he is will-
ing to shoulder, and ultimately if he should
rather re-organise his water consumption in
order to reduce the pollution load or quan-
tity of discharge. The gecgraphy of the neigh-
bourhood and the prevailing wastewater
discharge standards and regulations would
determine the range of alternatives avail-
able to an individual polluter. Similarly the
prevailing socio-political framework is also
likely to have a strong bearing on the deci-
sion of the polluter, e.g., are the fees or
penalties imposed based on pollution loads,
or are they independent from it.
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Finally, the ultimate destination of the ef-
fluent wili also influence the choice of treat-
ment system. For instance, the necessity of
nitrogen or phosphorous removal may be
greater when the receiving water is an iso-
lated lake of particular ecological impor-
tance, in which case other treatment op-
tions with other influencing factors may
become valid.

First think of ponds, then of tanks,
at last of filters

The following chapter describes the param-
eters that influence economic calculation.
Those parameters help in deciding on the
most suitable system for standardisation for
a particular group of polluters in a defined
local situation. For relatively small plants,
however, it is not very likely that the sup-
plier would offer comparative economic cal-
culations for different treatment systems to
a potentiai customer. If such were to be the
case, the cost of planning would be un-
affordable, as several plants would have to
be designed on the table purely for the
purpose of economic comparison. Maore prac-
tically, the potential supplier is more likely
to discuss various alternatives with the po-
tential customer (without going into detailed
economic calculations) based on which the
customer would then choose the most ap-
propriate and convenient solution.

4.3 Parameters for Economic Calculation

4.3.1 Methods of Comparison

Wastewater treatment as a rule does not
produce profit. Resultantly methods of eco-
nomic analysis such as cost-benefit or break
even point, to which profit calculations are
imoortant, do not fit the economy of waste-
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water treatment. On the other hand, the
annual cost method, which includes depre-
ciation on capital investment and cpera-
tional costs, appears to be more apt as an
econamic indicator. With this method it is
easy for the polluter to include expenses
such as discharge fees, or income from re-
use of by-products on an annual base, to
get a comprehensive picture of the eco-
nomic implications.

The annual cost method could also be used
for estimating social costs and benefits. The
economic impact of treatment on the envi-
ronment and on public health is related
primarily to the context in which a treat-
ment plant operates. For example, if prop-
erly treafed wastewater is discharged into a
river that is already highly polluted the yield
from fishing will surely not improve, On the
contrary, if all the inflows into the receiving
water were to be treated to the extent that
the self-purifying effect of the river would
allow the fish to grow, this would have con-
siderable economic impact. This economic
impact of a cleaner river is crucially de-
pendent on the total number of treatment
plants installed along the river, and not only
on the efficiency of one single plant.

A spreadsheet for computerised calculations
is presented in chapter 13.2.

4.3.2 Investment cost

For economic calculation the value of lanc
remains the same over years and thus, lanc
has unlimited lifetime. However, the price
of land is never stable. It usually goes up ir
times of growth and may go down in times
of political turbulence. In reality, the actua
availability of land is far more importan
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than the price; new land will rarely be bought
only for the purpose of a treatment plant.
The density of population usually determines
the price of land. Land is likely to cost mare
in areas with a high population density and
vice versa. The choice of treatment system
is severely influenced by these facts.

In reality, the cost of land may or may not
be essential to the comparison between
different treatment systems. Wide differences
in the cost of land notwithstanding, it may
contribute in the range of 80% of the total
cost of construction. It follows that at least
in theory, the choice of sand filters and of
ponds will be more affected by the price of
land than compact anaerobic digesters. In
any case, it is most likely that where land
prices are high compact tanks - not ponds
and filters - will be the natural choice. Alaerts
gt al. assume that ponds are the cheapest
alternative when the cost of land is in the
range of less than 15 US$/m? in case of
post treatment and 3 - 8 US$/m” in case of
full treatment, Such figures nonetheless have
always to bhe checked locally.

4.3.2.2 Construction cost

Annual costs are influenced by the lifetime
of the hardware. It may be assumed that
building and ground structures have a life-
time of 20 years; while filter media, some
pipelines, manhole covers, etc. are only
likely to last for 10 years. Other equipment
such as valves, gas pipes, etc., may stay
durable for 6 years. Practically it suffices to
relate any structural element to any one of
these three categories.

It is assumed that full planning costs will
reoccur at the end of the lifetime of the
main structure, i.e. in about 20 years. In
any individual case, the costs of planning

can be estimated. For dissemination pro-
grammes, it may be assumed that planning
will be carried out by a local engineering
team of sound experience to whom the
desizn and implementation of DEWATS is a
routine matter. However, this might not be
so in reality. At the contrary, of all costs,
engineering costs are likely to be the most
exorbitant and to remain so until such time
as the level of loca! engineering capacity
improves. An estimation of nlanning work-
days for senior and junior staff forms the
basis of calculation to which 100% may be
added towards acquisition and general of-
fice overheads. Transport of personnel for
building supervision and sample taking -
and laboratory cost for initial testing of
unknown wastewater’s must also be in-
cluded.

4.3.3 Running Costs

Running expenses include the cost of per
sonnel for operation, maintenance and man-
agement, including monitoring. Cost may
be based on the time taken by qualified
staff (inclusive of staff trained on the job)
to attend to the plant, The time for plant
operation is normally assessed on a weekly
basis. In reality, the time estimated for in-
spection and attendance would hardly cali
for additional payment to those staff who
are permanently employed. The case would
be different for service personal that is spe-
cially hired. Facilities that are shared, as in
the case of 5 to 10 households joining their
sewers to one DEWATS, are likely to be
10% cheaper than individual plants. How-
ever, operational reliability of such a facil-
ity cannot be guaranteed if somenne is not
specially assigned to the task of mainte-
nance.
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Cost for regular attendance could be higher
for open systems such as ponds or con-
structed wetlands due to the occasional
damage or disturbance by animals, stormy
weather or falling leaves. The cost of regu-
lar de-sludging will be higher for tanks with
high pollution loads, than for ponds which
receive only pre-treated wastewater. The cost
of cleaning the filter material is not consid-
ered to be running cost as these costs are
taken care off by the reduced lifetime of
the particular structure. So also the cost of
energy and chemicals that are added per-
manently are not included, as such costs
are not typical of DEWATS.

Income from Wastewater Treat-
ment

4.3.4

The calculation of income from by-products
or activities related to wastewater treatment
calls for careful selection of the right eco-
nomic parameters. Biogas could be assumed
to have economic value as it is seen to
substitute other fuels, whereas in reality it
may be only an additional source of energy
of nil utility and consequently zero economic
value. Just as the use of water and sludge
far agriculture may require the establish-
ment of additional infrastructure and staff
to manage its utilisation. As is apparent,
economic calculations if not reflective of all
these costs and future implications could
become redundant.

Biogas production should be taken into the
calculation only if the biogas is likely to be
used. The biogas production available to
use may be to the extent of 200 | per kg
oy The actual gas production is 3501
methane (500 | biogas) per kg BOD,_ , how-
ever a part of the biogas would be dis-
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solved in water; the portion increases witk
decreasing wastewater strength. Biogas con-
tains 60% to 70% methane. 1 m* methane
is eguivalent to approximately o,85 litre o
kerosene.

The moot guestion is really not if the use
of biogas will improve the profitability o
the wastewater treatment plant but whethe
the additional investment to facilitate the
use of biogas is economically justified. |
biogas were to be used, the storage of the
gas would demand additional volume anc
a gas-tight structure. The gas would ther
need to be transported to the place of con
sumpfion, requiring pipes and valves. The
proper utilisation of the gas and mainte
nance of the gas supply system will entai
additional management and thereby addi
tional costs. The additional investment tc
facilitate the use of biogas is likely to addug
to 5% of the cost of long lasting structure:

Frofit on additional Invesiment to facilitate Lse of
blagas in redation to wastewater strengih

Fig. s.

Cost-benefit relation of biogas ufilisation. |t is no
economical o use bicgas from low strengt!
wastewater.

(20 years lifetime), 30% of the cost of in
ternal structures (10 years lifetime) anc
100% of the cost of eguipment (6 years
lifetime). The cost of the additianal capita
for such investments is not to be forgntten
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Furthermore the cost of operational attend-
ance is likely to be 50% more if the biogas
was to be used. If agriculture and fish-farm-
ing were to be attached to the wastewater
treatment plant the economic implications
are much more complex and therefore much
more difficult to assess a priori. The size
and arganisation of the farm together with
the marketing of the crops would be impor-
tant parameters to consider.

4.3.5 Capital Costs

If the investment capitai were to be bor-
rowed from the bank on interest, such in-
vestment would attract direct capital costs.
On the contrary, when one’s own money is
invested which if used otherwise could be
prafitable (purchase of raw material for pro-
duction, investment in shares or bank de-

posits, etc,) the cost of this capital is indi-
rect. The risk of the investment is another
factor that may have to be taken into ac-
count and that can make the caiculation of
the cost of capital extremely complex.

In case of wastewater treatment plants since
other profits are in any case not expected,
the investment risk is limited to the techni-
cal risk of the reliability of performance.
However, if profits from wastewater reiated
agriculture is expected, the investment risk
could become expensive. Capital costs are
to a certain extent specufative by nature.
Nevertheless, the fact that capital costs
money remains.

For strategic calculations one may consider
annual capital costs of 8% to 15 % of the
investment; exclusive of inflation as infla-
tion affects both the creditor and the debtor
in equal measure,

43




