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Introduction

Why a guide on non-
conventional sewerage services?

Non-conventional sewerage options have been
implemented across the world over the last few
decades, not only using diverse technological
options and management methods, but also
in a wide range of contexts and on different
scales. A large number of examples can now
be found and this solution is atfracting growing
inferest from sanitation stakeholders and  their
cooperation partners, particularly in Africa.

It is for this reason that, from 2012 to 2013
and with support from the Seine-Normandie
water agency, French Agency for Development
(AFD) and the Syndicat Interdépartemental d'As-
sainissement de I'Agglomération  Parisienne
(SIAAP), pSEau undertook a review of various
non-conventional sewerage services around the
world (in India, Senegal, Ghana, Mali and Bra-
zil). This guide is based on the findings of that
review, as well as on the outputs of a workshop
held in Dakar in October 2013 attended by
several African experts and on lessons learned
through Gref's work in Llaos and Cambodia.

The aim of this guide is fo help contracting au-
thorities and their partners develop sanitation
services by providing them with information fo
aid their decision-making and a methodological
framework for implementing these decisions.

The information contained in this guide should
in no way be used to replace any of the pre-

INTRODUCTION

paratory studies required or input from expe-
rienced experts. It will, however, help you
hold more informed discussions, coordinate
your non-conventional sewerage project in a
consistent manner and provide you with a clear
overview of the skills and knowledge required.

What type of sanitation is being
discussed?

Sanitation, as considered within this guide, in-
cludes the wastewater from households and pu-
blic premises (schools, health centers, markets,
bus sfafions, etc.), namely:

- greywater, i.e. the wastewater generated
from washing dishes, hands and clothes and
from taking baths and showers;

— blackwater, i.e. toilet flush water mixed with
urine and feces.

This guide does not deal directly with wastewa-
ter from non-domestic sources (industry, croﬂs,
certain agricultural activities, efc.) as this type of
wastewater (high volume, high pollution load,
particular types of pollutants, efc.) requires its
own specific collection, evacuation and treat-
ment solutions. Some commercial activities (such
as hotels and restaurants) can be connected to
non-conventional sewerage, however, as long
as the wastewater is pretreated [fo remove
fat and grease, for instance] prior to being
discharged info the sewers.

NON-CONVENTIONAL SEWERAGE SERVICES | 7



INTRODUCTION

Although both imporfant issues, this guide also
does not deal with the evacuation and treat
ment of either stormwater or solid waste.

What is a non-conventional
sewerage service?

This guide covers the entire sanitation service.
Thus, it deals not only with the non-conventio-
nal sewer used to evacuate the wastewater,
but also with the access segment of the sani-
fation chain that includes household facilities
(toilets, sinks, laundry facilities, etc.) and the
freatment segment fo ensure the wasfewater
is freated prior to being discharged info the

environment.

With a non-conventional sewer, wastewater
is evacuated through a network of pipes. Thus
in this respect, it clearly differs from on-site
sanitation. However, it also overcomes some
of the consfraints associated with conventio-
nal sewerage as non-conventional sewers
use smaller diamefer pipes and simplified
connection methods and pipes are laid at @
shallower depth, for instance. These specific
technical aspects mean that the investment
cost is lower than for conventional sewerage.

Non-conventional sewerage services also
differ from conventional sewerage by virtue
of their scale (as they cover a residential area
rather than the whole town), the allocation of
responsibilities and the management method
used.

8 | Warer & SanmmatioN Guipe N° 7

® Technical features of non-conventional
sewerage systems

As non-conventional sewers do not have to ad-
here to the standards required of conventional
sewerage, the technical design can be simpli-
fied, which in turn reduces costs:

— the length of the pipework is reduced by using
the potential offered by water catchment areas
and by crossing private land;

— pipes are laid under sidewalks rather than
under roads, meaning they can be placed at a
shallower depth;

— the system uses smaller diameter pipes;

— there are simplified, fewer and smaller inspec-
tion chambers (the main item of expenditure for
conventional sewerage);

— houses are either connected to the sewer
through simple juncfion chambers, somefimes
shared between several households, or are
connected up directly, without a junction cham-

ber.

® Scale of coverage

Non-conventional sewerage is a decentralized
system, meaning that it covers a residential area
or district and is usually independent of the
conventional sewer (although it can be connec-
ted to it).

© Responsibility for the system and
the management method

A non-conventional sewerage service generally
comes under the responsibility of and/or is ma-



naged by a stakeholder other than the public
authority and ‘conventional” sewerage operator.
The users themselves can sometimes be involved

in managing the sewer.

© An option not without constraints!

To successfully construct and  operate @

non-conventional ~ sewerage  service, the
confracting authority, confractors and operator
all require significant capacities. Furthermore,
not only is the investment cost nearly always hi-
gher than for on-site sanitation but, spread over

the lifespan of the sewer, this cost is also nof

ILLUSTRATION 1

Overview of a non-conventional sewer system

INTRODUCTION

necessarily lower, over the longterm, than for

conventional sewerage.

Lastly, non-conventional sewers are vulnerable
to blockages from solid waste and sediment,

stormwater intrusion and breakages.

In light of this, non-conventional sewerage is
thus better suited to urban areas which have
solid waste collection services, stormwater drai-

nage and paved or tarred roads.

Prior to beginning development of such a sys-
fem, it is therefore necessary to ensure that all

these requirements are met!

Planned development

— Secondary sewer line
— Tertiary sewer line

« Simple junction chamber
@ Simple inspection chamber

Decentralized
treatment plont

Sewer outfall

Source: from R. REED
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INTRODUCTION

The two main types of non-conventional sewerage:

— simplified sewer systems through which wastewater (grey and black water) is evacuated directly;

— sefiled sewer sysfems [also called solidsfree sewers), which are used to evacuate wastewater that
contains only low volumes of suspended solids. Wastewater therefore needs fo be pre-reated in @

seffling fank prior fo being discharged into the sewer.

Comparison of settled, simplified and conventional sewerage

SETTLED

SIMPLIFIED

SEWERAGE SEWERAGE

CONVENTIONAL
SEWERAGE

Pre-treatment method at access
segment level

Diameter of fertiary sewer pipes
(on private land, at household or
neighborhood level)

Diameter of secondary sewer pipes
(block of houses or street)

Diameter of main sewer line pipes
(along main roads)

Minimum gradient

Minimum pipe depth

Sewer layout

Treatment method

Individual household
or shared settling No pre-freatment
tank
40 to 100mm 100 to 150mm
40 to 100mm 100 o 150mm

A non-conventional sewer has no main
sewer line; however, it can be connected to
conventional sewerage

0.5% 1%

30cm (except under roads)

Mainly on private land or under sidewalks

Decentralized treatment plant or connected
to a conventional sewer

No pre-treatment

150mm

250mm

Up to 600mm for a separate sewer
system and several meters for
combined sewerage (wastewater &
stormwater)

0.5-1%

Tm (under roads)

Mainly underneath roads

(entralized freatment plant

Sources: adapted from TILLEY, 2008, REED, 1995 and recommendations made by Eve Karleskind,
conseil général du Vol de Marne
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What other types of sanitation
are used in developing countries?

e Onssite sanitation and mechanical or manual
pit emplying: this is the most common form of
sanitation found in African towns, as well as in
certain areas of Asia and latin-America. This
type of sanifation usually develops in a spon-
taneous and informall manner, with small private
entrepreneurs providing pit emplying services to
meet household demand.

This sanitation chain has developed a poor
repufation among decision-makers and  their
development partners. This is because on-site
facilities rarely meet health and environmental
standards, manual pit emptying is usually car
ried out in unhygienic conditions and the lack
of treatment and illegal dumping of pit sludge
both have a negative impact on public health
and the environment. Furthermore, the poorest
households are often unable fo afford the cost of
mechanical pit emptying. Nevertheless, when
wellimplemented and monitored, there is no
reason why this sanitation chain cannot provide
a high-quality service; one that is offen much
more affordable and requires fewer resources
and less intensive supervision by the authorities
than non-conventional sewerage services.

At the end of the sanitation chain, the treatment
plants used to treat the pit sludge also provide
a perfectly adequate solution. Moreover, this
option is very common in rural areas and on
the outskirts of cifies in Europe. However, its suc-
cess is contingent on local authorities first reco-
gnizing this on-site sanitation chain as a viable
solution to ensure it is effectively developed and
managed.

INTRODUCTION

e The conventional sewerage sanitation chain
adheres to the standards used in developed
counfries, with large-diameter pipes and more
sophisticated freatment plants. The sewer lines
are usually laid under roads, fairly deep (0.80
to 1.5m) underground, and are connected to
centralized freatment plants. As the investment
and operating costs are extremely high, conven-
tional sewerage is not a viable option for many
fowns in Africa. This sanitation chain also re-
quires regular attention, heavy maintenance
[sludge removal, inspections, efc.) and highe-
vel technical capacities. Many of the conven-
tional sewer systems insfalled in city centers in
Africa are no longer operational as there are
insufficient resources fo run the service properly
(which is also the case on several conventional
sewers in Asia, for example).

® The use of open stormwater drainage chan-
nels. The effluent from domestic sanitation faci-
lities is discharged, either directly or from the
pit {using buckets or through a small pipe), info
channels originally designed to collect stormwa-
ter run-off only (and which are therefore open
to the elements). There is usually no means of
treating the wastewater at the end of the so-
nitation chain and, where there is a treatment
method in place, this has not been designed
fo treat blackwater. This option, commonly
used in towns and cities with stformwater drai-
nage channels, poses a public health risk as
residents can easily come into contact with the
wastewater and the pathogens this contains.
Furthermore, these channels frequently become
blocked by solid waste. The use of this option is
actively discouraged.

* No service: open defecation or the use of
rudimentary, sub-standard latrines is common in
towns in developing countries. In addition fo the

NON-CONVENTIONAL SEWERAGE SERVICES | 11



INTRODUCTION

public health risks posed, these proctices fail fo
provide any comfort, dignity and security, parti-
cularly for women and children, who are forced
fo leave the safety of their home fo go fo the
foilet, not only during the day but also at night.

How this document is set out

This guide consists of four parts:

@ The first part provides a methodology for
planning out the arec-wide sanitation service
and selecting the most suitable types of sanito-
tion. It sets out the advantages and disadvan-
tages of the non-conventional sewerage option
compared fo other sanitation systems and out
lines a number of conditions that need to be met
fo ensure that this option is properly aligned to

local requirements.

© The aim of the second part of this guide is fo
inform the decisions that need to be made when
designing the future non-conventional sewerage
service, both from a technical perspective and

with regard to the division of roles and funding.

9 The third part aims to focus attention, and
that of contracting authorities and their project
supervisors in particular, on key aspects of the

service construction phase.

(4 ) Finally, the fourth part outlines the tools re-
quired to successfully manage and monitor the
system and thus ensure sustainability of the ser-

vice.

12 | WaTer & SanimatioN Guibe N°/

The steps involved in developing a non-
conventional sewerage service

Define the service
development strategy and
select the appropriate types
of sanitation

g
@

Design the service

v
@

Construct the service

v
o

Manage the service






STEP 1.
Define

the sanitation service

development strategy



rior fo selecting the sanitation option for

the town or residential area, a detailed

diagnostic of the area’s service stakehol-
ders’ needs and expectations should be carried
out that covers all the various service users (sani-
fation demand stakeholders) and service provi-
ders (supply stakeholders).

The findings of this diagnostic will be used to
identify the main challenges to be addressed
[tfechnical, organizational, financial, efc.) and
define the sanitation service development and
improvement strafegy. This sfrategy, developed
by the local authority in consultation with all
stakeholders, will set out the priorities and needs
at town level and for each neighborhood [Ac-

fivity 1.1).

It will then be necessary to assess the feasibility
of the non-conventional sewerage service and
determine whether this (or another] opfion is
the most appropriate for each neighborhood.
The non-conventional sewerage option is hardly
ever THE only possible sanitation option for a
given area. The decision on whether fo select
this solution is dependent on a number of re-
lated objective criteria being met (Activity 1.2).

These prerequisites are essential as  the
non-conventional sewerage option is a deman-
ding option, both technically and financially
and in terms of human resources. Furthermore, it
is only warranted in areas where the ‘on-site sa-

Activities to be undertaken when
planning service development and
selecting a suitable sanitation chain

Activity 1.1

Define the service development
strategy for the town

L

Activity 1.2

* Assess the feasibility of the
various types of sanitation option,
particularly non-conventional
sewerage

* Select the sanitation option to be
installed

v

Prepare for the next steps and
identify the stakeholders required

NON-CONVENTIONAL SEWERAGE SERVICES | 15



DEFINE THE SERVICE DEVELOPMENT STRATEGY

nitation + pit emptying’ and ‘conventional sewe-
rage’ sanitation chains are no longer viable.
This is thus not an automatic choice, but one
that needs fo be carefully weighed against the
other options and considered in context.

lastly, and before moving onto the next step,
the contracting authority needs to develop an
overview of both project delivery and the roles
of the main stakeholders involved [Activity 1.3).

What documents should have been produced by
the end of this phase?

O A document setting out the strategy for de-
veloping and improving the sanitation service
within the area that includes:

— a diagnostic report: technical diagnostic +
'stakeholder’ diagnostic (stakeholder needs and
expectations);

— a description of the current sanitation situation
and challenges to be addressed, both at fown
level and area by area (using available maps).

16 | WaTer & SanimatioN Guibe N° /7

9 A feasibility study that includes:

— a topographical, pedological and hydro-geo-
logical study report for each area concerned
[also using available maps);

— an indepth demand assessment report for
each area concerned:;

— recommendations on the feasibility of using
the sanitation chain identified as most suitable
for each area concerned.

€©) Arecord of the public authority’s decision
on the sanitafion chain selected.

O An implementation timetable and a docu-
ment setting out the division of responsibilities as
defined by the public authority for its sanitation
service development project, which includes the
construction of a non-conventional sewerage
service.



STEP 1

Define the sanitation service development

strategy for the fown

An essential prerequisite: the
willingness of local authorities

It is always vifal to ensure the local public au-
thorities are involved in efforts to improve the
sanifation situation as they have at least three
essential roles to fulfill:

— defining a sanitation service development
strategy for the town;

— financing all or part of the sanitation service
investment costs;

— seffing out the framework under which the
sanitation servicels) is to operate [management
method, pricing, quality and performance tar
gefs, efc.] and monitor and audit these services.

Before starting the process of selecting a sani-
fation service type for an individual area, it is
therefore worthwhile to first define the sanitation
strategy for the whole town.

Experience has shown that decisions made
solely by parties from outside the region (ex-
ternal consultants, development pariners) rarely
lead to real ownership of the solution by local
stakeholders, who then play litfle part in monito-
ring the various phases of the sanitation service
project (design, implementation and manage-
ment).

Consequently, the quality of the service rapidly
deteriorates; it offers few benefits to either the
users or public authorities and the investment is
often lost.

It is thus vital that major service-related decisions
are made by the stakeholder legally designated
as responsible for the service: the ‘confracting
authority’ (usually the local authority, sometimes
the State or a regional or national sanitation
operator).

What sanitation strategy and planning
documents does the town already have?

Most towns, and large cities in particular, will
already have sanitation planning tools in place
(a sanitation master plan, for instance). Are these
documents upfodate, relevant, wellknown and
used by local stakeholders2 Should the docu-
menfs not be comprehensive, as is offen the
case, the town will need to work on defining
a sanifation strategy that has a broader scope
than a master plan, meaning it should not be -
mited to large infrastructure investment programs
only, but should include all types of activity (in-
cluding organizational) that meet the identified
needs and stakeholder demand.

NON-CONVENTIONAL SEWERAGE SERVICES | 17



DEFINE THE SERVICE DEVELOPMENT STRATEGY

The water supply planning documents should
also be reviewed as current and future water
consumption patterns will heavily influence the
choice of sanitation options.

The sanitation strategy must form part
of the urban development strategy

Urban development and planning documents
contain information essential fo the sanitation
development strategy. For example, local au-
thorities recognition of unplanned seflements
is a prerequisite for developing a public sani-
tation service. In addition, the creation of new
planned developments will considerably in-
fluence the growth of user demand within the
areas concerned.

The layout of the roads and the amount of public
land available also has an impact on sewage
service development, as does the planned
development of other basic services, such as
stormwater drainage, solid waste management
and road paving.

Conduct a diagnostic that includes a
technical and socio-economic component!

The aim of this diagnostic is o provide a clear
overview of the state of the sanitation infrastruc-
ture within the town. It will examine all the sani-

fation practices used by the town’s inhabitants,
focusing not only on initiatives already in place
for finding local, tailored solutions, but also on
the issues specific to each area and to different
sections of the population.

© The ‘technical survey’ component

The aim of this component of the diagnostic is
to describe the existing infrastructure and the
quality of the service it provides. This involves
field visits and working with the local sanitation
company and the fown'’s technical departments,
who will assist in locating the public facilities to
be assessed (networks, freatment plants, public

toilets, etc.).

This also involves carrying out a soil survey and
analyzing hydro-geographic and topographic
constraints [basic map of catchment basins, storm
water flow patterns, stfagnant water, potential

ouffalls, etc.) and housing density data.

Supported by sanitation expert opinion, the aim
of the technical survey is to create a profile of
all public and private infrastructure (type of mo-
terials used, efc.).

It provides a sound analysis of the problems and
failures observed on public facilities in all sec-
tors of the town and also identifies the (mostly
illegal) pit sludge dumping sites (used by both
mechanical and manual pit emptiers).

1. This task is described in detail in: Le Jallé & Al., 2010, pS-Eau Guide n° 1. How fo Develop a Concerted Municipal Strategy for Water and Sanitation,

MDP/pS-Eau
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® The “socio-economic survey'
(‘stakeholder” diagnostic)

Conducting the supply and demand stakehol-
der assessment and collating information on
stakeholder service experience and expecta-
tions, in particular, are both essential tasks. In
addition o the information obtained, this step
plays a key role in raising stakeholder aware-
ness and ensuring their involvement in the sub-
sequent sfeps of the concerfed strategy process.

This process involves:

— identifying the various stakeholders: supply
stakeholders and demand stakeholders:

— interviewing these stakeholders to determine
their perception of the service and their sugges-
fions for improvement and support.

The demand stakeholders include not only do-
mestic customers, but also commercial and in-
dustrial (shops, trades and crafts, industry and
services) and institutional stakeholders (schools,
health centers, administrative offices). This so-
cioeconomic survey component will also in-
volve a more in-depth examination of the area
in which the service is due 1o be implemented. !

® Analyze and inferpret the data
The aim of this step is fo:

— develop a profile of the different areas and
of the service level within each of these zones;

1. See "Analyze the socio-economic aspects and user demand", page 25

2. This step is detailed in the following publications:

STEP 1

— clearly identify the inferest groups involved,
as well as any areas of potential conflict and
bottlenecks;

— identify the local potential for support.

® Present and discuss the diagnostic

This stfep makes it possible to share and develop
a jointly validated understanding of the situation
within the town and to discuss and place the
proposed solufions in order of priority with the
aim of establishing an implementation strategy.

Formulate the strategy for
the town, area by areq?

o Define the service improvement objectives

This step involves seffing the strafegic objec-
tives, defining the role of each stakeholder and
establishing the guiding principles for future im-
plementation. It will then be necessary to check
and refine this initial oufline by comparing the
objectives with the proposals collated from
consultation with the relevant stakeholders. This
ensures that the service improvement objectives
are defined through consultation and by invol-
ving all the different stakeholders concerned.

® e Jallé & AL, 2010, pS-Eau Guide n° 1. How fo Develop a Concerted Municipal Strategy for Water and Sanitation, MDP/pS-Eau.
© Gabert J. & Al. 2010, pS-Eau Guide n° 4. How to select appropriate technical solutions for sanitation, MDP /pS-Eau
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DEFINE THE SERVICE DEVELOPMENT STRATEGY

® |dentify possible solutions

To complete this task, if is necessary to:
— analyze the solutions put forward by each
category of stakeholder;

— analyze the strengths and weaknesses of each
stakeholder (af least those required to assist with
implementing the strategy;

— determine the possible level of involvement
of each stakeholder in implementing the recom-
mended solutions;

— establish the priorities for action.

The potential options will be defined for each
'homogenous' area of the town, with these

ACTIVITY 1.2

'homogenous’ areas having been determined
from the existing service level and using a set of
physical (sanitation solution in place, soil type,
depth of the groundwater table, topography,
catchment basins), urban (population density,
available surface area, land status) and so-
cio-economic (water consumption, local invest

ment capacity, efc.) criferia as a base.

* Validate the strategy presentation document

Under the leadership of the public authority res-
ponsible, the strategy is discussed and validated

by representatives of all stakeholders.

Assess the feasibility of the various types of
sanitation option, particularly non-conventional

sewerage

In order fo select the most appropriate sanitation
option, indepth feasibility studies are required
fo inform the final decision.

Four key factors need fo be assessed fo check
that the proposed option is fully suitable:

— the physical context;
— the urban context, and whether there are any
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other urban services operating in the areq;

— the economic and financial capacities in
place for funding investment and operations
and meeting the inhabitants’ demand for sani-
tation;

— the existence of the skills and knowledge re-

quired, or the capacity to develop these.



Mbao neighborhood in Dakar (Senegal)

Housing has been built in an area where the water table rises to
the surface

Assess the physical profile of
the area(s) concerned (1)

From a fechnical perspective, non-conventio-
nal sewerage is an option that can be used in
various contexfs, nofably those for which other
fypes of sanitation solution are unsuited.

o Infiltration capacity (1.0)

The infiliration capacity of the soil determines
which sanitation option can be used. As shown
in Table 2 on the following page, onsite sanita-
tion facilities are best suited to soils with very high
infiltration rates. In contrast, installing treatment
systems, such as pits, in soils with low infiliration
rafes can be challenging and a system such as
non-conventional sewerage that evacuates the
wastewater is more appropriate.

STEP 1

© Hardness of the ground (1.b)

In areas of rocky ground, digging pits and
soakaways — not to mention deep trenches for
conventional sewerage — is difficult and costly.
However, as long as there is sufficient local gra-
dient (see below), non-conventional sewers can

be laid af shallow depths (40cm).

® Level of the groundwater table (1.c)

There is a risk that wastewater from onsite sa-
nitation facilities can infilirate and pollute the
groundwater fable, especially if the water table
is close to the point of infiliration. Conversely,
in areas where the groundwater table rises o
the surface, water can seep info these onsite
sanitation facilities, meaning pits have to be
emptied more frequently, which is costly for the
households concerned.

However, the proximity of a water table can
also cause problems for non-conventional (and
conventional] sewerage projects both during
the consfruction phase (as sophisticated and
costly techniques have to be used at this stage
to lower the water fable in order to dig trenches
and lay the pipes), and throughout the opero-
tional phase [sewers are never completely wa-
tertight, thus water infilration is fo be expected,
as is wastewater seepage into the water table).

It is recommended that a hydro-geologist be ap-
pointed fo assess the risk of contamination of
the water table.

o Gradient (1.d)

Wastewater moves through the sewers under
the force of gravity. Thus, there must be sufficient
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Analysis matrix used to select sanitation options based on geological conditions (PAQPUD program, Dakar)

SOILTYPE INIFIISEA?IFON WASHTUB + | VENTILATED IMPROVED | POUR FLUSH | SEPTIC | WATERTIGHT N’\? A,\ILCS(ECVVEERZJ\T[‘:E
(/o) SOAKAWAY PIT LATRINE (VIP) TOILET TANK PIT SYSTEN

TYPE 1: sometimes <10 XX XX
waterlogged clay soils
TYPE 2: leached soils with 101015 P I P T s o
low infiltration capacity
TYPE 3: soils with a high 550 XX x XX XX
rate of infilfration
TYPE 4: soils with a high
rate of infiltration af risk 3010 45 o . s e
of pollution from shallow
water fable
TVYPE 5: no-eached
ferruginous soils with a 251035 XX X XX XX
good rate of infilfrafion
TYPE 6: rocky soils <15 XX XX
TYPE 7: hydromorphic soils 0 X
of Niayes
TVPE 8: chalky and vertisol <20 s I s e e .
soils
TYPE 9: stony sois and the | 90 4, 95 X X X X XX XX
ferruginous soils of Diass

Source: ONAS
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gradient to enable the sewage fo flow freely. In
areas where the gradient is too flat, it will be
necessary fo dig down to greater depths on the
downstream sections of the sewer and install lift
stations; however, this considerably increases
investment and operating costs and makes the
system more complex to operate. Non-conven-
tional sewerage thus requires a minimum gro-
dient of 0.5% for seflled sewerage and 1%

for simplified sewers (which carry wastewater

ILLUSTRATION 3

Plan of a "condominial” sewer in a favela in Brazil

STEP 1

containing suspended solids and so have hi-
gher viscosity).

Please note that these are highly theorefical
minimum values and are applicable in opfimal
implementation conditions only. In the field,
steeper gradients are always recommended
where possible as the infilration of solid waste,
sand sediment or sludge into the sewer remains
unavoidable.

/|

[ =

T

& ferfiary sewer line

-
secondary sewer ling - @)

inspection chamber T

Source: from José Carlos Melo
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Assess the urban constraints (2)

© Population density (2.a)

Sewage systems are entirely suited to areas of
high population density as they cover a large
number of households, which thus reduces the
investment cost per connection.

In confrast, areas of high population density
are offen unsuitable for on-site sanitation as the
soil can become saturated with pathogens and
there is an increased risk of environmental pol-
lution.

® Space available inside plots (2.b)

In areas with a very high density of buildings,
and in unplanned setilements in particular, there
is rarely enough space inside plofs to install
on-site sanitation solutions. In this situation, a
'simplified” sewer (without seffling) is the most
appropriate as it does not take up much space
inside the plot other than that required to install
sanitation and washing facilities (showers, fol-
lets, latrines, sinks, efc.).

In these areas, seffled sewerage is only an op-
tion if shared setiling tanks are used and these
are installed on public land. The ‘shared foilet
and shower block’ option (potfentially connec-
ted to a non-conventional sewer) can also be
considered here.

® Layout and width of roads (2.c)

In areas of high population density, which are
generally unplanned seftlements with narrow
winding sfreets, vacuum frucks and semi-mecha-
nical pit emptying vehicles are unable fo easily
access plots and lafrine pits.
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ILLUSTRATION 4

Inspection chamber blocked by solid waste

Thus, installing on-site sanitation here is not par-
ficularly appropriate. A non-conventional sewer
would be best suited to this type of area as,
compared to conventional sewerage, ifs shal-
lower depth means the pipes can be laid under
the narrow sfreets without the need for heavy
equipment and its simplified design makes it
easier fo change the direction of the pipework
more frequently.

o Sufficient space within the area
for treatment facilifies (2.d)

Unless the wasfewater is discharged through
an ouffall into the environment without treat-
ment (which is not recommended) or flows into
a nearby conventional sewer, a large amount
of space will be required on which to install
a decenfralized freatment plant: several do-
zen square meters for infensive solufions [a
few square centimeters per capita) fo treat the
wastewater from non-conventional sewers and
several hundred square mefers for a waste sta-



bilization pond (5m? per capita) and to treat
wastewater from large sewer systems.

The land fenure sfatus of the proposed site
needs o be clearly defined: it is essential that
file deeds for the land, along with a building
permit for the treatment plant, have been ob-
tained prior to launching the project.

It is also crucial to ensure that there is a no-
tural outlet nearby (river, lake, marshland, sea,
etc.) into which the treated wastewater can be

discharged.

o |and status of the area (2.¢)

In order to develop public services within an
area, the area concerned usually needs to
have been formally recognized by the public
authorities: i.e. be planned developments, or
unplanned settlements where land tenure has
been or is in the process of being regularized.
Clarifying the land status of the area will help
ensure the sewer will remain in place and ope-
rational over the long term.

e Existence of stormwater drainage, solid waste
management and road paving services (2.f)

To operate effectively, non-conventional sewe-
rage is dependent on other urban network-
based services:

— roads need fo be farred or paved fo protect
pipes from damage caused by the passage of
vehicles and to reduce the amount of sediment
entering the sewers. Surfacing the roads impro-
ves residents’ perception of their local area and
encourages them fo respect public spaces and
shared facilities;

— stormwater drainage channels are vital for
preventing the sewers flooding during heavy

STEP 1

rain [where there is no appropriate, separafe
solution in place, stormwater is offen discharged
into the sewers by the users themselves);

— it is not possible to develop sewage services
without considering solid waste management.
Like wasfewater and excreta, solid wasfe poses
public health and environmental risks. Further-
more, it also blocks the sewers.

Analyze the socio-economic
aspects and user demand (3)

e Water consumption (3.a)

A sewer system requires a minimum volume of
wastewater to function properly: if there is nof
enough wastewater, the pipes may become
clogged. On average, the water consumption
required for seffled sewers to function effectively
is considered to be 20 liters per capita per day.
For simplified sewerage, this figure stands at
around 50 liters per capita per day.

e Willingness and capacity to pay
for the sanitation service (3.b)

Determining the willingnessfo-pay, which is
"subjective data” describing user expectations,
and the capacityfopay, which is “objective
data” on household income, is vital for iden-
tifying the financial resources customers are
ready and able to spend, both on the inifial
investment and on paying for the sanitation ser-

vice.
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The importance of a demand assessment

The financial information required can be obtained
by undertaking an assessment of user demand’ for
a non-conventional sewerage service to ascertain:

— users’ water consumption levels;

—household income available for financing the
investment and operating costs of the proposed
option;

— the capacity-to-pay and willingness-to-pay for the
sanitation service;

— user practices, etc.

It is recommended that the demand assessment

be designed and overseen by a suitably qualified
professional, such as a socio-economist/consultant
with knowledge of the sanitation sector. This expert
would be assisted by a team of interviewers working
in pairs. Each pair would indude a community
facilitator (preferably from the local area or with
sound knowledge of the confext) and a sanitation
demand assessment specialist.

These interviewers may also be involved in the
implementation and management phases; thus, they
act not only as interviewers, but also as coordinators
and project promoters.

® User practices (3.c)

User practices heavily influence the choice of
saniftation chain.

Aspects o be considered here include:

— the type of service already in place and
households’ satisfaction with this service:

— the anal cleansing method used (water, pa-
per, other);

— occupancy status (owners or tenants);

— the reasons why households want improved
sanitation facilities.

Indicative investment costs for the different sanitation
chains in West Africa

O
On-site €250 10 500
Non.{onvenﬂonul sewerage €50010 1,500
service

Conventional sewerage €750 10 3,000

1. See: Roger 6., 2010, pS-Eau Guide n°3. How to analyze the demand of current and future users for water sanitation services in towns and cities in Africa,

MDP-pS-Eau.
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Comparison of conventional and simplified sewerage investment costs in Colombia

CONVENTIONAL

Unit  Quantity Cost*
Digging m | 2,038 2,411,449
Pipework m 153 5,870,110
Inspection no. 27 2,128,380
chambers
Accessories no.
(onnections no. 258 6,091,638
Other 82,656
TOTAL 16,584,233

STEP 1

SIMPLIFIED
Percentage Quantity Cost Percentage™

14.5% 721 587,382 3.5%
35.4% 151 3,471,726 20.9%
12.8% 18 1,035,755 6.2%
46 442,698 2.7%
36.7% 258 2,380,338 14.4%
0.5% 74,068 0.4%

100% 7,991,967 48%

*in Colombian pesos, 1988: USST = Col$ 335
** in proportion to the tofal cost of conventional sewerage

® |nvestment capacity (3.d)

The investment cost of a non-conventional sewe-
rage service can vary considerably depending
on the geographical conditions of the area
concerned. However, this investment cost is near-
ly always far higher than that of on-site sanitation
and (about 50%) lower than the investment cost
of conventional sewerage. Nevertheless, this
cost needs to be spread over the lifespan of the
service: in theory, the lifespan of conventional
sewerage is 50% to 100% longer than that of
a non-conventional sewer. Thus, conventional
sewerage may work out fo be the more econo-
mical option in the longferm.

There are also cerfain factors that can conside-
rably increase or reduce these costs:

Source: Angulo (1988)

— population density: the more it increases, the
greater the number of potential connections, re-
ducing the cost per connection;

— the ‘cost of the funding’, namely the interest
payments that need to be made if project finan-
cing has been obtained through loans;

— the cost of the materials available on the local
market;

— the technical options selected and households’
existing faciliies: if households do not currently
have improved sanitation and washing facili-
ties, additional funding for this will need to be
included in the budget;

— the importance given fo user awarenessTak-
sing campaigns, promoting the service and co-
pacity-building, efc.
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BOX 4

Should non-domestic users
be taken into account?

Non-domestic users include hotels, workshops, shops
and public buildings. Unless there is a risk that the
wastewater discharged will jeopardize the effective-
ness of the freatment plant, plans should be made to
connect these non-domestic users to the sewer via a
suitable pre-treatment system. This type of user has
sufficient capacity-to-pay to help ensure the financial
viability of the service.

A more defailed comparative study should be
undertaken on a caseby-case basis'.

It is also imporfant to note that, in Africa, users
are not always able to bear the full investment
cost themselves. In this situation, the public au-
thorities will be required fo infroduce subsidies,
potentially with the help of development assis-

fance.

To clearly identify the available investment ca-
pacity, answers need to be sought to the fol-
lowing questions:

— what investment is required for the proposed
options and how much will this cost2

— who will cover the cost of this investment:
households, local authorities, the government,
international development assistance, efc.2

— what institutional budget is available (from lo-
cal authorities, the government, efc.] fo cover
the investment cost of the proposed option?

— what proportion of the investment cost are the
users prepared fo bear?

* Financial capacity, notably of households,
to cover service operating costs (3.e)

Depending on the situation, technical option
used and the operator’s performance, the ope-
rating cost of a non-conventional sewerage
service equates fo between €0.5 and €5 per
household connected per month. The majority
of these recurring costs are borne by the users:
households’ capacity to cover these costs is thus
dependent on the level at which the sanitation
fee is set, which is based on the findings of the
user demand assessment.

Some of these operating costs can be met by
the public authorities. However, such public
funding should be covered by a firm commit-
ment and be included in a budget (for instance,
the local budget)? to ensure this commitment is
upheld over the long-ferm.

Identifying the financial capacity available to
cover service operafing costs involves determi-
ning the answers fo three questions:

— what activities need to be undertaken during
the operational phase, how much will these cost
and who will cover this cost: households, local
authorities the government, international deve-
lopment assistance, etc.?

— what insfitutional budget is available (from lo-
cal authorities, the government, efc.) for helping
finance the operating costs of the proposed op-
tion?

— what proportion of the operating costs are the
users prepared fo bear?

1. See Step 2 of this guide: Design the non-conventional sewerage service, page 41.

2. In particular, please see Activity 2.5: Define the provisional operafing budget, page 73.
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Assess the skills available (4)

For non-conventional sewerage fo be installed
and operated successfully, the contracting au-
thority, confractors and operator need to be
highly skilled and experienced. It will therefore
be necessary to ensure that the skills and know-
how required are available locally.

Capacities are not fixed and can be deve-
loped with the support of local or international
experfise. However, in areas where stakehol-
der capacity is low, it will take longer and be
more costly fo acquire the minimum capacities
required fo ensure sustainability of the service.

© The contracting authority’s supervisory
and monitoring capacities (4.0)

In order to fulfill its responsibilities once the
non-conventional sewerage service is opera-
tional, the service manager (or confracting au-
thority) needs to have af least one technician
available to monitor the service and who has an
understanding of:

— how the sewer and wastewater freatment plant
operate on a fechnical level;

— the financial management of the service;

— facilitation techniques to foster discussion and
avert conflict between stakeholders (users, the
operator, efc.);

— legal aspects: for ensuring the operator ad-
heres to the confract and the service is compliant
with current legislation.

To ensure the continued use of good practices,
the contracting authority will be assisted by hy-
giene and sanitation officer, who will be able to

STEP 1

impose sanctions should there be any infringe-
ment of the regulations.

® Design and implementation skills (4.b)

Skilled and experienced engineering consul-
tancy firms and specialist companies should be
used to design and construct the sewer system
and wasfewater treatment plant. It will often
be necessary fo provide capacity-building to
local contractors as these do not always have
sufficient experience of either conventional or
non-conventional sewerage.

® Technical, financial management and user
relations skills during the operational phase (4.c)

Prior to selecting the non-conventional sewe-
rage optfion, it is vital to ensure that there is an
operator available to manage the service and
safeguard its quality and sustainability on a fech-
nical, financial and community level.

The operator should have af least one fechni-
cal operative capable of carrying out mainte-
nance on the sewer, along with the appropriate
cleaning, pumping and mainfenance tools. This
technical operative should be assisted by an ac-
counting officer with the ability to monitor cost
recovery and the disbursement of sewerrelated
operating expenses.

The operator also needs to have a trained infor-
mation and education officer in place to com-
municafe sanitation service-related  information
fo users and raise awareness of good hygiene
practices and proper use of the sewer system.

This officer will also carry out marketing acti-

vities fo increase the number of connections.
For 'small’ sanitation services (consisting of one
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sewer system or two fo three small sysfems), this
role can be carried out by either the technical
operative or accounting officer.

Select the type of sanitation
option to be installed

Using the approved strategy as a base, it is im-
portant fo review the possible options for each
area under consideration and discuss these with
the future users.

This communication and survey phase usually
involves 'house-fo-house’ visits: the interviewers
go through the pros and cons of each option
with the households, solicit their expectations
and ask them to select an option by ranking the
proposed solutions in order of preference.

The various options should be clearly presented
in a format failored to the target audience and
which includes a number of visuals outlining
the pros and cons of each [domestic or shared)

wastewater collection and evacuation solution.
Users are generally not directly involved in deci-
sions relating to the treatment segment as tech-
nical, financial and environmental criteria are
instead used to defermine the most appropriate
freatment method, which is also contingent on
the type of sanitation chain selected.

It is important to describe each opfion to the
in defail: the
ment and operating cosfs and how much of

households indicative invest-
these are fo be covered by the users; mainte-
nance constraints, the advantages of the op-
tion (added comfort, fewer smells, etc.); the
amount of space required within the plof, efc.
At this stage, it is also imporfant fo inform the
household that the option implemented may not
necessarily be the same as the option they have
selected. Visits fo plofs already connected fo the
sewer may be organized to supplement these
household interviews.

The next task then involves reviewing the survey
findings and ranking the stated preferences by
area fo identify trends.

Upon completion of this step, the public authority will have all the information required to
select the type of sanitation option to be installed in the area under consideration.
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Criteria for identifying the most suitable type of sanitation opfion

Physical Criteria (1)

Urban Criteria (2)

CRITERIA

Infiltration capacity
of the sail (1.a)

Hardness of the
ground (1.b)

Level of the
groundwater table

(1)

Gradient (1.d)

Population
density (2.0)

Space available in
plots for installing
on-sife sanifation
facilifies (2.b)

Layout and width
of rouds (2.c)

QUESTIONS

(an wastewater and excreta be
absorbed info the soil within the area
concerned?

Is the soil rocky?

Is there a water table af least 3 meters
from the surface?

Is the gradient sufficient to enable
effluent to flow through the sewers
under the force of gravity?

What is the population density?

Do people have enough space at home
in which to install sanitation facilities
and pits?

Are the roads narrow and winding?

RESPONSES

CONVENTIOANL
SEWERAGE

STEP 1

ON-SITE
SANITATION

o
)
==
—
==
[ QwE
w

SIMPLIFIED
SEWERAGE

YES + + + +

NO + + + -

YES - + + -

NO + + + +

YES + + + -

NO + + + +
<0.5% - - @ +
0.510 1% + + - +
>1% + + + +
<160 inhab/ha | = - - +
>160inhab/ha = = + + -
< 2m? + - + -

2 to 20m? + + + +

> 20m? + + + +
YES () + + -

NO + + + +

@ unsuitable = not very suitable  + suitable 4+ highly suitable
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Criteria for identifying the most suitable type of sanitation opfion

Urban Criteria (2)

Socio-Economic Criteria (3)

CRITERIA

Sufficient space
within the area for
treatment facilities

(2.4)

Land status (2.e)

Stormwater
drainage, solid waste
management and
road paving services

(2

Water consumption
(3.0)

Willingness and
capacity fo pay
for the sanitation
service (3.)

User practices (3.c)

QUESTIONS

Is it possible to connect the non-

RESPONSES

CONVENTIOANL
SEWERAGE

ON-SITE
SANITATION

o
(=)
==
—
==
(T ]
w

SIMPLIFIED
SEWERAGE

conventional sewerage to conventional YES + + +
sewerage? If no, is there space available
for the wastewater treatment plant that
is near an outlet (lake, river, the sea)? NO () () +
Is the housing development planned or PLANNED + + + +
?
e e | @ o+ o+
YES + + + +
Are there stormwater drainage, solid
waste management and road paving
services within the area?
NO @ - - +
<201/d
per capita © i
What is the level of household water 2010 501/d _ + _ +
consumption? per capita
>501/d N + + _
per capita
Do households have the capacity and YES + + + +
willingness to pay investment and
operating costs and what proportion? N0 e e e N
YES + + &
Are households aware of the benefits of
improved sanitation? N ) ) N

@ unsuitable = not very suitable  + suitable 4+ highly suitable
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Socio-Economic Criteria (3)

Skills Criteria (4)

CRITERIA

[nvestment capacity

(3.4)

Financial capacity,
notably of
households, to
COVer service
operating cosfs
(3.e)

Service moniforing
and supervision
capacities (4.a)

Design and
implementation
skills (4.b)

Technical, financial
management and
user relations
skills during the
operational phase
(4.0

QUESTIONS

RESPONSES

<£200

CONVENTIOANL
SEWERAGE

STEP 1

ON-SITE
SANITATION

o
(=)
==
—
==
(T ]
w

SIMPLIFIED
SEWERAGE

per household - - - +
How much can be raised to cover £200 t0 500
investment? per household - - - ¥
> €500
per household * + + *
< €1 /household
month ° *
How much can households afford fo €103/ ) _ _ +
cover operating cosfs? household month
> €3/ household . + + *
month
What is the level of the confracting Low o B - *
authority’s supervisory and monitoring
capacities? High + + + +
Low (-) - - +
What is the level of locally available
infrastructure design and construction
skills? High + + + +
Low (-) - - +
What is the level of the future
operator’s technical, financial
management and user relations skills?
High + + + o+

@ unsuitable = not very suitable  + suitable 4+ highly suitable
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Prepare for the next steps and identify

the stakeholders required

Draft a provisional
implementation timetfable

This involves listing the next steps and drawing
up a realistic provisional timetable by allowing
sufficient time for the completion of each step
(see Table 6, page 36).

The end+o-end process of developing a sani-
fation service takes between 3 and 5 years,
depending on the situation, experience of the
stakeholders involved, the resources available
and issues encountered.

Which key stakeholders
should be involved?

o The users: service stakeholders and beneficiaries

The users will be the beneficiaries of the future
sanitation service. It is thus essential to ensure
they are involved at all stages and take real
ownership of the sanitation option put in place.
This is particularly important as they will need to
be responsible for some of the maintenance, at
least that of their own facilities, to prevent clo-
gging up the sewer. In addition, they may be
asked to cover part of the initial investment, as
well as pay operating and mainfenance costs.
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© The contracting authority

The confracting authority is in charge of deve-
loping the sanitation service across the area.
Their role involves sanifafion service planning
and selecting the sanitation chain. They own
the infrastructure and are responsible for the ser-
vice for as long as it is in operation. As a rule,
the confracting authority also covers all or part
of the investment cost. They thus have a crucial
role to play in all stages of the process:

— during the design and implementation phases,
they are responsible for the service development
project, which they monitor closely with support
from the project supervisor(s]. They contract
work out directly fo the various confractors;

— during the operational phase, the confrac-
ting authority ensures that the sef contractual
framework is adhered to. They check to make
sure that each stakeholder is fulfilling their res-
ponsibilities to ensure good service quality and
the technical, financial and social sustainability
of the service.

Depending on the local situation and the pro-
visions on sanifation and decentralization sef
out in current legislation, the role of contracting
authority can be assumed by:

— the local authority (the most common scena-
rio);

— or the national, provincial or municipal public
sanitation operator;



STEP 1

In Brasilia, a public operator undertakes all stages of the service development process

In Brazil, in the Federal District (the region that includes the capital city, Brasilia), it is the Federal District public operator
itself* that acts as contracting authority, project supervisor and operator. It also conducts all user awareness-raising activi-
ties. The only activity outsourced to sub-contractors is construction of the actual infrastructure.

There is one mulfi-disciplinary team, consisting of community officers, facilitators, engineers and technicians, which works
on all stages of the service development process, thereby ensuring that social and technical issues are treated with equal
importance. As a resulf, the operator is thoroughly familiar with the service as it has selected, designed and implemented

it itself.

However, considerable inhouse capacities are required to manage the enfire process in this way, which not all operators

POSSess.

* CAESB, the Federal District public operator - Companhia de Saneamento Ambiental do Distrito Federal

— or a minisiry or one of its devolved depart-
ments;

— or the users as part of an association (also so-
metimes called the ‘community’ to describe the
area’s residents), acting either as the contracting
authority or its partner.

Whatever the level of the contracting authority’s
initial capacities, these will need to be deve-
loped over the longerm, i.e. over the course of
several years. The contracting authority should
be provided with capacity-building support
both upfront and long after the service is up and
running.

o The project supervisor: responsible for
coordinating the design and implementation

The project supervisor — often a specialist or
consultancy firm — coordinates and monitors

the service construction process on behalf of
the contracting authority. Here, a distinction is
made between supervision of the design phase
and the supervision of construction.

Nevertheless, it is possible to assign both these
tasks to the same provider: the future construc-
tion project supervisor, who will conduct the
feasibility and detailed technical studies them-
selves. This will provide them with a thorough
understanding of the system as they will have
been responsible for its design. However,
where this is the case, the contracting autho-
rity will need to guard against the consfruction
project supervisor recommending overly-costly
technical solutions that will result in them being
able to invoice more for the subsequent monito-

ring of works. page 38 =
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Developing a non-conventional sewerage service: the steps and stakeholders involved

Contracfing
Authority (CA)

Entity assisting
the CA

Government
depariments
& agencies
Construction
Project
Supervisor

Operator

Users

Service
Providers /
Contractors

WHO?

Local authority, government,
a public operator or, sometimes,
0 residents” association

MONTH 6 MONTHO
PLANNING ASSESSMENT
Coordinates the urban area sanitation strategy Determines the main
development process features of the service

Manages the consulfation process

Selects the type of service to be infroduced in each area

Develops an overview
of the subsequent steps
involved

A consultangy firm, NGO or
independent consultant

Advises, supports and builds contracting authority capacities for monitoring the quality

of studies and assessments

The ministry or its devolved

Defines the national sector framework (strategy,

departments or the national | regulation) Qﬁfgcri;fr?:;ghed fo hel
regulafory agency Finances national investment programs

A consultant or

consultancy firm

An association, public or private
operator under confract with

the contracting authority

Are consulfed on the type of service to be infroduced
Consultancy firms, Conduct diagnostic assessments and assist the confracting -
) o A Carry out feasibility and
independent consultants or authority with developing its sanitation strategy and technical sudies
consfruction companies selecting the type of service o put in place
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MONTHS 9 10 18
FUNDING DESIGN
Raises finance | Sets out the service framework

MONTHS 12 1o 24

CONSTRUCTION

Coordinates the tender process

MONTHS 24 to 36

-

MANAGEMENT

Monifors service quality

Monitors the proper implementation of
acfivities

Ensures hygiene rules are respected

Approves the completed works

Remains the asset owner

Advises the CA and monitors
the quality of studies
& assessments

Advises the CA and monitors the quality of
construction project supervision

Advises the CA and monifors the quality of
operafions

Helps to monitor the service

Coordinates studies and draffing
of the tender documents

Coordinates the construction work
and conducts quality tests (provisional
approval)

Support the operator and conducts quality
tests (final approval)

If identified af this stage,
the operator should be
consulted on the service design

Attends training

Responsible for technical management

Responsible for financial management

Responsible for user relations

Collects data on the state of the service and
reports to the contracting authority

Confribute

to investment
by paying all

or part of their
connection costs

Are consulted on the type of
technical options available

Receive awareness-raising on good
hygiene practices and sanifation

Pay for the service provided

Register for the service

Ensure household facilifies and the sewer
are maintained in good condifion

Occasionally help with the digging of
trenches

Ensure their service quality expectations are
being met

Carry out detailed fechnical
studies and financial
assessments

Provide equipment and carry out
construction work

Implement awareness+aising and
marketing activities

Design the capacity-building
strafegy

Train the operator on technical, financial
and management tasks, and on
awarenessaising and promotion

Can be appointed by the contracting
authority to monitor the service
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DEFINE THE SERVICE DEVELOPMENT STRATEGY

Where it has the skills available in-house, the
confracting  authority should coordinate user
awarenessTaising and marketing fasks itself.
Alternatively, these acfivities can be assigned
fo the construction project supervisor or another
supervisor with expertise in these areas.

© The service providers / contractors:
responsible for carrying out the work

Various service providers and contractors will
be appointed by the contracting authority and
monitored by the project supervisorls). They will
each be responsible for specific fasks, inclu-
ding:

—fopographic, fechnical and financial studies
(these may also be carried out by the construc-
fion project supervisor, should they have the skill
sef required);

— infrastructure and wastewater freatment plant
construction (which can be carried out by a
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single confractor or a number of specialist
construction compomes);

— userfocused activities: awarenessaising,

marketing and promotion;

— capacity-building, efc.

® The operator: responsible for managing the service

The operator is responsible for the technical and
financial management of the service, and for

user relations activities.

In some cases, the design project supervisor,
construction project supervisor and service ope-
rator roles are assigned fo a single stakeholder.
The advantage here is that the operator will
already be familiar with the system having been
involved in its design and construction (under a
Design-Build-Operate, or DBO, confract). Under
this type of contract, the operator could also be
required fo partially fund the investment.
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STEP 2

concemed, upon which the technical (Activity 2.1), organizational (Activity 2.2) and financia
[Activities 2.4 and 2.5) decisions will be based. The service promotion and awareness-ai-

During this step, studies will be carried out fo produce a defailed assessment of the area

sing strategy will also be defined (Activity 2.3).

The documents produced at the end of this step

(1 JN feasibility report: a brief document that
outlines the 'strategic’ guidelines of the service:
the technical option, management and funding
method, etc.:

© A detailed technical study including:

— a technical dossier containing a detailed plan
of the sewer and showing the location of liff
stations, pre-treatment and treatment plonfs;

— technical specifications for running the service
during the operational phase;

— a planning document setting out the service
promotion and awarenessaising activities fo
be carried out;

— a defailed investment budget (including the
cost of the infrasfructure required, as well as
the technical supervision, fechnical moniforing,
capacity-building, service promotion and awar-
enessTaising activity costs);

— a forecast operating budget.

9 Regu|atory and contract documents that
set out the service framework: municipal sani-
fation regulations that include regulations speci-
fic to non-conventional sewerage services; the
confract between the contracting authority and
operafor; the customer confract between the
users and the operator.

Activities to be undertaken
during the sanitation
service design stage

Activity 2.1

Select the technical options

v

Activity 2.2

Assign roles for operation
of the service

v

Define a service promotion
and user awareness-

raising strategy

Activity 2.4

Finance the investment

Activity 2.5

Define the provisional operating
budget
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Select the technical options for the future service

As a prerequisite: draw up detailed
maps of the area concerned

This involves supplementing the inifial field stu-
dies carried out in Step 1 with more detailed
information.

© Topographic and hydro-geological studies

Non-conventional sewers are gravity-based sys-
tems that follow the natural slope of the land. It is
therefore important to map the exact topography
of each catchment area. This study, fo be under-
faken by an expert surveyor and topographer,
should include:

— the different gradients and topographical fea-
tures of the land;

— the height/level of the connection points, i.e.
where household faciliies are connected to the
system via the junction chamber, as the pipes
will need fo be laid at a greater depth than the
connection poinfs fo ensure proper drainage;

— the dltitude of the sewer ouffall (where the
treated wastewater is discharged from the freat-
ment plant, usually into the environment.

If there is no precise map of the area’s hy-
dro-geology and soils, there is a risk that, during
the drilling phase, contractors may come across
features not visible from the surface (rocks or a
water table, for example) that could conside-

42 | Water & Sanmanion Guipe N 7

rably delay construction work and lead to ad-
ditional costs.

Where the project involves the construction of a
[or several] wastewater treatment plant(s), it will
also be necessary to identify suitable sites, i.e.
sites that are:

— located at the lowest point of the sewer (o
reduce the need for lift stations);

—near an outlet (river, lake, marshland, etc.) into
which the treated wastewater from the treatment
plant can be discharged;

— large enough to accommodate the treatment
facilities and legally registered fo a clearly de-
fined owner. A site owned by the local authority
or the state would be ideal.

local residents are often opposed fo the idea of
having a treatment plant nearby and may object
to and block its construction. Prior fo selecting the
site, it is thus necessary fo consult with residents
fo approve the proposed location and ensure
there will be no opposition fo the project that
would cause delays to the consfruction work.

© Buildings, land fenure and surface obstacles

The space available for installing the sewer will
be determined by the morphology of the bui-
dings and by the boundaries separating private
and public land. It is therefore vital to have an
accurate map of all buildings and to be able



fo clearly idenfify the boundaries between pu-
blic and private plots. If these boundaries are
unclear [as is offen the case in unplanned seft-
lements), the public authorities can grant an ea-
sement (giving the easement holder the right to
access the land) or a right of access to the ope-
rator fo enable them to carry out maintenance
on the sewer. All surface and underground obs-
tacles, such as wells, trees, and other networks
(stormwater droinoge, water) efc., are also
identified at this stage.

Visits are made to households to verify whether
their existing facilities and plumbing installations
are suitable for connection to the sewer |i.e.
flush toilets and drainage outlets that are above
the planned level of the sewer). If household
facilities do not meet these requirements, a
campaign will need fo be initiated to replace
them and/or provide households with suitable
plumbing installations, ensuring that the level af
which these are installed facilitates their connec-
fion to the sewer.

Decide whether to opt for
settled or simplified sewerage

As mentioned above, there are two main types
of non-conventional sewerage1:

— simplified sewers that directly evacuate dll
types of wasfewater (grey and blackwater);

— settled sewers (also called solidsfree sewers)
that evacuate all types of wastewater following
pre-treatment in a sefiling tank fo separate out
solid matter.

STEP 2

Constraints specific to seftled sewerage

When selecting the sewer type, it is important to bear
in mind that installation of a settling tank (in areas
where households do not already have septic tanks)
increases not only the investment cost, but also the
operating costs, as the tank will need to be regularly
emptied (a cost generally borne by the users).

To prevent sludge getting info the sewer, sludge levels
in household settling tanks need to be checked on a
regular basis. The operator can be put in charge of
emptying the settling tanks. Alternatively, ‘shared
settling tanks' can be installed, which are also fo be
emptied by the operator. If the operator is not made
responsible for emptying the settling tanks, it will be
necessary to build the capacities of local companies
to ensure they are able to provide users with an
affordable service that adheres fo public health and
environmental standards.

The fechnical options available for these two
sanitation chains are different for each segment.

o Selection criteria

— gradient: as outlined in Step 1, the mini-
mum gradient required for settled sewerage is
0.5%. For simplified sewerage, the gradient
needs to be at least 1%. However, these mi-
nimum gradients are highly dependent on
the volume of wastewater being discharged;

page 46 -

1. There are also a number of variations on these: simplified sewers that evacuate both wastewater and stormwater, such as can be seen in Rio de Janeiro,
and settled sewers that evacuate greywater only, and sometimes stormwater, such as those found in Mali.
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ILLUSTRATION 5

SETTLED SEWERAGE (SOLIDS-FREE SEWER)
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STEP 2

ILLUSTRATION 6

SIMPLIFIED SEWERAGE
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— the flow rate of the wastewater through the
sewer, which is proportional fo the volume of
water consumed. ‘Setiled sewerage’ is conside-
red suitable for areas where water consumption
is greater than 20 liters per capita per day (this
can also include households that obtain their
water from standpipes|, whereas simplified
sewerage can be used in areas where water
consumption is over 50 liters per capita per
day. However, these amounts can vary depen-
ding on the gradient;

— the existence of sepfic fanks of good quality
on household plots would make settled sewe-
rage a suitable option.

o Shared seftling tanks

Compared fo individual household setiling tanks,
using shared seffling fanks — o which up fo se-
veral dozen households can be connected — en-
ables economies of scale in terms of both space
and (investment and operating) costs. Usually ins-
talled on public land, these shared tanks are best
suited to highly builrup and poor areas. Shared
sefiling fank projects have been piloted in Sene-
gal, Brazil and Mali.

They make it easier for the professional operator
to check sludge levels and prevent sludge from
enfering the sewers (which is a frequent problem
with individual household settling tanks).

When these are welldesigned, maintained and
ventilated, they give off no or very few unplea-
sant odors and can easily be slotted info the ur
ban environment. In Brazil, for example, they are

located under parks or public gardens.
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Wastewater collection facilities
(access segment)

This segment includes the household facilities for
which the users will be responsible. The list of
options presented fo them will be based on the
findings of the demand assessment.

* Greywater collection facilities

These include showers, sinks, utility sinks and
wash tubs.

o Blackwater collection facilities

The recommended opfions for use with
non-conventional sewerage are pourflush or
cistern flush toilets. These toilets have a water
seal fo prevent smells.

® ‘Shared” blackwater and
greywater collection facilities

In public places (schools, stations, markets,
hospitals, efc.), highly builrup areas or plots
where there is litle space, the most appropriate
solution consists of public washroom and foilet
blocks with lafrines, showers, utility sinks and
wash tubs. These public faciliies are either
connected to the non-conventional sewer or
have their own wastewater freatment system.

e s a grease frap required?

Situated at the greywater outlet point, a grease
trap prevents pipes from clogging and is parti-
cularly useful in countries where dietary habits
mean the cooking water is full of fat (such as in



ILLUSTRATION 7

A utility sink located outside a house

ILLUSTRATION 8

Cross-section of a grease trap

Manhole cover
"

Household
wastewater

L

Floating matter (grease)

Source: from SIAEP Lalinde

West Africa or Brazil). Grease fraps have now been made
mandatory for restaurants connected to the sewer system in
a large number of towns in France.

Grease fraps are required for simplified sewers and for sefiled
sewer sysfems connected fo a shared seftling tank. However,
they do not need to be installed if an individual household
seftling tank is used as this fraps the grease instead.

1. The settling tank is also sometimes known as o’ sepic tank” or ‘infermediate fank'.

STEP 2

o The settling system
(for settled sewerage only)

For seffled sewerage, a seffling
tank! s
connection to the sewer. This tank
separates the solid matter from
the liquid effluent through settling:
only the wastewater is evacuated
through the sewer, while the solid

installed  before  each

matter sinks to the botiom of the
tank and the grease remains on the
surface. In addition to this physical
freatment, the sefiling tank also pro-
vides an initial level of biclogical
treatment, as the biodegradable
solid matter is partially broken
down through ancerobic digestion.
However, some of these suspended
solids will also tumn info sludge. This
sludge builds up in the bottom of the
tank, which then needs to be regu-
larly emptied. A sefiling tank placed
before the non-conventional sewer
will need to be emptied every 1 to
10 years (depending on s size,
type and the volume of wasfewater
discharged, efc.).

o Preilter

The predilter is a tank with internal
compartments and a high outlet
(submerged filter) filled with an
inert filter material (such as gravel).
This material needs to be taken out
and cleaned on a regular basis. In
urban areas in Africa, the volume
of the prefilter is usually between
5 and 20 liters per user.
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DESIGN THE SERVICE

A prefilter (or secondary filter) is useful in sett-
led systems as it 'traps’ the suspended maitter
contained in the effluent discharged from the
seffling tank. It also serves to alert users to the
fact that the setiling tank is overly full {as the

prefiller becomes clogged).

© Domestic inspection chamber

Wastewater from the various household facili-

ties collects in this chamber, which is also an

ILLUSTRATION 9

access point for inspecting the household’s drai-
nage system.

o Other domestic equipment

It is recommended that household facilities be
ventilated (an air vent with an outlet on the roof)
to reduce smells and prevent the formation of
hydrogen sulfide (H2S), which is corrosive to
concrete.

It is also important fo ensure that stormwater from
the gutters is not able to infilirate the non-conven-
tional sewerage sysfem.

Cross-section of an individual household seftling tank used in Senegal

— 931

The minimum usable capacity of the tank is 3m3
L = inside length of the tank

H = usable height = 1.2m minimum © H1 =h +1/5 h minimum
h2 =H + 8cm minimum @ H3 =h2 + D (depth of the lower generating line of the inlet pipe)
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Source: Suez Environnement

ILLUSTRATION 10

“Y:shaped” connection used on the ONAS sewer systems
in Dakar, Senegal

STEP 2

Technical options for the evacuation
segment

Diometer 110mm

Reducer

Q ‘ ]
Variable
diameter

PVC pipe

Source: ONAS
® The connection

This connects the domestic plumbing insfalla-
tions to the main sewer. The connection pipe
can be attached via a junction chamber or
directly onto the sewer line using a "Y-shaped’
connection.

ILLUSTRATION 11

o The maximum length of the sewer

The size of non-conventional sewer networks
can vary widely. They can consist of a few do-
zen household connections (such as in Dakar in
Senegal) or several thousand, as in the Asafo
district of Kumasi in Ghana.

The maximum length of the sewer (in meters and
number of connections) depends on:

— the natural slopes available and the morpho-
|ogy of the catchment basin;

— the potential maximum number of houses to be
connected in this catchment basin;

— the average volume of wastewater discharged
in liters per capita per day (which is directly
dependent on water consumption levels within
the areal;

Plan of the “basic sanitation module” used for simplified sewerage in El Alto, Bolivia

\ ]
PVC DN 40mm d)
Manhole Greasefrap | l% Shower
PVC DN 50mm

_\ A WOONSOmm
@ - 5 (B Toilet

3 o 4 (R e—l

Domestic inspection 100mm
chamber
'
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— the pofenﬂo| flow of wastewater at different
poinfs on the sewer;

— the capacity of the wastewater freatment
plant (which is linked to the size of the plant
and thus to the land available for its construction
downstream of the sewer);

— whether lift stations are to be installed or not.

o The size of the pipes

There is a wealth of literature available on de-
signing the ‘evacuation’ secfion of non-conven-
tional sewerage. There is also a PC-based sim-
plified sewerage design program available on
the University of leeds website!. However, these
caleulation methods only give theorefical sizes.
Other factors not usually included in this type of
hydraulic equation also need to be taken info
account: particularly, the inevitable infrusion of
stormwater and solid waste. Thus, in Salvador
de Bahia (Brazil), the diameter of the pipes was
increased from 100 to 150mm to reduce the
risk of blockages caused by solid waste (rather
than for hydraulic capacity reasons).

o Lifespan

Non-conventional sewerage infrastructure has
an estimated lifespan of 25 years. However,
this may potentially be longer, as the simplified
sewer system in Kumasi in Ghana is still wor-
king perfectly well after more than 25 years of

service.

1 www.efm.leeds.ac.uk /CIVE/Sewerage
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The lifespan of a non-conventional sewer is also
linked o ifs capacity to meet increases in the de-
mand for connections and in the volume of was-
tewater discharged. However, in developing
towns and cities, sewer capacity often struggles
to keep up with the pace of urban development
(which is often unplanned or not accompanied
by the proper development of utilities). Thus, it is
not easy to forecast how each area of the town

is likely to develop over the long-term.

® The materials used

Please see Table 7 opposite.

e Sewer layout

The layout is determined based on the defailed
map of the area fo be covered (see Activity 2.1
above]. The sewer layout should also be as short
and as straight as possible o reduce costs and
minimize potential operational issues. Changes
of direction using elbows of more than 45° in-
crease the risk of blockages and make it difficult
for cleaning tools to pass through the sewer; as
such, they are not recommended.

Wherever possible, the sewer layout should
be reviewed and approved by the users (see
Activity 3.3 below) fo minimize opposition and
the risk of conflict during the construction and
implementation phases. It is especially important
to obtain user approval for the sewer's fertiary
sewer lines, particularly if these cross private

land.



The main materials used to construct non-conventional sewers

STEP 2

COMMENTS

This by far the most common material used for
non-conventional sewer pipes. In some cases, it is
also used for the (mass) production of manholes
and settling tanks.

For non-conventional sewers, concrete is used
mainly for manholes or housings to protect the
pipes (under roads, for example).

At the moment, this is reserved for towns with
considerable investment capacity or for sections of
the sewer laid under roads.

MATERIAL PROS N
Light; its flexibility protects it | There is a risk of
from immediate domage ond | breakage if crushed by
POLYVINYL its smooth surface facilitates a heavy weight, must
CHLORIDE the flow of wasfewater be carefully laid in pipe
(PVC) through the pipes. It is bedding. It can get
resistant to corrosion, relatively | distorted along ifs length
cheap and very widely used. and lose roundness.
Heavy (makes pipe
Durable and crush-resistant, handling and laying
CONCRETE relatively cheap and very difficult), prone to
widely used. corrosion, rougher
surface than PVC.
HIGH-DENSITY . This is the same as PV§,
This has all the advantages of | but much more expensive
POLYETHYLENE o .
PVC with increased durability. | and prone to greater
(HDPE) .
thermal expansion.
CLAY Made locally at little cost. b 1 T
breakable.

Used on some sewer systems in Asia and Latin
America; however, this has now been replaced
by PVC.

e Public or private land?

Originally, in Latin America, the 'condominial’
sewers often crossed private land, being laid
under backyards or gardens. This reduced the
length of the sewer and the number of manholes
required, but meant that the users had to clean
the pipes out themselves and all work fogether
fo ensure the sewer functioned correctly (hence

the term ‘condominial’, i.e. ‘shared” sewerage).

However, this shared management proved un-
successful. Thus, Brazil's public operators have
since taken over the direct management of these
sewers and now require the sewer pipes fo be
routed across public land.

For other systems, nofably in Africa, conventio-
nal layouts across public land were used right
from the outset. This has increased the length of
the sewer but means the operators are able to
access them more easily.
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ILLUSTRATION 12

Plan of tertiary sewer lines for condominial sewerage

- public land I:I private land

Source: Suez-Environnement

However, in informal setflements, the bounda-  Thus, in these areas, the sewer is often routed

ries between private and public land are not  ‘wherever it will fit', alternating between public
always clearcut and there are no or very few  and private land.
streets.
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o The depth of the pipes

The depth at which the non-conventional sewer
pipes are laid depends first and foremost on the
natural slope of the land. In most cases it will
be necessary to increase the slope by laying
the pipes at an ever greater depth as the sewer
progresses downsfream.

Wherever possible, non-conventional sewer
pipes are laid under sidewalks. However, it
is inevitable that cerfain sections will need to
be laid under roads. The recommended depth
of the pipes in this case is 6Ocm, which will
of course have an impact on the depth of dll
the pipework upstream of this point. Pipes are
generally laid at depths of between 30cm
under private land and several meters on the
downstream sections of some systems (in which
case, sewage lift stations will sometimes be
used: see the following page).

ILLUSTRATION 13

STEP 2

® Protecting the sewer

For the sections of pipework laid under roads,
concrefe casing is used fo protect the pipes from
damage. Underground boxes (see lllustration
13) can also be used fo protect the pipes af
changes of direction or slope.

However, the best way fo prevent pipes gefting
crushed and damaged is to pave the roads.
This also improves the cleanliness and appea-
rance of the district, provides greater ease of
travel and facilitates stormwater drainage. The
inhabitants have more pride in their disfrict,
which motivates them to take better care of the
facilities, including those used for sanitation, re-
gardless of whether these are found on public
or private land. Although there is a sizeable
investment cost attached, road paving is thus
recommended for ensuring sustainability of the
sewer.

Underground boxes used fo protect non-conventional sewerage pipes in Senegal

(=

(=% Lo O
L—

S ~ 2 o

(ross-section A - A

Source: ONAS
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ILLUSTRATION 14

Simple PVC manhole used in El Alto, Bolivia

Source: CAESB

Source: Suez Environnement

® fanholes

Manholes provide access to the sewers for ins-
pection and maintenance. At the bottom of the
manhole is the sewer pipe along which the was-
fewater flows.

Socalled ‘simple’ manholes of 40 to 60cm in
diameter are usually used on non-conventional
sewers, as opposed fo the 1m diameter man-
holes used on conventional sewerage. These
smaller diamefer manholes do not provide ac-
cess for a maintenance operative, but are large
enough fo insert inspection and cleaning tools.
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ILLUSTRATION 15

Mass production of simple concrete manholes in Brasilia

ILLUSTRATION 16

Inspection tube, used instead of manholes in Senegal
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® Sewage lift stations

(

These are used fo pump wastewater from low-
lying fo higher sectfions of the sewer or fo the
wastewater freatment plant. Their investment
and operafing cosfs are exiremely high and
they are complex to mainfain. Although lift sto-
tions will no doubt be required in some areas,
this option should be avoided where possible.



| TABLE 8

French standards for sewer systems in
small communities*

Minimum performances of local wastewater freatment plants
needing to freat a gross organic pollufion load of less than or
equal to 120kg/d of BODA

Maximum Minimum
Parameter | concentration to not | output o be
be exceeded reached
DBO5 35mg/ 60%
DCO 60%
MES 50%

Minimum performances of local wastewater freatment plants
needing to treat a gross organic pollution load of between 120
and 600kg,/d of BOD5

Maximum Minimum
Parameter | concentration fo not | output to be
be exceeded reached
DB05 25mg/| 70%
DCo 125mg/! 75%
MES 35mgy/I 90%

Standards for nitrogen and phosphorus, only applicable
above 600kg/d of BOD5

Maximum Minimum
Parameter | concentration to not | output o be
be exceeded reached
Nitrogen 15mg/I 70%
Phosphorus 2mg/! 80%
* Decree of 22 June 2007

STEP 2

Technical options for
the treatment segment

When selecting the treatment method, it is im-
portant to take all available technical, financial
and human resources into account, as well as
the volumes of wastewater to be treated and the
amount of land available for the treatment site.

o What level of treatment is required?

Wastewater treatment can be broken down into
four levels:

— prefreatment removes those elements in the
wastewater that would create problems during
the following stages. As a minimum, pretreat-
ment should consist of screening to remove large
particles, but where possible should also include
a sysfem fo remove sand, grease and oils;

— primary freaiment removes suspended solids,
mainly through seftling;

— secondary freafment (most frequently using
biological processes, but occasionally using
chemical processes or a combination of the
two) removes the organic matter, which is non-
foxic but harms the environment as it consumes
the dioxygen in water (required for aquatic life)
as it degrades. Secondary freatment can either
be aerobic, whereby bacteria utilize oxygen
fo degrade organic matter in the wastewater,
anaerobic or a combination of the two systems
(aerobic and anaerobic);

— fertiary freafment removes pathogens |i.e. the
viruses, bacteria or parasites that are a danger
to human health) and heavy metals.
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Factors fo be taken info account when selecting a wastewater treatment plant

LEVEL OF

TREATMENT PARAMETERS MEASURED

efc.

Floating solid waste: plastic bags, tree branches,

PROCESSES USED

Screening

Pretreatment | gj

Oil- water separator

Sand Grit chamber
Primary : '
ireafment Total Suspended Solids (TSS) Settling
} ) Aerobic treatment: exposure o oxygen and UV rays, in waste
5-day Biochemical Oxygen Demand (BODS) stabilization ponds, for instance
Secondary AND,/OR
Treatment ) Anaerobic treatment: microorganisms break down organic
Chemical Oxygen Demand (COD) X . )
matter in the absence of oxygen, in gravel filfers, for example
Aerobic treatment: exposure o oxygen and UV rays
Teri Pathogens (particularly fecal coliforms) OR
ertiary Anaerobic treatment: planted or unplanted sand filters
treatment

Nitrogen (N) and Total Phosphorus (TP)

Complex treatment

National directives (available from the Ministry
of Water, the Environment or Health) usual-
ly include minimum quality standards for the
wasfewater discharged into the environment.
However, these standards generally apply more
to industrial than domestic wastewater.

© Connection fo conventional sewerage

This is the simplest solution in areas where this
is possible.
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© ‘Intensive” treatment systems

Infensive wastewater freatment systems can take
many forms (and some examples of these are
provided below). These are freatment plants of
various sizes but which require a smaller foot-
print than so-called ‘extensive’ freatment pro-

cesses.

Some intensive systems are simple and fairly rus-
fic, while others use complex technology (such
the activated sludge process) and thus are not
recommended for the contexts considered in this
guide. Please see the illustrations below.
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ILLUSTRATION 17

Five examples of low-cost infensive wastewater treatment systems’

Anaerobic Baffled Reactor
(10Cess covers
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outlet
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liquid level
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: filter =
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1 These examples are not exhaustive. For more information, please see: Tilley E. & AL, 2008, Compendium of Sanitation Systems and Technologies

EAWAG-Sandec, WSSCC and Gabert J., 2010, pS-Eau Guide n°4. How to select appropriate technical solutions for sanitation, MDP/pS-Eau,
pp. 116-125). Source for the 5 diagrams: EAWAG/SANDEC
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Upflow Anaerobic Sludge Blanket Reactor (UASB) |

BIOGAS

)

outlet

hubb o.0 "o g% e
gas bubbles ® ¥ ¢ sludge granules
° .q grond .

inlef

Source: EAWAG,/SANDEC

Anaerobic Biogas Reactor |

inlet \ biogos outet 3 seal outlet

BIOGAS

expansion
chamber

outlet

Source: EAWAG/SANDEC
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Imhoff Tank

cross-section longitudinal section
g\
settling floating -
compartment solids
liquid
sludge

® ‘Extensive” treatment systems

"Extensive’ treatment is carried out using natural processes through planted filters, waste stabilization
ponds or constructed weflands. These systems have a large footprint {requiring between 1 and 5m?
per inhabitant equivalent), but are relatively simple to maintain (although the residual sludge must be
removed and the ponds regularly cleaned) and can be esthetically attractive.

ILLUSTRATION 18

Two examples of extensive treatment systems

Constructed Wetland |
inlet pipe macrophytes hydrological outlet
and gravel gradient (variable height)

covered well

thizome network small gravel ~ watertight llnembrane
or clay
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Extensive Treatment via a Floating Plant (Macrophyte) Pond |

® Combining several treatment systems

It is possible to combine different treatment technologies o optimize the treatment potential of both
infensive and extensive systems.

ILLUSTRATION 19

Examples of DEWATS-type combinations (Anaerobic Baffled Reactor + Anaerobic Filter + Constructed Wetland)

Sewer Horizontal Constructed

Anaerobic treatment unit Wetland

ey

EXNNKANRREER

T outlet

© Ancerobic Baffled Reactor © Anaerobic Filfer
Treatment of BOD5 and TSS Treatment of BOD5
and colloidal solids

—— UV RAYS ———

SN
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© (onstructed wetland
Treatment of pathogens and COD minerals
(nitrates, phosphates, heavy metals, efc.)

Source: East Vietnam




® Discharge without treatment

This option, which is not at all recommended,
is somefimes used by default (for example, was-
tewater is discharged info a river with a very
high flow rate], often where there are insufficient
financial resources to construct a treatment plant
or when this breaks down. It is important to pro-
perly assess the impact of this option, particular-
ly to ensure there are no environmental or health
risks for people living downstream, which can
rarely be guaranteed in urban areas.

® Sludge treatment solutions

Like individual and shared seffling tanks, all
freatment plants, whether intensive or extensive,
produce sludge at each stage of the treatment
process. It is essential that this sludge is freated
using solufions such as:

STEP 2

— solar or planted drying beds (potentially
supplemented by composting of the treated
sludge). However, this solution requires a lot of
land (around 50m2/ 1,000 inhabitants);

— anaerobic biogas reactors, which are much

smaller than drying beds.

o s if possible o use the treated
wastewater and residual sludge?

There are a number of options available for
using freated wastewater and its by-products,
including: biogas production, the land appli-
cation of treated wastewater for agriculture,
sludge composting, etc. These technologies are
perfectly safe for the environment as long as the
appropriate public health and environmental

quality standards are met.

Assign roles for operation of the service

Responsibilities can be apportioned in a number of ways. Thus, the assignment of roles will depend
on the capacities of the parties involved and their willingness fo participate in running the service.

Confracting authority responsibilities

During the operational phase, the role of the
confracting authority, often the municipality, is
fo monitor and audit the quality of the service
being provided by the operator and, if need
be, take, or require the operator to take, ac-

tion to ensure the appropriate standard is main-
tained (see also Activity 4.4: Monitor and audit
the quality of the service).

The contracting authority should thus allocate at
least one member of staff — even parttime — to
this role and ensure they are familiar with what
is required to safeguard the social, financial
and technical sustainability of the service.
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Minimum human resources required by the contracting authority

JOB PROFILE

At least 25% of the
technician’s time to

A technician also trained in the
social, legal, economic and

© Monitors and controls quality of the
service provided by the operator.

Sanitation Service o Failitates stakeholder consulfation. | insfitutional aspects of sanitafion | be spent on each non-
Technician . - Services. conventional sewerage

© Advises elected officials on the ;

I . ) service.

options available for the service.

o Ensures compliance with sanitation A facilitator or technician frained At least 1 fulltime
Hvai 4 regulations in the area. on hygiene and sanitafion issues, | employee for 10,000

ygiene an o Provides confinuous awareness- facilitation techniques and inhabitants.

Sanitation Controller -
raising by reminding users of good communicafion.

practices.

Capacities of the municipal sanitation department in Kumasi (Ghana), confracting authority for
the non-conventional sewerage service

Within its municipal sanitation department, Kumasi (a city of
around two million inhabitants) has a multidisciplinary team
that includes:

— three engineers: the operations manager and his deputy +
one civil engineer;

— 0 public health expert;
— a community-relations expert.

This team oversees all sanitation services within the municipal
areq.

It also monitors the quality of the service provided by the
private operator, Envionmental Engineering Limited, which
operates the non-conventional sewerage service in the district

of Asafo, by carrying out sewer inspections with the operator
and gathering feedback from users.
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Kumasi municipal officers paying a visit o monifor the non-
conventional sewerage service



This staff member should carry out regular ins-
pection visits, collect monitoring indicator data,
be familiar with national regulations, unders-
tand the terms of the contract in place between
the contracting authority and the operator and
put in place remedial action when required.

The confracting authority is in confact with all
service stakeholders — users and operator— and

STEP 2

should facilitate discussions between these two
parties.

There should also be at least one staff member
assigned 1o the role of hygiene and sanitation
controller. For smallscale sanitation services,
these two roles may be carried out by the same
person, provided that they are able to allocate
enough time to each one.

Minimum human resources required by the operator of a non-conventional sewerage service'

ACTIVITIES HUMAN RESOURCES REQUIRED?

Coordination

Technical management
and the treatment plant.

. L © Billing and bill collection
Business and financial

management
account

User relafions

Monitoring the relationship with the
contracting authority and supervising teams

A technician assigned to undertake technical
moniforing and maintenance of the sewer

© Monitoring and managing the operating

Ongoing promotion and awareness-aising

A minimum of 1 manager, with 25% of their
time dedicated to each sewer

A minimum of 1 technician, with 25% of their
time dedicated fo each sewer

A minimum of 1 specialist, with 25% of their
time dedicated to each sewer

A minimum of 1 specialist, with 25% of their
time dedicated to each sewer

1. This table shows the minimum human resources required for a small-scale non-conventional sewerage service (with a few hundred users) connected fo a

decentralized wastewater treatment plant.

2. The operator's staff often divides their working time between several systems. Many operators are in charge of more than one sysfem, or combine this
role with that of solid waste collection, small-piped water supply or electricity operator. The same member of staff can also carry out two roles: user
relations and fechnical management or business and financial management, for example.
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Premises and tools required by the operator

- PREMISES EQUIPMENT

Technical
management

Business and
financial
management

User relations

Storage area for storing tools
and equipment

An office with a computer and
phone ling

An office (or kiosk) to receive
users

Manual cleaning equipment, vacuum trucks and a hydro-cleansing
tanker!, spare parts (pipes, manholes, etc.), monitoring and maintenance
documents.

Accounts management tools and documents (general ledger and journal,
etc.) and business management documents (cusfomer confracts, payment
receipfs).

Awareness-aising and communication documents.

1 Ifthe operator does not own these tools himself, he can hire them or appoint a contractor when required.

Strengths and weaknesses of the different non-conventional sewerage service management methods in use

OPERATOR

The municipal
technical
department (‘direct
management’)

Public operators
(national, provincial or
municipal)

A private
operator

An association

STRENGTHS

Ensures the municipality’s involvement
in monitoring the service. The public
authority is directly accountable fo the
users.

They have considerable human

resource and technical capacities. Their
management aufonomy ensures greater
financial transparency and improved
management moniforing.

The private operator has a vested
interest in ensuring the service is properly
managed and users are satisfied with the
service. He often manages other services
(water, solid waste, electricity), which is
a guarantee of good performance.

In theory, it is in the users” interests to
be involved in managing the service.

WEAKNESSES

Local authorities do not always have the capacifies or budgets required.
When there is no specific sanitation service budget, it is difficult fo
determine the service costs and revenue, which does not encourage
effective management. Moreover, the contracting authority is both
‘judge and defendant” as they monitor and check their own service
management.

The provincial and national operators are somefimes reluctant
to report to local authorities and fo take their requirements into
account. It s essential to put a contract in place between the
operator and contracting authority (and ensure this is properly
monitored).

The contracting authority’s lack of monitoring capacities may lead to
misunderstandings, or abusive practices on the part of the operator: lack
of transparency, forgoing maintenance to maximize profit, efc. If the
service is not profitable enough, the operator may neglect or withdraw
from their management duties.

Volunteers” motivation falls over time. The operator often lacks the
necessary skills and resources. Associations are not always recognized
by the public authorifies. This is often considered to be the most cost-
effective form of management; however, the tasks to be carried out and
the costs involved are similar to those for all other types of management.
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The role of the operator

The operator is in charge of the technical and
financial management of the non-conventional
sewerage service and is also responsible for
user relations (promoting the service, damage
prevention and encouraging proper use of the
sewers, collecting user fees, efc.). Prior to ap-
pointing an operafor, it is imporfant fo have a
clear idea of the tasks involved in the operatio-
nal phase and ensuring that the potential opera-
for has the capacities required to carry out the

role (also see Activities 4.1, 4.2 and 4.3).

The role of the users

In all cases, the users should:

— mainfain their domestic plumbing installations,
i.e. all the facilities within their home through
which wastewater is discharged;

— pay the service fee in accordance with the
tariff listed in their customer contract;

— inform the operator of any problems with the
sewer;

— report, either directly or via their representa-
tives, on their level of satisfaction with the ser-
vice provided (they may also provide recom-
mendations for its improvement).

As part of an association, users may also:

— take on the role of contracting authority for the
service, or share this role with the local autho-
rity or operator. This model is often selected in
areas where the ‘traditional’ contracting autho-
rity shows little interest in developing and moni-
foring the service.

However, in practice, this model is not always

STEP 2

easy to implement as the users and their repre-
sentatives offen do not have the capacities re-
quired fo fake on the contracting authority role;

— operate all or part of the service, such as the
sewer line that connects the houses to the main
sewer. However, it is to be noted that, in many
places where this has been attempted, such
as Brazil, Indonesia and Africa, for example,
operation of the sewer system by the users has
been unsuccessful. This option is only fo be used
where there is no other operator capable of un-
dertaking this role. In this situation, the capa-
cities of the users’ association will need to be
significantly improved by making it more profes-
sional {recruiting trained staff) and remunerating
those users involved for the time spent on asso-
ciation governance.

The division of responsibilities is
documented and regularly monitored

The division of responsibilities and the
breakdown of tasks assigned to each stakehol-
der needs fo be clearly documented in contracts
and regulatory frameworks o prevent any misun-
derstandings.

© Municipal (or provincial) sanitation regulation

There is offen already regulation in place sefting
out the general sanifation framework for the area.
In most cases, this will just need to be adapted
fo cover the aspects specific to non-conventional
sewerage services. This regulation sets out the
roles and responsibilities of each stakeholder for
each type of service, as well as users' rights and
obligations, sanifation fee-sefting rules and moni-
foring procedures.
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It must be consistent with the nafional sanitation
regulatory framework, be debated by the public
authorities and binding on all stakeholders. lts
proper application is monitored by the Hygie-
ne and Sanitation Controller, who can impose
sanctions for non-compliance with its directives.

® The contract between the contracting authority and
the operator

Whether the operator is public, private or an as-
sociation, they should have a formal agreement
in place with the contracting authority in the form
of a contract that sefs out the rights and obliga-
tions of each party: quality targets; service per-
formance; sanifation fee tariffs and connection

costs (as well as the process for reviewing these);

ILLUSTRATION 20

any penalties to be paid by the operator should
they fail to adhere to the contract; and, finally,
confract review and monitoring mechanisms.

© The contract between the users and the operator

The cusfomer contract sefs out the rights and
obligations of the service users and the opera-
tor, nofably as regards pricing and payment me-
thods and the process to be followed by users
needing fo contact the operator in the event of
any issues.

It also reminds users of the conditions and rules
fo be observed, such as good practices and
domestic  plumbing insfallation  maintenance
responsibilities, and also outlines the possible
sanctions fo be enforced in the event of a
breach of contract.

The standards and confracts that set out the sanitation service framework

THE STATE'S DEPARTMENTS

National standards

CONTRACTING AUTHORITY

Sanitation
regulation

During the operational phase, adherence to
this framework should be regularly monitored
by the contracting authority, in conjunction with
all stakeholders, if possible. In all the examples
studied in Africa, latin America and Asia, sus-
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Contract

OPERATOR

(ustomer
contract

tainability of the services is being threatened by
the lack of both a clear division of responsibi-
lities and a documented framework formalizing
service operation.
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Define a service promotion and user

awareness-raising strategy

As with all public network services, sustainabi-
lity of the non-conventional sewerage service
can only be guaranteed if it has a sufficient
amount of users.

The more customers who use the service, the
greater the revenue received, which enables fi-
nancial stability fo be achieved and sustained.
It is thus vital to promote the service provided
through non-conventional sewerage to encou-
rage (ideally all) the households within the ser-
vice area to commit fo using the service.

Non-conventional sewers are particularly vulne-
rable to poor user practices. The small diame-
fer of the pipes means they can easily become
blocked by solid waste, with adverse conse-
quences for all those users living upstream of
the blockage.

The risk associated with this type of practice
alone is reason enough fo carry out active
awarenessTaising with users to ensure their ac-
fions do not negatively impact the service with
which they are provided.

What does service promotion
and awareness-aising involve?

e Awarenessraising acfivities aim fo ensure
users adopt appropriate hygiene and sanitation
pracfices and use the non-conventional sewe-
rage service correctly.

e Service promotion activities aim to attract new
customers, encouraging them fo connect fo the
sewer and use the service. These activities are
carried out fo increase the number of customers
both when the service is launched and on an
ongoing basis.

User behavior and demand are contingent
on facfors and motivations that are difficult to
assess. When designing a service promotion
and awarenessTaising strategy, it is important
fo involve specialists who are both familiar with
the local context and experts in communication
(specialist NGOs, advertising and marketing
firms, efc.). It is also a good idea fo involve the
facilitators and interviewers who worked on the
preliminary diagnostic and feasibility study.
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Developing a service promotion and
awareness-aising strategy!

Whether the aim is to promote the service or
raise awareness, the strategy development pro-
cess should center on three main questions:

— what are the intended objectives of the sfrategy?
— what messages are fo be communicated?

— how are these messages to be communi-
cated?

o The strategy objectives

Prior to designing any of the promotion or awar-
enessTaising activifies, it is important to clearly
and precisely define the required outcomes as
regards:

— changes in practices. The objectives will be
both qualitative (discontinuing unsafe practices)
and quantitative (increase in the number of users
employing appropriate practices over time).

— uplake of the service. These obijectives will
be predominantly quantitative (the number of
households connected and the increase in this
figure over time).

It is often useful to have a sound understanding
of the baseline situation in the area concerned
fo ensure the objectives set are realistic. The
diognosfic will contain the information required,
including the responses to the following ques-
tions:

— which and how many people use unsafe prac-
fices (that create health risks or risk damaging
the sewer)2

— how inferested are people getting a connec-
tion to the sewer? If there is considerable inte-
rest, then the promotion activities can be scaled
back (at least in some instances; however, the
diagnostic itself can generate bias, thus the inte-
rest expressed needs fo be confirmed).

Based on a review of numerous field expe-
riences, as a minimum, the promofion and
awarenessTaising objectives should ensure that
users:

— adopt good hygiene practices (handwashing,
installing sanifation facilities, disposing of was-
tewater using the appropriate facilities, efc.);

— use their domestic sanitation facilities for was-
tewater only (and not for the disposal of solid or
toxic waste, etc.);

— maintain their domestic sanitation facilities;
— pay for a connection fo the sewer;

- regularly pay to use the service.

® Key messages

The aim of promotion and awarenessTaising
activities is to influence people’s willingness to
adopt appropriate  behaviors. Thus, commu-
nication is very important, as is the content of
the messages delivered. People are not always
prepared to adopt the same behavior for the
same reasons; developing an understanding of
individual motivation is therefore essential.

If it has been carried out correctly, as well as
providing social and cultural definitions of sa-
nitation and hygiene, the diagnostic should
also have identified inhabitants” mofivations for
adopting new practices.

1. SeeDésille D. & al., 2013, Concevoir et mettre en euvre une stratégie de sensibilisation d I'hygiéne et de promotion de I'assainissement, pS-Eau.
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BOX 9

User motivations for connecting to a non-
conventional sewerage service

® To have o modern service "like the rich" or "de-
veloped countries” (this reason is given in nearly all
cases);

* To save on pit emptying cosfs (one of the main rea-
sons given in Senegal);

® To have a cleaner house and thus be able o invite
the family-in-law and arrange the daughter's mar-
riage (one of the main reasons given in Pakistan);

o Improve the state of the street and reduce neighbo-
thood disputes (one of the main reasons given in
Mali);

Health and hygiene-related issues were not instinc-
tively mentioned as being of concern!

The messages should be designed around these
motivations as, as levers of change, they are
likely to have the greatest influence on all the
target groups identified. These levers of change
will vary in accordance with the obijectives,
which can be health-related (safeguard young
children’s health), social (social conformity,
presﬂge], economic (minimize the income lost
through ill-health), or religious (notfion of physical
and spiritual purity).

The methods used to finance connection to the
non-conventional sewer will have an impact on
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all or part of the messages developed. Com-
munication for a strategy of partially subsi-
dized connections will differ from that in which
households are required to pay the full connec-
tion cost themselves.

Once the most relevant messages have been
identified, it is important to make sure that
they are easy to understand. It should also be
ensured that the behavior change required is
simple fo adopt and does not require users fo
learn new complex practices that will compli-
cate their daily lives. Users need to feel that
changing their behavior is more advantageous
than not changing anything at all.

® Message communication aids

There is a wide range of tools and methods
available for carrying out promotion and awar-
enessaising activities. Although there has been
an upsurge in the use of marketing approaches
over the last few years, the more tradifional,
participatory approaches remain highly popu-
lar with project designers and managers.

The activities implemented in the field frequently
involve a combination of inferpersonal commu-
nication {small user groups, house-fo-house cam-
paigns) and mass communication (radio, press,
etc.). There is no 'one size fits all’ promotion
and awareness-aising package. The approach
used will depend on the context and on the skills
and competencies available. It is important to
bear in mind that effective communication re-
quires specific skills, thus it is advisable to as-
sign this task to experienced professionals.
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| ACTIVITY 2.4.
Finance the investment

Establish the provisional
investment budget

In order to calculate the investment budget, it
will be necessary fo draw up a comprehen-
sive list of all expenditure items associated with
non-conventional sewerage construction (see
Table 14 on the following page). The cost of
each item then needs fo be estimated using in-
formation obtained from similar projects in the
region and estimates provided by the consfruc-
tion project supervisor.

In addition to the infrastructure costs (hard com-
ponenfs), the budget should also include all the
soft activities, such as studies, social support
measures and monitoring.

It is also important to bear in mind that deve-
loping non-conventional sewerage services in
Africa costs between 500 and 1,500 euros
per household connected.

There are a number of factors that can influence
the overall cost of non-conventional sewerage:

— the characteristics of the site (rocks or infil-
fration) can cause complications during the
construction phase or require costly fechnical
solutions {lift pumps);

— the skill level and knowledge of those involved
in the project (consultancy firms, construction
companies);
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— the emphasis placed on soft activities.

It is important never fo omit the soft activities in
an effort to reduce cosfs as these are vital for
ensuring the safisfactory operation of the future
service.

|dentify and raise the financial
resources required

From the demand assessment and within the
sanifation strategy, it was determined that the
non-conventional sewerage service was an ap-
propriate opfion given the resources available.

This list of available resources now needs to be
refined further:

© The municipality’s (or local
authority’s) own resources

These resources come from the municipal bud-
get, which is funded by local tax revenue and/
or a government grant. Some local authorifies
(those that are welloff or cover cities) may be
able to obtain a loan from a development bank.

It is important fo ensure that this finance is actual-
ly available. To avoid any unpleasant surprises,
each specific budget heading needs fo be
vofed into the municipal budget or guaranteed
through written and binding commitments.
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Main expenditure items and indicative breakdown of costs for a non-conventional sewerage service project

ACTIVITIES

Project
management
and contracting
authority
assistance

Technical
supervision of the
design phase

Technical
supervision of the
construction phase

Awareness-raising
and promofion

Capacity-building

Domestic facilities
& plumbing
installations

Settling tanks

T0 WHAT DO THESE COSTS CORRESPOND?

Mainly the human resources assigned by the contracting
authority and technical partners to undertake project

management tasks

Mainly the human resources assigned by the consultancy
firm(s) to carry out feasibility studies and defailed

technical studies

Mainly the human resources assigned by the construction
project supervisor to monitor the construction work

Mainly the human resources assigned by the service
providers to design and deliver promotion and awareness-
raising activities, to which the cost of developing and
disseminating communication aids also needs to be added

Mainly the human resources assigned by the service
providers responsible for capacity-building

Appropriate household sanitation fucilities: shower, toilet,
sink, grease frap, domestic inspection chamber

Only required for settled sewerage. Can be individual or

shared

PERCENTAGE OF
THE TOTAL

510 10%

510 10%

10to 15%

510 10%

510 10%

0% (if households
already have these
installed) to 10%

0% (if households
have septic tanks)
t0 10%

COSTS EXPRESSED IN:

Working days

Working days

Working days

Working days +
service providers’ fees
for developing and
disseminating the various
communication aids

Working days

Unit cost for each type

of facility

Unit cost for each type
of fank
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PERCENTAGE OF
THE TOTAL

ACTIVITIES TO WHAT DO THESE COSTS CORRESPOND?

(OSTS EXPRESSED IN:

Connecfions Earth-moving, materials and installing the connections 110 5% Cost per connection
Earth-moving, materials, pipe-laying and installing manholes Cost per meter
Sewer system 30 to 50%
Road construction or rehabilitation Cost per manhole

Earth-moving, parts and materials, construction and

Lift station(s) installafion Up to 25% Fixed price
Wastewater Earth-moving, materials and construction of the wastewater Upo 25% Fied pice
Treatment Plani ~ treatment plont

quuJ?;;net::ce Manual cleaning tools, hydro-cleansing tanker, efc. 510 10% Fixed price
Land Acquisition of land for the wastewater treatment plant and/ | Varies depending on Cost of 0 2

or lift station(s) the area

Include contingency of 5 to 15% to cover any difficulties encountered during the implementation phase, fo compensate residents or carry
out additional soft activities.

o State subsidy ® Development partner support

This is usually made available through major  Issued by a development cooperation agency
sanifafion secfor investment programs [offen  or NGO, this grant can be financial (in the form
financed through a development bank loan).  of a grant or loan) or practical, such as mate-

Applications for this subsidy can be submitted  rials or technical assistance (whereby specialists
by the contracting authority (local authority o provide free expertise).
public sanifation operator).
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o User contribution

As a general rule, the users cover part of the
cost of their household sanitation facilities and
sewer connections, but rarely all of the cost, at
least not in Africa. In some parts of Asia, howe-
ver, where construction costs are particularly
low, the users’ contribution sometimes covers
the entire investment cost of both the sewer and
the wastewater treatment plant.

STEP 2

o The future operator

A private operator can invest in the project by
providing ‘moveable’ assets (usually in the form
of tools), which will remain their property in the
event of fermination of confract. These assets
can include maintenance fools, the electricity
generator for the ift station, IT equipment, etc.

Define the provisional operating budget

List all future operating costs

In order o accurately calculate the costs o be
recovered, it is necessary fo list all expenditure
items along with their corresponding amounts
[see Table 15 on the following page).

|dentify sustainable resources
fo finance operations

Once all the costs to be recovered have been
clearly listed, the next stage involves identifying
the corresponding sources of financing (see

Table 16, p.75).

The sanitation fee, paid each month by the users
|or customers) connected to the non-conventional

sewer, is one of the main sources of financing
and also the most sustainable, as payment of
the fee is a condition of the customer contract.
Ideally, the revenue received from this fee will
cover all of the service costs.

However, the price at which this fee is sef is
a compromise between the need fo finance
the service and the households’ capacity or
willingness to pay. Thus, additional resources
will need to be obtained, notably through sub-
sidies from the public authorities, to introduce
cross-subsidies between richer and poorer users.

Additional grants from the public authorities are
often also necessary to renew all or part of the
infrastructure or cover the cost of any major unfo-
reseen event (such as a natural disasfer causing
serious damage fo the system and equipment].
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Indicative breakdown of the various expenditure items involved in operating a non-conventional sewerage service

PROPORTION OF THE TOTAL EXPENDITURE

SR OPERATING BUDGET MADE BY:
(hecking and maintaining domestic plumbing installations (including Not included in Th ;
emptying any individual settling tanks): ‘st level maintenance’ the operating budget L
Secondary sewer line maintenance: ‘second level maintenance’ 10 to 15%
Maintenance of the main sewer lines, unscheduled maintenance of the .
) S ' ) , 100 15%
primary sewer ling, maintenance of the entire system: *3rd level
Maintenance of the wastewater treatment plant(s): “4th level’ 510 10%
Repairs, maintenance and power supply of any lift pumps: “4th level 1510 30%
Financial and commercial operations 310 5%
The operator
User relations, awareness-raising and service promotion 51010% (using sanitation fee
revenue -+ any public
Depreciation of maintenance equipment: hydro-cleansing tanker, 3 funding)
. 310 5%
vacuum fruck, manual cleaning tools, etc.
Rent and operator's miscellaneous costs 310 5%
Operator’s employees” salaries 1010 15%
Operator’s profit (if private operator) 510 10%
Reserve for confingencies (major repairs) 310 5%
Any duties and taxes 310 15%
- . 0
Depreciation of the infrastructure 3% TR g
. 0 authority
Hygiene controls 3 (using local tox revenue
. . : or government grant)
Service monitoring and audits 5%
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Sources of financing to cover operating costs

SOURCE USED TO FINANCE:

Users’ own funds

Sanitation fee paid by the
users fo the operator

Resources from local and
nafional tax revenue

Use of freated wastewater

First level maintenance: checking and maintenance of their domestic plumbing installations.

In certain cases, notably where the operator is failing in its duties, users can dlub together fo
cover second level maintenance, i.e. maintenance of the tertiary sewer line. However, this
type of mechanism only covers ‘emergency” corrective maintenance and is highly dependent
on the users” goodwill and organizational ability. This is thus rarely a sustainable source of
financing for the service.

Ideally, this should cover all of the service operating costs, including those in the ‘wastewater
treatment’ segment.

Where possible, the sanitation fee can also be used to cover the cost of monitoring, promotion
and awareness-aising activifies.

As is the case with most conventional sewer systems, the public authorifies can finance part
of the operating costs for non-conventional sewerage services out of their own funds. This
mechanism enables cross-subsidies between rich and poor users to be introduced. For this
to be a sustainable source of financing, this funding needs to be approved through national
legislation and form part of @ written commitment.

Although this is carried out with the — laudable — aim of preserving the environment, it rarely
generates enough revenue constitute a sufficiently sizeable source of financing for the service.

How to collect the users” contributions
fo financing the service

There are a number of different options avai-

lable:

o Sanitation fee included on the water bill

Adding the sanitation fee to the water bill,
which is based on there being a direct corre-
lation between the volumes of water consumed
and wastewater discharged, is the most effec-
tive opfion as penalties can be imposed in the

event of non-payment.

However, where water and sanitation are each

The sanitation fee is collected when the water
bill is paid. It can also be included on a diffe-
rent utility bill, such as electricity, for example.

managed by different operators, as is often the
case in Africa, both operators need fo coope-

rate effectively if this option is to be successful.

NON-CONVENTIONAL SEWERAGE SERVICES | /5



DESIGN THE SERVICE

o Sanitation fee collected ‘house-to-house’

This collection method is common for sewers
managed by an association. A sanitafion fee
collector, employed by the contracting authority
or operator, goes round and collects the sanita-
tion fee from the users each month. This option
is only effective if each user is willing to pay
for the service; however, the assumption is that
'social pressure’ from the community will encou-
rage those less willing to pay.

In practice, this method usually has very low
collection rates [around 25 to 50% at best), re-
gardless of the context (Asia, Africa, Latin Ame-
rica). In addition, this collection rate generally
falls over time, and as the impact of the awar-
enessTaising messages disseminated during the
launch phase diminishes.

The sanitation fee collector nearly always lives
in the area in which he works, meaning he risks
becoming unpopular with his neighbors if he
pursues users for payment too strongly. Further
more, there is very rarely any means of impo-
sing penalties on those who do not pay. Lastly,
this option is costly due to the amount of time
the fee collector has to spend on his rounds,
particularly if he has to pay households more
than one visit.

® User contributions to repair breakdowns

This is the simplest option. Users only pay a
confribution if there is an emergency and they
have no other choice but to ‘put their hands in
their pockets’. However, this method is only ge-
nerates enough financing to cover the minimum
amount of maintenance. Moreover, this main-
fenance is never preventive and by no means
ensures the sewer's technical sustainability or
enables the system to function at its optimum le-
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vel. In addition, the further along the sewer the
breakdown is from their house, the less inclined
the user is to pay for the problem fo be fixed.
Users rarely voluntarily come together fo finance
repairs fo the downstream sections of the sewer
if there are problems on the main sewer line or at
the treatment plant, for example. This financing
mechanism is thus not recommended. It is some-
times implemented in areas where the operator
is failing o uphold their contractual obligations.

Define the medium and long-term
financial fargets

The provisional operating budget should pursue
positive financial targets: the profit generated
though these positive targets will be used to fi-
nance service improvements or exfension, or to
replace wom-out equipment and facilities. This
profit will also demonstrate to potential opera-
tors that the service is financially viable.

The business plan is a multiyear operating bud-
get (for example, over 10 years) that allocates
revenue fo expenses, sefs out the medium and
long term investment required and establishes
financial targets for the period covered by the
plan.

The precarious financial stability of sanitation
services can be further weakened by frequent
unforeseen complications:

— a technical problem or unanticipated opera-
ting expense, which can lead fo service costs
going Through the roof;

— a lower than anficipated connection rate,
conflict between users and the operator or a
lack of awarenessTaising, which can result in
financial resources falling to dangerously low
levels.






STEP 3.

Construct

the non-conventional

sewer service



he construction phase involves selecting
Tthe works confractors [Activity 3.1) and

building the infrastructure (Activity 3.4).
However, it also includes ‘soft” activities that are
vital for ensuring the sustainability of the future
service: stakeholder capacity-building (activity
3.2), user awarenessaising and service pro-
motion (Activities 3.3 and 3.5).

Documents produced at the end of this step

o Technical documents

— tender selection criteria;

—procedures manual;

— startwork orders;

— construction sife log book;

— minufes of weekly consfruction site meetings;
— sign-off documents;

— as-built drawings.

9 Capacity-building documents
— capacity-building strategy,/plan outline;

training material.

9 Contractor and service provider contracts
— between the contracting authority and the

works confractor(s);

— between the confracting authority and
awarenessTaising and promotion service
provider(s);

— between the confracting authority and the
capacity-building service provider(s).

0 Awareness-raising and promotion
document

— communication aids; user manual.

STEP 3

Activities to be undertaken
during the non-conventional
sewerage service construction stage

Select the contractors

Build the capacities
of service stakeholders

v

Involve and raise

the awareness of users

Build the infrastructure

Connect the users
and launch the service
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| ACTIVITY 3.1.
Select the contractors

The confractor selection process is prepared by
the construction project supervisor in conjunction
with, and on behalf of, the contracting authority.
The skills and resources required of the works
confractors will vary and, in most countries,
there will be a number of potential candidates.
It is thus recommended to conduct a tender
process, as these are high-value contracts that
amount to between 50 and 57% of the total
budget.

The exact procedure and process to be fol-
lowed will depend on the national regulatory

framework in place for public procurement.

The main fasks to be carried out by the confrac-
for selection commission involve:

— preparing the tender documents;

— receiving the bids;

— opening and assessing the bids.

Build the capacities of service stakeholders

The sustainability of the future service depends
on this acfivity, thus by no means should it be
overlooked. However, in most non-conventional
sewerage projects, capacity-building is not gi-
ven sufficient importance and is too often used
as a variable for adjustment to compensate for
delays and overspend on other activities (parti-
cularly infrastructure construction).

80 | WVaTer & SanirmatioN Guibe N° 7/

‘ The obigctives and how to meet them

In order to define the capacity-building objec-
fives, it is first necessary fo:

— gain a defailed understanding of the role of
each stokeholder during the operational phase,
draw up the list of tasks to be carried out and
identify the corresponding skills and competen-
cies that each stakeholder will need to possess;



- idenﬁfy the internal and/or external exper-
tise available for training the stakeholders
concerned:;

— in conjunction with the experts appointed, de-
velop a capacity-building plan that includes the
objectives to be met by each stakeholder, the
activities to be carried out, the time required for
each activity and an acfivity fimefable;

— define how to verify and evaluate the extent
to which these capacities have been improved.

What type of capacity-building
activity should be carried out?

The process should begin by reviewing the pro-
ject and the non-conventional sewerage service
financial, social and technical sustainability re-
quirements with each stakeholder.

However, it is not enough to organize activities
such as formal presentations given by ‘experts’
at this point. Instead, stakeholders must be pre-
sented with different scenarios based on actual
situations they may encounter. For example:

— for the contracting authority: what to do in
the event that the operator fails to uphold their
confract or users repeatedly misuse or damage
the sewers, efc.

STEP 3

— for the operator: what to do if users refuse to
pay or if there is a leak on the system, etc.

It is also possible o set up group role-playing
exercises, involving the contracting authority
and the operator for example, to build fami-
liarity and develop mutual trust with a view o
preventing misunderstandings or conflict in the
future.

Where possible, it is always useful for stakehol-
ders to carry out field visits and visits fo other
non-conventional sewerage services, which
could lead to regular meetings and sharing of

best practice with their counterparts.

Who should deliver capacity-building?

Capacity-building can be delivered by training
centers, consultancy firms, NGOs, or public or
private operafors with experience of managing
non-conventional sewerage services.

It would also be possible to draw on the ex-
perience of small-piped water scheme ope-
rators, as these are found in most countries
and cerfain aspects of their work are similar
to those of a non-conventional sewerage ser-
vice operator.
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Involve and raise the awareness of users

A few months have now passed since the end
of the demand assessment and users” motivation
for improving the service may have waned. In
addition, it is imporfant to anticipate and inform
local residents of any disruption that may arise
during the construction work that may otherwise
cause conflict, leading to delays and increasing
Costs.

It is thus vital that, throughout this phase, the
facilitators in charge of awarenessraising and
promotion work closely with the infrastructure
construction teams fo ensure a good relationship
is maintained with residents and future users.

Project kick-off meeting

This should be attended by the households, the
confracting authority [elected officials, mano-
gers and fechnical departments) and the various
confractors and service providers.

If the project covers a very large area, it may be
advisable to sub-divide this info smaller areas
and hold a meeting in each one to ensure eve-
ryone is able to have their say. It is important fo
ensure there is an acceptable affendance rate,
i.e. at least 50% of all households. Neighbo-
rhood association representatives or traditional,
religious or political authorities can be called
upon fo ensure residents attend. The meeting
should be led by an awareness-aising and ser-
vice promotion expert familiar with the area and
its inhabitanfs.
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The meefing agenda should be as follows:

® Review of sanitation in general and of non-
conventional sewerage services in particular

The meeting will start by highlighting a number
of important points:

— a reminder of the benefits of improved sani-
tation;

— the necessary involvement of all stakeholders,
including the households, under the maxim: “for
them and with them”;

/

— a reminder of the option selected by the
households: the non-conventional sewerage ser-
vice; its advantages, disadvantages and user
Costs.

The communication tools — posters, models and
other demonstration materials — should then be
presented. It would also be possible to ask resi-
dents of other areas already using non-conven-
tional sewerage services fo provide festimonies
or fo arrange group visits fo plots that already
have a sewer connection.

© |ntroduction to the project team

The members of the project feam are infroduced
to the households: the construction team, the
awarenessTaising feam, the construction pro-
ject supervisor and the operator. The users are
encouraged fo make these teams feel welcome
when they are working in the neighborhood
over the coming months.



It is important that the residents recognize the
awarenessTaising team, understand their role
and know where to find them as this team will
be households” main contact up to the time the
service is launched.

e Qutline the next key steps

The project timefable and implementation
procedures are presented to the affendees:

— the consfrucﬂon/insfo||o1ﬁon of domestic facili-
fies (where this is included in the project);

— excavation works, earth-moving and pipe-
laying: how these will be carried out, any
household involvement required, the inevitable
disruption for local residents and the compenso-
tion or mitigation measures o be put in place,
efc.;

’

— technicians’ visits to households to check
household facilities, plumbing installations and
the connection to the sewer;

— the sewer connectfion payment: price, pay-
ment methods, who to contact to request a
connection.

® Review the role of the service users during the
operational phase

During the demand assessment phase, residents
were informed of the household sanitation faci-
lity maintenance requirements, but these were
not explained in defail (o detailed explana-
fion will be given during the visit to install the
connection).

Thus, af this stage, it is necessary to remind
households of their responsibiliies as service
users and all the tasks they need fo carry out
of during the operational phase: the monitoring

STEP 3

and mainfenance of their plumbing installations,
payment of the sanifation fee and proper use of
all facilities and equipment.

These obligations should also be included in
local sanitation regulations and the cusfomer
contract.

© Approve the sewer route and layout

The planned sewer layout is presented to all
stakeholders to ensure there are no objections.
Sewer constfruction can sometimes be held up
by residents refusing to allow the sewer fo pass
near a place of worship, for example, or objec-
ting 1o the consfruction of a wasfewater treat-
ment plant. It is thus necessary fo anticipate all
potfential objections af this stage. Should there
be any opposition fo the layout, it is still possible
fo find an alternative route for the section of the
sewer concerned or negotiate with the residents
raising the objection.

If there are any sections of the sewer that pass
over private land, it will also be necessary to
obtain written authorization from each of the
landowners concerned.

© |dentify representatives

Residents will select representatives to act as
a central point of contact for the project feam,
so they can keep households informed of for-
thcoming activities. If there is already a users’
association or neighborhood committee in the
areq, these are obvious candidates fo fake on
this liaison role for the non-conventional sewe-
rage service project.
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| ACTIVITY 3.4.
Build the infrastructure

‘ Prepare the construction work

o The provisional construction work timefable

This should adhere fo the timeframes sef out in
the confract and be endorsed by the contracting
authority and construction project supervisor.

® Nofification of work to other service operators

Nofification should be provided to all other ser-
vice operators with networks in the area: water,
telephone, electricity, efc. In refurn, these opera-
fors should provide plans of their networks and
any other useful information to enable precau-
fions to be taken to prevent damage fo these
networks during the trench-digging phase.

Should the sewer roufe pass under roads, the
roads department will grant authorization to dig
up the necessary road sections. Once the pipes
have been laid and the trenches refilled, the
roads should be repaired and returned fo their
original stafe.

® The service order to start the construction work

The service order, which is prepared by the
construction project supervisor and signed by
the contracting authority, triggers the start of the
construction work.
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Construct the wastewater
freatment plant

The work usually sfarts with construction of the
wastewater treatment plant as this is located
at the lowest point of the system and takes the
longest time fo build. VWater tightness tests are
carried out on the plant once consfruction has
been completed.

Treatment quality can be tested by opening
up the sewer once the initial connections have
been installed. However, it is to be noted that a
wastewater freatment plant only starts operating
at optimum efficiency affer several months, the
time required for some of the biological treat-
ment processes fo take place.

Construct the sewer

Sewer consfruction begins with the downstream
section and work then proceeds upstream.

© The procurement and storage of pipes and
manholes

The construction company orders the necessary
items from their suppliers and sfores them in a
secure location to prevent damage and theft.

PVC pipes (the most commonly used type) must
be stored out of direct sunlight fo prevent heat
damage.



For locally made pipes [notably those made of
clay as used on some sewers in Indial, it will
be necessary fo factor in the manufacturing time
and carry out quality checks.

e Trench-digging

Following the plan of the sewer systfem drawn
up during the defailed study phase, the sewer
route is marked out using stakes placed 10 to
15m apart.

The frenches can then be dug manually using
spades and shovels, as non-conventional sewer
pipes are usually laid af shallow depths. Howe-
ver, if a road needs to be dug up or pipes laid
under rocky ground, a jackhammer will need
to be used.

On the downstream sections of some sewers,
where it is necessary fo ‘create’ a slope, the
frenches can reach depths of several meters.
This will thus involve major excavation work and
require the use of heavy machinery and shutte-
ring fo prevent the frenches collapsing.

Where there is a nearsurface water table (or,
in coasfal areas, seawater intrusion through
capillary action), there is a risk the frenches
will flood, or even collapse if the soil is very
soft, particularly if these trenches are (over Tm)
deep. It may thus be necessary to shutfer the
sides of the french and lower the groundwater
table by pumping water out. The cost of this
work will need to be taken into account during
the design phase.

In all cases, the slope at the bottom of the trench
needs fo be accurately measured.

STEP 3

® Laying pipes and installing manholes

The first step of this task involves placing the
manholes at each end of the section of sewer
pipe fo be installed and checking they are af
exactly the right depth. A bed of sand (5 to
10cm deep) is then placed in the french to help
ensure the slope of the pipe is accurate and
provide sfability to the buried pipework.

Pipes are joined together using a simple joint
or seal. There needs to be some natural flexi-
bility in the joint fo enable the sewer to tolerate
ground movement without cracking.

The joints between the pipework and the man-
holes are made out of cementbased mortar.

© Quality control of the sewer system

Prior to backfilling, the pipes must be careful-
ly checked to ensure that the slope is corect
and the joints are watertight. This is tested by
filing a section of the sewer with water, affer
having closed the manholes and the section’s
downstream outlet.

o Backfilling the trenches

Once the quality of the pipelaying and man-
hole installation has been checked, the trenches
can be filled in.

To prevent setiling and subsidence, or damage
fo the pipes, the backfill must be properly com-
pacted. It is thus recommended fo lay the back-
fill in successive 20cm layers, each of which
should be firmly packed down before the next
layer is added.

Colored plastic film should be placed in the
backfill, a few decimeters above the pipes, as
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a marker and fo prevent work on other networks
causing damage fo the pipes.

e (reating as-built drawings

The aim of asbuilt drawings is to mark out the
exact location of each part of the sewer. This
can sometimes be quite different to the initial
construction work plan as unforeseen obstacles,
for example, could have forced the contractor
info making changes (with the approval of the
contracting authority and following consultation
with the design project supervisor).

The as-built drawings should be safely stored in
several locations, in both paper and digital for-
mat. The confracting authority and operator will
be given several copies. These drawings are vi-
tal tools for operating and monitoring the sewer.
However, during our review of non-conventional
sewerage services around the world, the as-
built drawings for many of the systems studied
appeared fo be missing.

® (learing and rehabilitating the site

Once the construction work has been comple-
ted, work should begin to clear and return the
site o ifs original condition.

86 | Warer & SaNImaTioN Guibe N° 7

Monitoring of the work by the
construction project supervisor

The construction  project supervisor is  res-
ponsible for the quality of the work and for mee-
ting deadlines. They should thus be onsite for
all key stages of the construction process and
pay close affention fo the work being carried
out.

The construction project supervisor role is not
limited fo inspection, however. They also have
an important part to play in works contractors
capacity-building by providing ongoing back-
up support.

e Moniforing documents

The construction project supervisor has a num-
ber of tools at their disposal to ensure the qua-
lity targets set by the contfracting authority are
achieved and all deadlines are met:

— daily construction site monitoring records that
list all key points and events and review the pro-
gress made. These records are collated into the
construction site log book;

— the minutes of the weekly construction site
meetings, during which the teams discuss the
progress made over the previous week, analy-
ze any problems and plan the week ahead.
In addition to the contractor staff [site manager,
team leaders and construction project supervi-
sor), the confacting authority may also attend
these meetings;

— the procedures manual(s) that provide the
confractor with clear information on the steps to
be undertaken and the resources required.



The risks and how to anticipate these

During this construction phose, it is important to
avoid damaging other networks. This can occur
if the contractor fails to take sufficient notice of
their location or the asbuilt drawings of these
networks are unavailable or inaccurate.

The most commonly encountered risk is mis-
calculation of the slope, meaning wastewater
does not flow properly through the pipes. It is
also common to find that there is not enough
difference in depth between the sewer and the
point of connection to domestic plumbing instal-
lations, or even that the connection points are
lower than the level of the sewer. Here again,
these issues, which should have been antici-
pated during the design phase, are caused by
a lack of precision when verifying pipe-laying
and manhole installation during construction.

Other obstacles to be anticipated include unex-
pected water infiliration or hidden rocks, both
a common cause of delays and increased
costs. Sometimes, these will require slightly mo-
difying the sewer route. Money should be sef
aside in the investment budget to address these
contingencies.

Earth-moving  work can  sometimes
ground movement that damages local houses,
particularly those in informal seftlements that are
poorly built and have shallow foundations and
are constructed on unstable land. A budget al-
location for compensation (included under the
‘confingencies’ heading in the invesiment bud-
get, for example) can be used to compensate

for any damage.

cause

The construction work will inevitably cause dis-
ruption to residents and in public areas, both
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due fo noise and disruption fo traffic. The work
carried out prior fo the start of construction to
inform the public of this disruption should be
continued throughout the construction phase,
particularly if there are complaints received or
conflict with residents. This task is to be carried
out by the facilitators who are out in the field on
a daily basis.

The land sfatus issues mentioned previously are
relafively common and can mean ownership
rights of the land required either for construction
of the wastewater treatment plant or for laying
the sewer lines will need to be clarified. Thus,
prior to sfarfing the construction work, it is impor-
tant to have all the necessary authorizations in
place, verify the validity of the land titles for the
land to be used and carry out extensive consul-
fation with residents in the area (see Activity 3
of this step).

Other frequent problems encountered are due fo
lack of competencies on the part of the confrac-
tor and include substandard workmanship,
delays, work that is not completed or non-com-
pliant, efc. This is why particular care must be
taken when selecting both the construction com-
pany and construction project supervisor.

Acceptance of completed work

During the acceptance of completed work
phase, the confracting authority conditionally
or unconditionally approves the infrastructure
by confirming that the work has been properly
carried out and undertaken in conformity with
the final confract.
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Connect the users and launch the service

Connecting the households

@ Should connection be optional or mandatory?

The most commonly used option involves ma-
king connection to the sewer and, thus, use
of the sanitation service, optional. If there is a
high quality service, sufficient awareness-ai-
sing and appropriate pricing, the demand for
connections can reach 100% after a few years
of operation.

If the number of connections remains low, it
will be necessary to ascerfain the reasons for
this: are the prices too high or is the quality too
low? Are there other, cheaper vet safisfactory
solutions available? Does the operator lack the
motivation required fo develop the service? So-
lutions will then need to be sought for overco-
ming these constraints.

Some contracting  authorities  systematically
connect all households. This maximizes the envi-
ronmental and public health impacts of the pro-
ject, reduces the unit costs of connections and
ensures there is enough wastewater discharged
for the sewer to function correctly. In areas of
very high demand, implementing this approach
should nof be a problem.

Regardless of the approach selected, it will
offen be necessary to subsidize part of the
connection cost, particularly for the poorest
households.

88 | WWaTer & SanirmatioN Guibe N° 7/

In some cases, the contracting authority can
make connection mandatory for all households
that could potentially be connected to the sewer.
This is notably the situation in Brazil (although
there is some flexibility in the application of this
rule) and in France for connections to conventio-

nal sewerage.

® Signature of the customer contract and
payment of part of the connection cost

The user pays part or all of their contribution o
the connection cost upon signing the customer
contract. This payment must be collected before
the connection is installed as it may lafer prove
difficult to get some of the households to pay
once they have already been connected. In
most cases, this contribution will cover only part
of the connection cost, with the remainder being
paid in installments (see Box 11: Financing

mechanism options for household connections).

There may be an initial wave of confract si-
gnatures following the project kick-off meeting,
and people may also approach the operator.
Houseto-house canvassing by someone wor-
king on behalf of the operator can also be used
fo increase the number of customers. Marketing
of the sanitation service should be continued

throughout the operational phase.
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Financing mechanism options for household connections

o A\ “one-off” confribution: the household pays the entire cost of
the connection upon signature of the customer contract.

o Payment in installments: the household pays their confribu-
tion directly fo the operator (who transfers it to the confracting
authority) in installments - over a period of 36 months, for
example - af the same time as they pay their monthly sani-
tation fee (which covers operating costs over the lifespan of
the service).

o Microcredif: the household pays their connection fee in a
lump sum using a loan obtained from a microfinance institu-
tion. The household then pays off the loan and interest rate
payments in insfallments.

o Subsidy: the confracting authority (or one of their partners)
subsidizes all or part of the connection cost by disbursing the
subsidy to the provider in charge of installing the connections or

® Checking household plumbing installations

If household facilities and plumbing are not
installed by a provider under confract with the
confracting authority but by the users themsel-
ves, the consfruction project supervisor must
first check that these plumbing installations
conform to the established guidelines and can

to the operator, who passes this on by reducing the connection
cost paid by the household. In Africa, nearly all connections for
poor households are (at least) partially subsidized.

e QuiputBased Aid: this is a specific type of subsidy. The
operator canvasses households to find new cusfomers and the
confracting authority disburses the corresponding subsidy for
each connection once 10 to 20 connections have been installed
and the quality of the work has been verified. The advantage
of this solufion is that it provides the operator with an incentive
for increasing the number of connections and requires them
to install connections of good quality. However, the operator
does need to have the financial capacity fo cover the cost of
the work upfront.

© Payment in kind: the poorest households can also pay all
or part of their contribution fo the connection cost ‘in kind" by
helping with earth-moving work or providing materials.

be connected to the sewer. Where this is not
the case, the construction project supervisor can
require them to be brought up fo standard or
refuse to install the connection.
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o The connection

The connection is insfalled, either by the
construction company confracted to build the
sewer or by a provider under confract with the
household, to the standards established by the
confracting authority, who will carry out qua-
lity confrols. Once the sewer is operational,
households will submit requests for new connec-
fions to the operator, who will either install the
connection or carry ouf quality controls on those
connections outsourced to a different provider.

Raise households” awareness of how the
sanitation service operates

During installation of the household connection,
it is recommended to remind the inhabitants of
the rules fo be respected: checking and main-
tenance of domestic plumbing installations and
all facilities (and particularly the fact that it is
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forbidden to pour stormwater down the man-
holes); and payment of the sanitation fee, etc.
However, it is also an opportunity to provide
the user with the operator’s customer relafions
department's contact defails and the specific nu-
mber fo call in the event of a problem.

Launch the sanitation service

The service is launched once the sewer is
already operational. This is an important and
symbolic step that reinforces the households’
sense of ownership of the service. It is also an
opportunity to initiate a new marketing phase
by collecting testimonies from the new users of
the sewer on the benefits of using the service,
for example.



STEP 4.

Manage

the non-conventional

sewerage service



MANAGE THE SERVICE

nce the non-conventional sewer has
Obeen put info commission, it is important

fo ensure it remains operational over the
longterm by carrying out proper maintenance
[Activity 4.1), financially managing the service
fo ensure its financial stability (Activity 4.2) and
continuing fo take the users’ expectations and
requirements into account (Activity 4.3).

Regular monitoring and auditing of the service
are vital for ensuring that each stakeholder is
assuming their responsibilities and meeting their
objectives (Activity 4.4).

Lastly, it is often useful to continue providing ad-
vice and capacity-building support during the
first few years of service operation (Activity 4.5).

Documents produced at the end of this step

@ Muaintenance documents

— maintenance manual;
— activity reports;
— activity log.

© Accounting documents

— general journal, which lists all financia
fransactions;

— general ledger;

— customer file;

— payment records and payment receipt
booklet.

© service monitoring and auditing
documents

— service monitoring reporfs;

— reports on decisions faken following sanita-
tion service audits.
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Activities to be undertaken
to properly manage the service

Activity 4.1

Carry out maintenance on service
infrastructure and equipment

Activity 4.2

Undertake financial
management of the service

Manager user relations

Activity 4.4

Monitor and audit
the quality of the service

Activity 4.5

Support service operation
over the first few years



STEP 4

_ACTIVITY 4.1. |
Carry out maintenance on
service infrastructure and equipment

Maintenance includes both scheduled mainte- What maintenance tasks should
nance, which involves performing routine fasks be carried out. how often
’

to keep infrastructure and equipment, etc. ope- i ;
rational, and general maintenance and repairs and using which tools?
that consists of carrying out activifies fo restore
equipment and plumbing installations, etc. fo
working order, such as following a breakdown,
for example, or replacing worn out parts.

The diagram below shows the four levels of
maintenance required for non-conventional sewe-
rage, ranked in accordance with the complexity
of the fasks to be carried out and the skills and
equipment required.

ILLUSTRATION 21

The four levels of non-conventional sewerage maintenance

2 LEVEL: scheduled maintenance of the tertiary sewer line

34 LEVEL: scheduled maintenance of secondary sewer
lines, unscheduled maintenance tasks and maintenance of
the entire sewer system

15 LEVEL
scheduled maintenance of domestic

plumbing installations 4" LEVEL

moniforing, scheduled and general
maintenance and repair of lift pumps and
wastewater freatment plants
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o First level: the monitoring, scheduled maintenance
and repair and maintenance of domestic plumbing
installations

The households are responsible for the sche-
duled maintenance of domestic plumbing instal-
lations. There are no specific tools required as
this simply involves inspecting the wastewater
disposal facilities on the plot (sink, utility sink,
showers, foilet and any screen filter, grease
trap, seffling fank or junction chamber] on a
weekly basis, cleaning them and removing any
blockages. If households are unwilling to carry
out these tasks themselves, they can hire an in-
dependent maintenance operative.

If there is an individual sefiling fank on the plot,
the household must monitor the sludge levels and
remove this sludge before it overflows into the
sewer. If the level of sludge is high, the settling
tank will need to be emptied by a pit emptier.

To ensure households are nof being negligent
and allowing sludge from the settling tank fo
flow info the sewer [which would seriously
impede its operation), the operator should un-
dertake regular inspection visits fo each plot
[every six-months). These visits can also be
used fo remind households of good scheduled
maintenance practices, help them ensure their
facilities are working effectively and respond to
any questions and concerns they may have (see
Activity 4.3 of this sfep on operator and user
relations).

Should a household (repeatedly) fail to comply
with the rules, the operator should contact a
neighborhood representative to attempt media-
tion. If this is unsuccessful, the household can be
reported fo the public authorities (the municipal
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hygiene and sanifation department, where this
exists) and sanctions imposed [see Activity 4.4
of this sfep).

For heavier maintenance or repairs, the
household can call on the services of the ope-
rator, who will bill the household for the repairs
as the plumbing installations are on private
property. If the household would prefer to use
a different maintenance operative, then this
operative would need to follow the operator’s

recommendations.

e Second level: scheduled maintenance of the
tertiary sewer line

The service operator is responsible for carrying
out this level of scheduled maintenance (ex-
cept in some, seldom successful, cases where
households have been put in charge of these
tasks).

Tasks involve regular visual (surface] inspections
of the sewer or, for the better equipped opera-
tors (as in Brazil), sewer inspections using came-
ras or other sophisticated inspection devices.

Preventive cleaning of pipes and manholes in-
hibits the buildup of solid waste and sediment
and minor blockages. These tasks can be car-
ried out using hand tools (picks, flexible rods,
cleaning balls). However, mechanical equip-
ment, such as high-pressure sewer cleaning
equipment, is generally more effective.

lastly, if there are any shared seffling fanks
connected to the sewer system, the operator is
in charge of regularly checking sludge levels
and defermining when the tanks need to be
emptied (at least once a month).
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ILLUSTRATION 22

Hand tools used by the private operator to clean the
tertiary sewer lines in Romagundam, India

o Third level: scheduled maintenance of secondary
sewer lines, unscheduled maintenance and
maintenance of the entire sewer system

Not all non-conventional sewers have seconda-
ry sewer lines. However, for those non-conven-
tional sewers that do, these secondary sewer
lines require the same type of inspection and
mainfenance as the fertiary sewer lines, albeit
using heaver equipment capable of cleaning
larger-diameter pipes and removing larger bloc-
kages.

STEP 4

The blockages that frequently clog the fertiary
sewer lines are impossible to remove using light
equipment.

Thus, the only option is fo use equipment de-
signed for largerdiameter pipes, for example
high-pressure hydro-cleansing tankers.

The most frequent mainfenance task, on both
tertiary and secondary sewer lines, involves re-
placing broken manhole covers that have either
been driven over by vehicles or improperly han-
dled or replacing those that have been stolen (a
common occurrence in areas where the man-
hole covers are made of cast iron).

A soon as a leak is defected on the [tertiary
or secondary) sewer line, the damaged section
needs fo be dug out, the connection repaired
or the broken pipe or manhole replaced. This
operation will require the use of trucks (for frans-
porting the materials), lifting equipment (for mo-
ving the materials) and sometimes digging ma-
chinery (particularly on downstream sections of
the sewer where the pipes can be laid at great
depths). It should be possible for the operator to
hire this equipment if necessary.

The operator should also conduct visual sur-
face inspections to locate illegal connections (it
should be easy to spot where work has been
carried out fo insfall the illegal connection). The
offending household is to cover the cost of any
work required to bring the connection up fo
standard and formalize their use of the service
[sign a customer contract, pay any sanitation
fee arrears and a fine, efc.). In the event of any
conflict, the municipal hygiene and sanitation
department may impose sancfions.
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® Fourth level: scheduled and general maintenance
and repair of lift pumps and wastewater treatment
plants

Wasfewater treatment plants that use no elec-
tromechanical equipment should nonetheless
be inspected on a regular basis and scheduled
mainfenance tasks carried out. Tasks include
checking that there is no solid waste impeding
operation of the plant and regularly emptying
the compartments of infensive wastewater treat-
ment plants (using vacuum frucks and manual
cleaning equipment) or wasfe sfabilization
ponds.

In the event of heavy rain, checks should be un-
dertaken fo ensure that the freatment p|o1nf does
not get flooded by stormwater run-off (as this
would cause serious damage to the plant and
lead to severe pollution downstream). Lastly, the
performance of the wastewater treatment plant
should be monitored by regularly measuring the
quality of the treated water discharged, with the
operator forwarding the results of these quality
fests fo the contracting authority (see Activity 4.5
of this step).

Where there are lift stations on the non-conven-
tional sewer, the operator should diligently mo-
nitor these fo ensure the\/ are functioning correct
ly [visual inspection and inspection of the control
panel) and be in a position to immediately take
remedial acfion or call on a specialist team if
required. Lift pumps are fragile and costly items
of equipment. Regularly ventilating this equip-
ment using air pump systems will help prevent
the formation of hydrogen sulfide [H2S), which
is corrosive and dangerous to human health.
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ILLUSTRATION 23

Ventilating a liff station on a non-conventional sewer
in Dakar

e Maintenance monitoring documents

The operator’'s mainfenance manual, which
serves as a daily mainfenance guide, lists all
the technical management tasks that are to be
carried out on the sewer, lift stations and was-
tewater freatment plant.

The operator also keeps an activity log in which
they list all the tasks carried out, the location,
cause of the problem, type of equipment and
spare part used, as well as anything that will
require parficular affention in the future. Regu-
larly updating this log book makes it possible
fo continually monitor the 'health” of the sewer.

For instance, where frequent maintenance is
required on the same section of sewer, this
usually means something is broken or there is



a technical fault and so a major mainfenance
operation will be required. The information
confained in the activity log is included in the
activity report that the operator produces for

the confracting authority.

Breakdown of technical monitoring and maintenance tasks

FIRST LEVEL

TASK DESCRIPTION
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STEP 4

Table 17 lists the maintenance fasks required
for the entire sewer system, the person/entity
responsible for carrying out these tasks, the
tools required and the recommended frequen-

cy with which they are to be performed.

WHO CARRIES OUT
THIS TASK?

EQUIPMENT AND
TOOLS REQUIRED

FREQUENCY

© Deal with small blockages
and leaks (plumbing) The users themselves or | . Weekly: inspect
) . Picks, brushes, .
« Inspect and clean the THE USERS a provider of their choice . and clean plumbing
plumbing tools | . !

screen filter, grease trap and (tradesman, plumber) installations

connection chambers

Settled sewerage with individual settling tanks:

o (heck the level of sludgein | THE USERS OR | Provider (manual or Vacuum truck Monthly inspection

the tank and have this emptied | OPERATOR mechanical pit emptier) or manual pit of sludge levels and

if necessary emptying fools | emptying every 110 10
years depending on the
size of the seffling tank

© Perform inspections THE OPERATOR | The operator (with the Household Six-monthly

and remind users of their support of the municipal | inspections

responsibility to empty the hygiene and sanitation

settling tank
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TASK DESCRIPTION

Inspect the terfiary sewer lines

(lean the sewer and manhole
(preventive maintenance)

SECOND LEVEL

Remove small blockages
(corrective mainfenance)

Settled sewerage with shared
settling tank: check the level of
sludge in the tank and arrange
for the sludge to be removed

[

=
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THE OPERATOR

THE OPERATOR

THE OPERATOR

THE OPERATOR

WHO CARRIES OUT | EQUIPMENT AND TOOLS

THIS TASK?

The operator

The operator
(or one of their
providers)

The operator
(or one of their
providers)

The operator
(or one of their
providers)

REQUIRED

o Viisual surface inspection

© Inspection camera and
other inspection devices

© Hand fools: picks,
brushes, flexible rods,
spades, cleaning balls

o Mechanical equipment:
small hydro-cleansing unit
(portable or on the back of
a pick-up, for example)

© Hand tools: picks,
brushes, flexible rods,
spades, cleaning balls

elechanical equipment:
small hydro-cleansing unit
(portable or on the back of
a pick-up, for example)

Vacoum truck

FREQUENCY

Monthly

Monthly

Whenever

a blockage is
defected during an
inspection or during
investigation of a
user complaint

Monthly inspection
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THIRD LEVEL

TASK DESCRIPTION

Inspect the secondary sewer
lines

(lean the secondary sewer
lines and manholes (preventive
maintenance)

Remover major blockages on
the secondary and tertiary
sewer lings

Replace broken and cracked
pipes and manholes, replace
damaged or stolen manhole
covers along the entire length
of the sewer

Remove or make legal illegal
connections found along the
length of the sewer

WHO IS RESPONSIBLE
FOR THIS TASK?

THE OPERATOR

THE OPERATOR

THE OPERATOR

THE OPERATOR

The operator
and municipal
hygiene and
sanitation
department

THIS TASK?

The operator

The operator
(or one of their
providers)

The operator
(or one of their
providers)

The operator or
a sub-contractor
(0 construction
company, for
example)

The operator and
the municipal
hygiene and
sanitation
depariment

WHO CARRIES OUT | EQUIPMENT AND TOOLS

REQUIRED

Visual (surface) inspection

Inspection camera and
other inspection devices

Medium fo high-pressure
hydro-cleansing fanker

Medium to high-pressure
hydro-cleansing fanker

© Hand or mechanical
digging tools, trucks
and, potentially, lifting
equipment

© Spare parts and
equipment

Concrete for sealing off the
illegal connections and fines
imposed as a penalty

FREQUENCY

Monthly

Monthly

Whenever a
blockage is
defected or during
investigation of a
user complaint

Whenever a
problem is
detected during
an inspection or
following a user
complaint

Whenever an
illegal connection
is detected
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TASK DESCRIPTION

Monifor the routine operation of the

WHO IS RESPONSIBLE
FOR THIS TASK?

WHO CARRIES
out
THIS TASK?

EQUIPMENT AND TOOLS

REQUIRED

Either a permanent

FREQUENCY

Weekly inspection,

wastewater freatment plant: clean the onsite caretaker of depending on the
screen filter and grit chamber at the specialst fechnician type of freatment
plant inlet; check sludge levels; by-pass that carries out weekly plant and sludge
the plant if there is heavy rain; monitor visits levels
the quality of the treated wastewater o L
discharged THE OPERATOR | The operator | Visue nspetin m::;”{‘)’;gtgze
Inspect the electro-mechanical Water quality testing  yregted wastewater
equipment (i there are lift pumps) fools discharged: every six
Where lift pumps are powered by o Elec.tro-meclhunicul months
generator, check the fuel supply and equipment's control Weekly inspection of
consumption panels the lift station
—
]
>
(rf}
—
I
5 | Empty or dean the wastewater The operator  Pumping and dleaning Every ; fo5 yehurs
=) treatment plants and ift stations THE OPERATOR | (or one of equipment (fanker) QI Ry amiice
9 ) o theiroroviders) | type of wastewater
Ventilate the lift stations BIr providers) | Ajr pump plant and I stafion
The operator
or one of
their providers
p I (compluny Specilist technicians E’heﬁg"e’ there are
Perform wastewater treatment plant specializing reakdowns or aging
mainfenance THE OPERATOR in the Spa.re parts and equipment needs
maintenance | eduipment replacing
of mechanical
equipment, for
example)
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‘ The most commonly encountered problems

The fable below lists the technical risks and problems most commonly encountered on non-conventio-
nal sewers. The maijority of these problems can be easily avoided or resolved by an appropriately
skilled and vigilant operator.

The main technical problems and how to prevent them

PROBLEMS OBSERVED CAUSES & SOURCES HOW TO PREVENT THEM

o Failure to clean the grease trap, sing (during the kickeoff of
i i i screen filter or connection chamber * Avarenessaising (during th kickoff phose
FIOkaQ?S in domesfic plumbing then as part of user and operator relations)
installations o Disposing of solid matter via

R ) "
the drains Sanctions (hygiene and sanitation controls)

o Failure to empty seftling fanks © Awarenesstaising (during the kick-off phase

Sludge overflowing into the (seffled sewerage) then as part of user and operator relations)
settled sewer system , , , o
© [llegal connections © Sanctions (hygiene and sanitation controls)

o (ften caused by a build-up of o Awarenesstaising (during the kick-off phase

sediment (sand) around plastic then as part of user relations)
. bags or lothes that have entered Sanctions (hygiene and sanitation controls)
Blockages in the sewer the sewer

© Consultation (willful domage is often a sign of

* Theft of manhole covers dissatisfaction with the service, which must be
© Damage (vandalism) analyzed and dealt with)
Floodipg of the Bty (which S © hwareness-aising (during the kick-off phase
somefimes backs up info homes) | Residents dischorging stormwater | oo o partof use relations)
and flooding of the wastewater into the sewer

freatment plant © Sanctions (hygiene and sanitation contrals)
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PROBLEMS OBSERVED CAUSES & SOURCES HOW TO PREVENT THEM

© No right-of-way or refusal fo allow the

operator fightofway © Urban planning inspections

Difficulties accessing the sewer o Sanctions (hygiene and sanitation

© (onstruction or extension of private -
and urban planning controls)

buildings on public land

i o o Operator capacity-building
Lack of technical monitoring or, ) }
sometimes, lack of fuel to run them o If problems persist: sanctions or change

of operator

Lift station breakdowns

o (raftsmen and industrial users” awareness:
raising (during the kick-off phase then as

Discharge of prohibited industrial waste ~~part of user relafions)

Significant deterioration of the © Sanctions against the polluters (hygiene
wastewater treatment plant's and sanitation controls)
treatment capacities

Lack of treatment plant maintenance
(particularly cleaning and sludge
removal)

Operator capacity-building or, if problems
persist: sanctions or change of operator

ILLUSTRATION 24

A manhole that has been punctured fo allow
sformwater into the sewer in Ramagundam, India

Controls and sanctions

The table above shows that a number of pro-
blems are caused by improper pracfices on the

part of service users and local residents.

To prevent, and potentially sanction, these poor
pracfices, the operator needs to work ‘hand-in-
hand” with the residents’ representative bodies
(neighborhood committees), as well as with the
municipal hygiene and sanitation and urban
planning departments, which have the authority
to remind users of the regulations and impose
sanctions if required (hygiene and sanitation

and urban planning confrols).
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Undertake financial management of the service

The tasks to be carried out

There are three types of task to be carried out
when undertaking financial management of the
service:

® (ollect and record revenues

The revenues to be collected and recorded by
the accountant generally include:

— the sanitation fee from users of the service,
either paid directly fo the operator or transferred
by the water operator i the ‘'non-conventional
sewerage service' fee is included in the water
bill:

— the new users’ contribution to the cost of their
connection, which may be paid in installments;

— any additional financial resources, such as an
operating grant from the municipality, for exo-
mple.

The accountant should identify unpaid sanita-
tion fees, issue (or request the issue of) payment
reminders and then take action to recover the
monies owed, if necessary.

® Implement expenditure

Defails of expenditure required for maintenance
are submitted by the sewer fechnicians. The
procedure to then be followed depends on the
amount requested:

— for small amounts that can be covered by cash
on hand, the accountant approves the request;

— for larger amounts, financial approval from a
designated member of the operator's manage-
ment team is required;

— for purchases over a defined financial
threshold, the law or operator status (for public
operators or associations) may require the use
of competitive tendering procedures.

Where the sewer is operated by an associa-
tion, the signature of both the association trea-
surer and president is required for major expen-
diture requests. Any ‘extraordinary’ expenditure
should be discussed and approved by the asso-
ciation management committee.

® Monitor the operating income

Each month, the accountant calculates the ope-
rating income by subtracting the operating ex-
penses from the revenue received fo determine
the financial health of the service. If the service
has made a loss, the accountant must alert their
manager and the operating team. They will then
work together to ascerfain the reason for this
loss: poor bill recovery rafe, too few connec-
tions installed, extraordinary expenditure due
fo fechnical problems, poor financial manage-
ment, efc. Once the cause has been identified,
the appropriate solution can be put in place:
markefing fo improve the connection rate,
awarenessTaising to explain the importance of
paying the sanifation fee, efc.
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Where the operating income shows a profit,
the operator, in agreement with the confracting
authority, may either deposit some of this inco-
me in a savings account for future infrastructure
renewal or immediately spend it on exfending
the sewer or improving ifs quality.

The tools to be used

There are a number of accounting tools that the
operator can use to ensure proper financial mo-
nagement of the service:

— cash on hand for small, recurring expenses
and a cash book for recording cash income
and expenditure;

- a bank account in which to deposit revenue,
and from which to pay out the largest expenses;

— a journal for recording all income and expen-
diture by date, amount and source/ purpose;

— a general ledger to check the balance of the
operating account on a regular basis, present
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the consolidated balance sheet for each finan-
cial year and mainfain a clear overview of all

expenditure ifems (cost accounting).

There is also a range of other tools available for
monitoring collection of the sanitation fee and

user relations:

—customer records that contain the names of all
users, their contact details and other relevant in-
formation (such as whether their connection cost

confribution payment has been received);

—payment records that list the sfatus of each
cusfomer’s sanitation fee payments ('upto-date’,
"payment owed’ and the fofal amount owed,

where applicable);

- a receipt book for issuing sanitation fee pay-
ment receipts fo users. Information listed on the
receipt stub is used fo update the customer re-

cords.

The journal, cusfomer records, payment records
and general ledger must all be computerized

and regularly backed-up in different locations.



ACTIVITY 4.3.
Manage user relations

STEP 4

As customers, the users are entitled to demand
that the service meets their expectations, i.e.
that it is of good quality, sustainable, fair and a
reasonable price. In furn, the operators expect
users fo uphold their confractual obligations to
pay their sanifation fees and respect equipment
and facilities.

The non-conventional sewerage service opera-
tor must therefore work closely with the users:

— to deal with customer complaints if there is a
problem with the service. The technician either
advises the user to help them resolve the pro-
blem (if it is an issue with the user's own domes-
tic plumbing installations) or carries out major
repair work on the sections of the sewer under
their responsibility (in the event of broken pipes
or serious blockages, for examplel;

— 1o collect the sanitation fee from customers (if
this is paid directly to the operator) and chase
up monies owed;

The private operators user information kiosk
in the Asafo district of Kumasi (Ghana)

To manage relations with the users of the non-conven-
tional sewerage service in the Asafo district, the pri-
vate operator, Environmental Engineering Limited,
has opened a user information kiosk that is open
every day from 7am to 5pm. The kiosk is staffed by
a multi-skilled technician, who handles user requests,
collects sanitation fee payments and helps the users to
resolve any problems they may have (see the photo
opposite).

If a user reports a problem on the sewer, the techni-
cian will carry out an on-site diagnostic. The techni-
cian will then decide if it is something they can repair
themselves or if a more qualified technician and
mechanical equipment is required (a hydro-cleansing
tanker fo clear major blockages or the maintenance
team, for instance).

The kiosk is also equipped with a telephone line.
According to the operator, all requests are handled
within 24 hours.

Source: Lukman Y. Salifu, WasteCare Associates

— to remind users of the proper sewer mainte-
nance procedures and confinue to carry out
the awarenessTaising activities initiated during
the kick-off phase. These daily activities involve
reiferating fo users that non-conventional sewers
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are not as robust as conventional sewerage and
more likely to become blocked if users throw so-
lid waste into the sewer. If poor practices conti-
nue fo be observed, sancfions can be imposed
on the offending customers or local residents;

- to encourage residents to apply for connec-
tions, handle new applications in a fimely

manner and update the customer records [in
conjunction with the accountant).

In order to fulfill their role effectively, the opera-
tor has a team of frained staff (see p.61, Activity
2.2.: Assign roles for operation of the service)
and a cusfomer contact point and telephone
number.

Monitor and audit the quality of the service

What is monitoring?

The aim of monitoring is to ensure that, from
a technical, economic and social perspective,
the service provided is of good quality, fair and
sustainable. It also provides the transparency re-
quired of all operators running a public service.

However, this vital aspect of the service is too
often overlooked by non-conventional sewe-
rage service projects, hence their somefimes
poor sustainability.

The process involves two distinct activities:

— moniforing, which involves monitoring the
quality of the service using objective indicators;

— auditing, which consists of verifying whether
service objectives have been met and taking
corrective action, or imposing corrective action,
along with sanctions if required.
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What tasks are fo be carried
out and by whom?

There are several levels of monitoring and audi-
ting and these are carried out at different levels
and times and by different stakeholders:

— daily monitoring by the operator using tech-
nical, financial and social indicators (see Acti-
vities 4.1, 4.2 and 4.3). The operator reviews
the results of these indicators to identify any
corrective action to be taken, such as clearing
a blockage, replacing a broken pipe or organi-
zing user awarenessraising activities;

— monitoring by the users who report any pro-
blems to the operator, as well as directly o the
confracting authority (should the operator fail to
take the appropriate action);

— auditing by the confracting authority to ensure
the required service quality and contractual



objectives are being met by the operator. The
contracting authority will periodically request
the operator to send them analysis reports of
the technical, financial and social aspects of
the service. The contracting authority can then
continually or periodically review the informo-
tion submitted (or have this checked by a consul-
tancy firm or specialist government department].
If the operator has failed to fulfill their obliga-
fions, the confracting authority can impose cor-
rective action, such as sanctions or revision of
the contract;

— government depariments (the regional direc-
torate of water, health or the environment, for

ILLUSTRATION 25

Sanitation service monitoring by the various stakeholders

STEP 4

example)!, which have specialist teams and
equipment, also have a monitoring or back-up
support role to play. As representatives of the
public authorities and having no stake in the
service, they are in a prime posifion to help re-
solve any disputes that may arise between the
confracting authority and operator, for example;

—lastly, legal and confrol bodies have the power
fo impose sancfions in the event that confractual
engagements are not upheld or there is a dis-
pute between the operator and the users or the
confracting authority and the operator.

Sanitation
service

GOVERNMENT-RUN
DEPARTMENTS

Contract

Ensure national standards are met and
provide back-up support

CONTRACTING AUTHORITY

Hygiene and
sanitation controls

Consultations, elections,
public debates

OPERATOR

(usfomer contract,
user relations

1 Some countries, such as Brazil, have an independent public body in charge of regulating water and sanitation services.
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Set up monitoring review and
consultation meetings

Consultation meetings will help ensure franspa-
rency in service delivery and that the contracting
authority and operator are held accountable fo
the users. Participants will give feedback on the
service, jointly validate the monitoring results
and discuss corrective measures, as well as re-
solve any areas of conflict.

When possible and in order to avoid planning
overly frequent meetings with the users (which
could result in poor affendance or meeting
fatigue), these monitoring review meetings
should be combined with those held to discuss
other public services, such as water supply, so-
lid waste and electricity, etc.

Support service operation
over the first few years

Monitoring costs and funding

Successful moniforing requires:

— fechnical resources: monitoring  equipment
(computer, camera, water quality tests), means
of transport for the staff responsible for collec-
ting monitor indicator data;

— human resources: the confracting authority
must allocate one fo two employees fo monitor
the service. Operator and stafe fechnical de-
partment sfaff should also be involved.

Monitoring thus has an associated cost, which
can either be charged to the operating account
and covered by the revenue received from the
sanifation fee or be included in the operating
budget of the local authority or relevant state
technical department.

In order to ensure sustainability of the
non-conventional sewerage service, it will be
necessary fo provide support fo both the ope-
rator and contracting authority over the first few
years of operation. This will involve responding
to their questions, correcting any management
errors observed and continually building their
capacities (by fraining staff fo cover any specific
needs identified, for instance).
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This support should be provided by specialists
with a thorough understanding of the technical,
financial and social, and legal and institutional
aspects of water and sanitation services. These
are the partners [or contractors) who provided
support to the confracting authority or acted as
project supervisors during the previous design
and construction phases. The cost of this support
should be included in the investment budget.



Monitoring indicators and corrective measures

MONITOR

WHAT?

USING WHICH
INDICATORS?

WHERE IS THE
INFORMATION
HELD?

HOW OFTEN
SHOULD IT BE
MONITORED?

STEP 4

WHEN SHOULD THE ALERT
BE RAISED?

When late payment becomes frequent

(-}
=
=
=
=]
=4
=)
=
=4
(-}
=
=4
S
=
=
S
=
—
=
=
=
==
-
frr]
=

Increu;e in he bl User poyment Monthly and when the proportion of unpaid
collection rate records . .
- s hills exceeds 20%
= =
5 >
= =
b = When the operating account balance
= b= Balance of the Operating account ) is below the target set out in the
S g . Twice-yearly ) .
= = operating account (general ledger) business plan (and before it becomes
% z negative)
= S
=
= =
- = ! . When the available reserves are
Balance of available | Operating account )
Annually below the target sef out in the
reserves (general ledger) .
business plan
When there is a significant increase
Number of blockages - . o
Activity log Monthly in blockages on a certain section of
2 on the sewer
= the sewer
= Number of leaks and When there is a significant increase in
£ broken pipes and Activity log Quarterly leaks and broken pipes/manholes on
E manholes a certain section of the sewer
£
E Quality of the When there is an anomalous drop
= treated wastewater i in treatment quality (outside of
= y Water quality ) iabl | veriafions)
= discharged from e Twice-yearly Gcceptabie seasonal variafions
= the wostewater And before the qualit fals below the
freatment plant sef service fargefs

NON-CONVENTIONAL SEWERAGE SERVICES | 109



MANAGE THE SERVICE

WHERE IS THE

HOW OFTEN
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: : HELD? MONITORED? :
When there is a large increase in the
number of complaints received. This
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received problem, or users are failing to maintain
their domestic plumbing installations
correctly or have domaged the sewer
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N° 1. How to develop a concerted municipal strategy
for water and sanitation in large towns in Africa

N° 2. How to create a regional dynamic to improve local water
supply and sanitation services in small towns in Africa

N° 3. How to analyze the demand of current and future users
for water and sanitation services in towns and cities in Africa

N° 4. How to select appropriate technical solutions for sanitation
N° 5. How to manage public toilets and showers
N° 6. How to finance sanitation in sub-Saharan Africa

N° 7. Non-conventional sewerage services. When to choose this option,
how to implement this solution

The aim of the pS-Eau Methodological Guides series is to provide aids and tools
to address water and sanitation service-related issues to best meet the needs

of sector stakeholders. These guides are designed to evolve over time and be
regularly updated. To assist with this process, please send any feedback or
suggestions for improving this publication to the following address:

le-jalle@pseau.org



Non-conventional sewerage services

There are two main types of sanitation system that can be used to meet household demand for sanitation services in
developing countries: onsife sanitation, whereby individual facilities are built for each household; and conventional
sewerage, such as that used in many towns and cities.

However, in some areas, installing these types of sanifation is not always possible and altemative sewerage systems have
had to be developed. These systems, called ‘non-conventional sewerage” in this guide (and which include both simplified
and settled sewers), overcome some of the constraints associated with conventional sewerage (smaller diameter pipes,
which are laid af shallower depths, and simplified connections, etc.), which results in a lower investment cost. Non-conven-
tional sewerage services also differ from conventional sewerage by virtue of their scope (covering a residential area rather
than the whole town), allocation of responsibilities and the management method used.

Consequently, non-conventional sewerage is an option that is only suitable for specific types of urhan area. Before em-
barking on a non-conventional sewerage project, it is important fo be fully aware of the complexities of managing a
non-conventional sewerage service and ensure that all the necessary conditions for launching such a service are in place.

This guide is based on a number of case studies of non-conventional sewerage services around the world. Its im is fo
support contracting authorities, local decision-makers and their partners to develop their sanitation service by providing
them with decision-making tools and practical methodological approaches. This guide will help these stakeholders de-
termine whether non-conventional sewerage really is the most appropriate option for the area concered. If this option
is selected, it will also help them coordinate their project effectively and provide them with a clear understanding of the
management methods that can be used and of the skills and know-how required.

www.pseau.org/mini-egouts
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