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Executive summary

Introduction

This report summarises the main findings of a case study on faecal sludge management in Lima,
Peru. It is part of the project entitled ‘Fecal Sludge Management: Diagnostics for Service Delivery
in Poor Urban Areas’, funded by the World Bank Water and Sanitation Programme (WSP). There
are five city case studies as part of this project (Balikpapan, Dhaka, Freetown, Lima and Santa
Cruz). The specific objectives of the Lima study were:

e To provide quantitative and qualitative data on the sanitation situation in Lima from a socio-
economic perspective, specifically as it relates to FSM.

e To do the above in such a way that the data is representative of poor non-sewered areas of
the city.

e To provide initial recommendations to guide discussions around future interventions in the
sanitation sector in Lima, by contributing credible data and analysis.

e To inform the development of analytical tools and guidelines for using them, by “road-
testing” draft tools using primary data collection.

Methodology

The study followed an overall research framework developed as part of the inception period, which
set out research questions and sub-questions. Data collection instruments were then developed so
as to answer these questions. Six data collection instruments were used in Lima, four quantitative
and two qualitative. The quantitative instruments were a household survey, transect walks,
observation of service provider practices, and tests of fecal sludge characteristics. The qualitative
instruments were key informant interviews and focus group discussions.

The lead consultant team led on methodology design and data analysis, while data collection was
undertaken by separately-contracted consultants under the leadership of WSP. All data collection
was undertaken by Akut Peru, with the exception of key informant interviews which were
undertaken by a WSP short-term consultant.

The household survey primarily aimed to collect data from households using on-site sanitation
regarding their current use and preferences for future FSM services. The sampling was carefully
planned so as to allow conclusions to be drawn about non-sewered areas of the city as a whole
and lowest-income non-sewered areas in particular. The transect walks aimed to enable
participants to make a subjective and qualitative assessment of physical and environmental
conditions within a community. The observation protocol for service providers involved making
visual inspections about fecal sludge (FS) from pits or tanks to final disposal. The tests of fecal
sludge characteristics were carried out at three stages: (i) in containment, (ii) during removal, and
(i) after treatment. The key informant interviews aimed to address key questions about how both
the ‘enabling environment’ and the ‘operating environment’ affects FSM services (past, current and
future). Finally, the focus group discussions aimed to gather qualitative data that complements,
validates, or challenges the conclusions drawn from the household survey data.

Sampling for most quantitative instruments was derived from the sampling for the household
survey, for which there were two sub-samples. For sub-sample A, the Primary Sampling Units
(PSUs) were Unidades Administrativas Locales (UALs), an administrative unit akin to “urban
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neighbourhoods”, which were selected so as to allow estimates which were representative of non-
sewered areas of Lima as a whole. For sub-sample B, the PSUs were lowest-income
neighbourhoods, purposively selected among the 33 low-income and priority areas for SEDAPAL
(i.e. areas that are unlikely to get access to sewerage in the next 4 years). There are 720
households overall, equally divided between the two sub-samples.

Results

The table below summarises some key indicators from the household survey.

Indicator Non-sewered areas

76%

84%

96%

3%

99%
3%

90%

The data in the table above paints a picture of almost all fecal sludge ending up in unlined pits, of
which all are usually abandoned after they fill up. It is therefore not surprising that a market for
FSM services does not exist. These key data are reflected in the fecal waste flow diagrams

(FWFDs) in the body of the report. The non-sewered areas FWFD is reproduced below.
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Faecal Waste Flow Diagram for Lima — non-sewered areas
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Analysis of demand and supply for FSM services finds that there is basically no demand and no
supply for the urban poor in Lima. That is not surprising in the context of the SFD above, and
particularly the household survey finding that only 3% of households in non-sewered areas who
had a toilet with a pit or septic tank have experienced it filling up. Households in non-sewered
areas generally cover and abandon their pit once it fills up, digging a new one nearby. However,
there have been several reports (both in the media and also in the focus group discussions) about
people running out of space in their plots to dig new pits, which may be encouraging the demand
for FSM services. Nonetheless, current prices remain too high and unaffordable for the majority of
households in poor non-sewered areas. On the supply side, there are currently no large-scale FSM
services for poor households, with private service providers mainly serving only public facilities
(e.g. hospitals, schools) or households in wealthy areas of Lima. Given the lack of knowledge
about the potential market for FSM services as well as the lack of ability and / or willingness to pay
of households in poor peri-urban areas, private service providers have had little incentive so far to
offer services in these areas.

On-site straight to
drain 3%

Findings from the transect walks show that there are very few instances where blackwater was
visible in irrigation channels. Although open defecation (OD) is not a major problem in Lima, OD
was reported in 10% of the non-sewered areas sampled, mainly practiced by a few children or
elderly people. Fecal sludge was also reported to be dumped alongside solid waste — focus group
discussions revealed that this was primarily carried out by households whose pit had filled up and
were unable to dig a new pit, or by people who use potties (as opposed to a toilet) in the evenings.
The main issue in the majority of locations was the accumulation of solid waste on a daily basis.
Overall, the combination of instances likely introducing risks to public health occurred in a total of
17 locations in non-sewered areas and 3 locations within lowest-income areas.

The City Service Delivery Assessment shows that public policy is deficient, while there is a
severe shortage of capital investment and operational oversight of FSM services throughout Lima.
Although for the city as a whole, the lack of FSM services may not seem to be a priority (given the
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high level of sewerage coverage), there are around 800,000 people in poor areas without a real
and sustainable solution to their daily sanitation needs. Sustainable solutions will only come about
when an FSM Framework translates into clearly defined, capacitated and financed action. This
requires recognition of the scale of the problem, dialogue and engagement of public, private and
civil society bodies to ensure appropriate infrastructure and services can be systematically
developed and adapted to respond to the various contextual challenges of the city. Segmentation
and lack of coordination is already a key constraint in the provision of basic services, so bringing all
key stakeholders together and aiming at reaching a consensus on a course of action, is an
imperative. A clear definition and agreement of the roles of different stakeholders along the
sanitation service chain is also required, with a particular focus on developing adequate
containment and treatment frameworks, and strengthening both emptying and transport
components of the FSM chain.

Finally, a Prognosis for Change shows that the current incentives discourage actions from both
public and private stakeholders. On one hand, responsibilities for FSM at both national and local
levels have not been clearly designated, and thus both planning and financing for FSM are unlikely
to happen if no stakeholder can be held accountable for investments and results. Evidence from
Klls also suggests that, although there seems to be no political opposition to the development of
FSM services, there is no political will either to carry this forwards. On the other hand, without a
clear demand (current and future) for FSM services, private service providers are unwilling to
develop a market that may be unprofitable. Moreover, households may be reluctant to invest in
upgrading their containment facilities, partly because many regard sewerage as the only long-term
option, but also because the lack of land tenure and ownership generally discourages investment.
Change is achievable, but interventions will not be successful unless they address the incentives
which deliver the current status quo.
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1 Introduction and Research Framework

1.1  About this report

This report summarises the findings of a case study on fecal sludge management in Lima, Peru. It
is part of the project entitled ‘Fecal Sludge Management: Diagnostics for Service Delivery in Poor
Urban Areas’, hereafter “the FSM research project”. This work is funded by the World Bank Water
and Sanitation Programme (WSP). There are five city case studies as part of this project
(Balikpapan, Dhaka, Hawassa, Lima and Santa Cruz).

The project is led by Oxford Policy Management (OPM) in partnership with the Water, Engineering
and Development Centre (WEDC) at Loughborough University. The full TOR for the project can be
found here. The overall objective of this assignment is to “work with the WSP urban sanitation
team to develop the methodology, design and survey instruments, undertake analysis of data
collected from five field case studies (linked to World Bank operations projects), refine the
diagnostic tools, and develop decision-making tools and guidelines for the development of
improved FSM services.” Specific objectives of the Lima case study are listed in the next section.

This document is part of a project deliverable designed to be internal at this stage. Therefore, it
does not contain much background information, and the assumed audience is the WSP project
team and other stakeholders familiar with the Lima FSM context. The inception report is available
here for other readers, which contains more background information on the project and the
methodology.

The report’s structure is detailed below. It begins with a background to the research and the city,
moving into several sections analysing the urban sanitation context, which are not specific to FSM.
Thereafter, the report’s focus is on FSM services in particular.

1.2  Study rationale and objectives

It is very common for poor people living in urban areas of most low-income countries to either use
on-site sanitation facilities or defecate in the open. Even when improved on-site options are used
to contain feces, there generally exist few services for collection, transport and disposal or
treatment of the resulting fecal sludge. Fewer opportunities for resource recovery through end-use
of fecal sludge exist. The service delivery gaps within and between stages of the sanitation service
chain become more apparent as sanitation coverage increases in poor urban areas. Failure to
ensure strong links throughout the fecal sludge management (FSM) service chain results in
untreated fecal sludge (FS) contaminating the environment, with serious implications for human
health.

Despite increasing demands for FSM services, there are few tools and guidelines to help city
planners navigate complex FSM situations. This study aims to build on existing frameworks and
tools, in particular the City Service Delivery Assessment (CSDA) scorecard, Fecal Waste Flow
Diagram (FWFD), and the Economics of Sanitation Initiative (ESI) toolkit. The aim is to produce
diagnostic and decision-making tools that are based in tried-and-tested strategic planning
approaches and frameworks, with a focus on practicality. Critically, updates to the tools and
guidelines will be based on primary data collection in five cities. In most of the cities, this is
supported by interaction with city stakeholders involved in ongoing World Bank lending.
Acknowledging the difficulty of reforming FSM services in cities, the political economy questions
around FSM are explicitly included as part of the overall analysis.



https://www.dropbox.com/s/gyv80s9sxz7m3l9/TOR%20for%20OPM-WEDC%20TEAM.docx?dl=0
https://www.dropbox.com/s/7ls91x80wya0kva/FSM%20Inception%20Report%20v3%20SUBMITTED.pdf?dl=0
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The specific objectives of the study are:

e To provide quantitative and qualitative data on the sanitation situation in Lima from a socio-
economic perspective, specifically as it relates to FSM;

e To do the above in such a way that the data is representative of the non-sewered areas of
the city as a whole but also provides a separate picture of the situation in lowest-income
non-sewered areas;

e To provide initial recommendations to guide discussions around future interventions in the
sanitation sector in Lima, by contributing credible data and analysis; and

e To inform the development of analytical tools and guidelines, by “road-testing” draft tools
using primary data collection.

The study was therefore primarily socio-economic rather than technical. It did not aim to carry out
technical inspections of infrastructure or produce detailed maps with neighbourhood-level analysis
and recommendations. For those who have previously worked in the sanitation sector in Lima,
there may be few surprises, but the report does offer representative data to back-up what has
previously been reported in smaller or more general studies.

1.3 Research framework

During the inception stage, the OPM/WEDC team developed a Research Framework (RF), based
on the overarching research questions implicit in the TOR and draft research protocol. From these
guestions, a logical set of project components was developed. These became the basis for the
design of data collection instruments that would enable information to be collected for the
indicators making up each component.

The approach is to place all components — as well as ensuing results — of the study within the
context of the FSM service chain, to optimise its relevance and effectiveness. This is clear from the
full version of the RF in the Inception Report, with all components and questions arranged along
the service chain. There is not enough space here to go through the research questions, but the
Research Framework can be downloaded from a link available in Annex F.

The initial structure of components from the Inception Report is reflected in Table 1 below. The
study methodology is described in Annex B.
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Table 1

1.4

This report is sub-divided into three groups of chapters. The initial chapter describes the city
background and there are three chapters that cover the urban sanitation context without a specific

FSM project components

Thssesament | objecive T

To understand the status of
service delivery building blocks,
and the political economy of
FSM services overall

To understand current FECAL
SLUDGE management
patterns, risks and future
scenarios

To understand customer
demand for FSM services and
the current status of service
providers

To identify a hierarchy of FSM
intervention options and
models for implementing and
financing them

To appraise different
interventions against the
"business as usual" scenario

Report structure

2a
2b

2c

3a

3b

4a

4b

5a

CSDA scorecard

Stakeholder analysis

Fecal Waste Flow Diagram

fecal sludge characteristics and
end-use potential

Public health risk analysis
Demand — mapping customer
demand and preferences

Supply — mapping service
provider supply and capacity

Intervention options

Implementation and financing
models

Economic appraisal of
intervention options

focus on FSM. The rest of the report considers FSM services and service delivery.

e Background

@)

Section 2 provides a background to the city

e Urban sanitation context

O

O

e Analysis of FSM services

O

Section 6 discusses reuse options

Section 3 shows a Fecal Waste Flow Diagram

Section 4 contains a Public Health Risk Assessment

Section 5 contains the potential FSM service demand and supply assessment

Section 7 contains a Service Delivery Assessment

Section 8 provides a Prognosis for Change based on the current situation
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o Section 9 discusses intervention options
o Section 10 provides an economic analysis of the intervention options
o Section 11 concludes
e Annexes
o Annex A shows a map of the sampled areas
o Annex B summarises the study methodology
o Annex C contains the detailed Fecal Waste Flow matrices
o Annex D provides the full CSDA scoring table
o Annex E provides more information on the public health risk assessment

o Annex F contains further tables on the economic analysis
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2 Background to Lima City

2.1 Lima overview

Lima is located in the central Peruvian coast, within the valleys of three main rivers: Rimac, Chillon
and Lurin, which serve as the city’s main drinking-water resources. The city is characterised by a
mild and warm climate, with mean annual temperature ranging between 18.6°C and 19.8°C, and a
high humidity, which fluctuates between 81% and 85%.

In this study, we are considering the whole of Lima Metropolitan Area (hereon after referred to as
Lima), which encompasses the municipalities of Lima and Callao. Lima is the third largest city in
Latin America, with a population of almost 10 million distributed across 49 districts, the majority of
which are entirely urban. Indeed, like other Latin American countries, urbanisation has been one of
the main drivers of population growth, with around 60% of Lima’s citizens coming from other
regions of the country.

However, lack of long-term planning has led to a highly disorganised urbanisation process, with
many ‘human settlements’ in peri-urban areas having limited or inadequate access to basic public
services, i.e. electricity, water and sewerage. For example, while coverage of piped water supply
for households in the highest quintile was 100% in 2013, coverage was only 50% among
households in the lowest quintile. This is compounded by the fact that human settlements are both
formal and informal in nature, which increases the difficulty in the provision of adequate services,
not only due to land titling issues but also to the type of terrain that is inhabited, e.g. some
communities are located in remote arid areas, where building any type of infrastructure is very
expensive. Figure 1 below depicts the usual conditions in many of these low-income peri-urban
settlements.

Figure 1 Human settlements in San Juan de Lurigancho

a. La Campifia b. Los Leones
7

The main provider of both drinking water and sanitation services is SEDAPAL, which has been in
operation since 1981. SEDAPAL mandates the operation, maintenance, control and development
of water and sanitation services, also undertaking tasks related to planning, programming and
financing, among others. SEDAPAL provides services to both Lima and Callao, as well as to other
districts or areas within the Lima Department that have received approval from the Ministry of
Housing, Construction and Sanitation (MoHCS). Other relevant stakeholders for the provision of
water and sanitation services are presented in Table 3.
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2.2 Lima’s sanitation context

According to the 2013 National Household Survey (ENAHO), around 92% of Lima’s population has
access to sewerage (both inside and outside the dwelling). However, only 43% of the population in
the lowest quintile, as compared to 100% in the highest quintile, has access to the sewer network
(Table 2). Indeed, around 800,000 people in peri-urban areas of Lima do not have access to
sewerage. Households in the lowest quintile rely mainly on septic tanks (17%) and unlined pits for
containment (19%), with 12% of them having no sanitation service at all (i.e. open defecation).

Table 2 Type of sanitation service by wealth quintiles (%)*
36.3 79.8 96.4 99.0 99.7 87.4
6.4 9.9 1.7 0.6 0.3 4.3
5.8 2.1 0.5 0.1 0.0 1.3
16.8 3.2 0.9 0.3 0.0 2.7
194 3.5 0.3 0.0 0.0 2.7
2.6 0.5 0.0 0.0 0.0 0.4
12.1 1.1 0.1 0.0 0.0 1.3

Source: APEIM, based on ENAHO 2013.

Although it would be ideal to have more information on the type of user-interface (i.e. the type of
sanitation facility used), the focus of this study is primarily the management of fecal sludge from
latrines (i.e. the containment stage) and, to an extent, all forms of fecal waste flows, including
sewerage, through to end-use/disposal (see Figure 2 below).

Figure 2 The sanitation service chain

[ContainmentH Emptying H Conveyance H Treatment H E?:';::::

This study is not focusing on the structural conditions or the latrine itself, so much as the extent to
which it contains/does not contain fecal sludge and what happens to the fecal sludge from this
stage onwards. For this reason, the household survey and later sections of this report refer to
different categories for household sanitation facilities and assess fecal sludge management in
relation to the service chain above.

2.3 Lima’s FSM context

Later sections of this report will identify the scale of FSM services and its implications, based on
extensive qualitative and quantitative data collected through this study. Here, the roles legally
assigned to the key actors that currently are and could be involved in FSM are briefly presented,
based on key informant interviews and field experience gathered by the World Bank consultant.
The list is not exhaustive. How this plays out in reality is covered in Section 8.

! For Lima, there is an overlap in the data between the type of sanitation facility and the type of blackwater

containment/disposal for all major national and international surveys (e.g. ENAHO, DHS). It is thus not possible to
accurately classify sanitation facilities.
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Table 3

Roles assigned to key FSM stakeholders

Stakeholder Assigned roles

Ministry of Housing,
Construction and
Sanitation (MoHCS)

National Superintendence

of Sanitation Services
(SUNASS)

Ministry of Environment
(MoE)

Technical Organism for
the Management of
Sanitation Services
(OTASS)

Lima Directorate of
Environmental Health
(DESA)

Lima Metropolitan
Municipality

SEDAPAL (Lima Water
Supply and Sewerage
Service)

Households

NGOs (X-Runner, etc.)

Tertiary service providers

(Mega Pack Trading,
DISAL, etc.)

Improve sanitation management

Improve access and quality of services and ensure their
sustainability

Ensure the financial sustainability of service providers

Regulate and supervise the provision of sanitation
services

Enhance the sustainability, quality and access to
drinking water and sewerage

Reduce socio-environmental conflicts

Improve quality of life through a better environment (e.g.
reduce pollution of water resources)

Develop the New Law for Solid Waste Management,
which includes emptying, transport, treatment and reuse
of bio-solids.

Ensure the adequate management of service providers
to guarantee their efficiency, autonomy and social
integration

Regulate, promote, supervise, audit and restructure the
administration and management of service providers

Enforcement of sanitation regulations
Health promotion and monitoring of possible risks
related to poor sanitation

Support the formalisation of human settlements and
subsequent requests for access to basic public services
Provide permits to solid waste collection service
providers

Health promotion

Mandate the operation, maintenance, control and
development of water and sanitation services
Undertake tasks related to planning, programming and
financing, among others

Dig pits/build sanitation facilities
Request water and sewerage services
Demand fecal sludge emptying services

Provision of urine-diverting dry sanitation facilities
(UDDTSs) and collection of fecal sludge for treatment and
reuse (i.e. compost)

Provision of FSM services for public facilities (schools,
universities, hospitals and social clubs) and medium- to
high-income households
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3 Fecal Waste Flow Diagrams

3.1 Introduction

Fecal Waste Flow Diagrams (also known as ‘shit flow’ diagrams or SFDs) are an innovation arising
from WSP’s 12-city study of FSM (Peal & Evans, 2013). In short, an SFD is a visualisation of how
fecal waste (fecal sludge or wastewater) flows along the sanitation service chain. At each stage of
the chain, the proportion of fecal waste that is or is not effectively managed to the next stage of the
chain is indicated.”

This means that where fecal waste is deemed to be:

o Effectively managed from one stage of the chain to the next (for example, where
wastewater from cistern flush toilets is effectively transported through sewers to a
designated treatment site, or fecal sludge is transported by a tanker to a designated
disposal site), the SFD shows the flow of fecal waste continuing along the chain — and the
arrow representing that flow of fecal waste to the next stage remains green;

o Not effectively managed from one stage of the chain to the next (for example, where
wastewater leaks from sewers before reaching a designated treatment site, or fecal sludge
is dumped into the environment or drainage channels), then the SFD shows the fecal waste
“dropping out” of the service chain — and the arrow representing that flow of fecal waste
turns brown.

The proportion of fecal waste that is effectively managed all the way to the end of the service chain
is indicated as “safely managed”, with the remaining proportion that has dropped-out of the chain
deemed “unsafely managed”. The primary destination of that “unsafe” fecal waste is indicated (e.g.
receiving waters, general environment, drains, etc.).® Thus far, SFDs in different cities have been
undertaken using different methodologies, as is often necessary in the context of poor data
availability. Furthermore, most SFDs so far (including those in the 12-city study) were undertaken
using secondary data and expert estimates. This study is amongst the first to use primary
household survey data and field-based observations to construct SFDs. A group of urban
sanitation experts is currently discussing the ‘roll-out’ of the use of SFDs, for which other
methodologies will be developed.*

For this study, SFDs are being developed which are indicative of (i) the city-wide situation, and (ii)
the situation in low-income settlements (see Annex B for more information). For Lima, the former is
based on secondary data, whereas the latter is based on primary data collection in non-sewered
settlements (which are generally low-income areas), as part of sub-sample A.

% Previous iterations of SFDs distinguished between safe and unsafe practices, but here we refer to effective / ineffective
management. This progression has been made because it is difficult be sure of the safety of the process, but if the fecal
waste is managed to the next stage of the sanitation service chain, we can say it is considered an effective process.

it is acknowledged that fecal sludge may pass from irrigation channels into other water bodies, e.g. rivers, but the
diagram focuses on the primary destination. It was beyond the scope of this study to be able to track the pathways of
sludge beyond the household, e.g. which canals did it pass through and where was its eventual destination.

* See website for the SFD promotion initiative here.



http://www.susana.org/en/sfd

Fecal Sludge Management in Lima — Case Study Report

3.2 Methodology

As noted above, the city-wide SFD is based on secondary data, because neither sub-sample in the
household survey was representative of Lima as a whole.® Secondary data used includes other
household surveys (e.g. ENAHO 2013 for the type of sanitation system used) and utility records
(i.e. SEDAPAL’s data related to the proportion of wastewater which is transported and treated).

For the SFD in non-sewered areas, data from the household survey questions was used.®
A. What kind of toilet facility do members of your household usually use?
B. Where do the contents of this toilet empty to?

Of these, question ‘B’ is the most crucial for the SFD. The household’s response is taken as given,
as it was not possible to confirm responses by observation. Enumerators could however observe
‘above-ground’ components (i.e. slab, water seal, superstructure, etc.), and this was carried out in
all households where permission was granted.’

To analyse this data, an SFD matrix was created — a blank matrix is shown in Figure 3 below. It
shows which data sources are used and how they are analysed into categories of effective and
ineffective management of fecal waste through the stages of the service chain. Results for Lima
are shown in the next section.

Firstly, household survey data on use of infrastructure (questions A and B above) is used to
allocate households to five categories shown in the column marked (1) in the figure below:

0] Sewered (off-site centralised or decentralised): toilets connected to sewers (not on-
site sanitation).

(i) On-site storage — emptiable: on-site sanitation (on-site sanitation) toilets (involving
pits or septic tanks) that can be emptied. However, they can also be connected to
drains through an overflow, to avoid the need for emptying. These toilets are emptiable
but may or may not be emptied.

(iii)  On-site storage — single-use / pit covered: on-site sanitation toilets where pits or
tanks are covered and / or abandoned once full. These toilets are emptiable but never
emptied.

(iv) On-site non-storage — straight to drain / similar: on-site sanitation toilets which
connect directly to drains, water bodies or open ground. These toilets are therefore non-
emptiable.

(v) Open defecation (OD): self-explanatory.

The question of emptiability is key. Category (ii) above is denoted as emptiable, meaning that this
containment option involves a pit or tank which fills with fecal sludge. Between the two extremes of
a closed system and a system which never fills up, there is a spectrum of scenarios. For example,
some pits / tanks may have an overflow to the drain but may still require emptying if they become

® In other cities in this five-city study, sub-sample A was designed to be representative of the whole city. However, given
the very high sewerage coverage in Lima, sub-sample A is largely representative of non-sewered areas of the city. For
more information on sampling, please refer to Annex B.
® Full response categories for these questions are included in the survey questionnaire, to which there is a web link in
Annex F. In particular, the response categories to question B above were: (i) Piped sewer system, (ii) Lined septic tank,
giii) Unlined pit (single or twin), (iv) directly to open drain, (v) directly to sea, lake or river, (vi) open ground/street

Given that ‘B’ is based on household response, possible sources of bias include the household not knowing the true
answer or knowing it but answering differently for fear of being identified as practicing illegal behaviour. The former is
certainly likely, the latter does not seem to be an issue given that households willingly disclosed illegal behaviour where
applicable.
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blocked. These categories were designed to be applicable around the world. As it happens, the
vast majority of households in Lima fall into category (i), as there is 92% sewerage. In non-
sewered areas, most households fall into category (iii).

Data from questions A and B at the beginning of this section are allocated in column (2) below (a
key shows the meaning of the colour-coding of cells by data source). Next, the proportions for each
of the stages of the chain are allocated. As can be seen from the emptying column, marked (3), a
certain proportion of the population’s fecal sludge which is collected is emptied by a service
provider, with the remaining fecal sludge not emptied (e.g. overflows to drains).

The rest of the matrix follows a similar logic. Full SFD matrices for the Lima Metropolitan Area (city-
wide) and non-sewered areas (sub-sample A) are presented in Annex C, along with further
methodological notes. This section has given a brief overview of where the data underlying the
SFDs comes from. The SFDs themselves are more intuitively appealing and are presented in the
next section.

As the data comes from household surveys (i.e. the Peru National Household Survey — ENAHO —
and this study’s household survey), the proportions in the matrix are proportions of households, not
proportions of people or fecal sludge volumes.®

8 The impression given by the SFD therefore involves assumptions that (i) each person produces the same amount of
FS, and (i) pit accumulation rates are constant across the city. This is an approximation but the most pragmatic
approach in the context of uncertainty around fecal sludge volumes. Fecal sludge volume only really becomes an issue
when considering the extent of change in service levels needed to deal with the amounts. This study is primarily about
identifying the broader picture of where the management of fecal sludge is or is not effective, not what volumes are being
managed or mismanaged.

10
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Figure 3 Fecal Waste Flow Matrix template
1 2 3 4
Containment Emptying Transport Treatment Overall
) Of which: (%) Of which: (%) Of which: (%) Of which: (%) Safe
Type of system Population Not Not Not
using: (% i i 0
g: (%) Contained | . .~ . | Emptied emptied Transported transported Treated | Not treated 0%
Sewered (off site centralised or 100% 0% 100% 0% 100% 100%
decentralised) 0% 0% 0% 0% 0% 0% 0% 0% 0%
) . 100% 0% 100% 100% 100%
On-site storage — emptiable
0% 0% 0% 0% 0% 0% 0% 0% 0%
. . . 100% 0%
On-site storage — single-use / pit sealed
0% 0%
On-site non-storage — straight to 0% 100%
drain/similar 0% 0%
. 0% 100%
Open defecation
0% 0%
Containment 0% Emptying 0% Transport 0% Treatment 0%
Unsafe 0% 0% 0% 0% 0%

Affected zones (you can adapt the terms
to suit the context)

Local area and beyond via
drains (amount direct to
groundwater not
identified)

Local area (via
overflowing latrines
or dumped FS)

Neighbourhood (via leakage /
overflow from sewers or
drains)

Receiving waters (via
sewer outfall/discharge)

From household survey
From secondary data
De facto value

11
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3.3 Results

Firstly, the secondary data and household survey results, which are inputs to the SFD, are shown
in the tables below. They are reported separately for Lima Metropolitan Area and non-sewered
areas (sub-sample A). After that, a separate SFD matrix and diagram for each area are presented.

3.3.1 Household survey results as an input to the SFD

In most countries, national household surveys usually collect data on the toilet type (e.g. cistern
flush, pour / manual flush, pit latrine, hanging toilet, etc.). However, in Peru only the type of
blackwater disposal is inquired about in Demographic and Health Surveys (DHS) and other similar
surveys. Therefore, it is not possible to know what type of toilets are most prevalent in Lima from
secondary data, though anecdotally it is mostly cistern flush or pour flush, with a raised seat in all
cases.

For non-sewered areas however, primary data (sub-sample A) is available. Although data is also
available for sub-sample B, the situation is fairly similar to that of non-sewered areas —
conceptually, it is best to think of sub-sample B as a subset of sub-sample A, i.e. all the lowest-
income neighbourhoods are in non-sewered areas. Since sub-sample A is more representative of
the situation in non-sewered areas as compared to sub-sample B, we have decided to use data
from the former to populate the SFD.

As can be seen in Table 4 below, the majority of households in non-sewered areas (57%) used
pour/manual flush toilets Pit latrines without a slab and cistern flush were the next popular, at 16%,
followed by pit latrines with slab (8%) and urine diversion toilets (1%).

Table 4 Sanitation facility used, by technology type — non-sewered areas
| % [ oot householis|
15.6 56
56.9 205
2.8 10
8.1 29
16.1 58
0.6 2
0.0 0
0.0 0
100.0 360

The table above shows the basic categories, but it is also important to consider the proportion of
these which are shared. This is relevant, not just in terms of developing the standardised indicators
of the WHO/UNICEF JMP, but also because the FSM arrangements for shared latrines are likely to
be different from those of ‘private’ latrines from a management perspective. This is because
accountability for dealing with full or blocked pits, as well as payment for FSM services, may be
less clear-cut in a ‘shared’ situation, recognising that this label could refer to a large number of
scenarios. The technology and service used would be as for private facilities, while noting that
shared pits/tanks would be likely to fill more quickly, depending on the number of users.

As can be seen from Table 5 below, 76% of households in non-sewered areas used a facility
considered improved under JMP definitions (see footnotes below). However, this value should be
read with some caution as, even if the facility is classified as improved by standard definitions, its
guality and maintenance may not always be adequate. Figure 4 shows some of the typical facilities

12
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and superstructures that are observed in non-sewered peri-urban areas of Lima — superstructures
tend to be made of non-durable materials that can easily collapse while the facility itself may be
partially broken and unclean. The type of soil and landscape is also a concern in Lima, with
households in rocky and hilly areas (as shown below in Puente Piedra) being more likely to have
poorly constructed facilities.

Sharing was not that common, with only 11% of households sharing an improved or unimproved
latrine. Data on sharing was not available for Lima city-wide.®

Table 5 Sanitation facility use, by JMP category — non-sewered areas
75.6 272
8.3 30
13.6 49
25 9
100.0 360
Figure 4 Sanitation facilities in non-sewered areas of Lima

a. Puente Piedra

b. San Juan de Mir_aflores
By Sl

As noted above, the most important question in the survey is where the contents of toilets go after
flushing or similar. The standard DHS question incorporates this into the overall sanitation question
(see WHO/UNICEF core questions available at www.wssinfo.org). However, for this study, it was
necessary to ask a separate question in order to get better quality data.'?> Household-reported data
is relied upon for this indicator, while noting that households may not always know the full detalil,
especially if they are renting, or may answer untruthfully. Furthermore, with a socio-economic
survey rather than a technical survey, it was not always possible to physically verify household’s
answers to this question. Nonetheless, a large proportion of the enumerator training was spent
ensuring that the enumerators fully understood the distinction between the response categories. In
the event, most interviewed households in non-sewered areas of Lima fall into one category.

® ENAHO does collect data on this guestion but it is not readily available.

1% The JMP definition of a shared facility is one which is used by 2 or more households (including a public facility).

1 “Unimproved shared” is not a category usually reported by the JMP, but it is useful to report for our purposes so we
can see the full proportion of households sharing latrines.

12 As stated above, the question asked was “Where do the contents of this toilet empty to?” The question is answered by
all households, regardless of whether they owned a private facility, or managed / used a shared facility.

13
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For completeness and consistency with other case study reports, it is important to explain that
results were grouped into risk categories based on the relative risk to public health from a
combination of the type of containment arrangement and where the fecal sludge and effluent
empty to:

e Low-risk categories are those where the fecal sludge can be considered to be contained
(in JIMP terms), at least in relation to the first stage of the service chain.

e High-risk categories are those where the fecal sludge goes directly into the environment
and so potentially poses a risk of exposure to the public, whether via drainage systems or
water bodies with which people interact (especially children).

e Medium-risk categories are those where there is at least some containment in a pit or
septic tank, but those pits/tanks either: (a) have outlets connected to drains that allow only
partially digested effluent to flow through, or (b) are unlined, allowing fecal sludge to leach
into the surrounding soil and groundwater that may be used for domestic purposes (e.g.
washing clothes). These scenarios still represent a risk, but it is somewhat lower than
contact with fresh fecal sludge as in the high-risk category above.

The results are shown in Table 6 below. Only 3% of non-sewered households have high-risk
blackwater management practices, all of which goes “directly to drain”. The most common category
was medium-risk (96%), with all these being unlined pits. Comparison to the city-wide situation can
be done with reference to Table 2, noting that 92% of Lima’s population are connected to a sewer
and only 2% have high-risk blackwater management practices (connected to river or open
defecation).

Cutting the data another way, it is important to note that only 7% of households city-wide use what
is considered as an on-site sanitation system, whereas 100% of households in lowest-income
areas do so. However, in practice, the majority of these on-site systems consist of lined / unlined
pits which are covered when full and abandoned. This covering of the raw fecal sludge is usually
done with lime and soil (and in some instances with wood and cement), and cannot generally be
considered effective management.

Table 6 Management of blackwater, where toilets discharge to — non-sewered areas

0.3 1

0.6 2

95.8 345

3.3 12

0.0 0

0.0 0

100.0 360

With 7% of households using on-site sanitation city-wide, the majority of which belong to low
income wealth quintiles and thus have a low ability to pay, it is not hard to see why there is such a
limited market for FSM services. However, in order to assess the potential demand, households
were asked whether both their previous and current pit / tank ever filled up. For pits that were
previously in use, 77% of responding households in non-sewered areas (n = 155) noted that the pit

14
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had filled up. With regards to pits / tanks currently in use, only 3% households in non-sewered
areas reported the pit ever filling up (n = 342).

Finally, it is worth considering the reported household behaviour in the context of pits filling up.
This was assessed by asking about the action taken by the household when their pit last filled up.
As can be seen in Table 7, the majority of households either left the pit unsealed or sealed and
abandoned it, which is consistent with the common practice of digging a new pit every time the one
in use fills up. However, when referring to the last time the current pit/tank filled up, 90%
households in non-sewered areas responded that the tank had been emptied (n = 10). This may
be related to the lack of space for building a new pit, and suggests there is some scope for future
FSM services, although there are too few observations to draw accurate conclusions.

Table 7 Action after previous pit/tank used filled up — non-sewered areas
47.1 56
52.1 62
0.8 1
100.0 119

3.3.2 Presentation of SFDs

Using all these results, two sets of SFD matrices and diagrams were constructed: one giving a city-
wide picture based on secondary data and one based on sub-sample A of the household survey.
These are presented as jError! No se encuentra el origen de la referencia. and jError! No se
encuentra el origen de la referencia. below. SFDs work on the same principle as the matrix
shown above. Household’s toilet technology and associated containment method is shown on the
left, with intermediate steps and primary destination of the fecal sludge shown along the sanitation
service chain.

What is clear from the city-wide SFD is that almost half (48%) of fecal sludge in Lima is not
effectively managed. While 92% of households have a sewer connection, 27% of wastewater is
released directly into the sea without treatment. Furthermore, around 73% of the wastewater which
makes it to the treatment plant is effectively treated. These weaknesses in the sewerage system
are the main reason for the city-wide SFD looking as it does. The proportion of households that
practice open defecation or use toilets that empty straight to drains is very small, jointly
encompassing 1.4% of households. The only remaining point of note is that septic tanks are
assumed to be adequately managed while unlined pits (except when emptied) are considered to
be ineffectively managed. Overall, around 7% of households in Lima use an on-site sanitation
system, 3% of which are deemed to be effectively managed (i.e. septic tanks).
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Figure 5 Fecal Waste Flow Diagram for Lima - city-wide based on secondary data

[ContainmentH Emptying H Transport H Treatment

Treated

Not treated

Sewerage 92%

3%

contained 3%
emptiable 4%

Directly released
to the sea 27%
On-site straight to
drain 0.4%

o Receiving
Local area and beyond waters

Considering next the SFD for the non-sewered sample (jError! No se encuentra el origen de la
referencia.), the picture is completely different because there are no sewers in these areas. The
vast majority of households (96%) have an unlined pit, of which around 3% were deemed to
adequately contain FS (i.e. households reported the pit filling up). The remaining 93% of unlined
pits are deemed to be ineffectively managed, with FS leaching into the surrounding environment.
Households further reported that 90% of pits that fill up are emptied, for which only 44% of FS
seems to be transported (i.e. FS is discharged into a tanker truck). However, given that there are
no treatment plants specifically designed for the reception of FS, none of the FS emptied and
transported is likely to be given adequate treatment. A further 3% of households have toilets which
discharge straight to drains, and finally 1% have a septic tank or a urine-diverting dry toilet (UDDT),
in which fecal sludge is safely contained and, for UDDTs, emptied, transported and treated by
NGOs. Overall then, only 1% of fecal sludge in non-sewered areas in Lima is effectively managed.
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Figure 6 Fecal Waste Flow Diagram for Lima - non-sewered areas, based on
household survey
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3.4 Implications of the SFDs for FSM in Lima

The city-wide SFD shows that the city is doing relatively well at extending sewerage coverage, but
the capacity for treatment needs to be improved. By the end of 2016, both La Chira and La
Taboada wastewater treatment plants will be fully operational, increasing the capacity of treatment
to almost 100%. The great majority of households that do not have access to sewerage rely on on-
site sanitation facilities that discharge to an unlined pit (96%). Only 3% of these households empty
their pits while the remaining ones generally cover and abandon their pits when full. These
abandoned unlined pits are a public health hazard, as FS leaches into the surrounding
environment, potentially contaminating nearby water sources. Some reports and media headlines
also suggest that people in poor areas are running out of space to dig new pits, while many of the
covered pits collapse.

Having large amounts of fecal sludge in the environment, via unlined pits, is a hazard which
primarily affects people in poorer areas but the discharge of untreated wastewater represents a
broader externality affecting everyone. Both the SFDs are necessarily vague about the destination
of the untreated fecal sludge (i.e. “local area and beyond”). Lima has a very dry climate and much
of the fecal sludge may not contaminate the groundwater easily, but this is still possible.

Further implications of the SFDs above for FSM in Lima are discussed in Section 9 of this report,
which focuses on implementation options. In short, however, it is clear that the key challenges in
Lima are: (i) improving wastewater treatment capacity; (ii) developing and extending FSM services
to non-sewered areas where people are currently abandoning full pits in a potentially unsafe
manner — adequate containment and facility maintenance needs to be encouraged, and FS reuse
needs to be developed to increase the profitability of FSM markets; and (iii) progressively
extending alternative services, including forms of sewerage coverage to 100% (e.g. condominial
sewerage) or UDDTs with centralised emptying and treatment.
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4 Public health risk assessment

4.1 Introduction and methodology

A component of the diagnostic study is to assess the extent of public health risk resulting from poor
FSM services within Lima, representing risks for non-sewered areas. The study also seeks to
identify the approximate level and location along the sanitation service chain of adverse public
health risks.

Methods adopted within the data collection instruments to do this include:

¢ Identifying types of household facility and emptying services used (supported by direct
observation of the cleanliness and functionality of the facility), during the household survey;

o Observing emptying service providers to identify how their practices may introduce risk to
the household specifically (containment and emptying stages) and to the wider public at
large (emptying, transport and disposal stages);

e Scoring hazards and vulnerability factors observed during transect walks (see explanation
below), along with information about local practices that could result in fecal contamination
in the environment (see Annex E for information on the scoring system used);

¢ Measuring fecal contamination levels in local drains and water supplies, to identify potential
levels of exposure to risks; and

e Asking for perceptions of risk related to emptying services, during focus group discussions.

Collating and analysing results from the data collection instruments provides information about
sources of risk through the service chain. This includes: how clean and operational toilets are kept
within the household; how effectively and safely service providers empty, transport and dispose of
fecal sludge; and the extent to which infrastructure provides effective handling of fecal sludge and
wastewater through the city.

Given the limited extent of data collected for this part of the study, it can only provide a general
indication of risk level at positions along the service chain. The study is not intended to report on
specific locations or flow paths of fecal sludge movement within the sampled UALs.*®

For more information about sanitation-related diseases and the significance of safe management
of fecal sludge to protect environmental and public health, see Cairncross & Feachem (1993,
pp.11-25), and Strande et al (2014, pp.1-4).

4.2  Results: risks through stages of the FSM service chain

4.2.1 Containment: household facilities, levels of sharing and practices

From the survey, reported levels of sharing of facilities shows that 8% of households in non-
sewered areas use an improved shared latrine and 3% use an unimproved shared latrine (see
Table 5). For shared latrines in non-sewered areas, 73% of households report sharing the latrine
with up to 5 people, and 26% share with up to 10 people. Around 1% of households reported
sharing the latrine with 11 people or more. Ownership of private household toilets is high in non-

13 Original datasets contain GPS locations of observed risks in the UALs that can be examined further.
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sewered areas, with 89% of households reporting owning a private latrine (on plot) — either an
improved (76%) or unimproved (14%) facility.

Standards of cleanliness for household facilities, observed during the household survey, indicate
that in non-sewered areas, 68% of observed latrines were found to have a cleanable slab and 53%
had no fecal or urine contamination on the floor or slab (20% had either feces, or feces plus urine,
visible).

Practices around the disposal of child faeces also introduce risks to both households and
potentially the wider public. In non-sewered areas, 75% of households who reported their practices
(n=109) identified unsafe methods when disposing of feces of children under 5 years old (72%
throwing the feces out with solid waste, while the remaining households either buried or burned the
feces). In addition, 55% of households reported storing solid waste within the household before
collection and 24% reported throwing solid waste out into the street. All of these practices have
serious implications for contamination of the immediate household and neighbourhood
environment, as shown in Figure 7.

Figure 7 Solid waste disposal areas in San Juan de Miraflores

Self-reported diarrhoea prevalence stated by the respondent (person answering the questions)
during the household survey are shown in Table 8 below. Prevalence is relatively low, with 9% of
households reporting having at least one diarrhoea episode in the past 2 weeks.

Table 8 Prevalence of diarrhoea among respondents in the last 2 weeks — non-
sewered areas

[ | % | No.of households

91.4 329
5.0 18
1.9 7

0.6 2

11 4

100.0 360

Focussing exclusively on children under 5, household survey data suggests that 18% of all children
under 5 in non-sewered areas (n = 190). This is significantly higher than the prevalence reported in
the 2013 ENDES (or DHS) for Lima, with 7% of children under 5 having an episode of diarrhoea.
This suggests that households in non-sewered areas of the city have a greater risk of diarrhoeal
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disease as compared to the city overall, which is likely to be linked to poor access to water and
sanitation services. Indeed, at a national level, 2013 ENDES estimates indicate that the prevalence
of diarrhoea among children under 5 was higher among those who used an unimproved water
source (14%) as compared to those who used an improved water source (11%). Similarly, the
prevalence of diarrhoea was higher for children with an unimproved shared toilet (12%) as
compared to children with an improved and private facility (10%).

Diarrhoea prevalence is only one indicator of a contaminated environment. It is increasingly
understood that nutrition outcomes, especially stunting (height-for-age) are strongly linked to
sanitation through multiple transmission pathways, although stunting has numerous determinants,
including living in contaminated environments.

Wider risks to public health, beyond risks to families and individuals from poorly-managed
containment facilities and practices, as is the use of unlined pits that are poorly covered and
abandoned, arise from poor access to fecal waste management during discharge, emptying,
transport and disposal practices.

4.2.2 Emptying: household practices around emptying services

As seen in the results from the household survey in non-sewered areas, the majority of households
rely on using some form of simple latrine discharging to an unlined pit (96%) that is covered and
abandoned when full (93%) and in very few cases, emptied (3%). Others have latrines discharging
directly to an open drain, ditch or ground (3%), while the remaining 1% have a septic tank or an
UDDT facility. In 16% of cases, greywater is also discharged into the unlined pits, but the majority
of greywater is discharged directly to the open (69%) and only 3% to a soakaway.

What is clear is that very few households in non-sewered areas make use of emptying service
providers, as people traditionally cover and abandon the pit when it becomes full and dig a new
one. This is borne-out by the reported average age of pits in non-sewered areas being less than 4
years old (median is 3 years old, n = 358 households).**

4.2.3 Emptying, transport and disposal: observed practices and risks

Planned observations were carried out at six latrines. Of these, three latrines (two pits and one
septic tank) were emptied using mechanised tankers, while two were UDDTSs relying on manual
removal of dried feces from a vault or a mobile container and urine separately handled. The other
was an abandoned pit latrine. The use of urine diversion latrines (permanent and mobile) is
currently at a small scale in Lima — but of growing interest as a service option in the non-sewered
areas.

Using a structured observation format, likely sources of immediate risk from exposure to fecal
sludge at each step of the process were identified for the containment, emptying, transport,
disposal, treatment, and end-use stages. Transportation, treatment and end-use of fecal material is
only practiced on a very small scale in non-sewered areas of Lima; in this instance, for the urine
diversion latrines with urine diversion and potential for re-use of dried feces.

Risk levels were taken to be based on exposure as follows:

e At containment stage, to the family members / households who use the facility;

'* Similarly, for the overall non-sewered sample, less than 3% of households reported their pit / tank ever filling up.
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o At emptying stage, to those in the compound (site) where the facility is located, plus the
neighbourhood along the emptying route from the compound to transport / disposal point,
and

e At transport, treatment and disposal stages, affecting a wider geographical area and
population.

Based on the scoring system developed for the structured observation, exposure to risk were
recorded using high / medium / low categories. A summary of the results is shown in Annex E,
while the following sections discuss the broader findings and their implications. It should be kept in
mind that, as the immediate risk was being noted down at each stage in the process, the risk level
can vary between stages, depending on the actions taken.

Containment and emptying: mechanical

Containment facilities where mechanical emptying was observed (three cases) were considered to
introduce low risk to two of the households, while in one case the pit latrine was full and at risk of
overflowing, with evidence of flies or insects inside the superstructure, which increased the overall
risk to the household to a medium level.

The emptying procedure in each case was observed to pose low risk to the household, as the
removal and transfer of fecal sludge was contained in the pipework running directly from the pit /
tank to the tanker, with only small amounts of fecal sludge becoming exposed close to the
emptying point.

Containment and emptying: manual

In the instances of manual emptying, the content was separated from urine and washing water in
UD latrines. Different types of solid waste were found in the abandoned pit, while the contents of
the urine-diversion latrines contained no solid waste.

The containment facilities themselves were found to pose low risk to households, based either on
the abandoned nature of the pit, or on the way in which feces is stored in closed containers. For
one UD latrine, the use of twin vaults allows the feces to be stored in one vault for a year before
removal, making it safe to handle. For the other UD latrine, feces are stored in a portable bucket
fitted with a lid, which is removed on a weekly basis (see Figure 8 below). Careful handling of the
content of the UD bucket results in a low risk during the emptying stage, with a low risk level also
identified for emptying the dried feces after a year of storage.
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Figure 8 Urine diversion toilets in San Juan de Miraflores

Transport and disposal: mechanical

The mechanical emptying tankers take the fecal sludge to Huaycoloro landfill site. The observed
process did not introduce any risks to the environment or population along the route and the fecal
sludge was considered to be “taken to a secure site”, although the landfill site itself was not
observed during the process.

Transport and disposal: manual

The content in the abandoned latrine was considered to introduce medium risk in terms of long-
term disposal arrangement, as people, animals or insects could come into contact with the
abandoned FS. In the majority of cases, when pits are abandoned, the pit is sealed (i.e. filled up
with soil and lime on top of the fecal sludge content before being abandoned). However, some
cases of land subsidence or pits being poorly covered were reported in FGDs.

For the UD latrines, the twin-vault facility with feces correctly stored before removal was
considered to introduce low or no risk during the final stages of disposal / reuse on site (no
transport necessary). The mobile facility was considered to introduce low risk during transport —
using the sealed bucket — or during the treatment process (in sealed bags), but the disposal and
reuse arrangements were considered to introduce medium risk due to the process exposing only
partially-treated feces back into the environment as it is mixed with sawdust and bacteria for the
final processing stages. These risks should be confined to the processing plant (in Villa El
Salvador) and can therefore be better managed through correct operating procedures. The
partially-processed product (fecal material plus additives) needs further storage before being sold
on to a final destination.
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4.3 Results: risks from wider environmental contamination

The 40 transect walks (30 conducted in non-sewered areas and 10 in lowest-income non-sewered
areas) highlighted that in a few instances (6 locations in non-sewered areas and 2 in lowest-
income non-sewered areas), blackwater was visible in the local environment in irrigation channels.
Where this occurred, it was reported as being a daily occurrence, although little information is
available about the source of the blackwater.

Open defecation and dumped fecal sludge

Open defecation, while not a significant problem in Lima, was reported to be observed in 4 non-
sewered UALs. Consultation with community members identified open defecation as practiced in 3
locations: either by “a few” mainly children, or elderly people and children most of the time, or by
“‘many” people from households without latrines on a daily basis. In a further 3 locations, a few
unspecified people were suspected to be practicing open defecation, but with no further details
provided.

Other unsafe practices were reported during community consultations as:

o fecal sludge dumped by dwellings or the roadside on a monthly basis, in 1 location, which
may come from the use of potties in the evening or among children and the elderly;

e Uncontrolled latrine emptying near to roads and paths every couple of months, in 1
location;

o Overflowing latrines occurring in 4 locations, either on an uncommon basis (3 locations in
non-sewered areas and 1 location in lowest-income areas) or most of the time (1 location).

The combination of instances likely introducing risks to public health occurred in a total of 17
locations in non-sewered areas and 3 locations within lowest-income non-sewered areas.

Water supply and irrigation channels

Tests were carried out to identify levels of fecal contamination of samples of drinking water
supplies and water in drainage/irrigation channels in 10 non-sewered UALs and 7 lowest-income
non-sewered areas. The level of E. coli in the drinking water measured above 3 FCU/100ml in 3 of
the 10 non-sewered area samples and 2 of the 7 samples in lowest-income non-sewered areas.
Samples from drains/irrigation channels were shown to have levels of up to 100 FCU/100ml in 5 of
the 10 non-sewered UALs and 4 of the 7 samples in lowest-income non-sewered areas. In
addition, 2 of the non-sewered samples were found to have over 1,000 FCU/100 ml.

In all locations with fecal contamination of drinking water sources, solid waste contamination of the
environment was recorded as being problematic (scoring 3 or above during the transect walk
observations). Contamination of water supplies was not found to correlate with locations where
blackwater was observed flowing in the drains/irrigation channels. In only one of the non-sewered
locations and 2 of the lowest-income non-sewered areas, contamination of water supplies was
found where community members were reported to discharge latrine contents into open water
bodies (ponds, rivers, streams or irrigation channels) on a daily basis.

Evidence thus suggests no direct link between behaviours and practices around the disposal of
fecal waste and resulting contamination of water supplies and water bodies, but rather a stronger
association between the mismanagement of fecally-contaminated solid waste and resulting
contamination.
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Health and environmental risks

In 6 non-sewered locations, a diarrhoeal outbreak was identified by community members as having
occurred in the last year. Of these 6 locations, 5 took place where either blackwater was observed
in drains (2 instances), where household latrines were reported to be overflowing (2 instances), or
where a few suspected people were considered to be practicing open defecation. In all 6 locations,
solid waste was observed to be accumulating in a number of locations on a daily basis (scoring 4
in the risk matrix) and the coverage of household latrines was considered to be between 25-75%,
with over 50% well maintained (3 locations) or 50% poorly maintained (3 locations).

4.4  Implications: assessing the public health risk from poor FSM

Risk to public health, as a result of poor FSM services, comes when there is human exposure (i.e.
some form of contact) to the hazard (i.e. feces that contains pathogens), through an event (such as
walking barefoot over fresh feces, playing in drains that carry discharges from latrines, drinking
water or via hands contaminated with feces). The study has identified that some areas of Lima are
prone to fecal contamination, resulting from (i) children’s feces being thrown out with solid waste
that is a common sight in the locations studied; (ii) latrine effluent connecting into irrigation
channels that run through the localities; and (iii) a few instances of reported open defecation or
latrines being emptied in an uncontrolled manner, resulting in fecal sludge being dumped by the
roadside. In some areas of Lima, exposure to fecal sludge may be more direct and hazardous than
others — where fresh fecal matter gets into living areas. In other situations, the cause and level of
exposure may be more difficult to measure, such as the extent to which contamination in water
supplies is a result of poor FSM.

The problem of exposed fecal contamination is perhaps not that widespread in non-sewered areas
overall, given the extremely limited levels of latrine emptying that takes place. What is undoubtedly
occurring is contamination of the soil, and possibly groundwater sources, due to leaching from
unlined pit latrines. Further investigation into the public health risks and implications of this are
needed, before any conclusions can be drawn.

Further analysis is therefore needed if results of where, how and to what level risk is occurring are
to be clearly identified. In collaboration with the Centre for Global Safe Water at the Rollins School
of Public Health, Emory University, we hope that results from Lima can be analysed using an
adapted version of the SaniPATH tool.™

At this stage, the study is not able to present an analysis of public health risk from poor FSM
services in Lima. However, the collaboration with Emory University is informing ongoing
development of a SaniPATH tool for FSM services by identifying minimum data requirements to
conduct a credible public health risk assessment, the need for preliminary assessment of the main
pathways of risk, and the reporting requirements for target audiences, such as municipal managers
or World Bank staff. Further collaboration will work towards developing a more effective tool that
addresses an appropriate level of data collection and analysis, with improved visual presentation of
the results.

!> SaniPATH is a Rapid Assessment Tool to assess exposure to fecal contamination in urban, low-income settings.
Details available at http://www.sanipath.com
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5 FSM services: potential demand and supply management

51 Introduction

In economic theory, markets for goods and services operate on the basis of demand and supply.
This chapter provides a brief assessment of demand and supply for FSM services in Lima. At this
stage, it is important to note the difference between potential (or notional) demand and effective
demand. The potential demand for FSM services is the quantity (and type) of services which would
be demanded in the absence of any market failures or distortions. This is different from effective
demand, which is the quantity (and type) of services actually purchased in the context of current
supply and prices.

A simple way of illustrating this is to note that 7% of households city-wide use on-site sanitation
(i.e. potential demand), of which only 3% report experiencing a pit or tank filling up, suggesting a
very low effective demand (around 0.2% of Lima’s population).’®*” Reasons for a gap between
potential demand and effective demand in Lima include, among others: (i) common practice among
poor households to dig a new pit after the one in use fills up; (ii) lack of knowledge about the
existence and safety of FSM emptying services; (iii) service providers not being able to physically
access households, which affects the type of services demanded, and (iii) market prices for
services being higher than consumers’ willingness and/or ability to pay. *®

There can be different definitions of potential demand in the context of FSM, with varying layers of
complexity. The simplest definition is as per the above, i.e. services that would be demanded if all
households using on-site sanitation requested emptying services and were willing and able to pay.
Qualifications could be added for different scenarios, for example given (i) emptying of pits/tanks
every 10 years on average, (i) regularly desludging once a year, (i) 30% of households are
unable to pay the market price and a further 20% are unwilling, and so on. For this study, we have
kept things simple.

Both FGDs and KllIs reveal that there are basically no formal FSM services provided to poor urban
households — FSM services are only available for public establishments (schools, universities,
social clubs, etc.), which are out of the scope of this study, and for wealthier households who own
private residences near the beach. There are a few households in non-sewered areas that were
reported to have used emptying services, but this is very rare and generally unaffordable. Thus, a
detailed study of the supply side of FSM services was not possible. However, information provided
through FGDs in non-sewered areas is referenced where appropriate.

This section will argue that the main problem in Lima is on the demand side. No FSM services are
demanded partly because people are unaware of the existence of these services, but also because
the most common practice is to dig a new pit once the one in use fills up. FSM services are
exclusively demanded by wealthier households, while poor people are not able to pay for services,
or do not even consider on-site sanitation and FSM as a medium- to long-term solution. Moreover,
the potential costs associated with reaching households in low-income areas (e.g. time and fuel) as
well as accessing the pits, may not make FSM services a profitable business for current providers
of sanitation services.

16 As reported by APEIM, based on ENAHO 2013.

" Based on household survey data for non-sewered areas.

8 For example, in one of the FGDs carried out in the Santa Rosa district, one of the participants mentioned that
emptying services may actually lead to increased pollution as the pit would have to be opened, allowing odours and
contents to leak to the surrounding environment.
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5.2 Methodology

This sub-section sets out key dimensions of demand and supply, and the data collected that is
related to these aspects. It was not intended to collect comprehensive data on demand and supply,
given the broad scope of the research and the limitations of some of the instruments used.

5.2.1 Demand

The research framework (see Section 1.3) poses the following question: What is the existing
customer demand and preferences for FSM services? i. e. the current effective demand. This is
discussed in three parts: (a) physical and economic determinants of household demand, (b)
household satisfaction with current services, and (c) barriers faced by households in obtaining
FSM services.” This list is not meant to be exhaustive, but rather considers key elements for
answering the questions in the research framework.

Physical and economic determinants of household demand

It is useful to separate the physical and economic determinants of household demand because the
differences between them have implications for any potential interventions, either in stimulating or
responding to demand. Physical determinants are related to geography and infrastructure,
whereas economic determinants are more to do with markets and finance.

The main determinants are set out in Table 9 and Table 10 below, describing its relevance and the
way they have been measured by the research instruments (if data is available).

Table 9 Physical determinants of demand for FSM services
I
Dimension Relevance o
quantitative data

Likelihood of equipment of different Household survey questions about
sizes (manual emptier, tanker truck, equipment access and emptying point.
etc.) being able to access the facility to  Also, transect walk questions around
empty it conditions of roads / paths in the area
Whether single-storey or multi-storey,
and privately owned or in shared Household survey question
ownership

Household survey question on type of
containment; but not volume (as
household estimates are thought to be

The nature of the containment method
(e.g. whether a pit, tank, or no real
containment) and its volume

unreliable)
The number of household members Household survey questions around
(i.e. the owner household plus any household size and numbers of
sharing households) determines the households sharing the sanitation
volume entering the pit facility
Ambient temperature, soil type and Qualitative data collected through key

19 Given our focus on household demand, the primary concern is demand for emptying services rather than for the
remaining components of the sanitation service chain. The research framework also asks about levels of satisfaction by
providers of emptying services with current transport, treatment and disposal/end-use arrangements. As there are no
formal fecal sludge emptying services, and there is no effective treatment or end-use for fecal sludge in Lima, this aspect
does not form a significant part of the study.
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groundwater table can all strongly informant interviews, plus available
influence the rate of filling and secondary data
digestion of fecal sludge

Table 10 Economic determinants of demand for FSM services
. . Instrument used to collect
Dimension Relevance o
quantitative data
Poor people do not always have the No formal assessment of ability and/or
financial resources to pay for FSM willingness to pay, as this was to be
services added at the request of the World

Bank in each city. However, data were
collected on capital expenditure on
latrine construction and the price paid
the last time the pit or tank was
emptied (if relevant)

People may have access to financial
resources but are not willing to pay for
the service at the market price for any
number of reasons

Households who rent property from a
landlord may not have authority to deal
with sanitation matters. Landlords may
not want to pay for tenants’ ongoing
services. Tenancy status therefore
influences the incentives and decision-
making role of the likely service
purchaser

If there is space, then households can
dig a new pit and cover the old one. If  No data, since it is hard to gauge what

Household survey question

there is not, the household may still options are open to households. The
abandon the latrine and use an household survey did however ask
alternative option (shared / public what households planned to do next

latrine or open defecation) rather than  time their pit or tank filled up
pay for an FSM service

Household satisfaction with existing services

Household satisfaction with the performance of service providers will be a determinant of demand.
This was addressed in two ways through household survey questions based on a four-point Likert
scale.? Firstly, households were asked to rate their satisfaction level with various aspects of the
sanitation facilities used, including quality of construction, ease of access, privacy and cleanliness.
Secondly, households which had used an emptying service the last time their pit or tank filled up
were asked to rate the service provider on price, overall service quality, safety and ease of
obtaining service.*

Other barriers which households face in obtaining FSM services

2 Categories included “very satisfied”, “satisfied”, “dissatisfied” and “very dissatisfied”.
L A very the low proportion of households reported their pit/tank ever filling up (i.e. 10 out of 360), so there are very few
observations for these indicators.
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Some reasons for a gap between potential and effective demand for FSM services in Lima are
already listed above (e.g. physical access to households and willingness to pay). However, there
are many other potential barriers which households may face in securing FSM services.

Some of the barriers to accessing services have not been possible to predict ex ante. These were
therefore explored in the qualitative research, particularly through FGDs with community members
in lowest-income areas. Several of the discussion questions focused around perceptions and
opinions of existing services, and what participants would like to see in terms of improved services
in the future. Discussions were semi-structured, with participants able to discuss questions more
openly, so allowing for the identification of further determinants of demand not otherwise
addressed in the household survey. The full list of topics and questions addressed can be found
via a link in Annex F.

5.2.2 Supply

On the supply side, the research questions were around the current status and quality of FSM
service delivery, with a focus on assessing current technical and institutional capacity (i.e. the
scope and quality of services). This was assessed mainly through the household survey and the
report submitted by the WSP consultant.

5.3 Findings: household demand for services

The results in each key area are presented below, with an overall assessment provided in the
concluding section, alongside implications for FSM in Lima.

5.3.1 Determinants of household demand
Accessibility of location

Whether a service provider can actually get to the facility requiring emptying (as well as the
household’s perception of this) will be a key determinant of demand for services. Data to assess
accessibility were collected from several angles and analysed starting from road/path systems in
the UAL, before focusing down to the household level and, ultimately, the facility itself.

Some of the transect walk data sheds light on the kinds of housing density, paths and roads
observed in the studied areas. Table 11 provides scoring data for non-sewered areas.”? The main
issue seems to be housing density rather than the quality of paths and roads. In terms of
implications for FSM services, what can be concluded from this table is that while mechanised
emptying equipment may find it relatively easy to access non-sewered UALs, reaching individual
households may prove to be difficult given steep hillsides in some cases, housing density and the
poor quality of paths. Indeed, paths in 8 out of 30 TWs in non-sewered areas were either poorly
maintained or very narrow.

2 3cores of 1-5 have been used in each city study to represent a qualitative assessment of the relative impact from each
physical aspect of the UAL on being able to achieve effective and safe FSM services in that locality, with 1 representing
the lowest impact and 5 the highest impact. Annex E includes further explanation of the scoring mechanism.
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Table 11 Scoring for housing density, paths and roads from transect walks — non-
sewered areas

1/30 None None
2 10/30 13/30 13/30
3 6/30 9/30 9/30
4 12/30 7/30 6/30

~ 5=highest 1/30 1/30 2/30

Nb. Scores indicate the relative impact on effective FSM, while values per parameter show the proportion of transect
walks for which this score was given, e.g. in 1 out of 30 TWSs in non-sewered areas was housing density scored with 1.
Note that 30 TWs were carried out in non-sewered areas.

The type of building also influences the extent and nature of the emptying required. Table 12 below
shows that the majority of households live in private residences (94%), with the remaining 6%
living in shared residences. Based on photographs from the sampled areas, most of these
residences (either private or shared) are single storey houses, although the management of the
containment is likely to be different between private and shared residences. However, accessibility
to the pit/tank will only be tangentially related to this, especially in cases where the sanitation
facility is outside of the dwelling.

Table 12 Type of residence occupied — non-sewered areas
_ % No. of households

93.6 337

6.4 23

100.0 360

Focusing on the facility itself, Table 13 below shows the accessibility of the main pit/tank structure,
followed by the presence of a purpose-built hatch (as one would expect with a correctly-
constructed septic tank). Following the theme from the TW data, 16% of households in non-
sewered areas were reported to have “poor access”, while 11% of households reported to have an
access point or hatch to facilitate emptying of their containment facility. 2

% This data comes from observations by our enumerators during the household survey. There were three categories: (1)
“Poor access, only accessible to hand-carried emptying equipment”, (2) “Reasonable access for small (manual or
mechanised) emptying equipment”, and (3) “Good access for medium/large size (mechanised) emptying equipment”.
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Table 13 Accessibility of toilet for emptying equipment — non-sewered areas®

15.8 57

35.6 128

46.5 161
100.0 346

11.0 38

7.8 27

81.2 281
100.0 346

Overall, from the perspective of accessibility it is clear that while ‘geographic accessibility’ may not
be an issue (as indicated through both TWs and household survey data), there is limited access to
the pits for emptying. The latter should be a key concern in any interventions to stimulate demand
for FSM services, e.g. by providing simple workshops on adequate pit/sanitation facility
infrastructure to household members, as they usually dig the pits and build the facility
superstructure themselves.

Filling rate

Data on the type of containment was already shown in Table 6. As noted earlier, data were not
collected on the volume of pits/tanks, since household estimates were thought to be unreliable.
However, households were asked how long it usually took for their pit to fill up, which was
considered more relevant, and a more reliable indicator for households to estimate. The results are
shown in Table 14 below. There are very few observations since so f