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UN-Water Foreword

We stand at a critical juncture. At the midpoint of the United Nations 2030 Agenda for
Sustainable Development, we risk failing to meet the promise of SDG 6 — to ensure the
availability and sustainable management of water and sanitation for all.

The 2024 series of indicator reports, published by the UN-Water Integrated Monitoring
Initiative for SDG 6 (IMI-SDG6), depict a crisis with profound repercussions for many
other SDGs, particularly those related to poverty, food, health, education, gender
equality, sustainability and environmental integrity.

Billions of people worldwide are still living without access to safely managed drinking
water and sanitation services. Water pollution levels are alarmingly high. Inefficient
water use practices are common. Water scarcity is a growing problem. Degradation
of water-related ecosystems continues unabated. Governance and transhoundary
cooperation on water resources are too weak, and every continent suffers the impacts
of inadequate investment in water and sanitation infrastructure.

Despite concerted efforts and global commitments, we are compelled to acknowledge
that progress so far has been insufficient to meet all eight targets of SDG 6. In some
regions and countries, for some indicators, progress is even reversing.

However, over the past year, the UN-Water family has come together to develop
a response that aims to accelerate progress through a more holistic and
integrated approach.

After the UN 2023 Water Conference, in response to the high ambitions set by Member
States, UN-Water released the Blueprint for Acceleration: SDG 6 Synthesis Report on Water
and Sanitation 2023, which identifies two crucial needs: for Member States to develop a
United Nations political process for water and for the United Nations system to better
unify its water-related efforts to support Member States.

On the first, Member States adopted a resolution that, among other things, established
two future UN water conferences — one in 2026 and one in 2028.

On the second, the resolution requested that the United Nations Secretary-General
present a United Nations system-wide water and sanitation strategy in consultation
with Member States. The Secretary-General looked to UN-Water, under my leadership,
to assist with this.

The strategy will be presented in July 2024: the middle of a year that marks a pivotal
moment in our collective journey towards achieving SDG 6. It is time to redouble
our efforts, recalibrate our strategies, and mobilize resources to make good on our
commitments to global society and the future of our planet.

We face unprecedented challenges, but we now have unprecedented tools and
political momentum. The data and insight gathered by the IMI-SDG6 must guide our
prioritization of efforts and investments to the areas of greatest need, ensuring no one
is left behind.

Thank you for your unwavering dedication to this vital cause.

viii

Alvaro Lario,

President of the International
Fund for Agricultural
Development (IFAD)

Chair of UN-Water



UN-Habitat Foreword

The Sustainable Development Goals (SDGs), adopted by all United Nations Member States

in 2015, represent a shared blueprint for peace and prosperity for people and the planet.
Among these, SDG 6 aims to "Ensure availability and sustainable management of water and
sanitation for all." A key component of this goal is Target 6.3, which focuses on improving
water quality by reducing pollution, minimizing the release of hazardous chemicals, halving
the proportion of untreated wastewater, and substantially increasing recycling and safe
reuse globally by 2030. Indicator 6.3.1 specifically tracks the proportion of wastewater safely
treated. UN-Habitat are pleased to share the co-custodianship of this indicator with WHO and
UNSD, and | must acknowledge this very fruitful collaboration.

This global report on the monitoring of wastewater for SDG 6.3.1 represents a significant
step towards achieving these ambitions. This report provides a comprehensive analysis of
the current state of wastewater management, highlighting both the progress made and the
challenges that remain. The report emphasizes the importance of reliable data and effective
monitoring systems to inform policy-making and investment decisions, enabling countries
to prioritize actions that will have the greatest impact on water quality and public health, and
the impacts associated with climate change. Compared to our previous report in 2021, | am
happy to say that many more Member States are now reporting on this indicator. However,
we are still some way off being able to report a global estimate, as we need to have data from
both 50% of countries and 50% of the world’s population. We are very close to reaching this
threshold, and it is my sincere wish that we reach this goal in our next report, due in 2027.

This report draws on data from around the world, offering insights into the diverse
approaches’ countries are taking to monitor and manage wastewater. It underscores the need
for enhanced international cooperation, knowledge-sharing, and sustained efforts to build on
the momentum generated by the 2023 UN Water Conference.

The 2023 UN Water Conference marked a pivotal moment in our global commitment to
addressing water-related challenges. It brought together leaders, experts, and stakeholders
from around the world to galvanize action towards SDG 6. At this conference, a significant
commitment was led by a group of Member States and UN-Habitat, focused on enhancing
the sustainable management of wastewater. This initiative underscores the critical role of
wastewater treatment in ensuring safe, resilient, and inclusive urban environments. The
commitment calls for increased investment in wastewater infrastructure, capacity-building,
and the promotion of innovative technologies to advance global progress towards SDG 6.3.

Wastewater management is not just a technical or environmental issue; it is intrinsically
linked to social equity, economic growth, and climate resilience. Properly treated wastewater
can become a valuable resource, contributing to water security and the circular economy.
Conversely, untreated or inadequately treated wastewater poses serious risks to ecosystems,
human health, and livelihoods, particularly in vulnerable communities. For the first time in this
report, we also present some initial data on wastewater reuse.

As we approach the 2030 deadline, it is imperative that we accelerate efforts to improve
wastewater treatment and management. This report serves as a vital tool for decision-
makers, practitioners, and stakeholders committed to safeguarding our water resources for
future generations. By advancing the monitoring of wastewater under SDG 6.3.1, we can
move closer to achieving a healthier, more equitable and sustainable world.

Ms. Anaclaudia Rossbach,
Executive Director and Under-
Secretary General, United
Nations Human Settlements
Programme (UN-Habitat)
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EXECUTIVE SUMMARY

Executive summary

The objective of monitoring progress against Sustainable Development
Goal (SDG) Indicator 6.3.1 is to ensure accountability among United
Nations Member States regarding reducing water pollution, minimizing
the release of hazardous chemicals and increasing safe wastewater
treatment and reuse to improve sustainable water management, while
providing necessary and timely information to decision-makers and
stakeholders to make informed decisions. With this purpose, SDG
Indicator 6.3.1 tracks the proportion of wastewater flows generated

by domestic and industrial economic activities that are safely treated.
Wastewater is considered to be safely treated if it is discharged in
compliance with relevant standards or treated to a level commensurate
with secondary (or higher) processes.

The United Nations Human Settlements Programme (UN-Habitat), the
World Health Organization (WHO) and the United Nations Statistics
Division (UNSD) are the three United Nations custodian agencies
responsible for monitoring SDG Indicator 6.3.1. This indicator has

been disaggregated into three components, namely the safely treated
proportions of total, industrial and domestic wastewater flows. However,
distinct methodologies are employed for the total and industrial
components, which are monitored by UN-Habitat, and the domestic
component, which is monitored by WHO. To avoid confusion between the
two different approaches, this report presents the methods and results
on total/industrial wastewater in separate subsections from domestic
wastewater. Table 1 presents a summary of the main estimates and
statistics for the indicator — comparing figures between the 2024 and
2021 progress reports and corresponding data availability.
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Table 1. Summary of global wastewater monitoring data for SDG Indicator 6.3.1 comparing data

between the 2024 and 2021 progress reports.

DATA COVERAGE
- 1 STATISTIC/ESTIMATE

INDICATOR COMPONENT/

VARIABLE NUMBER OF UN MEMBER STATES PROPORTION OF GLOBAL POPULATION

2021 REPORT = 2024 REPORT 2021 REPORT 2024 REPORT 2021 REPORT | 2024 REPORT

Volume of total wastewater 56 85 229 46% 132 bn m3
generated

Volume of total wastewater 57 95 20% 69% 42 bnm?
treated

Proportion of total

wastewater treated (any 42 73 18% 42% 32%
treatment)

Proportion of total 15 42 6% 12% 17%
wastewater safely treated

Volume of industrial 32 49 12% 16% 45 bn m?
wastewater generated

Volume of industrial 15 27 4% 10% 4bnm?
wastewater treated

Volume of industrial 3 17 <0.1% 5% 0.1 bn m?
wastewater safely treated

Proportion of industrial 14 22 4% 8% 30%
wastewater treated

Proportion of industrial 3 16 <0.1% 4% 3%
wastewater safely treated ’

Volume of wastewater 59

reuse

Volume of household 193 193 599% 599% *271 bn m?
wastewater generated

Volume of household 116 129 80% 89% *150 bn m?

wastewater safely treated

Volume of household

wastewater not safely 116 129 80% 89% *121 bnm?3
treated
Proportion of household 116 129 80% 89% *56%

wastewater safely treated

* Indicates that the data reported for the indicated data point are globally representative

187 bn m?

220 bn m?

76%

60%

36 bn m?

8bnm?

3 bn m?

38%

27%

36 bnm?

*268 bn m®

*155bnm?

*113 bnm?

*58%
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Total and industrial wastewater flows

There is an alarming lack of countries’ reported wastewater statistics worldwide (Table 1) that could be addressed
through the monitoring of SDG Indicator 6.3.1. However, the previous global SDG 6.3.1 progress report presenting the
statistics reported by United Nations Member States shows that in 2015, national-level reporting on the proportion
of total wastewater treated represented only 20 per cent of the world’s population; for the proportion of industrial
wastewater treated, the figure was only 5 per cent of the world's population (UN-Habitat and WHO, 2021).

Across the 107 countries reporting some wastewater statistics for 2022 (representing 73 per cent of the world's
population) in the present report, the proportion of total wastewater receiving some level of treatment (76 per cent)
could only be calculated for 73 countries (representing 42 per cent of the global population); whereas the proportion
of total wastewater “safely” treated, i.e. at least secondary treatment (60 per cent), could only be calculated for

42 countries (representing 12 per cent of the population) (Table 1). These data are insufficient to establish global
statistics on the proportion of total wastewater treated and safely treated.

This increase in data coverage has resulted in a different aggregate estimate of the proportion of total wastewater
treated: from 32 per cent in 2015 (as reported in the 2021 report) to 76 per cent in 2022 as found in this report. This
change in the SDG indicator value does however not reflect a significant increase in the flows treated, but rather an
increase in data collection by taking into account the latest record over the last six years (from 2017 to 2022) — and
not only for one given year as for the previous report. In 2022, globally, more wastewater was indeed treated (220
billion m?) than generated (187 billion m?) according to the reports, highlighting the need to improve the state of
knowledge about wastewater generation by economic activities. The overall differences between generated and
treated flows may vary for a variety of reasons: (i) different countries interpret “wastewater generated” in different
ways. Some countries will calculate it based on a percentage of the water used and this will result in an underestimate
as they will not include independent water supplies (i.e. non-municipal sources); (ii) in many countries, combined
sewers are used, so that some surface water is co-treated with blackwater from toilets; (iii) in some countries, the
methods for domestic use are based on population-based estimates (based on per capita water use). Moreover,
statistics for wastewater treatment are reported more than those for wastewater generated. There is thus limited
scope for comparing the aggregate statistics in the two reports (2021 and 2024) and interpreting the evolution of the
proportion of total and industrial wastewater treated and safely treated.

Another lesson from this report is that urban wastewater treatment plants are key to collecting wastewater statistics,
since almost all countries reporting some treated wastewater statistics for 2022 reported some data from such
treatment plants (91 of 95 countries) and 85 per cent of the countries who reported some wastewater statistics
reported some urban flows treated (91 out of 107 countries).

In contrast, it is still extremely challenging to readily assess industrial wastewater flows, with 49 countries reporting
some statistics on flows generated and only 27 countries reporting some statistics on flows treated. In fact, many
industries abstract water from (and discharge treated or untreated effluent into) water resources such as lakes, rivers
and groundwater, which are frequently not monitored by public drinking water operators and included in national
statistics. Moreover, the water sector’s institutional responsibility is often fragmented between a high number of
actors and industrial data are not systematically disclosed and/or centralized by a dedicated institution.

A dedicated section of this report is finally presenting the cross-cutting benefits of wastewater reuse and climate
change adaptation and mitigation. It strongly supports the inclusion of supplementary variables on wastewater reuse
and safe reuse, as part of future progress reports and as called for in the Target 6.3 wording but not yet monitored
within the SDG 6 framework. In this purpose, this report is for the first time presenting the countries’ wastewater reuse
statistics available in the databases that are used to populate SDG Indicator 6.3.1. This approach of using reuse data
already reported would also limit the monitoring burden that the SDG reporting could impose on countries by creating
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a supplementary SDG indicator and/or global reporting mechanism. This section of the report encourages a paradigm
shift in intersectoral wastewater management and monitoring, that could greatly contribute to human well-being

and to the protection of the environment and biodiversity; while significantly leveraging circular economy through
wastewater reuse and nutrient recovery, as needed to adapt to climate change impacts on the world’s limited and
threatened freshwater resources.

Domestic wastewater flows

WHO monitors global household wastewater generated and subsequent flows collected (in urban and independent
collection systems), delivered to treatment (urban wastewater treatment plants or independent treatment facilities)
and safely treated (treated and discharged in compliance with standards, or treated by secondary or higher
processes). Globally, an estimated 268 billion m® of household wastewater was generated in 2022, of which 155 billion
m? (58 per cent) was estimated to have been collected, delivered to treatment and safely treated and discharged.
While the proportion of household wastewater safely treated in 2022 is slightly higher than that previously reported
for 2020 (56 per cent), trends on the indicator remain inconclusive until estimates are made over a longer time period.
Additionally, the lack of data for a 2015 baseline estimate inhibits the assessment of progress towards Target 6.3
(halving the proportion of untreated discharges by 2030).

Estimates of the proportion of household wastewater safely treated were computed for 140 countries, areas and
territories (including 129 United Nations Member States) covering 92 per cent of global household wastewater flows
and 89 per cent of the global population. Regional estimates were produced and published for all eight SDG regions,
as well as other regional groupings (e.g. Least Developed Countries). Broad disparities were found in the proportion of
household wastewater safely treated across the SDG regions.

Globally, an estimated 113 billion m? of household wastewater was discharged without safe treatment in 2022 -
negatively impacting receiving water bodies and putting the health of humans and ecosystems at risk. The burden

of disease and health implications associated with untreated wastewater have also been discussed in this report,
including implications for cholera control, antimicrobial resistance, food safety and security, vector-borne disease and
recreational water quality. Much of the fraction of household wastewater that was not safely treated was attributable
to households lacking adequate blackwater and greywater collection systems, such as sewer connections or septic
tanks (45 per cent). A moderate proportion was attributable to septic tanks that did not adequately contain excreta,
or from which faecal sludge was not properly emptied and disposed (24 per cent) and sewer flows that received only
primary treatment or did not comply with discharge standards (19 per cent).

The quality and robustness of the WHO database on household wastewater has improved significantly since the
first indicator report was published in 2018. While data coverage for the household component of the indicator is
high and global and regional aggregate estimates have been established for 2020 and 2022, the WHO methodology
of computing country estimates based on a snapshot of the most recent country data on household wastewater
occasionally results in significant variability in the estimates between reporting years — most often due to new,
revised, or reinterpreted data. To address this issue and to report on progress towards Target 6.3 for the first time,
WHO intends to refine its methodology for monitoring household wastewater to allow for the computation of time
series estimates using all relevant and recent historical country data.
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Key messages

Total and industrial wastewater flows

Statistics on total and industrial wastewater are produced from data reported by countries in standard
questionnaires regularly circulated by UNSD, Eurostat and OECD, or directly by UN-Habitat. While this
report presents global summary statistics (total volumes and proportions safely treated), these should not
be interpreted as being representative of the complete global flows of total wastewater generation and
treatment, since data were available from fewer than half of countries, representing less than half of the
global population.

We are still unable to make a global estimate of total and industrial wastewater flows due to the
under-reporting. There has however been improvement in the level of reporting since the last indicator
report in 2021.

. 107 countries reported some wastewater statistics for 2022, representing 73 per cent of the world’s
population.

+  Across the 85 countries reporting some wastewater generated statistics for 2022, 60 countries
reported some flows for the domestic sector; whereas 49 countries reported some data for the
industrial sector.

The proportion of total wastewater treated (76 per cent) could be calculated for 73 countries,
representing 42 per cent of the global population.

+  The proportion of total wastewater “safely” (i.e. at least secondary treatment) treated (60 per cent)
could be calculated for 42 countries (representing 12 per cent of the population).

. Globally, more wastewater was treated (220 billion m®) than generated (187 billion m®) reported
for 2022, highlighting the need to better monitor wastewater generated flows, reviewing individual
countries calculation methods, the impacts of combined sewer flows and generation by non-domestic
sectors.

+  Across the 95 countries reporting some treated wastewater statistics for 2022, 91 countries reported
some data from urban treatment plants (whereas only 27 countries reported some data on treated
industrial wastewater). This shows that urban wastewater treatment plants and water operators are
the key to collecting national wastewater statistics.

Some countries report more wastewater treated than generated, because urban plants also treat

a proportion of surface water flows (often as a result of combined sewerage), as well as illegal
wastewater discharged in public sewers and some proportion of industrial wastewater, which may be
treated at source.

There is a relative lack of monitoring and/or reporting of the wastewater flows generated by some
economic activities, notably in the industrial sector, which can frequently use self-supplied water
resources (e.g. from rivers and groundwater) that are generally not included in the public drinking
water statistics available and/or are regulated by different actors and institutions with limited
coordination.

Conversely, frequent underestimation of the industrial wastewater flows generated also strongly
limits interpretation of the total flows and therefore interpretation of Indicator 6.3.1.

+  The report finally justifies why safe wastewater reuse should be promoted and monitored in the
context of climate change adaptation, while presenting the existing statistics that could be monitored
through SDG Indicator 6.3.1. following revision of the related metadata.
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Domestic wastewater flows

Statistics on domestic wastewater are produced from data reported by countries in the same standard
questionnaires (UNSD, Eurostat and OECD), as well as from other official national sources (reports

and databases from statistical offices, line ministries, regulators, etc.). In some cases, missing data
are replaced by standard assumptions (e.g. per capita domestic water consumption). Data coverage
is accordingly relatively higher for domestic than for industrial or total wastewater flows (well above
50 per cent for many variables) and allows extrapolations to be made from countries with data, to
produce global and regional aggregate estimates. All global and regional estimates for domestic
wastewater presented in this report are therefore considered representative of entire global or regional
wastewater flows.

. In 2022, 268 billion m® of household wastewater were generated globally in 2022, of which 155 billion
m? (58 per cent) were safely treated.

+  This proportion safely treated represents a marginal increase compared to the estimates for 2020
that were published in the 2021 progress report; however, more data points are needed before
conclusions can be drawn on global progress and trends.

46 per cent of global household wastewater flows were safely treated through sewers and urban
treatment plants, while 12 per cent were safely treated through septic tanks and onsite treatment
and disposal.

. Considering household wastewater that was not safely treated, most was attributable to: households
without an adequate wastewater collection system (45 per cent), such as a sewer or septic tank
connection; inadequately functioning or emptied septic tanks (24 per cent); and sewer flows that
received only primary treatment or did not comply with discharge standards (19 per cent).

. Estimates of the proportion of wastewater safely treated were computed for all eight SDG regions
and for 140 countries, areas and territories (including 129 United Nations Member States) repre-
sentative of 89 per cent of the global population and 92 per cent of the global volume of household
wastewater generated.

. Regional disparities in the proportion of household wastewater safely treated were found to be broad.
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1. Wastewater

monitoring and its
iImportance to the SDGs
and beyond

Wastewater and the global development agenda. In the seventy-first session
of the United Nations General Assembly in 2017, the 193 Member States
approved the global indicator monitoring framework developed by

the Inter-Agency and Expert Group on Sustainable Development Goal
Indicators (IAEG-SDG) and, for the first time, put wastewater on the global
development agenda for low-, middle- and high-income countries alike.
Sustainable Development Goal (SDG) 6 is dedicated to ensuring the
availability and sustainability of water and sanitation for all by 2030. SDG
Target 6.3 seeks to “by 2030, improve water quality by reducing pollution,
eliminating dumping and minimizing release of hazardous chemicals
and materials, halving the proportion of untreated wastewater and
substantially increasing recycling and safe reuse globally” and includes
two complementary indicators to monitor progress:
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. Indicator 6.3.1: the proportion of domestic and
industrial wastewater flows safely treated; and

. Indicator 6.3.2: the proportion of bodies of water
with good ambient water quality.

SDG Indicator 6.3.1 tracks the proportion of wastewater
flows generated by different point sources (households,
services, industrial economic activities and agriculture)
that are safely treated, either at urban or other waste-
water treatment plants (WWTPs) or independent
treatment systems, before being discharged into the
environment.

Why monitor wastewater? The purpose of monitoring
progress against SDG Indicator 6.3.1 is to ensure
accountability among all United Nations Member States
towards reducing water pollution, minimizing the release
of hazardous chemicals and increasing safe wastewater
treatment and reuse to improve sustainable water

management, while providing necessary and timely infor-
mation to decision-makers and stakeholders to make
informed decisions. This relatively simple monitoring
framework therefore provides a unique opportunity to
explain why countries are advised to compile waste-
water statistics and show them the benefits it will have
on their citizens and the environment.

The UN 2023 Water Conference held in New York in
2023 saw the adoption of the Water Action Agenda,
representing voluntary commitments of nations

and stakeholders to accomplish the SDGs and their
targets connected to water. The United Nations

Human Settlements Programme (UN-Habitat) and the
Government of Ghana also presented a commitment’ on
behalf of 10 countries determined to strengthen waste-
water monitoring in the context of SDG 6 (Box 1).

1  https://sdgs.un.org/partnerships/wastewater-2030-striving-circular-economy-climate-resilient-world
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Box 1. Wastewater 2030:
striving for a circular economy
in a climate-resilient world.

The UN 2023 Water Conference held in New York in
March 2023 saw the adoption of the Water Action
Agenda, representing voluntary commitments

of nations and stakeholders to accomplish the
SDGs and their targets connected to water. The
United Nations Human Settlements Programme
(UN-Habitat) and the Government of Ghana
presented a commitment on behalf of 10 countries
determined to strengthen wastewater monitoring in
the context of SDG 6.

Wastewater warrants much more attention for
health, environment, or justice reasons. If we are
consistent in adopting a much-needed global
transformation into a resilient circular economy;,

wastewater management must feature more strongly

in development policy. The situationiis critical in a
range of Member States and is further exacerbated
by the climate crisis. Wastewater is wasted, since
it cannot be adequately treated for safe reuse. This
commitment takes a fresh look at SDG Indicator
6.3.1., promoting a new initiative to better integrate
wastewater statistics and policies into support

for Agenda 2030. The initiative will review the
following subtopics:

Tackling wastewater pollution from all sources

In order to better understand and quantify the
problem of wastewater pollution and to make
decisions about its management, the monitoring
capacity of responsible authorities will be
strengthened. We must not only include wastewater
from all sources but also understand the critical
links to solid waste management, plastic pollution
and drainage and their combined impact on the
natural environment.

Promoting climate-resilient wastewater
infrastructure

Extreme climate events have revealed that

our wastewater management infrastructure

is hopelessly inadequate. Climate change has
catalysed new thinking for the water, sanitation
and hygiene (WASH) sectors. We will revisit
wastewater management, overview existing
systems and retrofit and modify them. Nature-
based solutions can support win-win situations
where treatment costs (including energy) are
reduced, while at the same time improving
system capacity to manage storm water.
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- continuation of Box 1

Adopting a new inclusive policy for wastewater

For too long the wastewater sector has remained
divided, with both wastewater and excreta from
onsite systems being considered differently
from offsite, networked solutions. Aside from
technical options, wastewater as a sector suffers
from divided institutional responsibility. Better
local-level management will lead to improved
national-level impacts. Reuse of wastewater and
excreta as an easily-exploited and cost-effective
resource should be considered the norm.

Promoting good practices and stimu-
lating investment

In addition to technological advances, new
governance methods are demonstrating greater
alignment and improved productivity and
efficiency. The conservatism of the sector needs
to be overcome and strategic investments made.
Wastewater-based epidemiology is also now
leading the way in helping us to predict and better
manage future health pandemics. Platforms for
sharing this information and ensuring that the
latest approaches are included in teaching and
research curricula are lacking.

Towards a more-aligned international effort
on wastewater

Building on the work on wastewater and with
the continued support of the co-custodians

of SDG 6.3 and related SDGs, the consortium
agrees to meet regularly and consolidate our
findings, leading to a more detailed commitment
on wastewater globally. We agree to share our
findings at appropriate fora and to seek further
financial resources to achieve our aims.

Wastewater and SDG 6. Improving wastewater
management and monitoring is in fact an essential
component of the overall SDG 6, since it can have

direct positive impacts on all SDG 6 targets (Figure

1). Improving wastewater treatment has indeed direct
impacts on the quality of drinking water sources (Target
6.1), while being closely connected to Target 6.2 on the
use of safely managed sanitation services. Indicator
6.3.1 has also strong connections with Target 6.4 on
water-use efficiency through the monitoring of the flows
of wastewater generated by sectors, while the character-
ization of wastewater flows is also key to implementing
integrated water resources management (IWRM) (Target
6.5). Indicator 6.3.1 is also strongly related to Target 6.6
on water-related ecosystems, since the latter are directly
impacted by wastewater discharged into water-re-
ceiving systems. Finally, wastewater management,
facilities and services are interconnected with Target
6.b, for the participation of local communities in water
and sanitation planning and management, including
through international cooperation and capacity building
(Target 6.a).

Wastewater and the SDGs at-large. Target 6.3 and the
improvement of wastewater management and treatment
is also key to reach the SDGs, since it has synergies
with all the 17 other SDGs through the three dimen-
sions of sustainable development (social, economic
and environmental) (Figure 2). Some examples that

are demonstrated in this report include: SDG 3 on
health and wellbeing (further discussed in Section

5.2); SDG 11 (sustainable cities and communities)
since most available wastewater statistics come from
urban WWTPs which therefore play a major role in
water diagnostics approaches as needed for urban
water resources management and Citywide Inclusive
Sanitation (CWIS) strategies; SDG 13 on climate action,
specifically the strong links between wastewater
management and climate change, since wastewater
treatment represents a high energy demand, but also
acts as an important source of greenhouse gases,
whereas wastewater reuse is a crucial climate change
adaptation measure for reducing water stress; and SDG
14 (life below water) as coastal marine water pollution is
primarily caused by land-based activities, including the
discharge of inadequately treated urban and industrial
effluents (Tuholske et al., 2021).
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Wastewater treatment is highly interlinked with the SDG 6 targets

6.b Support local engagement in water and
sanitation management

Fostering active participation of local communities
in water and sanitation management and exchange

of knowledge on sustainable practices can T AND TH,
encourage responsible water use and wastewater e "N\EN E OT
disposal. <
&
\‘\V’

&
6.a Ensure availability and V(?
sustainable management of N
water and sanitation for all
Providing capacity-building and
fostering international
cooperation can enable
developing countries to enhance SDG 6.3.1
their wastewater management Proportion
and infrastructure. ) of domestic
and industrial
wastewater flows
safely treated

6.6 Protect and restore
water-related ecosystems
Water-related ecosystems are directly
impacted by the quantity and quality
of discharged wastewater effluents.
Improving wastewater treatment can
restore and protect water-related

ecosystems.
«—@ SDG6.3.1 influence other SDG6 targets GRID-Arendal
=>» @ Other SDG6 targets influence SDG 6.3.1 (2023)

—® SDG6.3 and other SDG6 targets influence each other

Figure 1. SDG Indicator 6.3.1 interlinkages with the other SDG 6 indicators.

(UN-Habitat 2023)
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6.1 Safe and affordable drinking water
Ensuring that wastewater is safely treated can
improve the quality of drinking-water by reducing
contamination, while increasing access to
drinking-water must be matched by increased

wastewater treatment.

6.2 End open defecation

and provide access to
sanitation and hygiene for all
Increased access to sanitation
may yield additional wastewater
volumes that must be collected
and treated if good ambient water
quality and healthy ecosystems
are to be sustained.

6.4 Increase water-use
efficiency and ensure
sustainable freshwater supplies
Wastewater treatment and reuse can
increase the sustainability of
freshwater supplies and improve
water-use efficiency.

6.5 Implement integrated water
resources management

Characterization and quantification of wastewater
flows at basin level is key in the implementation of
Integrated Water Resources Management (IWRM).




Wastewater treatment is highly interlinked with the SDG 6 targets

1 No poverty
Improving wastewater management and safe reuse can build resilience for poor
and marginalized groups by reducing exposure to polluted waters.

2 Zero hunger
Improving wastewater management and safe reuse can support food security
and crop yields in water scarce regions.

Wastewater collection and treatment can reduce the release N\
of hazardous waste and chemicals and associated illnesses \V
and deaths.

3 Good health and well-being Q‘}G

4 Quality education

Reducing exposure to polluted water can increase
educational attendance while acquired knowledge
on the benefits of wastewater management can
promote sustainable development.

5 Gender equality

Improving wastewater treatment and reuse SDG6 3
can create employment opportunities and .
foster equal participation and leadership roles improve
for women in the wastewater sector. < water quality

and wastewater

7 Affordable and clean energy treatment,
Wastewater and sludge can be a source of safe reuse
renewable energy.

8 Decent work and economic growth
Wastewater treatment and reuse can enhance
resource efficiency and promote technological
innovation, thus help decouple economic growth
from environmental degradation.

9 Industry, innovation and infrastructure
Building resilient infrastructures that enable wastewater

treatment and reuse and technological upgrade and innovation

can promote sustainable industrialisation.

— Direct influence <—@ SDG6.3 influence other SDGs
-~ Indirect influence —> @ Other SDGs influence SDG 6.3 GRID-Arendal
—@ SDG6.3 and other SDGs influence each other (2023)

adapted from: ESCAP, UN (2016). Analytical Framework for Integration of Water and Sanitation
SDGs and Targets Using Systems Thinking Approach. Working paper.

Figure 2. SDG Target 6.3.1 interlinkages with the other SDGs.

(UN-Habitat 2023)

10 Reduced inequalities

Support and promotion of financial flows to developing countries can
provide necessary funding for initiatives related to wastewater management

and reuse initiatives.

11 Sustainable cities and communities

Wastewater treatment and reuse can ensure access to adequate basic
services, upgrade slums and reduce the environmental impact of
cities, while enhanced capacity for urban planning can improve

wastewater management.

12 Responsible consumption
and production

Enhancing wastewater collection, treatment and
reuse can improve the sustainable management and

efficient use of water resources.

13 Climate action
Energy efficient wastewater treatment and
wastewater reuse can reduce greenhouse
gas emissions and provide adaptation and
mitigation actions against climate change.

14 Life below water

Improved wastewater treatment that
mitigate the release of land-based nutrients
can reduce eutrophication and strengthen
the resilience of coastal and marine
ecosystems.

15 Life on land

Wastewater management and reuse can
protect natural habitats and halt the loss of
biodiversity. Conversely, preservation of
freshwater ecosystems can improve water
quality and the sustainability of water
resources.

16 Peace, justice and strong institutions
Enhancing wastewater management can foster
transparent governance and inclusive decision-making that

promotes sustainable resource management. Meanwhile,
strengthening institutions at all levels can enable improved

management of wastewater.

17 Partnerships for the goals

Wastewater management and reuse can contribute to domestic resource mobilization
' and facilitate transfers of environmentally sound technologies. Promotion of
investments in least developed countries can provide funding for wastewater collection

and treatment.
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2. METHODS AND PROCESS

2. Methods and process

Custodians and accountabilities for global wastewater monitoring. UN-Habitat,
WHO and the United Nations Statistics Division (UNSD) are the three
United Nations custodian agencies for SDG Indicator 6.3.1. This indicator
has been disaggregated into three components, namely the safely treated
proportions of total, industrial and domestic wastewater flows. Distinct
methodologies are employed for the total and industrial components of
Indicator 6.3.1, which are monitored by UN-Habitat, and for the domestic
component which is monitored by WHO. Figure 3 presents a schematic
diagram of data sources (orange), data inputs (light blue), core data
variables (dark blue) and Indicator 6.3.1 components (pink) — highlighting
the commonalities and differences between the UN-Habitat and WHO
components of the indicator respectively.



UN-Habitat and WHO employ distinct methodologies but rely on some common data sources, for the
monitoring of total, industrial and domestic wastewater, respectively

World Health m
Organization
Treated
Domestic (household) HH
Delivered

wastewater
HH

Generated Septic tank
/Collected

Sewer safely treated

Septic tank safely
treate

Total wastewater

Sewer delivered

Industrial wastewater Septic tank delivered

Sewer

Not collected

Agricultural (point source)

UNSD Environmental
Questionnaire

Officially
published
data

Selective

Industrial ]
assumptions

(websites, to fill data
reports, etc) gaps

Domestic

OECD/Eurostat Inland
Waters Questionnaire

Urban (safely) treated

Industrial (safely) treated UN -Habitat Wastewater

Questionnaire

Independent treated

WW Treated WW Generated

( J @
Data inputs Data variables Data sources Global monitoring components

Figure 3. SDG Indicator 6.3.1 data sources (orange), data inputs (light blue), data variables (dark
blue) and global monitoring components (pink).

Harmonized data collection for wastewater statistics. Three data collection initiatives (Figure 3) serve as a repository
and data source for most wastewater-related statistics relevant to Indicator 6.3.1 monitoring and covering all
countries, namely:

. UNSD and United Nations Environment Programme (UNEP) Environment Statistics? and corresponding question-
naire.® UNSD serves as a co-custodian for Indicator 6.3.1 monitoring due to its mandate for wastewater data
collection via this questionnaire;

. Organisation for Economic Co-Operation and Development (OECD) Environment Statistics;?

. Eurostat Environmental Statistics.5

https://unstats.un.org/unsd/envstats/

https://unstats.un.org/unsd/envstats/questionnaire

https://www.oecd-ilibrary.org/environment/data/oecd-environment-statistics_env-data-en

a A W N

https://ec.europa.eu/eurostat/web/environment/information-data/water
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While OECD and Eurostat operate separate databases,
they collect data via a unified questionnaire (OECD/
Eurostat Joint Questionnaire on Inland Waters®).
National Statistical Offices (NSOs) are typically
responsible for completing their relevant environmental
questionnaire as fully as possible” (Figure 3). UNSD
sends out its questionnaire to NSOs for a new round of
data collection every two years while OECD and Eurostat
do so annually.

Collaboration for harmonization. Over the past decade,
efforts have been made by UNSD, OECD, Eurostat and
more recently UN-Habitat and WHO, to harmonize terms,
definitions and the methods used by their respective
data instruments and monitoring efforts to collect

and use countries’ official national wastewater data.
UN-Habitat and WHO have worked in close collaboration
with these agencies to ensure that the most recent data
are used for global reporting. Annex 1 presents a list of
the key wastewater terms used in this report and their
respective definitions — most of which are accounted for
in the indicator metadata and many of which are closely
aligned to those published by UNSD, OECD and Eurostat.

Key differences in total/industrial versus domestic
wastewater monitoring. UN-Habitat and WHO compute
and publish the volumes of wastewater generated

and the volumes and proportions safely treated,

for their respective components of the indicator.
UN-Habitat utilizes officially reported data (Figure 3)
without manipulation to publish statistics on total and
industrial flows generated, treated and safely treated
(whether subcomponents associated with total or
industrial flows generated or treated are complete

or incomplete). These statistics are therefore indic-
ative of reported flows only and are not necessarily
representative of global or country-wide wastewater
conditions, due to reporting gaps for some countries.
WHO uses a combination of official country data and
standard assumptions (Figure 3) to comprehensively
characterize domestic wastewater flows at country
level. However, the influence of these assumptions is
limited and estimates cannot be computed if minimum

data reporting requirements have not been met. As
each aspect of household wastewater is characterized
without any data gaps, nationally representative
statistics on volumes and proportions safely treated
are produced — while maximizing the number of
countries for which estimates can be published. While
data coverage and completeness are maximized by
this approach, the accuracy of the estimates may be
impacted if any assumptions used in the computation
differ from the true conditions in a given country.

Data sources for global wastewater reporting. The compo-
nents of both UN-Habitat and WHO draw on wastewater
data from the UNSD Environment Statistics database
and the OECD/Eurostat Joint Questionnaire on Inland
Waters. In addition, in 2023 UN-Habitat launched a
similar wastewater-specific questionnaire to monitor
the SDG 6.3.1, which can be used by NSOs, ministries,
regulators and/or operators to report data and ensure
that the most up-to-date statistics are used for global
reporting (Figure 3). UN-Habitat exclusively utilizes
data reported to these aforementioned sources; WHO
also collects data from other official sources — such

as directly from NSO websites or environmental and
wastewater sector thematic reports (Figure 3).

Safely treated wastewater flows. Safely treated waste-
water is defined as that which has been discharged in
accordance with relevant standards or has been treated
by processes classified as being secondary or higher
(Annex 1). The aforementioned data sources maintained
by UNSD, OECD, Eurostat and UN-Habitat do not include
data on compliance with discharge standards. As such,
UN-Habitat relies on secondary or higher treatment data
to determine the flows safely treated. Additionally, due
to limited data availability on flows treated by secondary
or higher processes, UN-Habitat also presents statistics
for “any treatment”. WHO compiles compliance data from
other sources and gives preference to such data (over
that reported by treatment technology) when available.
However, data on flows associated with secondary or
higher processes are also commonly used as a proxy for
safe treatment.

6 Data Collection Manual for the OECD/Eurostat Joint Questionnaire on Inland Waters and Eurostat Regional Water
Questionnaire. https://ec.europa.eu/eurostat/documents/1798247/6664269/Data+Collection+Manual+for+the+OECD_

Eurostat+Joint+Questionnaire+on+Inland+Waters+%28version+3.0%2C+2014%29.pdf/f5f60d49-e88c-4e3c-bc23-c1ec26a01b2a

7 Joint Questionnaire on Inland Waters for European and OECD member countries and the UNSD/UNEP Environment Statistics questionnaire for all other

countries.
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Global reporting on domestic wastewater. UN-Habitat
statistics relating to total wastewater include a
subcomponent on domestic wastewater (Figure 3).
While the definitions for domestic wastewater are
consistent between the two agencies (Annex 1),
UN-Habitat and WHO employ two distinct methodologies
for domestic wastewater monitoring that result

in different and incomparable results. UN-Habitat

only uses country data that are reported into the
harmonized questionnaires. In some cases, WHO
applies assumptions in combination with reported

data to compute estimates for domestic wastewater.
Furthermore, domestic wastewater includes flows
generated by households and by services. However,
WHO monitoring of domestic wastewater currently only
covers wastewater produced by households, because of
insufficient data on wastewater produced by services.
Because of these methodological differences, domestic
estimates produced by WHO are not used by UN-Habitat
in its total wastewater calculations.

Global progress updates for SDG Indicator 6.3.1.
UN-Habitat updates its dataset for total and industrial
wastewater statistics every three years (the 2021 report
showed data for 2015, while the current 2024 report
shows data for 2022). WHO updates its domestic waste-
water dataset every two years at which time country,
regional and global estimates are revised. The most
recent estimates — which are presented in this report -
were published in 2023 for the year 2022.

To avoid confusion between the two methodological
approaches, this report presents the methods and
results on total/industrial wastewater generation and
treatment compiled by UN-Habitat in separate subsec-
tions from estimates of domestic wastewater generation
and treatment produced by WHO. Sections 2.1 and 2.2
present the detailed methodologies for total/industrial
and domestic wastewater monitoring, respectively,
while further details can be found in the Indicator 6.3.1
metadata® and a methodological note on domestic
wastewater monitoring.®

8 https://unstats.un.org/sdgs/metadata/files/Metadata-06-03-01.pdf.

2.1. Total and industrial
wastewater statistics

SDG Indicator 6.3.1 monitoring on total and industrial
wastewater flows relies exclusively on the aggregation
of standardized national-level statistics (i.e. country
data adjusted). These are reported directly to UN-Habitat
by the governments of the Member States, through

a dedicated questionnaire sent to the focal points, or
extracted from three databases relating to two global
monitoring systems: the UNSD/UNEP Questionnaire

on Environment Statistics and the OECD/Eurostat

Joint Questionnaire on Inland Waters for OECD and EU
Member States (Figure 4). The UN-Habitat questionnaire
was commissioned recently, to encourage non-reporting
countries to start the process, to support reporting
countries in reporting the wastewater variables needed
to calculate the SDG 6.3.1 indicator and to improve not
only the quantity but also the quality of the wastewater
statistics reported.

UN-Habitat uses only data officially reported by
countries, as directly reported by their NSOs, line minis-
tries, water operators or regulators, in the questionnaires
— without any modification, estimation or interpolation
for missing values; except for the countries that did not
report a total volume of wastewater generated/treated
but did report one or more disaggregated variables.

In such cases, the sum is calculated using only the
reported data for the disaggregated variables in the
questionnaire following its definitions and assimilated to
the total (Figure 5 and Figure 6).

Concerning the sources of the 2022 data reported in

this 2024 report from 107 countries, 42 were extracted
from the UNSD database, 24 and 7 from the Eurostat and
OECD databases respectively and 34 were reported to
UN-Habitat directly (Figure 4).

9 https://www.unwater.org/publications/domestic-wastewater-treatment-methodology-2024
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SDG 6.3.1 monitoring builds on different databases and data sources
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Total & industrial
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Figure 4. UN-Habitat SDG Indicator 6.3.1 monitoring approach, with the wastewater databases
and the number of countries provided by the different sources of data.

As shown by the data reported in the former 2015
indicator report (UN-Habitat and WHO, 2021), which
presented the most complete data coverage over the
last decade in the UNSD database, the time series

is available for multiple years for some wastewater
variables but only for discrete years for others. For
this reason, and also to better align the methodologies
of UN-Habitat and WHO (the latter is monitoring the
household component of the indicator by drawing on
the most recent data reported over the last ten years),
the total and industrial wastewater statistics reported
here covered the last six years, from 2017 to 2022, and
not only one given year as was the case in the previous
(2021) report. By taking the most recent year across
this range for all variables, all values are reported as
2022 in the present report. The specific years corre-
sponding to the data can however be found in the SDG
Global Database.®

10 https://unstats.un.org/sdgs/dataportal.

2. METHODS AND PROCESS

2.1.1. Total and industrial wastewater flows
generated and safely treated

This report takes total wastewater generated to include
wastewater from industries, households, services and
agriculture, i.e. point sources that can be geographically
located and represented as a point on a map. Although
non-point sources such as runoff from urban and agricul-
tural land can contribute significantly to wastewater
flows, these flows cannot be monitored at source and
are not considered in this methodology.

As shown on the flow diagram below (Figure 5), waste-
water streams generally combine different sources, but
also runoff and storm water that cannot be separately
tracked and monitored. As a consequence, although the
flow of total wastewater generated is disaggregated by
source (industrial, domestic and agriculture) based on

11
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water supply and uses, the statistics on treated waste-
water flows are disaggregated by type (urban, industrial
and independent) and by level of treatment (Figure 6).

Wastewater delivered to urban WWTPs here refers to
used water from any combination of domestic, industrial
and commercial activities, surface runoff or storm

water and any sewer inflow or infiltration conveyed in a
sanitary sewer or transported in a combined sewer to

an urban WWTP; including septage and faecal sludge
from septic tanks when transported and treated at a
WWTP (Figure 5).

Within Indicator 6.3.1 monitoring, wastewater generation
is disaggregated into the following categories based

on the International Standard Industrial Classification

of All Economic Activities (ISIC) and its equivalent for
OECD and EU Member States (Statistical Classification
of Economic Activities in the European Community,
NACE) to attribute wastewater generation to economic
activities (Figure 6):

6.3.1 monitoring includes total and industrial wastewater flows from generation to discharge

Wastewater generated —)

Non point sources:

Collecting systems

o—) Treatments —) Discharges

Rainwater runoff @)

Agriculture

Point sources:

Agriculture
Industry total
Water collection
Energy production @
Manufacturing
Mining and quarrying Independent
Construction
Domestic sector

Services

Private Households

Urban collection system
(public sewerage)

wastewater collecting
systems (storage tanks)

Direct discharge to the environment
without collection and/or treatment

4 Untreated

Rainwater runoff input into
wastewater collecting systems

Urban wastewater

treatment plants Total

wastewater
treated:

Industrial and
domestic sources
(plus runoff)
treated in urban,
other, and
independent
treatment facilities

Other treatment
plants (including
industrial)

Independent
treatment
(e.g. septic tanks)

Untreated

Figure 5. Total and industrial flow diagram showing from left to right: the different point sources,
the collecting systems and the treatments.
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Wastewater flows generated and treated are disaggregated by different variables

Wastewater generated by:

Agriculture, forestry and fishing
(ISIC/NACE 01-03)

Industry total

Water collection (ISIC/NACE 36 - 39)

Energy production and distribution

(ISIC/NACE 35) —

Manufacturing industries
(ISIC/NACE 10-33)

Mining and quarrying
(ISIC/NACE 05-09)

Construction ( ISIC/NACE 41-43) @

Domestic sector

Services (ISIC/NACE 45 - 99) o

Households

Wastewater treated in:

Tertiary treatment

Other treatment
plants (including
industrial)

Secondary treatment

Tertiary treatment

Secondary treatment

Urban wastewater
treatment plants

Independent

Primary treatment

treatment facilities
(including septic tanks)

Figure 6. Disaggregated variables used for the generation (left) and treatment (right) of
wastewater used to report on SDG Indicator 6.3.1.

«  Agriculture (ISIC/NACE codes 01-03);

. Industry: mining and quarrying (ISIC/NACE codes
05-09); manufacturing (ISIC/NACE codes 10-33);
electricity production and distribution (ISIC/NACE
code 35); water collection and distribution (ISIC/
NACE codes 36—39); construction (ISIC/NACE
codes 41-43);

*  Services or other economic activities that are not
classified as economic activities by ISIC/NACE
(ISIC/NACE codes 45-96) and wastewater produced
by private households.

11 https.//unstats.un.org/sdgs/metadata/files/Metadata-06-03-01.pdf.

2. METHODS AND PROCESS

While wastewater from agricultural activities that is
discharged from point sources is included in 6.3.1
reporting, the predominant non-point sources are not
(e.g. runoff and irrigation from agricultural fields).
Similarly, cooling water from the production and distri-
bution of electricity is excluded.

The variables and their ISIC/NACE codes are reported in
Figure 6, whereas their full definitions are available from
the United Nations Department of Economic and Social
Affairs (UNDESA, 2008) and Eurostat (Eurostat, 2008), as
well as in the previous indicator report (UN-Habitat and
WHO, 2021) and metadata description."
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In the total wastewater assessment as developed by
UN-Habitat, “domestic wastewater” is the combination
of wastewater produced by services and households
(Figure 3). Wastewater from services and households
were indeed paired due to the relative similarity of

the composition of their wastewater (OECD and
Eurostat, 2018).

The statistics to report on the flows of wastewater
treated are disaggregated by type (industrial, urban
and independent) and by level of treatment technology
(primary, secondary, tertiary) at the treatment

plants (Figure 6).

Safely treated wastewater as reported for the monitoring
of total wastewater and industrial wastewater is defined
as receiving at least secondary treatment. Indeed, in the
absence of effluent compliance data in the databases
used to extract the statistics for the indicator, the level of
treatment technology (secondary or higher processes) is
used as a proxy for the global reporting of safely treated
wastewater flows.

2.2. Domestic (household)
wastewater estimates

Domestic and household wastewater. A small proportion
of countries are currently reporting wastewater data
associated with the services sector (Box 2). At present,
WHO monitoring of domestic wastewater for SDG
purposes is restricted to flows from households only and
flows generated by services are not accounted for in the
estimates. This is reflected in the terminology used in
the remainder of this report (whereby flows are referred
to as household rather than domestic flows).

Box 2. Monitoring
of wastewater
generated by services.

WHO has estimated the total volume of
household wastewater generated for 235
countries, areas and territories — either based
on a data point reported from official national
sources or a WHO-administered calculation
based on population, water use, and water use
to wastewater conversion factor. Characterizing
flows of wastewater generated by the service
sector is comparatively difficult — as the

service sector is not proportional to a country's
population and different types of services may
be associated with different water needs (and
correspondingly different levels of wastewater
generation). Therefore, methods to estimate the
volume of wastewater generated by the service
sector require a characterization of country-spe-
cific service sectors in terms of their size

and water use.

Globally, such data has only been reported by 37
countries, most of which have been high-income
countries. Figure 7 presents the proportion of
domestic wastewater generated by households
versus the services sector for a subset of 22
countries which reported data on both. The
proportion of domestic wastewater comprising
flows by the services sector ranges from 3 per
cent to 52 per cent, with an overall average of 21
per cent. Figure 7 also suggests that some data
quality issues may be present, as demonstrated
by Czechia, Romania and Austria generating very
large volumes of wastewater from their service
sectors compared to other nations with similar
populations and economy size and composition.
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- continuation of Box 2

The proportion of domestic wastewater reportedly generated by services varies widely among countries

Czechia
Cuba
Romania
Austria
Serbia
Croatia
Malta
Costa Rica
Belgium
Lithuania
Bosnia and Herzegovina
Hungary
Albania
Denmark
Bulgaria
Poland
Netherlands
Slovenia
Colombia
Latvia
France
Slovak Republic

o
X

10% 20% 30% 40%

Proportion of domestic wastewater

Services

50% 60% 70% 80% 90%

o
=}
53

([ )
Households

Figure 7. Contributions of household and services wastewater to domestic

wastewater generation.

Total annual volume and proportion of household
wastewater safely treated. The domestic component

of Indicator 6.3.1 is represented as the proportion

of household wastewater that is safely treated. This
proportion is estimated at the national level (referred to
as a “country estimate”) using data that are compiled by
WHO from a variety of sources (as described in Section
2 and Figure 3). Volumes of household wastewater
generated and safely treated are also computed at the
national level and aggregated to regional and global
levels to compute regional and global estimates. The
estimates produced by WHO for a given year represent a
snapshot of the latest’? and most reliable data available
at the time of compilation and reporting. Changes

in estimates over time may therefore be attributable

to actual changes in the treatment of household
wastewater flows, or the result of new, reinterpreted or
revised data.

12 Over a 10-year time frame up to the reporting year.

2. METHODS AND PROCESS

Safely treated wastewater. Both the target and indicator
make reference to “safely treated” wastewater. Safely
treated household flows are defined as those conveyed
into wastewater collection systems, delivered to
treatment facilities and subsequently treated to safe
levels before discharge or reuse. Treatment to safe

levels is defined in terms of compliance with relevant
national discharge standards. In countries where data
on the proportion of wastewater flows discharged in
compliance with relevant standards are not available, the
proportion treated by secondary or higher technologies
is accepted as a proxy for safe treatment. However, even
wastewater flows treated in compliance or by secondary
or higher processes are not likely to be entirely “safe”

— rather, such treatment is considered to reflect an
acceptable level of risk to humans and the environment.
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Household wastewater conceptual framework. To
characterize household wastewater flows at country
level, WHO compiles nationally representative data
for twenty-two input variables (Table 2) over the

five stages of a conceptual framework presented in
Figure 8: 1) Generation; 2) Collection; 3) Delivery to
treatment; 4) Treatment; 5) Discharge. These five stages
are discussed in greater detail in Annex 2. Household
wastewater comprises both blackwater and greywater,
though countries rarely produce data about greywater
management, which is separate from blackwater
management (see Box 3 for a rare example). For some
variables in the conceptual framework, nationally

representative data are rarely reported by countries.

In some cases, WHO substitutes missing data with
standard assumptions (Figure 3), which have been
developed based on research, country specific studies,
or expert opinion and allow subsequent calculations to
be executed. However, the influence of some of these
assumptions is minimized by several data rules that
must be followed for a country estimate to be published.
These methodological details are beyond the scope of
this report and additional information can be found in a
methodological note published by WHO.™® The limitations
associated with these assumptions are discussed in
Section 4.2.

Table 2. List of variables covering the household wastewater conceptual framework for which
WHO aims to compile reported data from countries.

CATEGORY

VARIABLE

Country/territory population

Household
wastewater generation

Percentage of population with drinking water supply on/off-premises

Average amount of water used by household with water supply on/off-premises

Proportion of household water used converted into wastewater generated

Total volume of household wastewater generated

Proportion of the population living in households connected to sewers

Proportion of the population living in households connected to septic tanks

Household sanitation facilities

Proportion of the population living in households using other improved sanitation facilities
Proportion of the population living in households using unimproved sanitation facilities
Proportion of the population living in households whose members practise open defecation
Proportion of sewer wastewater delivered to treatment plants

Sewer wastewater flows Proportion of received sewer wastewater safely treated (by compliance) at treatment plants
Proportion of received sewer wastewater safely treated (by technology) at treatment plants
Proportion of septic tanks with wastewater collected and contained

Proportion of septic tanks with faecal sludge emptied and buried onsite

Proportion of septic tanks with faecal sludge emptied and discharged locally (not delivered
to treatment)

Septic tank wastewater flows Proportion of septic tanks with faecal sludge emptied and removed offsite

Proportion of septic tanks with faecal sludge not yet emptied

Proportion of septic tanks with faecal sludge removed and delivered to offsite
treatment plants

Proportion of septic tanks with faecal sludge delivered to and safely treated at offsite
treatment plants

13 https://www.unwater.org/publications/domestic-wastewater-treatment-methodology-2024
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Monitoring of household wastewater covers sewer, septic tank and other flows across the stages of
collection, delivery to treatment, treatment and discharge into the environment

Generation Collection Delivery Treatment Discharge
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Figure 8. Conceptual framework for household wastewater monitoring.

Box 3. Management of household greywater. Case study of the
Swachh Bharat Mission in India.

The Swachh Bharat Mission (SBM) was launched in 2014 and is an initiative of the Government of India that
aims to promote hygiene, sanitation, and waste management practices — as well as to make India open
defecation free. In 2019, the Government of India reported that nation-wide open defecation free (ODF) status
had been achieved — supported by the construction of over 100 million toilets in rural India. Phase Il of the SBM
was launched later that year, with a focus on sustaining sanitary behavioural changes and addressing local
solid and liquid waste (greywater) management, as part of an ODF+ classification (Figure 9).

Greywater refers to household wastewater that does not come from toilets and is typically derived from
sinks, drains, and laundry machines. The quantity of household greywater generated per capita varies widely
depending on water availability, affordability, and the presence of water consuming household facilities and
appliances (such as showers, bathtubs, dishwashers, and washing machines).

Greywater management is a core component of Phase Il of the SBM because typical practices commonly result
in standing water in the community that serve as breeding ground for potentially disease-transmitting flies and
mosquitoes. A secondary reason for its inclusion in Phase Il is to support groundwater and aquifer recharge —
resources that are experiencing stress in some parts of the country.

Greywater management activities under SBM Phase |l are largely led and implemented by local governments.
Technical guidelines have been developed and disseminated to support local governments and communities
with understanding their local greywater context and designing appropriate solutions. These guidelines include
a set of design factors to aid decision-making and planning, namely the size and density of the community, its
hydrogeological conditions, proximity land use and available space.

2. METHODS AND PROCESS
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- continuation of Box 3

The Government of India promotes various types of Implementation of the SBM Phase Il is monitored
greywater management facilities, such as the community through a Management Information System
leach pit shown here (MIS) covering almost 178 million households

across over 585,000 villages. The greywater
management infrastructure that has been
established under the programme is summarized
in Table 3. Drainage facilities include covered
channels and sewers. Soak, leach and magic
pits represent several types of facilities that
discharge partially treated greywater into the
ground. Kitchen gardens offer a convenient

and practical use for greywater that would be
otherwise discarded. Greywater management
systems include more sophisticated, but also
low energy and low maintenance technologies
that can accept wastewaters with higher organic
content, higher flows, or require treatment to

a higher level of efficiency. Further technical
details on the technologies and approaches
behind SBM Phase Il can be found in a
greywater management Manual and Toolkit
published by SBM.

Figure 9. Example of greywater management Table 3. Monitoring of greywater management
(Government of India, 2021). infrastructure established under SBM Phase Il
(and associated funding sources).

Greywater conveyance systems (above or below
ground sewers) and subsequent treatment
technologies are prescribed to match these local 5 -
conditions. Such technologies include those at TYPE OF ASSET COMQACUA":_I;Y HOUEEI;EED
household-scale (kitchen gardens, soak pits, and
leach pits) and those at community-scale (waste
stabilization ponds and constructed wetlands). Drainage facilities 994,027 N/A
Such treatment technologies are prescribed

because they are low tech (do not require

chgmlcal or energy inputs), low cost, and low Soak{ _ 1528137 6.761.580
maintenance. Therefore, the programme ensures leach/magic pits

the maximum chance that these technologies

and designs will correctly be functioning and

sustained into the future. Financial support for Kitchen gardens N/A 12,626,300
such local initiatives is made available to them

through various levels of government — and

this is combined with private investments from Greywater 147,482 N/A
households themselves. management systems
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Data compilation. Data for the variables represented in
the conceptual framework (Table 2) can be compiled
from many types of sources, such as population-based
estimates from household surveys and volumetric data
from administrative questionnaires. WHO compiles data
from different national data sources — such as NSO
websites, statistical extracts or dashboards and waste-
water sector performance reports. NSOs are encouraged
to submit relevant wastewater data to their applicable
global/regional environmental questionnaire (UNSD,
Eurostat, or OECD). However, these questionnaires do not
capture all variables in the conceptual framework.’* WHO

also coordinates and aligns data collection activities

with the Joint Monitoring Programme for Water Supply,
Sanitation and Hygiene (JMP), which produces official
statistics on behalf of WHO and UNICEF for SDG Indicator
6.2.1a on safely managed sanitation.’® Box 4 presents a
comparison between the interconnected SDG Indicator
6.2.1a and the domestic component of SDG Indicator
6.3.1. Estimates of the proportion of households with
sewer and septic tank connections published by the JMP
also serve as a data source for estimates of the volume of
household wastewater collected.

14 Missing variables include those related to compliance with discharge standards and septic tank wastewater (namely faecal sludge emptying, delivery to faecal

sludge treatment facilities, and safe treatment therein).

15 Including estimates of the proportion of households that use sanitation facilities connected to sewers and septic tanks.

2. METHODS AND PROCESS
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Box 4. Safely managed
sanitation services (SDG
Indicator 6.2.1a) and
safely treated wastewater
(SDG Indicator 6.3.1,
domestic component).

Safely managed sanitation vs safely
treated wastewater

The SDG framework includes two indicators
relating to sanitation and wastewater. SDG

Indicator 6.2.1a concerns the proportion of the

population using safely managed sanitation

services, while SDG Indicator 6.3.1 concerns the

proportion of wastewater safely treated. The

latest available statistics for SDG Indicator 6.2.1a

are available online from the JMP website'® or
the UN-Water Integrated Monitoring Initiative
website.'”” While safe treatment of domestic

wastewater is closely related to safely managed
sanitation services, and the two indicators often
draw upon the same national data sources, there

are also important differences.

+  Units of measurement. Safely managed
sanitation services is expressed as the
proportion of the population having
a certain level of service, while safely
treated wastewater reflects the propor-
tion of volumetric flows safely treated.

Acceptable sanitation facilities. Any
kind of improved sanitation facility
can potentially be safely managed,

but only wastewater associated with
households with septic tank and sewer
connections can potentially be safely
treated. This is because all households
generate wastewater, including black-
water (from defecation and urination)
and greywater (from other domestic

16 https://washdata.org
17 https://www.sdg6data.org
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uses, including washing and bathing).
Safely managed sanitation refers to the
safe management of blackwater, while
safely treated wastewater refers to both
blackwater and greywater. Sewers and
septic tanks, unlike pit latrines, have
the potential to manage greywater

as well as blackwater flows. In prin-
ciple, greywater could also be safely
treated separately from blackwater (for
example, through household or commu-
nity soakaway pits).

Acceptable treatment. Secondary or
higher treatment processes are ade-
quate for safely managed sanitation
services and are sometimes also used
in calculations concerning safely
treated wastewater. However, addition-
al data on the compliance of treated
wastewater with relevant national or
local standards (for example, discharge
standards) is used for SDG indicator
6.3.1 when it is available.

Shared sanitation facilities. Shared
facilities are excluded from safely
managed sanitation services because
of human rights concerns about ac-
cessibility, privacy and health impacts.
These factors are not considered for
wastewater flows, so shared facilities
can lead to safely treated wastewater.

Estimation method. The JMP uses
linear regression among all available
data points to produce estimates of
safely managed sanitation over a range
of years, while WHO uses the most
recent available data points for each
variable in the conceptual framework
to produce estimates of safely treated
domestic wastewater for a single year.



- continuation of Box 4

Estimates for safely managed sanitation Estimates for safely treated domestic wastewater
services and safe|y treated domestic waste- (SDG Indicator 6.3.1 ) are often lower than for safely
water are closely correlated, but because of the managed sanitation (SDG Indicator 6.2.1a) in

e el diffoetes st countries with estimates for both indicators

for individual countries can be significantly

different (Figure 10). The impact of differences 100 ’
in the types of sanitation facilities counted as
safely treated/managed is evident in many

low- and lower-middle-income countries such
as Kyrgyzstan, the Lao People’s Democratic
Republic and Malawi, where large proportions
of the population use improved pit latrines,
particularly in rural areas. When these are not
shared and have not been emptied (or have been
emptied and the contents either buried onsite or
removed offsite where they receive treatment),
corresponding populations count toward safely

managed sanitation, but associated wastewater Malawi ® Democratic Republic
flows are not classified as safely treated. The L 2 2 20 50 20 ’Ma“afw
impact of wastewater effluent standards is seen Proportion of population using safely managed sanitation services (%)

in more upper-middle-income and high-income

countries, such as Malta, Romania, and the o i:come Loxer Upper High;mme
Russian Federation. In these countries, sewer middle income  middle income

coverage is high, and much of the wastewater

receives secondary treatment (qualifying as

safely managed sanitation) but does not meet Figure 10. Comparison of SDG indicators 6.2.1a
relevant discharge standards, and so is not (safely managed sanitation services)
counted as safely treated. Finally, the impact of and 6.3.1 (safely treated domestic

shared sanitation is evident in American Samoa, wastewater) for 2022.

where almost everyone uses sewer connections Adapted from UNICEF and WHO, 2023

or septic tanks, and nearly all sewage is treated

with primary processes followed by a long ocean

outfall, which is considered as adequate for both

safely treated wastewater and safely managed

sanitation. However, nearly half of the population

uses shared sanitation facilities. These are

excluded from safely managed sanitation, but

not from safely treated wastewater.

¥
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Proportion of domestic wastewater safely treated (%)
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Data used for estimates. All data compiled by WHO

for the twenty-two input variables are applicable to

a particular calendar year and are eligible to be used

in the computation of country estimates if they are
within a ten-year time window from the reporting year.
If there are multiple data points for a given variable,
only the data point corresponding to the most recent
year is utilized for computation of the country estimate.
The estimates computed by WHO therefore represent
the most recent available data and, for this progress
update, are given a reporting date of 2022 irrespective
of which years are referenced by the individual data
points used to produce the estimates. WHO monitors
household wastewater in 235 countries, areas and
territories for which population statistics are published
by the United Nations (referred to as “countries” in

this text, for brevity), including all 193 United Nations
Member States.'® The database maintained by WHO
and associated estimates are updated every two years.
Draft estimates are shared with country-level focal
points for review, feedback and revision as part of a
consultation process prior to finalization.

For the computation of regional and global aggregate
estimates, imputed data are used to fill the data

gaps created by countries without estimates due to
insufficient data. For such countries, the proportion of
household wastewater safely treated is imputed from
the country’s corresponding subregional average

% and the total volume safely treated is computed by
multiplying the imputed proportion by the total volume
of household wastewater generated (which is estimated
for all countries). Regional estimates are only reported
if imputed data account for less than 50 per cent of
the regional safely treated wastewater flow. Reported
global and regional estimates are therefore represent-
ative of their entire domain (and not only the countries
with estimates).

Demonstrative example. An example of the development
of a country estimate — including types of data sources,
assumptions and calculations — is shown in Box 5 for
Iraq in 2022.

18 See the World Population Prospects, 2022 revision: https://population.un.org/wpp/

19 Using the M49 subregions: https://unstats.un.org/unsd/methodology/m49/
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Box 5. Demonstrative
example of the development
of a country estimate for
the proportion of household
wastewater safely treated.

The computation of a country estimate is
associated with forty variables - comprising up
to twenty-two data input variables and eighteen
calculated variables. These forty variables

have a corresponding name and ID number. For
reference in the proceeding text, ID codes are
shown in curved brackets, e.g. {1} is variable ID 1,
the country/territory population. Full details on
country data and their sources and calculations
for the country estimates can be referred to in
publicly available individual country files?. This
box presents the development of the country
estimate for Iraq in 2022, referring to relevant
variables across the conceptual framework,
described below and with flows generated,
collected, delivered to treatment and safely
treated proportionally represented in the flow
diagramin Figure 11.

Generation [A]: The volume of household waste-
water generated per year {8} was reported by
Irag’s Central Statistical Organization (CSO)ina
report on Environmental Economic Accounting
in 2021. Therefore, data for estimating total
household wastewater generated (based on
population and water use) were not used to
produce the country estimate. Rather, these data
are only needed for countries for which total
household wastewater generated has not been
officially reported.

Collection [B]: Approximately 30 per cent

of household wastewater flows in Iraq are
estimated to be collected in sewers {14}
based on sanitation facility data compiled and
reported by the JMP from historical national
household surveys. Flows associated with

households connected to a septic tank make up
62 per cent of total household flows {15}. Flows
generated by households with other improved
sanitation facilities (typically pit latrines {16}) or
unimproved sanitation {17} are classified as not
collected. While open defecation is not practised
in Iraq, households practising open defecation
would be counted as generating wastewater that
is not collected {18}.

Delivery to treatment [C]: The Iraqi CSO reported
in Environment Statistics of Iraq: Sanitation
Sector report for 2021, that of the 37 per cent

of households connected to sewer networks,

29 per cent were connected to networks with

an urban WWTP This population-based ratio
(29 per cent/37 per cent =76 per cent) for sewer
connections that deliver flows to urban WWTPs
was used as a proxy for volumes {19}, resulting
in an estimated 734 million m® of household
wastewater conveyed in sewers being delivered
to urban WWTPs {29}. For septic tanks, no data
was available in Iraq on the proportion of tanks
safely containing wastewater. Therefore, the
standard assumption of 50 per cent containment
{22} was applied. The Multiple Indicator Cluster
Survey conducted in 2018 revealed that 61

per cent of households with septic tanks had
either not yet emptied their tank {25} or buried
their emptied faecal sludge on their property
{23} - indicative of the delivery of flows to

onsite treatment. Additionally, 33 per cent of
households with a septic tank-had their faecal
sludge emptied and carried away by a private or
public service provider {25} — indicative of the
delivery of flows to offsite treatment. A small
fraction of septic tank connected households

(5 per cent) reported having disposed of faecal
sludge unsafely {24}, contributing to flows not
delivered to treatment. Population-based data
from household surveys were once again inferred
onto volumetric estimates as a proxy — resulting
in an estimated 601 million m3 of household
wastewater conveyed in septic tanks being
delivered to treatment {30}.

20 https://www.who.int/teams/environment-climate-change-and-health/water-sanitation-and-health/monitoring-and-evidence/wash-monitoring/2023-

country-files-for-sdg-6.3.1
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- continuation of Box 5

Treatment performance [D]: For sewer waste-
water flows delivered to urban WWTPs, no

data on the compliance of discharges with
standards were available for Iraq. However,

the CSO reported that nearly all (99.7 per cent)
such flows were treated by secondary or higher
processes {21} and were therefore considered
as safely treated (732 million m3{33}). All of the
septic tank flows delivered to onsite forms of
treatment were considered to have been treated
to levels commensurate with secondary or higher
treatment. For septic tank flows associated

with faecal sludge delivered to offsite forms of
treatment (treatment facilities), no data were
compiled on treatment performance and the
standard assumption of 0 per cent safely treated
was employed {28}. A total of 601 million m®of
septic tank wastewater was estimated to have
been safely treated {30; 31}

Country estimate [E]: In total, 42 per cent of
household wastewater flows (1,332 million
m? {36}) were estimated to have been safely
treated in Iraqin 2022 — including 23 per cent

from households connected by sewers to urban
WWTPs, where received flows were treated by
secondary or higher processes, and 19 per cent
from households with septic tanks, where flows
were likely to be contained in well designed and
maintained systems and where faecal sludge
was treated onsite (either in-situ in a yet-to-be
emptied tank or buried safely onsite).

Conclusions. Iraq has achieved a moderate level
of household wastewater treatment, and could
increase its performance on this indicator by:

+  Compiling data on, and addressing,
septic tank containment

«  Compiling data on, and addressing, the
treatment of faecal sludge delivered
offsite

+ Increasing the proportion of households
with a sewer or septic tank connection

+  Decreasing the proportion of sewer
wastewater that discharges directly to
the environment

Inadequately treated septic tank flows are the main contributor to unsafe household wastewater

discharges in Iraq
B
. Delivered to urban wastewater
Collected in treatment plants {29}
sewers {14} 734 million m3/year
962 million m*/year
A
Not delivered to treatment
(direct discharge)
1,260 million m?/year
Total household Collected in Delivered to independent treatment
wastewater | Septic tanks {15} (on-site treatment of FS) {30}

3,175 million m*/year

Figure 11. Household wastewater flow diagram for Iraq, 2022.
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3.1. Frequency of
harmonized data reporting

Results from the latest harmonized data collections on
wastewater statistics. Figure 12 presents a plot of the
proportion of United Nations Member States reporting
key volumetric wastewater statistics to UNSD, OECD and
Eurostat from 2012 to 2022 based on their respective
latest data collection rounds.?' Only OECD has published
data for 2022. There is generally less frequent reporting
of data for the most recent years (approximately 2020
to 2022), as some countries are delayed in computing

or submitting statistics (reporting lag). Discounting this
reporting lag, reporting frequency is generally stable
with wastewater volumes treated by urban WWTPs

representing the most commonly reported variable
(averaging 30 per cent of Member States each year)
followed by total volumes generated (averaging 23 per
cent of Member States each year). A smaller proportion
of Member States report data on other WWTPs and
independent wastewater treatment (10 per cent of
Member States for each). A more comprehensive
analysis of harmonized data reporting is given for
volumetric and population-based variables in the heat
map represented in Annex 3. The response rate to the
UNSD/UNEP environmental questionnaire as a whole (at
least partial completion of the questionnaire) is typically
around 50 per cent of the approximately 160 countries to
which UNSD sends the questionnaire.

The frequency of wastewater data reported by countries to the OECD/Eurostat/UNSD questionnaires is

generally stable, but drops for the most recent years

35%
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20%

15%

Percentage of UN member states reporting
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.\./"‘\0’
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Total wastewater treated
at other treatment plants

25%
w o 8.

2017 2018 2019 2020 2021 2022

-o-
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at urban/municipal WWTPs
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Figure 12. Proportion of United Nations Member States (n=193) reporting data to the UNSD,
OECD and Eurostat databases on total flows of wastewater generated and treated.

21 Based on publicly available data accessed in April 2024.
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3.2. Total and industrial
wastewater statistics

Regional and global statistics for total and industrial
wastewater flows are not reported here, as the represent-
ativeness of the datasets among countries with official
figures was insufficient, according to the IAEG-SDGs
definition for Tier 122 indicators (i.e. data are produced
regularly by at least 50 per cent of countries and 50

per cent of the population in every region in which the
indicator is relevant).

3.2.1. Total wastewater generated and
safely treated

TOTAL WASTEWATER GENERATED IN 2022

In 2022, the total reported wastewater generated by
economic activities and households accounts for 187
billion m? from the 85 reporting countries covering 46
per cent of the global population (3.6 billion people)
(Figure 13).

By comparison, the data for total wastewater generated
in 2015 accounted for 132 billion m? from the 56
reporting countries covering 22 per cent of the global
population (1.6 billion people).

22 https://unstats.un.org/sdgs/iaeg-sdgs/tier-classification/.

3. RESULTS AND ANALYSIS

Disaggregation of the flow of wastewater generated by
economic and household activities (Figure 14) reveals
that there are gaps and significant differences in the
composition of the total wastewater flows reported. This
variability, which could represent different national water
uses and dominant sectors, most certainly reflects that
many variables are not being systematically reported by
most countries. Moreover, some countries only reported
some variables from the domestic or from the industrial
sectors and some countries did not provide any disag-
gregation of the total flow of wastewater generated in
their reports.

Across the 85 countries reporting some wastewater
generated data, 60 countries reported some values

for the domestic sector — whereas only 49 countries
reported some data on the industrial sector — most
likely thanks to the improved monitoring of drinking
water volumes supplied by public water operators
(Figure 15). Although the concentrations of pollutants
in industrial treated sewage are generally monitored for
effluent compliance, industrial flows are not necessarily
quantified. Moreover, the industrial-related data can be
urban by different institutions (e.g. the regulator and the
Ministry of Industry).
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Total wastewater flows generated are reported by fewer than half of the United Nations Member States
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Figure 13. Total wastewater flows generated (million m2) in 2022, by country, using a base-10
logarithmic scale on the x-axis.
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Total wastewater flows are seldom disaggregated by industrial (and domestic) sources
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Countries primarily report statistics on generation by domestic sources and treatment by urban plants
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Figure 15. Number of countries and associated proportion of countries (over 193 Member States)
that reported on the different variables for wastewater generation and treatment.
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TOTAL WASTEWATER TREATED IN 2022 By comparison, the total wastewater treated in 2015
accounted for 41.6 billion m? from the 57 reporting
countries covering 20 per cent of the global population
(1.4 billion people).

Total wastewater treated in 2022 accounted for 220 billion
m? from the 95 reporting countries covering 69 per cent of
the global population (5.4 billion people) (Figure 16).

Total wastewater flows treated are reported by only half of United Nations Member States
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There is a significant lack of statistics from industrial (other) treatment plants
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(left) The 30 highest values and (right) the values of the other 65 countries.
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The disaggregation of the flow of wastewater treated
by type and level of treatment (Figure 17) shows that
the variables reported strongly differ among countries,
possibly depending on national infrastructures and
management capacities in (public and private) utilities,
but also most certainly due to important disparities in
data monitoring and reporting.

Figure 17 indicates that some countries do not system-
atically monitor and/or report disaggregated treated
wastewater statistics. It is also striking to note that of
the 95 countries reporting some treated wastewater
statistics, 91 reported some data from urban WWTPs,
while only 27 countries reported some industrial waste-
water treated data. Only 12 countries reported statistics
on independent treatment.

It is important to understand that urban WWTPs

also generally receive and treat not only a significant
proportion of the wastewater produced by industries,
services and institutions, in addition to household
wastewater collected in sewers, but also runoff and
urban storm water inputs, so that the associated
wastewater flows cannot be exclusively attributed to
domestic sources.

Despite the fact that the wastewater flows treated in
urban plants are generally the most reported variable

to assess the flow of total wastewater treated, the
wastewater questionnaires sent by international organ-
izations are not always completed with standardized
WWTPs data. In order to improve countries’ capacities to
manage their wastewater treatment data and facilitate
the sustainability of a regional inventory to catalogue
WWTPs in the Latin America and the Caribbean (LAC)
region, the Water and Sanitation Observatory for Latin
America and the Caribbean (OLAS) has sponsored a
project to generate wastewater treatment data from the
ground up (Box 6; Figure 18).

3. RESULTS AND ANALYSIS

PROPORTION OF TOTAL WASTEWATER
SAFELY TREATED

It is meaningful to note from Figure 13 and Figure 16,
that some countries reported some statistics on waste-
water generation but not on wastewater treatment, while,
conversely, some countries reported some statistics

on wastewater treatment but not on wastewater
generation. The proportion of wastewater treated can
only be calculated when total generated and treated
data are available. As a consequence, over the 107
countries which reported some wastewater statistics
for 2022 (representing 73 per cent of the population),
the proportion of total wastewater treated could only be
calculated for 73 countries (Figure 19).

Taking all 73 countries together (representing 42 per
cent of the population) reporting on both total waste-
water generation and treatment for 2022 (Figure 19),
76 per cent of total wastewater flows received at least
some treatment (103 billion m? of the 136 billion m?
of wastewater generated) and 60 per cent was “safely
treated”, based on the 42 countries (representing 12
per cent of the population) reporting different treatment
levels (i.e. at least secondary treatment); 36 billion m?
of the 59.3 billion m® of wastewater generated was
safely treated.

By comparison, across the 42 countries reporting on
both total wastewater generation and treatment in
2015, 32 per cent of total wastewater flows received at
least some treatment (37 billion m? of the 113 billion m?
of wastewater generated) and 17 per cent was safely
treated, based on the 15 countries reporting different
treatment levels (4 billion m? of the 24 billion m? of
wastewater generated).
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Box 6. Taklng StOCk Of inventory to catalogue WWTPs in the region as

well as relevant data such as location, treatment

wastewater treatment capacity, average year treatment volumes,
capacity in Latin America collection of biogases, treatment technologies,
and the Caribbean (LAC) sludge volumes, reuse volumes and more.

Collecting the facilities' locations enables the
The wastewater statistics used to monitor SDG plant’s characteristics to be confirmed visually
6.3.1 on the proportions of total and industrial via satellite imagery, while collecting related
wastewater treated come from the country characteristics makes it possible to estimate
reports of international monitoring systems. subnational, national and regional statistics
However, standardized methodologies and data relating to urban wastewater treatment and
are not always available and some countries only carbon emissions associated with wastewater
partially fill the questionnaires or do not report at treatment and reuse.

all, while urban WWTPs potentially represent a
valuable source of data that can be both complex
and multifaceted.

Most countries in LAC have national inventories.
However, the collected data varies widely from
country to country, making harmonization a

The Water and Sanitation Observatory for challenge. The project encourages countries
Latin America and the Caribbean (OLAS) has to enrich their national inventories in order to
sponsored a project to generate urban waste- improve their capacity to manage their waste-
water treatment data from the ground up. water treatment data and facilitate the sustaina-
The project involves the creation of a regional bility of the regional inventory.

3. Country 2. Treatment plant name 7. Year of plant 17. Treatment process 18. Treatment 21. Is the

3. Country 2. Treatment plant name 7. Year of plant 17. Treatment process 18. Treatment 21. Is the
operation process details biogas utilized?
commencement (Yes/no)
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Figure 18. Screenshot of the OLAS dashboard showing some of the information available for a WWTP from Peru.
(http://www.olasdata.org).



Only 73 Member States (representing less than 50 per cent of the population) reported on both
total wastewater generation and treatment
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Figure 19. Countries’ proportions of the total flow of wastewater treated versus the total flow of
wastewater generated (%) for 2022, including safely treated wastewater (i.e. receiving
at least secondary treatment).

The proportions treated were rounded to 100 per cent for the 12 countries who reported some volumes treated that exceeded the
volumes generated.
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It is important to understand that the very high increase
in the proportion of total wastewater treated, from

32 per cent in 2015 to 76 per cent for 2022, does not
reflect a significant increase in the proportion of flows
treated worldwide, but rather a threefold increase in

the higher treated flows effectively reported due to the
last six years being taken into account. Such a result
demonstrates the inherent limitations on interpretation
of the evolution of this component of the indicator,
which can vary greatly according to the different
variables reported (or not) and because there is generally
more information available about the flows treated

than generated.

For the same reason, globally, more wastewater is
reported treated (58.3 billion m® from 95 countries,

69 per cent of the global population) than generated
(36.0 billion m? from 85 countries, 46 per cent of the
population). This highlights the need to better populate
wastewater generation variables, especially for the
industrial sector, in order to improve the national
representativeness of country data and, subsequently,
the significance of this component of the indicator.

This observation also explains why some countries’
proportions are equivalent or even higher than 100
per cent (i.e. 12 countries reported higher volumes

of wastewater treated than generated) (Figure 19).
Although this could also genuinely be due to a higher
volume of wastewater being treated than generated
in some countries — because urban WWTPs also treat
runoff water flows collected in the drainage basin,

as well as some illegal and industrial wastewater
discharged in public sewers — such figures can also
reflect a relative lack of monitoring and/or reporting
of the flows of wastewater generated, especially by
the industrial sector as explained above and in the
next section.

3.2.2. Industrial wastewater generated and
safely treated

INDUSTRIAL WASTEWATER GENERATED IN 2022

It is striking to note from Figure 14 and Figure 17 that
statistics on industrial wastewater flows generated and
treated are only seldom reported.

National data reported for the volume of industrial
wastewater generated in 2022 account for 36 billion m?
for the 49 reporting countries (covering 16 per cent of
the global population) (Figure 14).

In comparison, the former data for industrial wastewater
generated in 2015 accounted for 45 billion m? for the

32 reporting countries (covering 12 per cent of the
global population).

The reason why the volume reported in 2022 is lower
than the volume reported in 2015 despite an increase

in reporting countries, is that Brazil did not report any
wastewater generated data in 2022, but had reported 16
billion m?®in 2015 (2015 being outside the time window
for which data can be compiled for indicator monitoring).

INDUSTRIAL WASTEWATER TREATED IN 2022

National data available for the volume of industrial
wastewater treated accounted for 8 billion m? for the
27 reporting countries (covering 10 per cent of the
global population) (Figure 17). The volume of industrial
wastewater safely treated accounted for 3 billion m? for
the 17 reporting countries (covering 5 per cent of the
global population).

By comparison, industrial wastewater treated in 2015
accounted for 4 billion m? for the 15 reporting countries
(covering only 4 per cent of the global population);
whereas the volume of industrial wastewater safely
treated accounted for 0.1 billion m2 for the three
reporting countries (covering less than 0.1 per cent of
the global population).

In the previous indicator report focusing on 2015,

which was the most populated year of the wastewater
databases used to report on Indicator 6.3.1, the
proportion of the industrial wastewater treated could
not be calculated for any African country (UN-Habitat
and WHO, 2021). To fill this data gap and to inspire other
countries, a pilot study was undertaken in Ghana to
assess the quantity and quality of industrial and urban
wastewater flows. These characteristics were then used
to estimate the pollutant loads generated and treated
by industrial and municipal facilities in Ghana during
2021/2022 (UN-Habitat and EPA, 2023) (Box 7).
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Box 7. Industrial and
urban wastewater flows
as monitored by the
Environmental Protection
Agency (EPA) Ghana.

The first assessment of the flows of wastewater
from industrial and municipal sources was
conducted by the Environmental Protection
Agency (EPA) Ghanain collaboration with
UN-Habitat. The resulting technical report
presents a summary of available data on the
wastewater flows but also on the pollutant
loads generated and treated by industrial and
domestic activities in Ghana during 2021/2022
(UN-Habitat and EPA, 2023).

Wastewater information was received from 150
facilities across the country (143 industrial and
7 urban) representing 38 per cent of the 400
targeted, using a questionnaire developed for
this data collection exercise. Data from this pilot
project showed that an estimated total volume
of 29 million m? of water was consumed per year,
whereas 11 million m?® per year of wastewater

40
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Water Wastewater
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was generated from 150 industrial and urban
facilities, mostly by industries (85 per cent).

The 60 industries that performed wastewater
treatment contributed to 63 per cent of the total
wastewater generated, while the 83 that did not
perform wastewater treatment contributed to
only 12 per cent.

The sum of the total pollutant loads (nitrate,
phosphorus, Chemical Oxygen Demand [COD]
and Biochemical Oxygen Demand [BOD]) in

the industrial and urban wastewater generated
was 10,343 tons per year (t/y). Of this total, 29
per cent was BOD,, 68 per cent COD, 1 per cent
Nitrate and 1 per cent phosphorous. A load of
107 t/y of nitrate was generated with 66 t/y (62
per cent) being eliminated from the wastewater
before discharge. Also, of a load of 148 t/y of
phosphorous generated, 115t/y (78 per cent)
was eliminated from the wastewater before
discharge. Furthermore, from a load of 3,049 t/y
of BOD, generated, 2,379 t/y (78 per cent) was
eliminated from the wastewater. Finally, of a load
of 7,041 t/y of COD generated, 4,894 t/y (70 per
cent) was eliminated from the wastewater before
discharge (Figure 20).

Industrial Municipal
{ { ]
Wastewater Wastewater Wastewater
treated discharged untreated

Figure 20. Estimated volumes of water consumption, wastewater generated, wastewater treated,
wastewater discharged and wastewater untreated from the 150 industrial and urban facilities, in

million m? per year.
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PROPORTION OF INDUSTRIAL WASTEWATER
SAFELY TREATED

The proportion of reported industrial wastewater flow
treated (Figure 21) accounted for 38 per cent (8 billion
m? of industrial wastewater safely treated divided by 21
billion m? of industrial wastewater generated) for the 22
countries reporting on both variables and 27 per cent
for the 16 countries also reporting on safely treated
industrial wastewater (3 billion m? of industrial waste-
water safely treated divided by 3 billion m2 of industrial
wastewater generated).

By comparison, in 2015, the proportion of industrial
wastewater treated accounted for 30 per cent for the
14 countries reporting on both variables and 3 per cent
for the 3 countries also reporting on safely treated
industrial wastewater.

Different challenges may explain the scarcity of

the industrial wastewater flows reported, such as
non-disclosure agreements to protect the confidentiality
of company-specific information. Moreover, many
industries use self-supplied water resources (e.qg. rivers
and groundwater) that are frequently not included in

the available public statistics, which tend to focus
exclusively on the public drinking water network.

Another issue relating to the monitoring of industrial
flows is that institutional responsibility in the
wastewater sector is often fragmented among different
stakeholders (e.g. water operators and regulators,
ministries of water and industry, etc.) and the various
data sources are not systematically centralized by a
dedicated institution using a standardized methodology.

Only 22 Member States (representing less than 10 per cent of the population) reported on both

industrial wastewater generation and treatment
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Figure 21. Proportion of industrial wastewater flows treated and safely treated (%) in 2022.

The proportions treated were rounded to 100 per cent for the three countries reporting some treated volumes that exceeded the

volumes generated.
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Box 8. Czechia industrial wastewater monitoring.

Wastewater (total 1199)
generated by:

Treatment and discharge of wastewater

Treated in “Other” At least secondary

Domestic sector Industrial wastewater WWTPs treatment

742.0 (not part of Urban WW) 167.6 98.7

- total generated

286.9

Industry

454.9

Agriculture, forestry,
fishing
y

total generated

Wastewater 91 0.0

management (NACE 37)

879.5

Finally, it is also important to mention that industrial
wastewater flows can be double-counted when treated
both at source (within the industrial site) and at urban
WWTPs (i.e. when the treated effluent is discharged into
a sewer), thereby artificially increasing the volume of
wastewater treated at urban WWTPs (Box 8).

3.3. Domestic (household)
wastewater estimates

Regional and global estimates for household wastewater
flows have been reported for 2022 because sufficient
data were compiled to compute country estimates for
at least 50 per cent of countries and 50 per cent of
the population in every SDG region (according to the
IAEG-SDGs definition for a Tier 1 indicator). Estimates
from countries with sufficiently robust data were used
to impute estimates for countries without sufficient
data, resulting in global and regional estimates that
can be interpreted as being representative of their
entire domain.

3. RESULTS AND ANALYSIS

Urban wastewater -

Discharged
without treatment

119.3

At least secondary
treatment

Treated in WWTPs 890.8
891.0

Estimated applied share
of volumes of WW biologically
Discharged treated to the total volume of
without treatment treated WW (99.98% -
19.0 Statistical survey)

Globally, approximately 268 billion m? of household
wastewater was generated in 2022. Estimates of the
total volume of household wastewater generated were
made for all 235 countries and territories covering >99
per cent of the global population. Of this total, 155
billion m? (57.8 per cent) was estimated to have been
safely treated. Global (and regional) estimates of the
proportion of household wastewater flows safely treated
are presented in Figure 22 for both 2020 and 2022. The
global estimate for 2022 represents an increase of two
percentage points from that for 2020; however, temporal
trends cannot be determined due to insufficient data.
Additionally, progress towards Target 6.3 cannot be
evaluated until a baseline data point has been estab-
lished for 2015.

Compiled national data were sufficient to produce
country estimates of the proportion and volume of
household wastewater safely treated for 140 of these
countries (including 129 Member States) (Figure 23)
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— an increase from 128 in 2020. These 140 countries
represent 92 per cent of the global volume of household
wastewater generated and 89 per cent of the global
population. The United States of America and China
were the top dischargers of safely treated wastewater
(Figure 23-A) while India and China were the top
dischargers of wastewater that was not safely treated
(Figure 23-B). Of the 95 countries without estimates
(those that did not meet data availability requirements),

representing approximately 20 billion m® of household
wastewater generated, Indonesia was the largest (Figure
23-C). The data, calculations and sources used for all
countries for which WHO has compiled at least some
wastewater data (n=165), including those with country
estimates (n=140), are individually presented in publicly
available Excel country files.?

Approximately 58 per cent of household wastewater was safely treated in 2022, an increase

from 56 per cent in 2020
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Eastern and South-Eastern Asia ‘_ 65
Latin America and the Caribbean ‘m -
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Figure 22. Estimated proportions of household wastewater safely treated, by year and region.

23 https://www.who.int/teams/environment-climate-change-and-health/water-sanitation-and-health/monitoring-and-evidence/wash-monitoring/2023-

country-files-for-sdg-6.3.1.
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The United States of America and China discharge a large fraction of the world’s safely treated household
wastewater, while India, China and Brazil are the largest contributors of flows that have not been safely treated

Philippines
Republic of Korea

United States of America

weden

Sl {50
s
United Kingdom
A. Household wastewater Europe and Eastern and South-  Northern Africa  Latin America and Central and Sub-Saharan  Australiaand ~ Oceania
safely treated (total Northern America Eastern Asia and Western Asia  the Caribbean Southern Asia Africa New Zealand (27)
155 billion m?) (60,592) (49,064) (11,181) (10,930) (10,241) (3,124) (1,237)

Brazil

®

India
C
Pakistan
Bangadesh % Nepl T -]
® @ @ @ L { J
B. Household wastewater Europe and Eastern and South-  Northern Africa  Latin America and Central and Sub-Saharan  Australiaand ~ Oceania
not safely treated (total Northern America Eastern Asia and Western Asia  the Caribbean Southern Asia Africa New Zealand (185)
112 billion m?) (9,226) (27,586) (6,357) (13,095) (32,900) (11,511) (104)

Angola
Venezuela

C

Indonesia [ ] Afghanistan Sti Lanka
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Democratic People's Republic of Korea Uzbekistan Taijikistan - Turkmenistan
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C. Insufficient data to Europe and Eastern and South-  Northern Africa  Latin America and Central and Sub-Saharan  Australiaand ~ Oceania
compute the proportion Northern America Eastern Asia and Western Asia  the Caribbean Southern Asia Africa New Zealand (59)
of household wastewater (5) (8,014) (2,017) (3,688) (2,931) (3,478)
safely treated (total 20
billion m3)

Figure 23. Proportional representation of volumes of household wastewater safely treated (A),
not safely treated (B) and undefined (C), by country and region.
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The “total household wastewater” bar represented in
Figure 24 presents the proportion of global household
wastewater flows in 2022 that were:

delivered to treatment and subsequently safely
treated (58 per cent);

delivered to treatment but not safely treated (10 per
cent);

. not safely treated because flows were not delivered
to treatment (32 per cent).

As presented in the additional three bars, an estimated
57 per cent of all household wastewater flows were
generated by households with sewer connections, 24
per cent by households with septic tank connections
and 19 per cent by households with all other types of
sanitation facilities.

Examining sewer wastewater flows alone, 82 per cent
of all sewer flows were delivered to urban WWTPs

and safely treated. An estimated 5 per cent of sewer
flows were not delivered to urban WWTPs (presumably
discharged directly to the environment) while 14 per
cent of sewer flows were delivered to urban WWTPs but
were not safely treated (either because only primary
treatment was performed, or because the discharges did
not meet compliance standards). Data on the treatment
and discharge performance of sewer wastewater flows
at urban WWTPs were reported for 116 countries. These
data were mostly reported by technological process
(primary, secondary, tertiary) (64 per cent) as opposed
to compliance with relevant standards (36 per cent).
The majority of data on the compliance of wastewater
discharges with relevant standards were compiled from
European Union countries in the context of compliance
with the Urban Wastewater Treatment Directive (Box 9).

Most household wastewater flows that are not safely treated are never collected

100

Proportion of household wastewater generated by households...

80

...connected to
sewers

10 57%
60

40

20

Proportion of household wastewater (%)

Sewers

Total household wastewater

o o
Delivered but not safely treated

Delivered and safely treated

...connected to
septic tanks

...with no wastewater
collection

24%

19%

12

Septic tanks No wastewater collection system

Not delivered nor safely treated

Figure 24. Breakdown of the global proportion of household wastewater flows generated,
delivered to treatment facilities and safely treated by type of wastewater

collection system.
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Examining septic tank wastewater flows alone, 48 per (due to not being properly contained, or associated

cent of all septic tank flows were collected, delivered to faecal sludges being disposed of directly to the
treatment and safely treated. An estimated 44 per cent surface environment) while 8 per cent were delivered to
of septic tank flows were not delivered to treatment treatment but not safely treated.

Box 9. The European Union's Urban Wastewater Treatment
Directive: Progress, evolution, and future.

The European Union (EU) and its Member States ratified the Urban Wastewater Treatment Directive (UWWTD)
in 1991 to regulate the discharge of urban wastewater to the environment and support the remediation of
water resources and protection of public health. To achieve these aims, the directive has established three
core mandates: (1) agglomerations with a population equivalent of 2,000 or more must operationalize

urban wastewater collection and treatment systems; (2) standards for the concentrations of discharged
organic pollution, suspended solids, phosphorus, and nitrogen must be adhered to and are defined based

on agglomeration size and the sensitivity of receiving water bodies; and (3) Member States must monitor
compliance with the Directive over time.

Recently, an independent evaluation concluded that the Directive has been largely successful in achieving its
aims since its inception more than 30 years ago. Most Member States have achieved a high level of compliance
(overall EU compliance stands at 82 per cent as of 2018). Compliance is measured through Articles 3, 4, and 5 of
the Directive, correspondingly requiring that:

All agglomerations equal to or larger than 2,000 population equivalents have requirement meeting
wastewater collection systems (sewers) for urban wastewater, except where exceptions can be
justified. (Article 3)

+  Urban wastewater entering collection systems (sewers) are treated by at least secondary processes
in accordance with mandated discharge standards. (Article 4)

«  Treatment works discharging to sensitive environmental areas and serving agglomerations of
more than 10,000 population equivalents are subject to more stringent treatment processes and
standards. (Article 5)

Compliances associated with each of these articles for the EU are presented in Figure 25 and overall
compliance levels by country are presented in Figure 26.

Within the European Union, compliance with the Urban Wastewater Treatment Directive is generally high

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Compliance with UNWTD

Figure 25. Overall and article-specific compliance with the UWNWTD.
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- continuation of Box 9

As aresult of these achievements, organic and nutrient loadings to surface waters have been reduced,
significantly contributing to the improvement of water quality and establishing a new baseline for future
protection efforts. Public health is now better protected through improvement of the quality of water resources
and bathing waters. One of the notable contributors to the successful implementation of the Directive has been
the simplicity and clarity of the requirements and their enforcement. However, these positive developments
have been partly offset by continued agricultural loadings and discharges that are not covered by the Directive.
Additionally, the costs associated with implementing the Directive and achieving high levels of compliance
have been substantial and at times controversial. However, the evaluation has concluded that the benefits
associated with the Directive have outweighed these costs and limitations.

Compliance gaps with the European Union’s Urban Wastewater Treatment Directive continue to exist in some countries
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Figure 26. Overall compliance with the UWWTD by country.

Despite the success of the Directive, various challenges and outstanding issues remain. Firstly, country-level
compliance gaps remain (Figure 26), particularly in Member States that have joined the EU more recently.
Combined sewer overflows comprise a notable fraction of remaining non-compliant pollution loads and

have not been fully addressed in the language of the Directive. Micropollutants are not fully treated by
traditional technologies and represent an emerging concern — particularly mercury and those associated with
pharmaceuticals and cosmetics. Contaminants concentrated in sludges (a by-product of treatment processes
at treatment plants) pose risks to groundwater systems and agricultural products. A proposed revision to

the Directive has been designed to address these challenges and limitations — as well as those relating to
sanitation services among vulnerable communities, energy efficiency, greenhouse gas emissions, the circular
economy, and implementing a “polluter pays” principle to industry. The provisions and language associated with
the revision is being debated and agreed among Member States.
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Figure 27 shows a proportional flow diagram of
household flows through each node of the conceptual
framework: collection, delivery to treatment, treatment
and discharge. Globally, most household wastewater

is collected in sewers, delivered to urban WWTPs and
safely treated, as represented by the thicker bars along
the top of the figure. A very small proportion of sewer
flows are directly discharged into the environment
(potentially an underestimate, as this is not a commonly
reported variable) while a more sizable proportion is
not safely treated at urban WWTPs (either because it is
treated by primary processes alone, or because it does
not meet discharge compliance standards).

Among non-sewer flows, approximately half were not
collected in septic tanks (disposed of directly into the

environment or into a pit latrine) and were not treated.
For septic tank flows, a small majority was not delivered
to treatment (associated with septic tanks that contam-
inate the surface environment or those associated with
faecal sludges that are unsafely disposed of) while a
slight minority was delivered to treatment (with liquid
and solid fractions remaining onsite, or solid fractions
emptied and delivered to a treatment plant). Among
flows delivered to treatment, a small fraction was not
safely treated (associated with flows that were delivered
to treatment plants but not safely treated). While the
solid fraction (faecal sludge) is commonly delivered to
centralized treatment plants (including urban WWTPs),
the flow diagram presents the directional flows of the
liquid fraction only (which are classified based on the
solid fraction).

Safely treated household wastewater flows are dominated by those collected in sewers and delivered

to urban WWTPs

Generation Collection

Collected in sewers

Household

Collected in septic tanks I

Not collected

Delivery to treatment Treatment / discharge

Delivered to urban wastewater treatment plants Safely treated
Delivered'to.independent wastewater treatment I
Not delivered to treatment (direct discharge)
Not safely treated

Figure 27. Proportional representation of global household wastewater flows in 2022 through the

stages of the conceptual framework.

Figure 28 presents a map of the countries where estimates of the proportion of household wastewater safely treated
could (n=140) and could not (grey; n=95) be computed based on data availability.
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Safely treated household wastewater varies widely throughout the world

s T =R
o B, )

Percentage of household
wastewater flows safely treated

{ L 2 @ @ @
25% orless  26-50% 51-75% 76-90% >90% Insufficient  Not
data  applicable

Figure 28. Estimated proportions of household wastewater safely treated by country (2022).

Figure 29 presents the breakdown of household wastewater flows are collected in sewers. Septic
wastewater collection across the domains of sewer, tanks serve approximately one third of the population
septic tank and not collected, and by SDG region. In in Eastern Asia and South-eastern Asia, Central and
Australia and New Zealand, Northern America and Southern Asia, Oceania and sub-Saharan Africa. Roughly
Europe, Latin America and the Caribbean, and Western half of household wastewater is not collected in Central
Asia and Northern Africa, the majority of household and Southern Asia, Oceania and sub-Saharan Africa.

Household wastewater collection varies significantly by region
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Figure 29. Proportions of household wastewater collected, by collection type and SDG region.
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4. Status and progress
of SDG Indicator 6.3.1
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4.1. Total and industrial
wastewater statistics

STATUS AND STRATEGY

The 2021 indicator report, which focused on the 2015
record for total and industrial flows and presented
the most complete data coverage over the last
decade, also coincided with the beginning of the 2030
Agenda. The 2015 baseline showed that there was
no official information available on the proportion

of total wastewater treated for 80 per cent of the
world’s population, nor on the proportion of industrial
wastewater treated for 95 per cent of the world’s
population, based on the statistics directly reported
to the relevant international databases (UN-Habitat
and WHO, 2021).

In order to better populate the SDG Indicator 6.3.1, over

the last three years, UN-Habitat has worked on three

complementary approaches to improve the quantity but
also the quality of the worldwide wastewater statistics:

Regular online meetings with the two other
custodians United Nations Agencies (UNSD and
WHO) also involving OECD and Eurostat focal points,
to better align their wastewater questionnaires with
the SDG 6.3.1 metadata and thus coordinate the
data collection and validation effort.

Identification of countries’ overall and technical
focal points continuously updated in the United
Nations Water (UN-Water) SDG 6 database (almost
200 focal points have been identified for this part of
the indicator).

Organization of five series of webinars in Africa, the
Arab States, Asia, the Caribbean and Latin America,
involving more than 100 countries and 141 water and
sanitation utilities; which were followed by waste-
water data collection exercises conducted with the
regional co-organizers and which led to the publi-
cation of a policy brief (UN-Habitat, 2023) (Box 10).
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Box 10. Policy brief on
setting the agenda for safe
and sustainable wastewater
management and monitoring
in the context of the SDGs.

In 2020—2023, UN-Habitat partnered with
regional water associations, operators and
regulators, ministries, development partners,
academic, public and private sectors, to
organize a series of five regional webinars on
“Setting the Agenda for Wastewater Treatment
and Monitoring in the Context of the SDGs” in
Africa, the Arab Region, Asia and the Caribbean
and Latin America. High-level webinars were
finally organized in each region to advocate

for the importance of wastewater monitoring
to decision-making in investment and

policy development.

The objective of this initiative was to build
awareness of some of the most critical aspects
of wastewater management and to support
countries in reporting wastewater statistics

at national level in order to improve global
monitoring of SDG indicator 6.3.1. This initiative
builds on the commitment made at the UN 2023
Water Conference (Box 1) and on the outcomes
of the series of webinars, which explored

regional practices on wastewater monitoring and
discussed how to strengthen policy development
and decision-making for investment in waste-
water management.

These webinars involved more than 100
countries and 141 water and sanitation utilities,
regional water associations, regulators, line
ministries, development partners, academic
institutions and others from public and private
sectors. They were followed by data-collection
exercises conducted by the regional co-or-
ganizers to support national institutions in
their efforts to report more accurately on SDG
Indicator 6.3.1 and enhance water and waste-
water monitoring worldwide.

4. STATUS AND PROGRESS OF SDG INDICATOR 6.3.1

The outcomes of these webinars were published
in a policy brief (UN-Habitat, 2023) providing

the rationale for fostering integrated and trans-
parent, participatory and accountable waste-
water management at local and national levels,
to generate synergies and important environ-
mental and economic benefits and to promote
further actions for ensuring sustainable and
equitable water resources management.

This publication presents the outcomes and

key recommendations of the series of webinars,
with the aim of increasing understanding and
awareness of the positive impacts that improved
wastewater management and monitoring can
bring to vital sectors, including institutional
capacity and governance, environmental and
public health, climate change adaptation and
mitigation, increasing urbanization and water
security, and policy planning and investment.
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PROGRESS AND TARGET

The 2023 data drive has led to the collection of the data
presented in this report, which are summarized in Table 4
and Figure 30; 107 countries reported some wastewater
statistics for 2022 (compared to 69 in 2015). The ratio
for total wastewater treated can be calculated for 73
countries (compared to 42 in 2015) and the ratio of total
“safely” treated wastewater for 42 countries (compared
to 15in 2015). The ratio of industrial wastewater treated
can be calculated for 22 countries (compared to 14 in
2015) and the ratio of “safely treated” industrial waste-
water for 16 countries (compared to 3 in 2015).

These results show an almost doubling of the number
of reporting countries between the 2021 and 2024
indicator reports. Although the number of countries
reporting some wastewater statistics is relatively high
for 2022: 107 countries (representing 73 per cent of

the world population), the indicator which requires
flows of wastewater treated but also generated to
calculate the proportion treated, could only be calcu-
lated for 73 countries (representing 42 per cent of the
world population).

However, based on the observed progress, it is likely

that for the next indicator report in 2027 (following the
2026 data drive) UN-Habitat will succeed in acquiring
additional country data, bringing total representation

up to more than 50 per cent of the population and 50

per cent of countries for the proportion of wastewater
treated, so that the indicator could be eventually
classified as Tier 1 (defined as: “Indicator is conceptually
clear, has an internationally established methodology
and standards are available, and data are regularly
produced by countries for at least 50 per cent of
countries and of the population in every region where the
indicator is relevant”).

Substantial progress was achieved from 2015 (baseline) to 2022 in statistics reporting
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Figure 30. Comparison of data collected for the 2021 and 2024 reports.

Total (in light blue) and industrial (in dark blue) flows of wastewater generated and treated (in million m®) in 2015 and 2022 (left
y-axis), with the corresponding world population covered by the reported data (in orange, right y-axis). The temporal changes reflect

changes in data collection not changes in wastewater management.
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Table 4. Comparison of wastewater statistics collected in 2021 and 2024 for the SDG 6.3.1

Indicator report.
2021 INDICATOR REPORT BASED ON 2015 DATA 2024 INDICATOR REPORT BASED ON 2022 DATA

Number of % of Volume (billion Number of % of Volume (billion
reporting population  m?) or proportion reporting population  md) or proportion
countries treated (%) countries treated (%)
Wastewater statistics 69 107 73.2
Total wastewater 56 21.5 131.871 85 46.0 187.024
generated
|ndustria| wastewater 32 12.0 45.311 49 16.0 35.963
generated
Total wastewater 57 19.6 41.643 95 68.7 219.612
treated
Total wastewater safely 25 7.1 5.839 56 17.8 58.287
treated
Industrial wastewater 15 3.5 4.296 27 9.6 8.293
treated
Industrial wastewater 3 0.004 0.121 17 5.2 2.799
safely treated
% Total wastewater 42 17.9 32.5 73 41.6 75.7
treated
% Total wastewater 15 6.1 171 42 12.0 60.0
safely treated
% Industrial wastewater 14 3.5 29.9 22 7.9 37.6
treated
% Industrial wastewater 3 0.004 2.8 16 4.4 26.5
safely treated

4.2. Domestic (household)
wastewater estimates

Reporting frequency and coverage over time. The perfor-
mance of household wastewater flow monitoring

under Indicator 6.3.1 has been strengthening with each
progress update, but challenges and limitations remain.
In the 2018 (pilot), 2021 and 2024 progress reports,
estimates of the proportion of household wastewater
safely treated were produced for 79, 128 and 140
countries respectively (including for 75, 116 and 129
United Nations Member States). Estimates associated
with this latest update represent nearly all of the world's
largest generators of household wastewater (with the
notable exception of Indonesia) — covering 92 per cent
of all household wastewater flows.

4. STATUS AND PROGRESS OF SDG INDICATOR 6.3.1

Time series estimates. While there have been some
cases of data quality, completeness, and interpretation
affecting the consistency of individual country estimates
between the 2020 and 2022 estimates (Annex 4), the
monitoring methodology being employed by WHO
largely appears to be producing coherent and consistent
results. The potential for significant temporal variability
remains a product of the “snapshot” methodology that
relies on the use of the most recent data point for each
variable within a time window of 10 years from the

year of reporting. With the continued strengthening

of the WHO household wastewater database and the
temporal data series for the variables in the conceptual
framework, WHO anticipates that the next progress
update will include time series estimates from 2015

51



onwards.?* Time series estimates will allow — for the
first time — an assessment of progress against Target
6.3 of halving untreated wastewater discharges by 2030
(in comparison to 2015 levels) for the household waste-
water component of the indicator.

Assumptions. One additional and notable source of
potential inaccuracy in the estimates is associated with
the standard assumptions used to populate variables
without officially reported data.

Figure 31 presents, for each variable, the number of
countries (among those for which estimates were
published) whereby the standard assumption was
employed. The analysis is presented separately for
sewer and septic tank dominant countries, for which
there are different minimum data reporting require-
ments that must be satisfied to compute and publish a
country estimate. A summary of the variables for which
the assumptions are most influential (and potentially
most detrimental if they are far from the true national
situation) is given as follows:

. Water use has an influence on the calculation
of the total volume of household wastewater
generated, but no influence on the proportion safely
treated. The standard assumption for water use
among households with an onsite water supply is
120 litres/capita/day. By comparison, the median
water use reported by countries (n=41, mostly
higher income countries) was 135 litres/capita/
day. However, countries that use larger quantities of
water may be more likely to report such data.

*  The variable for the water use to wastewater
conversion ratio employs a standard assumption of
80 per cent, but may vary in different contexts and
at different times of the year - particularly where
the watering of lawns and gardens may be more
common (whereby water used by a household does
not result in wastewater generated).

Sewer wastewater flows that are not delivered

to urban WWTPs — such as sewer overflows and
direct sewer discharges to the environment — are
difficult to assess as they are typically not directly
measurable. WHO commonly uses population-based
estimates as a proxy for delivered volumetric

flows (based on the ratio of the proportion of the
population connected to sewers to the proportion of
those connected to WWTPs). The median reported
proportion of sewer wastewater delivered to
WWTPs (n=83) was 98 per cent, while the standard
assumption is 100 per cent. The average proportion
however is 80 per cent, indicating that there are
outlier countries where the proportion of sewer
wastewater delivered to urban WWTPs is very low.
The proportion of sewer wastewater flows delivered
to WWTPs is not a variable for which reported data
must be present for sewer dominant countries, in
order to compute a country estimate.

Aspects of septic tank containment and pit
emptying are being increasingly included in
household surveys, but remain uncommon in some
regions, and particularly among higher income
countries where non-sewered sanitation is less
common. Average and median reported data for
these variables are presented alongside their
standard assumptions in Table 5. The standard
assumptions associated with containment and
septic tanks emptied by a service provider are
moderately lower and higher, respectively, than the
corresponding reported data. These differences
may result in an underestimation of the proportion
of septic tank wastewater flows classified as safely
treated in countries where they are applied. The
frequency of data on septic tank containment is
expected to continue to increase significantly in
the future.?

24 Represented by annual estimates of the proportion of household wastewater safely treated over a fixed linear time period, based on data for specific years

across the time period

25 Containment-related questions have recently been added to the standard Multiple Indicator Cluster Survey (MICS) household questionnaire, which has been

employed in over 100 countries around the world.
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Table 5. Comparison of septic tank emptying WHO plans to further examine and refine the standard
assumptions and reported data. assumptions themselves and their overall influence on
the proportion of global flows as part of the development
of the next progress report. However, there is no clear
VARIABLE ASSUMPTION and appa.rent ne.ed to urgently .reV|se the standard

TN YRSVl assumptions being applied, neither the protocol for
when assumptions can and cannot be employed (refer
to the methodological note for further details) nor the

. assumptions themselves.
Septic tank faecal sludge...

..emptied and 0% 4% 6% 63
buried onsite

STANDARD REPORTED DATA

Containment 50% 83% 73% 24

...emptied and 0% 3% 9% 62
discharged unsafely

~emptied and 50% 2%  31% 85
removed offsite

SIS 50% 70% 62% 82
emptied (in-situ)
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5. Two examples of
SDG Target 6.3 cross-
cutting Issues
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5.1. Total and industrial
wastewater reuse and
climate change adaptation
and mitigation

CONTEXT

Climate change is strongly affecting the availability and
the distribution of our limited freshwater resources, with
the majority of the world’s population being increasingly
exposed to water scarcity and water shortage situa-
tions, floods and extreme rainfall events. In parallel, the
growing population is constantly increasing the demand
for freshwater withdrawals for agriculture (70 per cent),
industry (20 per cent) and domestic (or centralized)
uses (12 per cent) (United Nations, 2024), whereas

the amount of water stored in large natural lakes and
reservoirs has decreased over the past three decades
(Yao et al., 2023).

An urgent paradigm shift towards promoting safe
wastewater reuse is strongly needed to contribute to
sustainable development and climate change mitigation
and adaptation. Safe wastewater treatment and reuse
can indeed significantly increase freshwater resources
availability while protecting its quality, whereas improved
wastewater treatment and resource recovery can reduce
the important amounts of energy consumed in treatment
processes, as well as some direct greenhouse-gas (GHG)
emissions by the wastewater sector.

Although not currently monitored by SDG Indicator 6.3.1,
safe wastewater reuse is called for in the language

of SDG Target 6.3 — “By 2030, improve water quality by
reducing pollution, eliminating dumping and minimizing
release of hazardous chemicals and materials, halving

the proportion of untreated wastewater and substantially
increasing recycling and safe reuse globally” — to respond
to growing water demands, increasing water pollution
loads and increasing climate change impacts on fresh-
water resources (UN-Water, 2017).

There is to date an overall lack of knowledge and
accounting of the global volumes of wastewater reuse
directly reported by United Nations Member States, as
well as an urgent need to better monitor wastewater

reuse at local and regional level, in order to adapt to
climate change impacts on the water cycle, growing
water demands, and to better protect biodiversity
and ecosystems.

This section presents the justification to monitor
wastewater reuse, using the countries’ responses to
the questionnaires which serve as the primary data
sources (UNSD/UNEP and OECD/EUROSTAT,; Figure 3)
for monitoring SDG Indicator 6.3.1; with the objective to
include this supplementary variable as part of a future
revision of the SDG 6.3.1 indicator metadata.

WASTEWATER REUSE TO ADDRESS WATER
QUANTITY AND QUALITY CRISIS

Water stress already affects more than half of the
global population who live under conditions of severe
physical water scarcity for at least one month per year
(Mekonnen and Hoekstra, 2016). There is no doubt that
human pressures on water resources are increasing.
Although water withdrawals will likely increase, the
promotion of alternative sources can reduce the
stress. One opportunity is the reuse and recycling of
wastewater. This will require additional investments

in treatment and improved infrastructure, as well as
supportive policy and legislative frameworks, to facilitate
reuse. Additionally, wastewater reuse for irrigation and
within industrial sectors could also reduce dependency
on limited freshwater resources.

In addition to an increasing water demand, the world

also faces an invisible crisis of water quality which

is eliminating one-third of potential economic growth

in heavily polluted areas, and threatening human and
environmental well-being (Damania et al., 2019; Wilkinson
et al., 2022). In absence of regulation and clean water
supply, irrigation water contaminated by wastewater is
frequently used in urban and peri-urban agriculture for the
production of vegetables, despite obvious health risks to
the farmers and consumers (FAO, 2019). Water-intensive
industries can also reduce their freshwater use by reusing
wastewater. This can be accomplished by closed-loop
in-house recycling (which is not reflected in reported
data). In some cases treated wastewater can be shared
between co-located industries.
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There is therefore an urgent need for greater investment
in wastewater treatment and safe reuse, through urban
WWTPs and decentralized independent wastewater
treatment systems; particularly in heavily populated and
water stressed areas of the developing world and where
intensive livestock/crop production systems, or water-in-
tensive industry, can put at risk subsistence water uses
and essential economic activities (Jones et al., 2022).

Achieving these goals on wastewater treatment and
reuse requires an integrated approach across water-re-
lated authorities and sectors, as well as a supportive
policy and legislative environment. Implementing
integrated water resources management (IWRM, SDG
Indicator 6.5.1) is critical to ensure that wastewater
treatment and reuse reaches its full potential for
supporting the achievement of SDG 6 and other water-re-
lated targets (UNEP 2024). Unfortunately, more than
45 per cent of countries report limited pollution control
measures (Figure 32).

Few countries have strong pollution control instruments, but implementation levels have increased

Percentage
of countries

100 p

Limited /
ad-hoc
(>45%)

Fair (25%)

Effective
(~30%)

2017 2023

@ L @ @ @ J

Pollution control instruments (Q3.1c). 2023
implementation level:

Very low Low
(0,10) (20, 30)

Medium-low Medium-high High

Very high  Not

(40, 50) (60,70)  (80,90)  (100) applicable

Figure 32. Management instruments for pollution control.

(SDG 6.5.1, UNEP, 2024)
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WASTEWATER REUSE AND ITS INTERLINKAGES
WITH CLIMATE CHANGE MITIGATION
AND ADAPTATION

As global warming increases, the frequency, severity and
duration of droughts, increasing water-use efficiencies
will be key to reducing the threat posed by water scarcity
on biodiversity and human welfare and sustainable
development (Mekonnen and Hoekstra, 2016). Under
future climate change scenarios, in which freshwater
supplies will become more stressed, the discharge of
treated wastewater into receiving streams with reduced
wastewater dilution capacity may become even more
crucial to maintaining ecosystem health and environ-
mental flows.

While wastewater reuse is decisive for global climate
warming adaptation, considering that climate change
is exacerbating both water scarcity and water-related
hazards such as droughts, there are also additional
strong interlinkages between wastewater treatment
reuse and climate change mitigation strategies. The
energy consumption of the water sector worldwide
corresponds for instance to 4 per cent of total global
electricity consumption and wastewater treatment
alone represents roughly a quarter of the water sector’s
electricity consumption (IEA, 2017). Nevertheless,

the wastewater itself contains significant amounts

of embedded energy that could provide most of the
electricity required for urban wastewater treatment, or
even more energy than is required for its treatment.

Sanitation and wastewater systems not only contribute
to GHG emissions during treatment processes, but also
directly through the breakdown of excreta discharged
into the environment (Dickin et al., 2020; IPCC, 2006).
The degradation of organic matter during wastewater
treatment contributes to approximately 1.6 per cent

of global GHG emissions and 5 per cent of global
non-carbon dioxide GHG emissions, while re-envisioning
wastewater treatment could offset the industry’'s GHG
footprint and make it a globally significant contributor of
negative carbon emissions (Lu et al., 2018).

Improved wastewater management and treatment could
therefore significantly contribute to the reduction of
carbon dioxide (CO,), nitrous oxide (N,0) and methane
(CH,) emissions from the wastewater treatment sector.
Valorization of the large and increasing quantities of

sewage sludge produced worldwide could furthermore
represent an important local, sustainable and renewable
energy source, producing biogas for process heating or
onsite electrical generation, or to be used as a building
material and in the composition of concrete.

GLOBAL MONITORING OF WASTEWATER
TREATMENT AND SAFE REUSE: CHALLENGES AND
OPPORTUNITIES

Improving wastewater management and reuse is a
complex challenge, but many countries worldwide have
experience to build on and scale up: solutions can be
adapted to different socioeconomic and environmental
contexts. With the right policies, it has been suggested
that wastewater could provide alternative energy to half
a billion people, supply over 10 times the water provided
by the current global desalination capacity and offset
over 10 per cent of global fertilizer use (UNEPR, 2023).

Concerning reuse options, agriculture is by far the

most important in terms of volume, because it is the
activity that demands the most water worldwide. This
reuse is expected to increase because the potential to
reuse wastewater is still high (even agricultural reuse
only represents <1 per cent in volume of the total water
demand of the sector; Jiménez and Takashi, 2008).
Reusing nitrogen, phosphorus and potassium from
wastewater would also help reduce dependence on
synthetic fertilizers, offsetting approximately 13 per cent
of the global agricultural nutrient demand (UNEP, 2023).

Recycling, safe water reclamation and reuse need,
however, to be regulated and aligned with national
quality standards or international guidelines; the WHO
guidelines for the safe use of wastewater, excreta and
greywater in agriculture and aquaculture, for instance
(WHO 2006). However, in contrast to potable water,
wastewater reuse has no universal standards. There
are three reasons for this: (1) it can cover very different
uses; (2) it is a relatively recent human practice and (3) it
has been developed locally in different ways to address
specific needs that are difficult to extrapolate to other
conditions (Jiménez and Takashi, 2008).

In the absence of a standardized definition of safe
wastewater reuse, in which the required levels of
treatment would have to correspond to the level of
risk to human health and the environment of the
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specific type of reuse, it is very challenging to define
compliance standards with the aim of reporting on a
common definition of wastewater reuse at global level.
The environmental and health hazards associated with
the widespread presence of persistent micropollutants
in (treated) wastewater streams (e.g. heavy metals,
herbicides, pesticides, pharmaceuticals and hormones)
are indeed difficult to consider regarding the dilution in
the receiving systems and the safe reuse options.

The global reporting of national wastewater reuse

flows within SDG Target 6.3 could therefore initially

be monitored through two quantitative components:
untreated (direct reuse) and treated (indirect reuse)
without considering either the technologies used to treat
the wastewater flows or the standards with which they
should comply, both of which strongly depend on the
local environmental context and national regulations.

WASTEWATER REUSE MONITORING WITHIN SDG
INDICATOR 6.3.1

A supplementary variable on safe wastewater

reuse at country and regional level could possibly

be integrated into future revisions of the SDG 6.3.1
indicator metadata to address the intent of the Target
6.3 language more comprehensively and, given the
major and increasing concerns to adapt to climate
warming impacts on hydrological resources whose
quality need to be better protected (UN-Habitat and
WHO, 2021). Such an approach would be a first step
before a supplementary SDG indicator and/or reporting
mechanism on safe reuse could be adopted, while
providing a well-defined and internationally comparable
variable for global wastewater reuse analysis and

use by policymakers and urban/land planners, within
the existing framework of the UN-Water Integrated
Monitoring Initiative for SDG 6 (IMI-SDGS6).

Currently, wastewater statistics are typically compiled
by National Statistical Offices (NSOs), line ministries,
national water operators or regulators. Over the past
decade, efforts have been made to introduce stand-
ardized methodologies and protocols to promote
international compilation and comparison. One of the
most prominent initiatives includes the three databases
(UNSD/UNEP OECD and Eurostat) that are used to
populate SDG Indicator 6.3.1.

The wastewater reuse data from the three aforemen-
tioned databases and reported directly to UN-Habitat
through the 2023 data drive, are presented in Figure 33
and Annex 5, taking into account the latest year reported
over the last ten years (from 2012 to 2022). These data
show that, of the 55 countries that reported some data
for this variable, 35 countries reported a measurable
flow, whereas 20 countries reported a zero value.

These results therefore demonstrate a relatively low
level of reporting for this variable worldwide. However
the reporting of wastewater reuse statistics could
substantially increase by including this variable in the
SDG 6.3.1 indicator methodology before the next data
drive in 2026. Another finding is that nearly a third of
the reporting countries reported an absence of reused
wastewater flows, highlighting the absence of waste-
water reuse practices in many countries. It is, however,
well known that many countries have recently expressed
their willingness to develop wastewater reuse policy
guidelines to adapt to climate change impacts and
growing demands on water.

Finally, it is meaningful to note that UNSD/UNEP
methodology does not distinguish between treated and
untreated wastewater, whereas the OECD and Eurostat
databases only include treated wastewater reuse,
thereby excluding the untreated wastewater reuse. In
fact, reused water is defined by UNSD as “Used water
directly received from another user with or without
treatment for further use. It also includes treated waste-
water received for further use from treatment plants,
but excludes water discharged into a watercourse and
used again downstream. It also excludes water recycling
within industrial sites”; whereas OECD and Eurostat
define it as “Water that has undergone wastewater
treatment and is delivered to a user as reclaimed waste-
water. This means the direct supply of treated effluent
to the user. Excluded is wastewater discharged into a
watercourse and used again downstream. Recycling
within industrial sites is excluded”. For this reason, in
the context of SDG 6.3.1 monitoring, UN-Habitat may
monitor total wastewater reuse flows and further disag-
gregate these into treated and non-treated flows when
this information is made available.
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SDG 6.3.1 reporting can include wastewater reuse flows, as they are called for in Target 6.3
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Figure 33. Volume of wastewater reuse reported in million m3/year

Thirty-five countries reported some values higher than zero, whereas 19 additional countries reported a zero value for this variable.

CONCLUSION AND RECOMMENDATIONS ON
WASTEWATER REUSE

Demand for freshwater will continue to increase in forth-
coming years due to growing demands, while freshwater
resources will continue to be threatened due to climate
change impacts on the water cycle. As a consequence,
promoting safe wastewater reuse could make a signif-
icant contribution to finding sustainable solutions to the
quantitative and qualitative aspects of the ongoing and
forthcoming water crises.

Given the effects of climate change on water resources,
wastewater treatment should be part of countries’
national action plans, water budgets and investment
plans. Planning for wastewater reuse should also be
taken into consideration in the early stages of urban
planning processes and when designing IWRM plans in
the catchment area. There is therefore a future need to:
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develop specific local/national guidelines and standards
for wastewater reuse; harmonize regional standards for
nutrient levels in sewerage effluents, across the various
potential users; enhance social acceptance of waste-
water reuse; and improve the regulations governing the
treatment of industrial wastewater according to the
pollution type and level (UN-Habitat, 2023).

There is also a need to create smart subsidies and
provide incentives to attract the private sector to invest
in wastewater reuse technologies and resource recovery
and in improving the financial efficiency and sustain-
ability of wastewater utilities. Investing in wastewater
reuse and end-product recovery, such as the sale of
treated wastewater, biogas, heat and electricity, or
nutrients recovered from sewage sludge for fertilizers,
can help to reduce the operating costs of wastewater
treatment facilities (UN-Habitat, 2023).
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Promotion of the safe reuse of treated wastewater
should be prioritized in policies and monitored in
accordance with the ambitions of Target 6.3. Safe
wastewater reuse may also support the achievement of
other SDGs by making beneficial use of water, nutrients
and energy recoverable from wastewater and adapting to
growing (urban) population needs (SDGs 2 & 11), transi-
tioning to a circular economy (SDG 12) and adapting

to water scarcity induced by climate change (SDG 13)
(UN-Habitat and WHO, 2021).

Wastewater statistics, including on reuse, must be
collected and reported to relevant institutions more
effectively, to inform national decision-making and
attract more finance and support to an area of the water
cycle that has been neglected in many parts of the

world over the last decades, but which is essential to
adapt to climate change impacts on water availability.
The inclusion of a variable on wastewater reuse in

the framework of the SDG 6.3.1 on global wastewater
monitoring could (1) create a momentum to significantly
enhance wastewater reuse monitoring worldwide, (2)
generate a better knowledge on how much wastewater is
reused nationally and regionally and (3) support climate
change adaptation and mitigation plans, by helping
countries to build resilience for safeguarding livelihoods
and economies in response to current and future climate
change impacts.

This section therefore strongly supports the inclusion

of supplementary reporting on wastewater reuse
monitoring, as part of future reporting, in order to
address the ambitions of Target 6.3 more exhaustively.
Such an amendment could be relatively easily imple-
mented by using the three international databases
(UNSD, OECD and Eurostat) that are already used to
populate SDG Indicator 6.3.1 with data on the proportion
of total, industrial and domestic proportion of waste-
water safely treated.

5.2. Domestic wastewater and health

Wastewater that has been inadequately collected and
treated poses a variety of risks to human health and
undermines progress towards several health targets
under SDG 3, notably SDG Target 3.9 on substantially
reducing the number of deaths and illnesses from
hazardous chemicals and air, water and soil pollution
and contamination; SDG 3.9.2 estimates that at least
564 thousand deaths globally are attributable to inade-
guate sanitation services every year. However, this
figure likely underestimates the full health impact of
domestic wastewater that is not safely treated because
only diarrhoeal diseases are considered and only related
impacts within the immediate community (and not those
downstream). Six overlooked but key areas, in which
improvement in wastewater treatment can minimize
health risks and accelerate progress towards health-re-
lated SDG targets, are highlighted below.

Cholera control. The global incidence of cholera has
been increasing dramatically in recent years (WHO,
2024). Twice as many countries are reporting larger,
longer and more deadly outbreaks driven by dual
pressures of climate change and conflict (WHO, 2023).
The underlying cause of cholera is a lack of domestic
sanitation and wastewater management. Prevention

is better than the cure, as over 100 years of history
shows that treating wastewater can eradicate cholera
from a country, eliminating the costly burden of treating
patients and the need for vaccines. Cholera predictably
recurs in hotspots, all of which are characterized by a
lack of sanitation and wastewater treatment. Targeting
cholera hotspots with investments in both areas can
have a major impact in terms of sustainably reducing
outbreaks, deaths and costs to health services and to
the economy at-large.
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Antimicrobial resistance. Antimicrobial resistance (AMR)
is a silent pandemic, as rising resistance to antimicro-
bials means that common infections and routine surgery
are once again becoming deadly. An estimated 5 million
global deaths were attributable to AMR in 2019 (AMR
Collaborators, 2022). Recent studies demonstrate that
wastewater is important to AMR emergence (Sambaza
et al.,, 2023). Hundreds of millions of cases of diarrhoea
are treated with antimicrobials every year, of which an
estimated 60 per cent of cases (and associated antimi-
crobial exposures) could be reduced through universal
access to water, sanitation, ¢ and hygiene and waste-
water treatment (WHO, FAO, WOAH, 2020). Improving
sanitation (including wastewater treatment) are key to
reducing AMR (Collignon et al, 2018).

Food safety and security. WHO estimates that food-borne
hazards (primarily diarrhoea and invasive infectious
disease agents) caused 600 million illnesses and
420,000 deaths in 2010, 40 per cent of which were
children under five years of age (WHO, 2015). Untreated
wastewater and sludge are currently widely used for
irrigation and fertilizer for food crops. Demand is likely
to increase in response to water scarcity and climate
change. Safe reuse of wastewater is an increasingly
attractive strategy to address food insecurity especially
in peri-urban areas where wastewater is a reliable
nutrient rich source of irrigation water. Wastewater reuse
also contributes to the circular economy; however, safety
is the key to minimizing the negative consequences

of food-borne disease and reduced productivity due

to the accumulation of chemicals harmful to plants in
soils. Industrial pollution should be addressed at source
(before collection in wastewater collection systems and/
or delivery to industrial or urban WWTPs) and adequate
treatment employed before reuse.

Vector-borne disease. Mosquitoes are vectors for commu-
nicable diseases such as malaria and dengue and like
to breed in standing water. Although more commonly
observed in clean water, some species are adapting and
have been reported in open/partially covered drains.
Anopheles stephensi, a mosquito species that can
transmit malarial parasites, is now present in many
urban settings, setting it apart from the other main
mosquito vectors of malaria that primarily breed in
naturally occurring water bodies in rural areas. Global
incidences of malaria and dengue are high and have the

potential to grow as areas further away from the equator
become more habitable for host species. Improved
drainage, solid waste management and wastewater
collection and treatment need to play a more prominent
role in vector-borne disease control strategies.

Recreational water quality. Recreational activity at
beaches, lakes and rivers is key to human health,
well-being and local economies (tourism) providing
physical exercise and relaxation. Recreational sites

are often located in or near urban centres where water
bodies are impacted by wastewater discharges and can
overflow during floods, leading to disease outbreaks or
rendering sites unusable by the public for recreational
water activities. The management of wastewater
discharges and overflows is central to maintaining

or restoring recreational waters — which can inspire
national pride and boost tourism — along with direct
health and well-being benefits to site users. For example,
Paris has recently taken the opportunity of the 2024
Olympics to identify and treat all sources of wastewater
so that the Seine river is swimmable and fishable,
leaving a legacy for the population that will long outlast
the Olympics.

Protection of water and water infrastructure during and
after armed conflict. Protecting water resources and
water and wastewater infrastructure during and after
armed conflict is crucial for public health, environmental
sustainability and the stability of communities. Water
and wastewater systems are often targeted or collateral
damage during conflicts, leading to disruptions in water
supply and sanitation services. These disruptions can
exacerbate the spread of waterborne diseases and
impede recovery efforts. International humanitarian
law, including the Geneva Conventions, underscores

the importance of safeguarding water infrastructure.
Ensuring the functionality of water and wastewater
systems during and after conflicts helps to maintain
basic hygiene, prevent disease outbreaks and support
the resilience and rebuilding of affected communities.
Investing in the protection and rapid restoration of
water services is vital for the health and well-being

of populations in conflict zones and is a critical
component of post-conflict recovery and sustainable
development efforts.
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6. Conclusion

This latest progress update for SDG Indicator 6.3.1 underscores the
challenges associated with progress on safely treated wastewater and its
monitoring. Despite the fact that we are half way through the 2015-2030
SDG period, we are still unable to make a global estimate of the fate of
wastewater from all sources. However, based on the observed progress to
date, it is likely that for the next indicator report in 2027 (following the 2026
data drive) we will succeed in getting additional countries’ data, which
should thereby represent more than 50 per cent of the world population
and 50 per cent of the countries for the proportion of total and industrial
wastewater treated (Tier 1).
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This report points to an alarming lack of reported
statistics on the generation and treatment of total and
industrial wastewater, with the consequence that many
countries are not aware of the significant risks posed by
untreated wastewater in terms of pollution, health risks,
affected livelihoods and harm to ecosystems. Efforts
must also be made to progressively harmonize the
monitoring methodologies for wastewater for all sources
and countries supported, to improve the accuracy of
their reporting. This lack of knowledge and data also
strongly hinders informed decision-making in investment
and policy development, both of which are crucial to
adapting to the ongoing (and future) dramatic climate
change-induced impacts on water resources. In fact,

as a result, the guidance needed to adopt a strategic
approach to both mitigating and adapting to climate
change is not available. Without such information,
sustainable socioeconomic development will be limited.

As demonstrated in this report, disaggregated waste-
water statistics must be collected and analysed more
effectively to enable the “polluter pays” principle to

be reinforced and to inform national decision-makers
and stakeholders in the water sector, in order to
strengthen coordinated policy planning and make
informed decisions about water resource allocation and
investment that can rapidly realize environmental, social,
economic and institutional benefits.

Although safe wastewater reuse is called for in the
wording of Target 6.3, it is not yet monitored within the
SDG 6 framework. Improving wastewater management,
monitoring and reuse is not only fundamental for

safe and equitable water uses and for protection of

the environment and public health against hazardous
pollutants, it also contributes to sustainable

development, climate change mitigation and adaptation,
as well as peace and security, by increasing freshwater
resources and protecting their quality, while reducing
the large amounts of energy consumed by the treatment
processes and the GHG emissions produced by the
wastewater sector. It is therefore recommended that, in
future 6.3.1 reporting, every effort be made to quantify
reuse practices and trends and their contribution to
augmenting water resources, as a driver for increased
levels of safe treatment.

Specifically concerning domestic wastewater, perfor-
mance has been found to be uneven (broad regional
disparities) with an overall global estimate of 58 per
cent of household wastewater being safely treated. This
headline figure is consistent with other efforts to charac-
terize global wastewater generation and treatment (most
recently and notably, Jones 2021). Greater attention,
prioritization and investments are needed — particularly
in select regions and countries with lower performance
— to address indicator gaps. Such progress would also
serve to improve service levels associated with safely
managed sanitation (SDG Indicator 6.2.1). In many
cases, the most pressing issue is that wastewater
collection infrastructure and facilities (sewers and
septic tanks) are simply lacking. In some settings,
sewer flows discharged directly into the environment

or not sufficiently or safely treated at urban WWTPs are
the priorities. Issues of septic tank containment and
faecal sludge emptying and treatment are relevant and
important in many countries in which sewer networks
are not common.

64 PROGRESS ON THE PROPORTION OF DOMESTIC AND INDUSTRIAL WASTEWATER FLOWS SAFELY TREATED



References

REFERENCES 65



Antimicrobial Resistance Collaborators, Global burden of bacterial antimicrobial resistance in 2019: a systematic
analysis, Lancet 2022; 399: 629-55, https://doi.org/10.1016/ S0140-6736(21)02724-0

Collignon P, Beggs JJ, Walsh TR, Gandra S, Laxminarayan R. Anthropological and socioeconomic factors contrib-
uting to global antimicrobial resistance: a univariate and multivariable analysis. Lancet Planet Health. 2018
Sep;2(9):e398-e405. doi: 10.1016/S2542-5196(18)30186-4. PMID: 30177008.

Damania, R., Desbureaux, S., Rodella, A.-S., Russ, J., Zaveri, E., 2019. Quality Unknown: The Invisible Water Crisis.
Washington, DC: World Bank. http://hdl.handle.net/10986/32245

Dickin, S., Bayoumi, M., Giné, R., Andersson, K., Jiménez, A., 2020. Sustainable sanitation and gaps in global climate
policy and financing. npj Clean Water 3, 24. https://doi.org/10.1038/s41545-020-0072-8

Eurostat 2008. Statistical classification of economic activities in the European Community NACE Rev. 2. ISBN 978-92-
79-04741-1,1SSN 1977-0375, Cat. No. KS-RA-07-015-EN-N.

FAQ, 2019. On-farm practices for the safe use of wastewater in urban and peri-urban horticulture -a training handbook
for Farmer Field Schools, Second edition. Rome. 54 pp. Licence: CC BY-NC-SA 3.0 IGO.

Government of India. Ministry of Jal Shakti. Department of Drinking Water and Sanitation; Manual: Greywater
Management, 2021, https://swachhbharatmission.gov.in/sbmcms/writereaddata/Portal/Images/pdf/
Greywater_Management_Manual_English.pdf

IEA, 2017. Water-Energy Nexus, IEA, Paris https://www.iea.org/reports/water-energy-nexus, Licence: CC BY 4.0.

IPCC, 2006: 2006 IPCC Guidelines for National Greenhouse Gas Inventories. Available at:
http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/5_Volume5/V5_6_Ch6_Wastewater.pdf

Jiménez, B., and Takashi, A., 2008. Water Reuse: An International Survey of Current Practice, Issues and Needs.
10.2166/9781780401881.

Jones, E.R., Bierkens, M.F.P, Wanders, N. et al., 2022. Current wastewater treatment targets are insufficient to protect
surface water quality. Commun Earth Environ 3, 221. https://doi.org/10.1038/s43247-022-00554-y

Jones, E. R., van Vliet, M. T. H,, Qadir, M., and Bierkens, 2021, M. F. P: Country-level and gridded estimates of waste-
water production, collection, treatment and reuse, Earth Syst. Sci. Data, 13, 237-254,
https://doi.org/10.5194/essd-13-237-2021

Lu, L., Guest, J. S. & Peters, C. A. et al.,, 2018. Wastewater treatment for carbon capture and utilization. Nat.
Sustain 1, 750-758.

Mekonnen, M. M., Hoekstra, A. Y., 2016. Four billion people facing severe water scarcity. Sci. Adv. 2, e1500323.

OECD and Eurostat, 2018. Data Collection Manual for the OECD/Eurostat Joint Questionnaire on Inland Waters and
Eurostat regional water questionnaire. Concepts, definitions, current practices, evaluations and recommenda-
tions. Version 4. Luxembourg: Eurostat.

Shepherd Sundayi Sambaza, Nisha Naicker, Contribution of wastewater to antimicrobial resistance: A review article,
Journal of Global Antimicrobial Resistance, Volume 34, 2023, Pages 23-29, ISSN 2213-7165,
https://doi.org/10.1016/j.jgar.2023.05.010.

66 PROGRESS ON THE PROPORTION OF DOMESTIC AND INDUSTRIAL WASTEWATER FLOWS SAFELY TREATED


https://doi.org/10.1016/%20S0140-6736(21)02724-0
http://hdl.handle.net/10986/32245
https://doi.org/10.1038/s41545-020-0072-8
https://swachhbharatmission.gov.in/sbmcms/writereaddata/Portal/Images/pdf/ Greywater_Management_Manual_English.pdf 
https://swachhbharatmission.gov.in/sbmcms/writereaddata/Portal/Images/pdf/ Greywater_Management_Manual_English.pdf 
https://www.iea.org/reports/water-energy-nexus
http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/5_Volume5/V5_6_Ch6_Wastewater.pdf
https://doi.org/10.1038/s43247-022-00554-y
https://doi.org/10.5194/essd-13-237-2021
https://doi.org/10.1016/j.jgar.2023.05.010

Tuholske, C., Halpern, B.S., Blasco, G., Villasenor, J.C., Frazier, M., Caylor, K., 2021. Mapping global inputs and impacts
from of human sewage in coastal ecosystems. PLoS ONE 16(11): e0258898.
https://doi.org/10.1371/journal.pone.0258898

United Nations, 2024. The United Nations World Water Development Report 2024: Water for Prosperity and Peace.
UNESCO, Paris.

United Nations Children’s Fund (UNICEF) and World Health Organization (WHO), Progress on household drinking water,
sanitation and hygiene 2000—2022: special focus on gender. New York: 2023.

UNDESA, 2008. International Standard Industrial Classification of All Economic Activities (ISIC), Revision 4. New York:
United Nations. Available at https://unstats.un.org/unsd/publication/seriesm/seriesm_4rev4e.pdf

UNER 2023. Wastewater — Turning Problem to Solution. A UNEP Rapid Response Assessment. Nairobi. DOI:
https://doi.org/10.59117/20.500.11822/43142

UNER 2024. Progress on implementation of Integrated Water Resources Management. Mid-term status of SDG indicator
6.5.1 and acceleration needs, with a special focus on climate change.

UN-Habitat and EPA, 2023. Technical report: Volumes of wastewater and pollutant loads discharged by industrial and
municipal facilities in Ghana, in line with the global monitoring of SDG Indicator 6.3.1. United Nations Human
Settlements Programme (UN-Habitat) and Environmental Protection Agency (EPA) Ghana.

UN-Habitat and WHO, 2021. Progress on wastewater treatment — Global status and acceleration needs for SDG
Indicator 6.3.1. United Nations Human Settlements Programme (UN-Habitat) and World Health Organization
(WHO), Geneva.

UN-Habitat, 2023. Setting the agenda for safe and sustainable wastewater management and monitoring in the context
of the SDGs. United Nations Human Settlements Programme (UN-Habitat).
https://www.gwsc.ait.ac.th/wp-content/uploads/2024/03/WW_PolicyBrief.pdf

UN-Water, 2017. Integrated Monitoring Guide for Sustainable Development Goal 6 on Water and Sanitation Targets
and global indicators.

World Health Organization (WHO), 2006. Guidelines for the safe use of wastewater, excreta and greywater in agricul-
ture and aquaculture. World Health Organization. https://iris.who.int/handle/10665/78265

World Health Organization, WHO estimates of the global burden of foodborne diseases: foodborne disease burden epi-
demiology reference group 2007-2015, 2015

World Health Organization (WHO), Food and Agriculture Organization of the United Nations (FAO) and World Organi-
sation for Animal Health (WOAH), Technical brief on water, sanitation, hygiene and wastewater management to
prevent infections and reduce the spread of antimicrobial resistance, 2020

World Health Organization, Weekly epidemiological record, No. 38,2023, 98, 431-452, link: http://
www.who.int/wer

World Health Organization, Multi-country outbreak of cholera, External Situation Report n.11, published 12 February
2024, link: https://www.who.int/publications/m/item/multi-country-outbreak-of-cholera—-external-situation-re-
port-11--12-february-2024

Wilkinson, J., Boxall, A.B.A., Kolpin, D.W,, et al., 2022. Pharmaceutical pollution of the world's rivers. Proceedings of the
National Academy of Sciences of the United States of America. e2113947119. ISSN 1091-6490.

Yao, F, Livneh, B., Rajagopalan, B., Wang, J., Crétaux, J.F, Wada, Y., Berge-Nguyen, M., 2023. Satellites reveal widespread
decline in global lake water storage. Science, 19, 380(6646): 743-749. doi: 10.1126/science.abo2812.

REFERENCES 67


https://doi.org/10.1371/journal.pone.0258898
https://unstats.un.org/unsd/publication/seriesm/seriesm_4rev4e.pdf
https://doi.org/10.59117/20.500.11822/43142
https://www.gwsc.ait.ac.th/wp-content/uploads/2024/03/WW_PolicyBrief.pdf
https://iris.who.int/handle/10665/78265
http://www.who.int/wer
http://www.who.int/wer
https://www.who.int/publications/m/item/multi-country-outbreak-of-cholera--external-situation-report--11---12-february-2024
https://www.who.int/publications/m/item/multi-country-outbreak-of-cholera--external-situation-report--11---12-february-2024

68

PROGRESS ON THE PROPORTION OF DOMESTIC AND INDUSTRIAL WASTEWATER FLOWS SAFELY TREATED



Annexes

ANNEXES 69



Annex 1: Wastewater terms and definitions relevant to this report.

TERM DEFINITION

Water which is of no further immediate value to the purpose for which it was
Wastewater®"¢ used because of its quality, quantity or time of occurrence. Cooling water is not
considered to be wastewater.

Total volume of wastewater generated by economic activities (agriculture,
Total wastewater forestry and fishing; mining and quarrying; manufacturing; electricity, gas, steam
generated®® and air conditioning supply; and other economic activities) and households.
Cooling water is excluded.

Water discharged after being used in, or produced by, industrial production
processes and which is of no further immediate value to these processes. Where
process water recycling systems have been installed, process wastewater is
Industrial wastewater®© the final discharge from these circuits. To meet quality standards for eventual
discharge into public sewers, this process wastewater is understood to be
subjected to ex-process in-plant treatment. Cooling water is not considered here.
Sanitary wastewater and surface run-off from industries are also excluded here.

Wastewater from residential settlements and services which originates predomi-

Domestic wastewater®® . .
nantly from the human metabolism and from household activities.

Household derived wastewater that has not come in contact with excreta and
Greywater is typically derived from sinks, drains, laundry machines, or other non-excreta
related functions and facilities.

Urban (municipal) Domestic wastewater or the mixture of domestic wastewater with industrial
wastewater®® wastewater and/or runoff rain water.

Urban (municipal) A system of conduits which collects and conducts urban or municipal waste-
wastewater water. Collecting systems are often operated by public authorities or semi-public
collecting system® associations.

Individual private systems and operations in place to evacuate and collect
domestic and other wastewater in cases where a collective/public/urban
collecting system is not available or not justified because it would either
produce no environmental benefit or involve excessive cost. This includes in
particular the transport of wastewater from storage tanks to treatment plants by
means of trucks.

Independent
wastewater
collecting system®

Process to render wastewater fit to meet applicable environmental standards or

Wastewater treatment? . :
other quality norms for recycling or reuse.
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Other (industrial)
wastewater
treatmentb¢

Urban wastewater

treatment®"¢

Independent
treatment®"°

Primary treatment® "¢

Secondary
treatment>®°

Tertiary treatment®®¢

Safely
treated wastewater

Treatment of wastewater in any non-public treatment plant, e.g. industrial waste-
water treatment plants (IWWTPs). Excluded from “other wastewater treatment”
is the treatment in septic tanks. IWWTPs may also be classified under ISIC 37
(Sewerage) or under the main activity class of the industrial establishment

they belong to.

Treatment of urban or municipal wastewater in urban wastewater treatment
plants (WWTPs). Urban WWTPs are usually operated by public authorities or
by private companies working by order of public authorities. Urban wastewater
treatment includes wastewater delivered to treatment plants by trucks.

Facilities for preliminary treatment, treatment, infiltration or discharge of
domestic wastewater from dwellings generally between 1 and 50 population
equivalents, not connected to an urban wastewater collecting system. An
example is septic tanks. Excluded from here are systems with storage tanks from
which the wastewater is transported periodically by trucks to an urban waste-
water treatment plant.

Treatment of wastewater by a physical and/or chemical process involving
settlement of suspended solids, or other process in which the BOD, of the
incoming wastewater is reduced by at least 20 per cent before discharge and
the total suspended solids of the incoming wastewater are reduced by at
least 50 per cent.

Post-primary treatment of wastewater by a process generally involving
biological treatment with a secondary settlement or other process, resulting

in a Biochemical Oxygen Demand (BOD) removal of at least 70 per cent and

a Chemical Oxygen Demand (COD) removal of at least 75 per cent. Natural
biological treatment processes are also considered under secondary treatment
if the constituents of the effluents from this type of treatment are similar to the
conventional secondary treatment.

Treatment (additional to secondary treatment) of nitrogen and/or phosphorous
and/or any other pollutant affecting the quality or a specific use of water. micro-
biological pollution, colour etc. The different possible treatment efficiencies
(“organic pollution removal” of at least 95 per cent for BOD, and 85 per cent for
COD, “nitrogen removal” of at least 70 per cent, “phosphorous removal” of at least
80 per cent and “microbiological removal”) cannot be added and are exclusive.

Wastewater that has been treated and discharged in compliance with relevant
standards, or has been treated by processes commensurate with secondary or
higher treatment.

areferenced from the Indicator 6.3.1 metadata.
breferenced from the UNSD/UNEP Environmental questionnaire.
°referenced from the OECD/Eurostat Inland Waters Environmental questionnaire.
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Annex 2: Description of the five stages of the household wastewater
conceptual framework.

1. Generation. Some countries produce statistics on the total annual volume of wastewater generated by house-
holds. For those that do not, WHO estimates the annual volume of household wastewater generated based on
data for the country’s population, domestic water use (litres per capita per day), and the ratio of domestic water
use to wastewater produced.?® Between these two methods, WHO can compute or compile the total volume of
household wastewater generated per year for all countries.

2. Collection. Household wastewater is classified as “collected” if greywater and blackwater are conveyed from
a household into either an urban or independent wastewater collection system (refer to definitions in Annex

1). Urban wastewater collection systems (a term used by UNSD, OECD, and Eurostat) are collective sewer/
sewage networks — referred to herein as sewers for brevity. Independent wastewater collection systems include
connections to non-sewer infrastructure typically scaled to an individual or small cluster of households — most
commonly a septic or holding tank, but may also include conveyance to small-scale decentralized wastewater
systems. However, independent wastewater collection systems are referred to as septic tanks in this report,
for brevity. Wastewater produced by households with other types of sanitation facilities (such as pit latrines) is
not considered to be collected because such facilities do not commonly collect greywater — which constitutes
a significant proportion of household wastewater. In principle, greywater flows classified as uncollected by
WHO could be collected in dedicated greywater collection and treatment systems (e.qg. infiltration systems,
gardens, etc.). However, data specific to greywater collection remain very rare. Box 3 presents an example of a
programme in India to both promote and monitor greywater-specific management systems.

3. Delivery to treatment. After collection in sewers or septic tanks, household wastewater may be subsequently
delivered to treatment facilities or discharged directly into the environment. Treatment facilities may include
urban WWTPs or independent treatment facilities (typically septic tanks with leach fields, but also more
sophisticated decentralized treatment systems). Sewer wastewater that is not delivered to an urban WWTP may
instead be discharged into the environment from: direct discharge end-pipes of the sewer network, combined
sewer overflows,?” or leaking sewer pipes. Septic tank wastewater that is not delivered to treatment may
originate from septic tanks that contaminate the surrounding environment (are classified as “not contained")?®
or emptied faecal sludges that are disposed of unsafely and/or without treatment. For countries where national
data are unavailable for the proportion of sewer wastewater delivered to WWTPs or the proportion of septic tank
wastewater contained, WHO uses standard assumptions of 100 per cent and 50 per cent respectively.

26 For countries where national data are unavailable for domestic water use or the ratio of domestic water use to wastewater produced, WHO uses
standard assumptions.

27 Sewers that combine blackwater and runoff water and may discharge raw wastewater into the environment during rainfall events.

28 Potentially through overflow, flooding, leaking, breakage or incorrect design (i.e. a septic tank with no proper infiltration system).
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4./5. Treatment and discharge. Once delivered to treatment facilities, household wastewater may be treated by various
types of technologies and processes — commonly classified as primary, secondary, and tertiary levels based on the
highest level of treatment employed at the facility (see Annex 1 for definitions). There may also be relevant regula-
tions or standards with which discharges are legally bound to comply. WHO interprets flows that are compliant with
applicable regulations and standards as “safely treated”. Countries may monitor one or both aspects of wastewater
treatment (by technology or by discharge compliance). WHO gives preference to using data on compliance with
discharge standards over data on treatment by technology for the purposes of computing estimates. However,

when data on compliance are not available, data on the type of technologies employed are used for the computation
of estimates — with treatment by secondary or higher processes considered as proxy for safe treatment. Primary
treatment alone is not considered safe treatment in most cases.?® In some cases, sewer wastewater flows that are
delivered to urban WWTPs may not actually receive treatment if facilities are operating over capacity, are temporarily
offline or are dysfunctional. Specifically for septic tanks, flows are classified as receiving safe treatment (commen-
surate with removal efficiencies associated with secondary or higher processes) when they are contained, treated in
the tank and discharged through an infiltration system; and where accumulated and emptied faecal sludge are safely
disposed of or treated. All of the aforementioned aspects pertaining to sewer and septic tank flows are represented in
the conceptual framework and accounted for (either through reported data or assumptions) in country estimates.

29 The only exception being discharges conveyed through a long ocean outfall.
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Annex 3: Number of United Nations Member States reporting wastewater
statistics (by volumetric and population-based variables) to UNSD/
UNEP, Eurostat and OECD questionnaires (data compiled from all sources
in April 2024).
ANY
DATA

2012-
2022

ANY

DATA
2017-

2022

VOLUMETRIC

POPULATION

* Data for 2022 have only been reported and published by OECD
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Total wastewater generated

By agriculture, forestry and fishing
(ISIC/NACE 01-03)

By mining and quarrying
(ISIC/NACE 05-09)

By manufacturing industries
(ISIC/NACE 10-33)

By energy production and
distribution (ISIC/NACE 35)

By construction (ISIC/NACE 41-43)
By services (ISIC/NACE 45-99)
By households

Total wastewater treated
at urban WWTPs

By secondary or higher treatment
(urban WWTPs)

Total wastewater treated at other
treatment plants

By secondary or higher treatment
(other WWTPs)
Total wastewater treated at
independent treatment
Percentage connected to sewers
Percentage connected to sewers

delivering to urban WWTPs

Percentage connected to sewers
delivering to urban WWTPs with
secondary or higher treatment

Percentage connected to
independent treatment
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Annex 4: Changes over time in country estimates for safely treated
household wastewater.

WHO updates its global database of country household wastewater data and computes revised country estimates
every two years. The 140 country estimates that were computed by WHO as part of the 2022 update are based on
the most recent official data available for the 22 data input variables, with assumptions being employed to fill in data
gaps. Each estimate reflects a snapshot of the best and most recently available data. However, this methodological
approach does not yet make it possible to directly compare country estimates across reporting periods (i.e. 2022 vs
2020) for all countries because:

. new data are still being reported, found, and compiled;
previously compiled data are being reinterpreted through country consultations;
many countries are missing a robust time series for the most important variables in the conceptual framework.

Figure 34 compares the country estimates for 2020 and 2022 and highlights those countries with the biggest differ-
ences (those points situated away from the line of parity in the figure)

With some notable exceptions, estimates for safely treated household wastewater are similar between
2020 and 2022
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Figure 34. Comparison of 2020 versus 2022 country estimates for household wastewater
safely treated
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Table 6 describes the rationales for the most extreme temporal variations — which are typically the result of data
interpretation issues or new data found and compiled by WHO to enhance the estimates rather than rapid improve-
ments or degradations associated with country performance References therein refer to data sources described in
each country's respective country file.

Table 6. Description of the rationales for the most extreme cases of variability between the 2020
and 2022 country estimates.

Armenia The proportion of sewer wastewater treated to secondary or higher levels was corrected from 54.7 per
cent (as reported by ArmSTAT in 2019) to 0 per cent (based on information received during the country
consultation in 2023). ArmSTAT confirmed that only primary treatment is employed at urban WWTPs in
Armenia, which is not considered safely treated.

Australia Primary treatment in combination with a long ocean outfall is classified as safely treated for the
purposes of household wastewater monitoring. Discussion during the most recent country consultation
revealed that a significant fraction of flows treated to primary levels could be classified as long ocean
outfalls and would therefore qualify for classification as safely treated.

Belarus New urban WWTP compliance data were compiled from the National Statistical Committee, indicating
that 99.8 per cent of received sewer flows were in compliance with standards. This data point
superseded a previously compiled data point indicating that 68 per cent of received sewer flows were
treated by secondary or higher processes, resulting in a much higher estimate of the proportion of
household wastewater safely treated.

Croatia Similar to the example of Belarus, data on compliance with discharge standards (38 per cent, in this
case relating to the Urban Wastewater Treatment Directive of the EU) were added to the dataset, giving
aresult significantly lower than the 95 per cent of received sewer flows treated by secondary or higher
processes reported by the Ministry of Health for the 2020 estimate.

Egypt A data point on the proportion of sewer wastewater delivered to treatment was misinterpreted for the
computation of the 2020 estimate (57 per cent) and was not used for the 2022 estimate. Therefore, the
standard assumption of 100 per cent of sewer wastewater delivered to urban WWTPs was applied for
the 2022 estimate, in place of the missing reported data for this variable.

Greenland The proportion of household wastewater collected in sewers (derived from estimates from the JMP on
household sanitation facilities) was revised from 95 per cent to 0 per cent based on new information on
household sanitation facilities.

Iceland The proportion of sewer wastewater that received any treatment was 75 per cent (Statistics Iceland,
2017) for the 2020 estimate but was incorrectly reported as primary treatment with long ocean outfall
to OECD. During a country consultation in 2023, national authorities confirmed that actual safe
wastewater treatment (secondary or higher, or primary with a long ocean outfall) was 0.17 per cent,
resulting in a significant decrease in the estimate of the proportion of wastewater safely treated.

Ireland As with Croatia, data on compliance (50 per cent) used for the 2022 estimate replaced data on the
proportion of sewer wastewater treated by secondary or higher processes (97 per cent) used for the
2020 estimates, significantly reducing the 2022 country estimate.

Italy New data on the proportion of sewer wastewater delivered to urban WWTPs (80 per cent) were
compiled from Eurostat and employed for the 2022 estimate - replacing the standard assumption of
100 per cent used for the 2020 estimate, and resulting in a lower 2022 country estimate.

Zimbabwe The proportion of household wastewater generated by sewer-connected households was revised from
26 per cent in the 2020 estimate to 62 per cent in the 2022 estimate due to new reported data on total
household wastewater generated.
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As the household wastewater database is becoming increasingly robust, WHO is planning to revise its methodology
to allow for the computation of temporal (time series) estimates. Figure 35 and Figure 36 present several select and
notable country-specific time series for particular variables in the conceptual framework for household wastewater.
These time series demonstrate the presence of routine monitoring and reporting allowing for reliable trends in
household wastewater monitoring to be established for many countries.

Some countries have established strong time series for the proportion of sewer wastewater
delivered to urban WWTPs
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Figure 35. Notable time series for the proportion of household wastewater collected in urban
wastewater collection systems and delivered to treatment.
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Some countries have established strong time series for the proportion of sewer wastewater
delivered to WWTPs and safely treated
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Figure 36. Notable time series for the proportion of household wastewater delivered from
sewers to WWTPs and treated by secondary or higher processes.
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Annex 5: Volume of wastewater reuse reported in million m3/year, data
source and reporting year.

COUNTRY VOLUME (MILLION M3/YEAR) SOURCE YEAR
Albania 0 UNSD 2021
Algeria 50 UNSD 2015
Australia 297 OECD 2021
Austria 0 Eurostat 2021
Azerbaijan 0 UNSD 2021
Bahrain 46 UNSD 2021
Bangladesh 1,734 UN-Habitat 2022
Belgium 0 Eurostat 2020
Bosnia and Herzegovina 9 UNSD 2015
Botswana 0 UNSD 2015
Brazil 0 UNSD 2013
Bulgaria 8 Eurostat 2018
Cabo Verde 1 UN-Habitat 2021
Cayman Islands 0 UNSD 2015
China, Hong Kong Special Administrative Region 0 UNSD 2015
Colombia 0 UN-Habitat 2021
Croatia 173 Eurostat 2018
Cuba 12 UNSD 2021
Cyprus 30 UN-Habitat 2020
Egypt 20,500 UNSD 2015
Estonia 0 Eurostat 2021
Georgia 0 UNSD 2013
Ghana 0 UN-Habitat 2022
Israel 557 OECD 2021
Japan 229 UN-Habitat 2020
Jordan 167 UNSD 2021
Kazakhstan 507 UNSD 2021
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COUNTRY VOLUME (MILLION M?/YEAR) SOURCE YEAR

Korea 1,332 OECD 2014
Kuwait 420 UNSD 2014
Kyrgyzstan 0 UNSD 2017
Latvia 0 Eurostat 2018
Lithuania 0 Eurostat 2021
Luxembourg 0 Eurostat 2021
Maldives 0 UNSD 2015
Malta 1 Eurostat 2021
Mauritius 1 UNSD 2021
Mexico 3,318 OECD 2021
Monaco 0 UNSD 2021
Montenegro 1 UNSD 2012
Netherlands 0 Eurostat 2018
North Macedonia 1 Eurostat 2013
Qatar 185 UNSD 2021
Republic of Moldova 9 UNSD 2021
Saint Kitts and Nevis 0 UNSD 2012
Saudi Arabia 311 UNSD 2019
Singapore 236 UN-Habitat 2022
Slovenia 26 Eurostat 2021
Spain 532 Eurostat 2020
Sweden 65 Eurostat 2020
Syrian Arab Republic 2,392 UNSD 2020
Tunisia 57 UNSD 2014
Tiirkiye 69 Eurostat 2020
Ukraine 634 UNSD 2021
United Arab Emirates 564 UNSD 2020
Zimbabwe 1,789 UNSD 2021

80 PROGRESS ON THE PROPORTION OF DOMESTIC AND INDUSTRIAL WASTEWATER FLOWS SAFELY TREATED



%05 09121 L'9evZ | G9SL | 8’86 | 00 60 L'6/€ | 9788C | G'LE9 | IBMGBHNN | 020C A4
%001 %0L 6188, | 806LC | 9€LLE 9eLLE 1BUGEH NN | 020C epeue)
06 008 0°0¢ 0°G 1BNGeH NN | 1202 uoolawe)

0C 1BNQBHNN | 120Z 3pia oqe)

L asnn £102 Ipuning

%001 %LS 9Zvs 605 | 8Ly | €8¢ | ¥Ov | ST 56 829 A €05 leisong | 6L0C elebing
L'6SY asNn 6102 lizeig

%LE 98¢ 870l ¢08 ¢Sl 20 1e1soing 1Z0z | ®uinobazioH pue elusog
gL asNN 1202 elajog

A asNN 1202 azpg

%001 8096 §'998 | ©°06€ | L'88 €8 0962 L8 8g leisong | 8L0C wnibjag
%09 %2y Lyl gLyl | €¥STL 6'€99 | 09 voyl 8'gel 8L £0ve @sNN 1202 sniejg
%L0°0 €0 SeeLl | 8'6V0L | L'€89 1eNGEH NN | 120C Ysape|bueg
%001 %001 5691 29 S69L | TE€IL | ¥0 00 00 A g 00 asNN L20¢ urelyeg
%09 8792 00 0Thy asNn 1202 uefiequazy
%LL 0'vL0L 6ZLSL | 1959 | €688 | L0 evL gse £YSE 9L 1BUCEH NN | 120C elnsny
%66 6'8vLT 81912 @230 120e elensny
%05 %2T vl Svy | §See 10T L 20 L9yl Ly 58 Sy €0 1BUGBH NN | 220C eluswly
%9¢€ rrLel 67SES | 67SES asNn 6L0C eunuabiy
re v'e asNn 1202 epngueg pue enfinuy

%001 4114 z0e asNN 6102 esopuy
€72 asNn L10T eLably

%67 09¢ S€L vlL LC 1eisoing 1202 elueqy

anpoid
sausnpul
joejnuep
pue buluipy

Buuin:

(1218M BuIj002
Buipnjoxa) Auomo9pe

pueu

Kjddns quaunean
‘uon3j|09 J91EM
‘Ansaloy ‘ainynaniby
221nos ejeq

o
5y g ) E
- - - Y
£ £ Y =
= = =
o ) 5 =
@ (7] @ =]
—- P~ - =
[ (] o @
= = = ]
2 2 ) =
z g z =
4 e 4 =

Buik1ienb

(%) porean (redh/;w uoniN) (1edk/cw o)
121EM3)SEM JO OlRY pajeal) Jajemaisem pajesauah 1a1emalsepm

‘(19)eM3)SeM [eLiisnpul pue [e}o}) elep A13uno) :g xauuy

81

ANNEXES



%09 eLLL L'S8LL | L'S0L asNn 0202 bes|
(o ongnday orwejsy)

%9¢ LSLyL 0'€68¢ | 0'€68¢ asNn 6102 wel
%LE 70086 EYLY9T | EVLI9T 1BNGEH NN | 020 eipu|
%001 '8¢5 L'G6E | 9'8LE | §9L jeysoing 1202 Krebuny
%88 %8 00L TL an T 70 L0 Ty Le 1BUGBHNN | 2207 euey9
%001 %65 672001 | T'8L8 | €989 | LT6LS  €L6L| 0L 08¢ €95 880l | €Ll 1eUQeH NN | 6L0C fuewsag
%001 %L6 8GlS9 | T'SOSL | 9°820S | L9SLE | €8SL | L0 06lvl | L'v6 50 leison3 | 0202 aoueiy
%08 LT £9¥e | 860 s leisong | 1207 puejuid
%65 %EY 998 Ol | LIyl | LZE | 002 | 0S 008 1eUQeH NN | 1202 eidoiy)y
%56 %EL LIl 9yl | 9€zL | ZEOL | €0 | 00 L'l 6L 0Ll 00 L'0 | 1BMGBHNN | 0202 eluojs3
6LLS asnn 6L0C 1dAb3

%0€ 9'€z¢ 16801 asnn 0202 Jopenag
%EE LTLE £756 asNn 0202 a1jqnday uestuiwiog
826 | TIWZ | 6GE | 90 80 78y L0 60e | 1eson3 | 1Z0Z Hewuag

%88 %LE 9850L | 9°/9L | 066LL | 6'EEE | L8O 4 leisong | 1202 e1Y23z9
%001 41 A 1BMGEH NN | 0202 snudkg
%hT %001 0519 069 | L'GSC | 8088 | 68L 0¥ LS L'9g 198 asnn 1202 eqng
%56 %001 8681 €Lc | 8002 | verL | TEE | TS L0 10T 6l oLl leison3 | 1202 eheol)
%82 %9 66LL 698 | 8lZv | ¥0CZ | 68F 08 230 1202 eOIY B1S0)
%S %vE 9%lzl | TLSL | €189C | ¥'Sv6L | TE6T | &L e L'6le | 8'8LL 1BUGBHNN | 0207 eIquiojo
0L asNn £102 4v's 0eR} ‘BUIY)

%001 66101 96 | 6'890L asNn 6loz | °vS Buoy Buoy eunyy
001298 1BMGBHNN | 1207 eulyy

19)eMa)seM |ejo|

(%) parean
19]EM3)SEM Jo oljey

19)eMalseM |ejo|

(redh/;w uoniN)
pajeal) Jajemaisem

19)EMI)SeM |ejo]

spjoyasnoy ajeAtid

uondnisuo)

Ajddns quauneasn
‘uon99||03 Jarem
(421eM HUIj00D
Buipnjoxa) Auomoap
jouonnqiisip
pue uonanpoid

(teak/sw vorjiN)
—uwum._wzwa ojemalse

sausnpul
Buunoenuepy

Huikasenb pue buluipy

‘Ansaloy ‘ainynaniby

I

PROGRESS ON THE PROPORTION OF DOMESTIC AND INDUSTRIAL WASTEWATER FLOWS SAFELY TREATED

82



Ll Ll IBUGBHNN | 020C [edeN

%001 (20 10 20 4 asNn 1202 sewveA
8vLE asnn 6102 0920101

%98 Ve 2 1BHGEHNN | £L0C oibauajuopy
%001 LyL LyL 19z | 98y asNn 1202 eljobuo
%001 6' 00 6 00 00 asNn 1202 odeuop
%07 %52 06589 | 0°TLLL | 0'998€L 030 1202 091XoN
L'LS asnn 1202 sniunepy

%8L Lee 6'82 IBUGBHNN | 020C 21
72T asnn 6L0Z eisejely

%EE L1l 6'GE asNn 6102 IMefey
%86 106 9°L6 lelsoing | 1202 Banoquiaxny
%88 %91 z1i8L 8S | L¥le | LS9l | SUS | 80 a 6'L€ 61 % lelsoin3 | 1202 eluenyi
0L asnn 1202 uLR)SURYI3I

%9 %EE vELL 06 | S9/L | 9l0L | 9% | L0 61 vyl 60L ey lelson3 | 1202 eme
Tee IBHGBHNN | 020 emny

66/v¥ZL HISNN

%28'L 0l £'es €8s | €v 8'e 8'G lelson3 | 6102 12pun 0A0SOY
%9L 6°8YEL 6°GLLL 'S8 gL | 90 asnn £10Z ehuay
%€l % 0899 v98 | ¥'Z80S | 0609 | 6°LE | L0 L780% 8967 19z 8'S6 asnn 1202 ueisyyezey
%L6 V192 L'e6C | ¥'L9T LSt asNn £10Z uepior
0°0£051 1eUgeH NN | 0202 ueder

%001 651 6¥SL | TS6 | 868 IBHGBHNN | 2202 ejewer
6295 a 0°ee 6°€ 030 0202 [pess|

13]eMa)SeM [B10]
13)eMma)sem [e10]
13]eMa)SeM [e10]
spjoyasnoy ajeAld
uonaNNSuUo)
Ajddns quauneasn
‘uon99||03 Jarem
(421eM HUIj00D
Buipnjoxa) Auomoap
jouonnqiisip
pue uonanpoid
sausnpul
Buunoenuepy

(%) porean (redh/;w uoniN) (1eak/cw o)
191EM3)SEM JO OlRY pajeal) Jajemaisem pajesauah 121emalsepm

Huikasenb pue buluipy
‘Ansaloy ‘ainynaniby
I

83

ANNEXES



%001 8089¢ G/8y | €868 1BUGBH NN | 20T BILY Yinos
9/l | ¥ €L €0 00 67E 10 10 leison3 | 1202 eluano|S

%001 G689 7881 T'L8S 886 | Tl 00 6°C Syl Sle 00 jeysoing 120 ebjenojs
%001 0909 0909 1BUGBH NN | 2202 asodebuis
%8 %EC A 8¢ ¢'Ls0L €9lE | ¢OLL Gl 8'8Y v'ey L L'GLS iejsoing L¢oe elqies
%99 9'GL L'€C L'€T asnNn /102 |efduas
%88 ¢'S/8L €'6ELC 1elgeH NN | L20Z eiqely Ipneg
%001 Al 91’0 0 00 00 asnn 020¢ eowes
7999.€ €955 | G609 TSLL 8LELC | 8'G9EL | 690FF @d30 6102 uoneiapa4 ueissny

%CL %8E 6vLEL L'Lee 079081 6096 | L'96€ | G'EL 0°Ley 1414 8V 1eHgeH NN L20c eluewoy
%81 v'EcL €'€89 GLLL 6°GES 0vlL §¢C vEL asnn L¢0¢ eAOpoj\ Jo Jljgnday
%L6 §/80L 8'5eeL S99 028 0°065 8'5¢ ad30 020¢ €210} jo dljqnday
7°6SC asNn 1202 leep

L'¥89 jeisoing 0202 |ebnyiod

8'v5¢¢ 9v66 | ¥YSL 00 €79 G'0EY €70€ jejsoing L20e puejod

6'12L 1BMGEBHNN | 120C sauddijiyd

%C8 86901 0°€0EL | 0°EOEL 1eHgeHNN | ¢c0e i3
%vS vv6l vLSe asNn 120z eweued
%66 6°L0L 6801 asnNn 1202 uewQ
0°€0L Je}soing 1202 KemioN

%LE 0'6¢ L1701 88 9T 971 1BUGBHNN | L20T BIUOPAJE YLION
§'LyS 1BUGEH NN | 0202 puejeaz maN

(541 Jo wopbury)

%001 G'E66L G'l6cl 869 L'66 06 €¢ 0790€ L9 L'LE jejsoing 020¢ SpuejRYIaN

19)eMa)seM |ejo|

(%) parean
19]EM3)SEM Jo oljey

19)eMalseM |ejo|

(redh/;w uoniN)
pajeal) Jajemaisem

19)EMI)SeM |ejo]

spjoyasnoy ajeAtid

uondnisuo)

11002

(122eM B
Buipnjoxa) Auomoap

‘U01393]|02 JA1eMm
jo uonnquisip

Ajddns quauneasn
pueu

(+eaf/cw uori)
—uwum._wzwa ojemalse

anpoid

sausnpul
Buunoenuepy

Huikasenb pue buluipy

‘Ansaloy ‘ainynaniby

I

PROGRESS ON THE PROPORTION OF DOMESTIC AND INDUSTRIAL WASTEWATER FLOWS SAFELY TREATED

84



%YS 616 L18L | 6SLL | LL €0 €19 asnn L10T amgequiz
%001 666G vy 2% 1BUGBHNN | 1202 eIquez
%L6 €796 G066 asnNn 6102 ueisnjpqzn
ejuezuey jo oljqnday

%L 81T 8Ll asNn 8L0¢C pouun
L'88L asNn 0202 sajellwg qely payun

29897 €eLol 658 LLee 7'6.LC asNn L20c aurenjn

% z0¢ 8'LL 8'LL 1BUGBH NN | 1202 epuebn

%0L 88y '6029 (A4S 9609 | 6°€LL @930 0202 akpny

G'88¢ 1BUGEHNN | L20Z eisiun]

668 asnn 910 obieqo] pue pepiuu

%001 0'989€1L 0°900LL | 0°9001LL 1BUGBH NN | 1202 puejiey)
0°0S€L 1BUGBH NN | 0202 puejazyimg

0°€/8L | 0695 | 0CEL| 00 06 0°SLLL 097 0C leisoing 0202 uspams

%CS 0¢L 0°8¢€L 1BNGeH NN | 120Z ausajed Jo ajels

%001 0°9/8¥ 9°€0LE | 0°0SLc | C'8¥E 00 00 G995 LT ¢LT iejsoing 0¢0¢ ureds

19)eMa)seM |ejo|

(%) parean
19]EM3)SEM Jo oljey

19)eMalseM |ejo|

(redh/;w uoniN)
pajeal) Jajemaisem

19)EMI)SeM |ejo]

spjoyasnoy ajeAtid

uondnisuo)

Ajddns quauneasn
‘uon99||03 Jarem
(421eM HUIj00
Buipnjoxa) Auomoap
jo uonnqinsip
pue uonanpoid

(1eak/cw o)
pajesauah 121emalsepm

sausnpul
Bunnoenuepy

Huihrienb pue buiupy

‘Ansaloy ‘ainynaniby

I

85

ANNEXES



%0'Ly %9'6€ %6'SS %0°0S 550701 %0'€S %9°09 %0°001 6vvElL %8'92 %215 %022 ¥8€'52 ueinyg
%' %'l VN %0°0¢ ¥£0°0 %G1 V/N %0°0¢ €00 %0'G6 %00 %0' Wwe'e epnuiag

%L %l'T %0°0S 2587 %9°L %Sy %0°001 LLY'SL %E'68 %E'TL %E'T 09€'20C uiuag

%E'ST %L'§9 %0'6 er8el azippg

%8'L6 %L'G8 %0°05 %'S6 S0LZEE %C'S8 %008 %556 LSYTEe %9 %26 %E'¥8 00v°06€ wnibjag
%598 %E°08 %9°8Y %8'66 870922 %508 %98y %0°001 215'922 %€l %0°TL %9'vL 5182 sniejag
%E'T6 %Y %'e LEL6 sopegieg

%091 %L1 %9'Ly %0°0S 155606 %9Z %9'eY %0°001 952'692'L %509 %'9Z %LEl 660°L5L'S ysape|bueg
%9'66 %E'€6 %0°0S %0°001 SL9'LY %E'€6 %005 %0°001 SL9'LY %00 %€l %598 yLLLS utesyeg
%0 %6°LL %8'1Z 8LLyL seuleyeg

%Y'LS %E Ly % '8Y %79 86661 %87y %008 %L'L9 L8¥0S1 %'TE %E'S %E'79 805°8€¢€ uefieqiazy
%9'86 %C'86 %9'88 %0°001 098929 %2'86 %9'88 %0°001 0989.9 %Ll %9 %L'T6 0£2'689 eLsny
%C'9L %8'G6 %L 6% %9'86 €18°LL8 %L°L6 %008 %0°001 166688 %00 %L %E'6 0LL'9L6 eljensny
%Ll %6'€6 %L’ 009°€ eqniy

%L 0% %9°0 %0'SZ %0°0 2290 %Ly %008 %E'95 988y %L'9Z %C'T %LLL 005°0LL eluauLy
%G'9¢ %G'9¢ %S3¢ %L'Sy 686695 %229 %008 %978 191'2L6 %29l %L'§T %L'85 ARAY) eunuaby
%E°6 %88 %6T v6G'L  ©pnqieg pue enbpuy

%67 %6'€6 %L 9550 e[inbuy

%6 %79 %9'9Z 788619 ejobuy

%0°001 %0°001 VN %0°001 9L6'c %0°001 VN %0°001 9L6°¢ %00 %0°0 %0°001 9L6¢ euopuy
%0'69 %S°LL %6°67 %L'66 L6L'L %LLL %008 %0°001 6Ll %9°0 %Y'eY %098 L8S°L eowes ueatiuy
%C'9L %C'9L %L'oy %L 999'/86 %C'9L %L'9y %L 999'/86 %L %0'L %8'L6 85€'967'L eLably
%El %561 %9'8¢ %E'8C £6°01 %0'GE %008 %L'7§ [¥961 %L'TE AN %C'€9 0L1'9§ elueq|y
%LLL %9l %8'S £08'608 uejsiueybyy

(%) (%) syuey (%)
uonejues andag - SI9MaS -

(%) 0z0z | (%) 220z | (%) parean (%) (%) (%)

(sw uorjjiw)
paean pojean Kjoges (%) pareany | (cw uoijjiw) | juswean) JUETITHEY) ] juawieas)

jusuiean

Apyes Ajpjes I91EMa)sem Kpges paean 0} P2ISAI]BP | 0} PAIBAIP | O} paIdAIRP Y10 |V - pojesauah pajessuab | (cw uoljjiw)
19]EMDISEM | I2]EMIISEM | pJOYISNOY | I9)BMIISEM Kjpjes J9]EMD)ISEM | JIDIEMIISEM | I3)EMI)SEM

01 paJanijap dleldudd | I9)eMIISEM | I91BMI)ISEM SIIENE)
Iajemajsem P P

ployasnoy | pjoyssnoy jue} ployasnoy | Iajemalsem | pjoyasnoy | pjoyssnoy ployasnoy O3S0 19]EM2)ISEM | p|OY3snOYy | pjoYyasnoy | II)EMIISEM
jo jo ondas jo 19M3s Jo ployasnoy Jo yue} ondas 19M3S Jo Pl uc 4 ployasnoy jo jo J0 ployasnoy
uonjodold = uoipodoid | uonodoird | uonsodoid |eoL uonodoid uonjodoid €101 uonpjodoid | uompodord | uonuodoid |eloL

"(193emBd)SEM ployasnoy) erep A1uno) :J xauuy

PROGRESS ON THE PROPORTION OF DOMESTIC AND INDUSTRIAL WASTEWATER FLOWS SAFELY TREATED



%L 'S8

%879
%506
%E L6
%ET

%9°0

%L°LL

%C 6L

%0°€E

%8 9%

(%) 0202
pajean
Apyes

19]EM3)SEM

ployasnoy
jo

uonodoid

%L°L6

%L°L9
%168
%56
%ET

%689

%89y

%8°C
%LCL

%Y €V

%E"S9

(%) 220z
pajean
Kpges
13]eMa)sem
ployasnoy
jo
uonpjodoid

VN

%8°LC
%88y
%0°09
%8VE

%0°€8

%98y

%6°8€
%L 9y

%9°8€

%E 6L

(%) paean
Kjpges
J2)eMalsem
ployasnoy
yuey
andss jo
uonJodoid

%S°L6

%168
%0°G6
%0°00L
%009

%E 0L

%0°0S

%0°0S
%0°9L

%E VS

%669

(%) paean
Kpyes
19]EM3ISEM
ployasnoy
19M3s Jo
uonodoid

£66°89¢

LLT'GE9'0E
0€0'%29
€8¢E'g
18G°€

0r9°'879'L

9Le'sSL

8GG°L
9/6%91

78£'825'S

yvees

<W uolfjiu)
pajean
Apyes
19]EM3)SEM
pjoyasnoy
|elol

%S €6

%689
%L €6
%S°€6
%6°€

%L L6

%E L9

%6°€
%Y'C8

%C LL

%¥°69

(%)
jusunean
0} pasaAIap
I3)ema)sem
ployasnoy
jo
uonJodoid

VN

%E'6C
%0°0S
%0°0G
%L LY

%9°56

%8°6Y

%0°0G
%0°0S

%0°0G

%8°08

(%)
Judwlean)
0) paIaAIfap
19)EM3)SEM
pjoyasnoy
yue) ondas
Jo uonodoid

%0°00L

%0°001L
%0°001
%0°00L
%0°00L

%9°56

%0°001L

%0°001
%Y°L8

%0°001

%C99

(%)
Jusueai)
0} pasdAIap
13)ema)sem
ployasnoy
19M3s Jo
uonodoid

706'SLC

GL6°€0CVE
vL5°80L
€8¢e’q
2909

625V6LC

¢8¢°€0¢

989°0L
¢50°88L

69/°7£8'6

866°GS

(cw o)
jusuujesl}
0) pataAlap

12)EM3)SEM
pjoyasnoy
|eloL

%S9

%V 8L
%9°L
%E0
%Y 6
%066
%Y LL
%0v
%€'69
%SV
%6°LL
%EC8
%L €6
%0°0
%6°0
%0°€
%E9L
%S'C6

%0v

%L'66

%6°GC

(%)
uonenues
LYoy -
pojesauah
19]EMa)SEM

ployasnoy jo
uoipjodoid

%0°0

%L 8L
%E6
%Y ClL
%E€

%Y°0
%519
%Y LL

%E'8C
%189
%S5°L9
%9791
%6°S
%S €L
%L 66
%BEVL
%0°€L
%6°G

%S 0¥

%0°0

%YSL

(%) suey
ondag -
pojesauah
19]EMa)SEM
ployasnoy
jo
uonodoid

%5°€6

%9°€9
%068
%E L8
%Y'C
%9°0
%L GL
%978
%Y
%€ LT
%9°0¢
%0°L
%0°L
%598
%0°0
%9°C¢C
%L 0L
%L1

%S°SS

%Y°0

%L "8G

(%)
SIAM3S -
pajesauah

19]EM3ISEM
ployasnoy

Jo
uonodoid

LLE'S6¢

T vL9'6Y
L8Y°9SL
GSL°S
GE9YGL
69S°Cy
| ZXAA
EVL'€6EC
Lyvvov
8LLLEE
606l
vLLI9LL
Sy¢eLe
00€°8¢C
LLLGL
6£0°L
TC6'GELTL
€98°8L

000°08

Lv6°0

996°08€

(cw uonjiw)
pajesauab
19]EM3ISEM
ployasnoy
|elol

uoifiay
aAnensuwpy
|e1oads Huoy
fuoH ‘euryy

eulyy
3y
spuejs] [auueys
peyd

aqnday
uedLyy |enua)

spuejs] uewke)
epeue)

uoolawe)

eipoquie

apIdA oqes

puning

ose4 eunjing
enebjng

wejessnieq 1sunig
spuejs| wibaip ysnug
lizeig

euems)og

euinobazioy
pue ejusog

eqes pue snijejsn3j
IS ‘aseuog

(o ae2S
|euoneutin|d) eialjog

87

ANNEXES



%9°L8 %9°LL %89 L0L"8S eanuy

%€ SY %0°0¢ %LYVE ¥56°LL eauing Jeuojenby

%6°CL %6°6¢ %C'VC %6°SY ¢00°60C lopeajes |3
%SGy %8'EL %L 9% %578 798'518'C %¥°98 %0°09 %0°001 900°962'¢ %L'C %L'LC %9°'GL 9GZ°€18'E 14463
%L°LE %C'L %6°8¢C %869 €51°809 opend3
%9°6€ %LTy %0°0S 950051 %8S %8°8¥ %0°00L L¥0°80¢ %66 %689 %C'LT 9Z€'6LE d1jgnday ueojuiwog

%9°LL %8°CTL %9°SL orLe eadlulwioq

%601 %LLL %Y'LE %0°0S 9ty %6°8L %Y Y %0°001 9LL'Y %0°0L %9°0¢ %€'6 ¥8L°LC ninoqifq
%6°56 %886 %C'L8 %0°00L [4%: 0% 74 %8°86 %C L8 %0°00L [A%: % 74 %E"0 %E L %Y°T6 0LLY¥T Hewusq
%ETL %SGl %8° Ly %0°0S 608°L¥L %9°8L %L 8 %0°00L 0£6°69L %L€9 %9°GE %E"L 600°€L6 o__aznw%w““wowﬁwm
%b'TE %9°EL %0°¥S GS0°6LL m_oﬂﬂww__ wﬂ_““ﬁ_%hwu

%106 %€'L6 %0°0S %896 €G8°GLE %V'L6 %0°09S %696 G6L9LE %0°0 %LLL %€ 88 000°9v€ elyo9zy
%C L9 %9°CTL %0°09 %0°00L 7SL°0L %9°CL %0°0S %0°00L ¢SL°0L %81 %C Sy %0°0S 807'L6 smdky
%0 %8°L8 %8°LL 2599 oedein)

%C VT %0'v€ %L 6 %6 6€ €70°9CL %C 9€ %0°0S %6°CY 896°€EL %C 8L %P6l %b"99 8LE0LE eqng
%€'09 %0'¥€ %9'¥E %C'LE 91098 %CVL %009 %696 GEECCL %9 %S'GE %C 85 068191 eneosy
%891 %S9€ %0°0S 76266 %L'SC %€ 8 %0°001L 89/°LG1L %L LS %LTE %C 0L 718°06S SMI0A]p 3109

%E"€C %Y'SC %L'8¢C %091 ¥v6°LS %0°Ey %8'LYy %Y"6C 888 %0C %L'LL %8°0C 0¥T¥0T BOlY 1509
%6°LC %0°9¢ %0°9€ 7€5°0 Spuejs| 3009

%CEL %L'VC %L'C LLLLTL obuog

%678 %L"L %L 9/8°0¢ Solowo)

%€’ LT %881 %S'6C %8°LL L88°66€ %198 %0709 %0°001 6ETVE€8'L %9°G %L 9L %8'LL GET0EL'T elquiojoy
uoibay

%569 %E'G9 VN %€59 606'GL %0°00L VN %0°00L 65€'1¢C %0°0 %0°0 %0°00L 65€1¢C anesnsiuwpy

[e19ads oedeyy ‘eury)

(%) (%) syuey (%)
uonejyues andag - SI9MaS -

(%) 020z | (%) 220z | (%) parean (%) (%) (%)

(cw uoyiw)
paean pajean Kjpges (%) pareany | (cw uoijjiw) | juswean) JUETITHEY)] juawieas)

jusuiean

K[ayes Ajajes 12)EMa)sem Aj3yes paleay | 0} paioMap | O} paRNIPP | OYpARMPP | oo o YO IV - pajesauab | pajessuab | (;w uoijjiw)
19)EM3)SEM | J3)BMIISEM | p|OYISnOY | Id}eMa)sem K[ayes J9JEMI)SEM | I3)BMIISEM | I3JBMIISEM paIanij3p pajesauab | I31eMa)SEM | I2)EMa)seM | pajesaudd

ployasnoy | pjoyasnoy yuey ployasnoy | 13}eMa)seM | pjoyasnoy | pjoyasnoy ployasnoy IOIEMAISEM o o marsem ployasnoy | pjoyasnoy | J3jemajsem

jo jo andss jo 19M3s Jo ployasnoy jo yue} ondas 19M3S Jo c_o_hww__o__ ployasnoy jo jo Jo ployasnoy
uonjodold = uoipodoid | uornpodoird | uonsodoid |eoL uoipodoid | jo uonuodold | uonuodoid €100 uonpjodold | uompodold | uonodoid |eloL

PROGRESS ON THE PROPORTION OF DOMESTIC AND INDUSTRIAL WASTEWATER FLOWS SAFELY TREATED

88



%S'CE %Y 9€ %0°09 LEE8 %E Gy %S "6Y %0°001 Lol %6°LL %L V8 %E € €59'GC euefng

%Y°LC %L°6L %9 V¥ %009 961G %CCC %L 8% %0°00L 666°G %9°LS %V 6€ %L°€ ¢L6°9¢ nessig-eauing
%CCL %C'SC %SC 8EY'¥EC eaumng

%9°LE %S LL %6°0S 966°L99 ejewsjeny

%L0 %ELE %089 966G wen9

%9°'G¢C %C'GE %C 6€ LG8EL adnojapeng

%5'8¢ %L 79 %YL 920y epeuai9

%C L6 %0°0 %0°0 VN %0°0 %0°0 VN - %168 %6°0% %0°0 y18°L puejuaaly
%L'C6 %L'68 %0°6Y %C 96 LLg008 %L €6 %0°0G %0°00L L¢9'0€8 %0°0 %8€L %C 98 8/¢°C68 803319
%0°00L %0°0 %0°0 %0°00L Ll ejeiqy
%LCL %811 %L'EC %0°09 6vE9L %ECC %L vy %0°001 600 7¥L %C G5 %€ Y %S v £20°9%9 eueyg
%€ 66 %066 %668 %666 607°890'G %166 %668 %0°001L 0€8'€£0°S %9°0 %Y°€ %096 065°LTL'S fuewsag
%0°9% %8 8% %9°S¥ %LCL ¥0€°'L9 %E 6¥ %8°S¥ %6°CL 696°L9 %6°0€ %6°€ %C'S9 GlLLseL eibioag
%LLL %501 %L°€C %0°09 0019 %ECC %L 6Y %0°00L L/87CL %995 %S’ Ly %6°L 6€8°LS elque9
%G5 %0°0 %97y G56°€9 uoqey

%9°L %S'6L %681 785701 eisaukjod youaly

%C 0L %8°LL %0°09 %0°00L LIV %8°LL %0°0S %0°00L LIV %E'8 %8'6€ %6°LS GlL6'6 Bueing youaly
%SC6 %6°L8 %519 %L €6 627785'C %986 %519 %0°001 181°€85°C %0°0 %6°LL %LC8 EE0VLLT SOl
%ECo %L'68 %0°€€ %166 888°LLC %S°06 %0°€E %0°001 9€CVLL %0°0 %YL %8G8 086°C0€ puejul4
%8'6€ %L'CY %0°09 6C€CL %8G %Y 6Y %0°001L G8C°LL %L 0L %E99 %0°€C G86°0€ ihiy

%0°0 %E'6 %L'06 %0°0 098°L Spuejs| soJeq

%0°0 %0°0 %0°001L Gelo s (ssuiAfEH)

puejs] puepjjed

%0°€ %CEE %0°09 9€9°SY %LG %6°6Y %0°001 6¥9°9L %6°L6 %6°S %C'C yOv°€06°L eidoyiy

%6°LL %S°LL %0 ¥ %L9L vSv'y %0°CC %0°0S %0°00L 609°S %6°LL %CCL %6°GL S67°S¢C UIEMSH

%L'L6 %EC6 %0°0S %0°001L ELg’Ly %EC6 %0°0§ %0°001 EL8’LYy %0 %L'GL %L'78 LLesy eluo}s3

(6)ozoz | (%)zzoz (%) paean (%) (%) (%) (cuw vonIw) (%) (%) Syuey (%)
pojeas) pajeal) Kjpges (%) pareany | (cw uoijjiw) | juswean) juduieal juduneas) m n uonejyues andag - SI9MaS -
Apyes Kpges 191eMa)sem Kpges pojeas) 0} P2J3AIDP | O} PaIdAIdp | O} paJdAlPp R Rylo Iy - pojesauah pajesduab | (cw uol)jiw)
._wumgwuwas._wuagwawmg—._c—_wwzo__._wnaz—wnmag >_wuam ._wﬁmz—wﬁmmg._w«a;wuwas ‘_wﬂaz—wﬂwa; 01 paianijap —.wuﬂ._w—_wa ._wuagwummg._wua;wuwa; vw«a..w:wm

ployasnoy | pjoyasnoy yuey ployasnoy | 13}eMa)seM | pjoyasnoy | pjoyasnoy ployasnoy IOIEMAISEM o o marsem ployasnoy | pjoyasnoy | J3jemajsem

pjoyasnoy

jo jo andas jo IaMas Jo | pjoyasnoy jo yuey andas 13MBS JO ol

uonjodold = uoipodoid | uornpodoird | uonsodoid |eoL uoipodoid | jo uonuodold | uonuodoid

ployasnoy jo jo Jo ployasnoy
uonpjodold | uompodold | uonodoid |eloL

89

ANNEXES



%L €6
%L0L

%681
%L78
%8°0€

%L'GE
%0°C8
%8°L6

%L'76
%L €6

%Y°€8
%L'LE

%L°C¢C

%9°9¢
%S €L
%968

(%) 0202
pajean
Apyes

19]EM3)SEM

ployasnoy
jo

uonodoid

%Y°L8
%C 0L

%061
%0°001L
%C EE
%Y LL
%€ 9€
%8°9L
%L°Lb

%C 0L
%E L6
%6'v8
%L°LS
%0°Cy

%C 'S¢

%L'0C
%0°€
%L°C8

(%) 220z
pajean
Kpges
19]eMa)SEeM
ployasnoy
jo
uonpjodoid

%L°CS
%8°6€

%68y
VN
%C Ty
%L°6€
%S 9Y
%C 8y
%509

%L LYy
%009
%0°09
%9°0L
%L°0€

%00

%0°9%
%0°6Y
%0°Cy

(%) parean
Kjpges
J2)eMalsem
ployasnoy
yuey
andss jo
uonJodoid

%0°00L
%0°0S

%0°L6
%0°001L
%0°09
%0°0S
%0798
%0°€6
%0°001L

%S°0L
%8°L6
%L 88
%8 8Y
%0°9L

%¥°€9

%0°8¢
%C 0
%L'68

(%) parean
Kpges
19]EM3ISEM
ployasnoy
19M3s Jo
uonJodoid

£90°88
LEG€C

Lyv'9€
18G°6v L
¢€6°0
gLLzol
769761
€5¥°50¢
8£5°E0Y'6

188°vL6'L
L86°EEE
805°¢
09s°0¢lL
8VECEE L

£81°C86

LOL'LLY'S
968°0
918°€6¢

<W uolfjiu)
pajean
Apyes
19]EM3)SEM
pjoyasnoy
|e101

%Y°L8
%0°€EL

%9°6L
%0°001L
%S°LY
%0°6L
%6°Ly
%L°C8
%L L6

%E 6L
%E L6
%6'v8
%C'G6
%C ¢S

%C'SC

%0°€C
%L L6
%C 68

(%)
jusunean
0} pasaAIap
I3)ema)sem
ployasnoy
jo
uonJodoid

%L°CS
%S 8%

%9°6%
VN
%8°LY
%6°6Y
%0°05
%0°0S
%509

%0°0S
%0°05
%0°05
%9°0L
%E LY

%0°0G

%C Y
%0°0S
%S°EV

(%)
JUENT LN
0) paIaAIfap
19)EM3)SEM
pjoyasnoy
yue) ondes
Jo uonodoid

%0°00L
%0°001L

%0°001
%0°001
%0°001
%0°00L
%0°001
%0°001L
%0°001

%L'6L
%8°L6
%L 88
%586
%C9L

%¥°€9

%Y 9V
%0°001
%6°L6

(%)
Jusueai)
0} pasdAIap
13)ema)sem
ployasnoy
19M3S Jo
uonodoid

£90°88
8/8°6¢

¢95°LE
L8G6YL
GoL°L
ovv6LL
SSv'vee
c0r'6le
8€5°E0Y'6

TLE'LETT
L86°EEE
805°C
0L0"S8L
0€5£69'L

£81°C86

SLy'¥80'9
7€5°8¢
0S€E°6LE

(cw o)
juswijeal)
0) pataAlap

12)EM3)SEM
pjoyasnoy
|eloL

%8°LE
%L V6
%S°L
%Y°S

%9 VL

%6°6L
%0°0
%8°C¢C
%S VL
%8'€S
%6°C
%C'L
%8 V¥
%0°0
%L°0
%0°0
%ES
%L'8

%0°09

%9°¢
%Z°05
%00
%00
%'ST
%265
(%)

uonenues
LYoy -
pojesauah
19]EMa)SEM
ployasnoy jo
uonpjodoid

%C'C9
%6°C
%Y CL
%0°GL

%LVC

%0°L
%0°0
%€ 89
%0°€L
%9°8
%L°0€
%081
%L'8C
%L
%8°0
%66
%S¢
%519

%C'L

%Y°'G6
%9°LE
%6°S
%091
%L'8C
%C 8¢
(%) SueL
ondag -
pojesauah
19]EMa)SEM
ployasnoy

jo
uoniodoid

%0°0
%0°€
%198
%9°6L

%E’L

%L°6L
%0°001L
%68
%9°¢CL
%9°LE
%0°L9
%808
%5°9¢
%L'86
%C 66
%106
%€'69
%€ 0€

%8°8€

%0°L
%2TL
%L¥6
%0°%8
%8Sy
%9°C
(%)

SIAM3S -
pajesauah
19]EM3ISEM
ployasnoy
Jo
uonodoid

€vE8s
¥95°€€
689°G/L
ov.00L

G¥9°6¢C

9€L°L6l
L8G6YL
908¢
SLLTY6
0¢8°S€ES
00¥°£9C
€G1'852°01L
1G1°98
9/£T18T
760°€VE
¥56°C
6L9VLe
9¢5°S/L €

000°€68 €

V8L LYC L
02EYLY'9C
66€°6¢C
0C1°85€
98C°G€E
¢LeY6

(st wouyji)
pajesauab
19]EM3ISEM
ployasnoy
|elol

euaqI]
oy}0sa1
uoueqa

eine]

anqnday osnesoowaq
s;9]doad oe

ue)szABiky
Hemny|
hequiy
eAuay
uejsyyezey
uepiop
uedep
ealewepr
Arey

|oeIs|

uep jo 3|s|
puepayy
beyj

(0 o1gnday
Jlwejs]) uelj

eIsauopu|
elpuj
puejRd|
Kebuny

selnpuoH

eH

PROGRESS ON THE PROPORTION OF DOMESTIC AND INDUSTRIAL WASTEWATER FLOWS SAFELY TREATED

90



%L °9€

%L Gy
%Y 0L

%8796

%965

%EEL

%Y'SL

%8°L8
%S9

%E "6

%€ 96
%Y°€6
%186
%9791

(%) 0202
pajean
Apyes

19]EM3)SEM

pjoyasnoy

jo
uonodoid

%L°GL

%9 vy

%€ G
%L"9¢

%8796

%E V9

%L°6L

%L°L

%L9

%€ 68
%E9
%8°0L
%9°'86
%8796

%Y VL

(%) 220z
pajean
Kpges
19]eMa)SEeM
ployasnoy
jo
uonpjodoid

%9°€V

%L 9y

%Y '9€
%Y°S¥
VN

%00

%S¢V

VN
%6°LE

%6°6Y
%9°S¥
%LVY
%0°0S
VN

%6°8¢

(%) parean
Kjpges
J2)eMalsem
ployasnoy
yuey
andss jo
uonJodoid

%0°09

%9°8Y

%8°8L
%6°€6
%896

%C L9

%869

%L°L

%0°0S

%566
%0°0S
%0°09
%E 66
%0°00L

%SGl

(%) parean
Kpges
19]EM3ISEM
ployasnoy
19M3s Jo
uonJodoid

000°00¢

G8/°L0S

¢96°LL
0S.°8
LEC'L

6v77'88LC

G/9'8

120
9¢LvT

€T5°8YL'L
el
89°Ly
6C€°CC
GLL9S

<W uolfjiu)
pajean
Apyes
19]EM3)SEM
pjoyasnoy
lelol

%8°LL

%9°09

%SLL
%8°LC
%0°001L

%E V9

%9°9¢

%L°66
%L0L

%C €6
%L°6
%EEL
%986
%896

%S08
(%)

jusunean
0} pasaAIap
I3)ema)sem
ployasnoy
jo
uonJodoid

%967

%0°0S

%L 8y
%L°LY
VN

%0°0S

%0°0S

VN
%L 8%

%0°0S
%967
%L'8Y
%0°0S
VN

%008
(%)

JUENT LN
0) paIaAIfap
19)EM3)SEM

pjoyasnoy
yue) ondes

Jo uonodoid

%0°001L

%095

%0°001L
%0°00L
%0°001L

%C L9

%0°00L

%0°00L
%0°00L

%0°001
%0°00L
%0°00L
%E 66
%0°00L

%0°00L
(%)

Jusueai)
0} pasdAIap
13)ema)sem
ployasnoy

19M3S Jo
uonodoid

¢9¢'S€EC

961°699

697°GL
6LE'6
8LC’L

6v7'88LC

860°CL

L9€°0¢C
0£6°0%

100°G¢8'L
v€V'0¢
€9€°LS
6C€CC
G/19§

G0€GLL

(cw uorjiw)
juswjeal}
0) pataAlap
19]emalsem
ployasnoy
|eloL

%L°SY
%599
%6 VL
%S"L
%L°0
%YL
%L LL

%0°0
%EV

%0
%8¢
%L 0L
%69
%E'L
%v'T
%60
%828
%L0
%00
%998
%E9L
%00
A
%L°0
%051
(%)

uonenues
LYoy -
pojesauah
19]EMa)SEM
ployasnoy jo
uonpjodoid

%0°€
%C €
%9°CC
%661
%S'6L
%0°€S
%80
%0°0

%L'CS

%L'GL
%Y'9€
%L9
%L'TT
%C'CS
%Y 7€
%0°0
%8€EL
%C'LE
%9°€L
%9°8
%¥'0C
%EL
%00
%L
%L'6
(%) SueL
ondas -
pojesauah
19]EMa)SEM
ployasnoy

jo
uoniodoid

%6°LS
%EL
%S°C

%9°CL

%¥°0¢
%L'SY
%S°LC

%0°001L
%0y

%578
%865
%C €T
%6°L
%S 9%
%C €9
%166
%Y°€
%L'89
%Y°98
%8’
%Y°€
%L 86
%896
%L'86
%6°'SL
(%)
SIAM3S -
pajesauah
19]EM3ISEM

pjoyasnoy

Jo
uonodoid

L6¥"29
vey'eee’l
G6C°LLS
86EVCLL
LSL°0
0¥9°Le
0L¥°€E
8/C’L

68L°C

0vEEEEY
L80°LL
(44017
698°LLL
Sv8¢ClL
gLl
055°0¢
888°C0V
886°LL
6L9°LG6'L
L86'7CC
L1Yy98¢E
6€9°C¢C
190°89
8LE°L
8G8°LLe

(st wouyji)
pajesauab
19]EM3ISEM
ployasnoy
|elol

elqiweN
Jewuefp
anbiquezop
022010}
1eLIasjuoly
oibauajuopy
eljobuopy
o2euol

(jo sere1S pareIapad)
ISAUOIOIN

091X3N
anohep
snunepy
eluejnep
anbiunep
spue|s] Jjeysiepy
e)fel

el

SaAIple
eiskejepy
Imejepy
Jeasebepepy
Banoquiaxn
eluenyir
UIRISUANYIII

ekqr

91

ANNEXES



%566
%566
%S¢
%9°€EL
%618

%6°CY

%L'SL

%L°6

%E 8Y
%0Y
%8°LE
%L°G8

%866
%C LE

(%) 0z0T
pajean
Apyes

19]EM3)SEM

pjoyasnoy
jo

uoiniodoid

%166
%666
%S°CE
%518
%Y LL
%999
%L 8y
%L°S¢C
%L°S

%L°8¢E

%8'GL

%6V

%E LY
%9°8
%8°LE
%S V8

%866
%9°8¢€

(%) zz0T
pajean
Kpges
12)EM3)SEM
pjoyasnoy
jo
uonodoid

VN
VN
VN
%9°6Y
VN
%8°9L
%L Sy
%8 LY
%8¢

%0°S¥

%896

%CCC

%Y ¥9
%C'6C
%8°9¥
%6°LY

%0°0%
%L Y

(%) parean
Kjpges
J2)eMalsem
ployasnoy
yuey
andss jo
uorpodold

%166
%0°001L
%S°CE
%0°€6
%E 86
%009
%Y'C9
%009
%L°EL

%0°09

%E VL

%L°€

%0°0S
%009
%0°L8
%9°L6

%0°00L
%009

(%) parean
Kpges
121EM3)SEM
pjoyasnoy
19MBS JO
uoipodoid

8€876L'L
08E¥6
6v0°LE
vLELLY
LEL'SLL
L¥0'S0€'T
8€9°09¥
¥79°85
69€8

GEe'0eee

LeG8le

S0V

069°L6¥'L
L9/'vC
L8LY9
6L7°65€

686°CCL
¢90°7CLE

W uol||iw)
pajean
Apyes

19]EM3)SEM

pjoyasnoy
|e101

%966
%666
%0°00L
%8°C6
%L"8L
%L 8L
%109
%6°CE
%9°0¢

%889

%E 96

%6°GE

%L'CS
%L°GL
%L9€
%6°L6

%866
%Y €V

(%)
Judwiean
0] pasaAljap
JajemMalsem
pjoyasnoy
jo
uorpodoid

VN
VN
VN
%0°05
VN
%y 98
%0°0S
%E 6V
%0°0G

%0°8%

%896

%9°S¥

%V'69
%067
%0°0S
%0°0S

%0°0%
%9°8%

(%)
juBunes
0} pasaAI3p
19]EMa)SEM
ployasnoy
yue} andas
Jo uonodoid

%9°66
%0°001
%0°00L

%0°66

%C 66
%0°00L

%SLL
%0°00L
%0°00L

%0°00L

%E 86

%0°8¢

%0°001
%0°00L
%0°00L
%0°001L

%0°00L
%0°00L

(%)
jJuduean
0) pasaAIap
12)eMa)sem
ployasnoy
19MBS JO
uorpodoid

8G6'€08'L
08E¥6
796°€LL
8CE9EY
7v8'¢8L

Y6y v2L'T
8G¥°69S
£0L9L
€80VE

£66'G65'C

SY9°LLC

¥50°0€

€10°098'L
8¢l 'Sy

86L°CL

¢58°06€

686CCL
L6¥'0SE

(cw o)
juswijeal)
0) pataAlap

I3)EMa)SEM
pioyasnoy
[elol

%0°0
%L°0
%0°0
%0°0
%L
%C 0L
%9°0¢
%Y LY
%C VL
%L°LC
%Y°S
%961
%¥°0
%8°L

%L°0

%8,
%L0
%6°LE
%6°SL
%9°LS
%00
%LEE
%00
%LLL
%L'9¥
(%)

uoneyues
LRyl ||y -
pojesauah
19)EM3)SEM

pjoyasnoy jo
uorodoid

%0°0
%0°0
%0°0
%9°CL
%0°0
%C'L8
%67
%9°0§
%Y 0L
%8'EY
%0°0
%S LY
%L9L
%6°CL

%S €Y

%Y 0L
%E 66
%Y 08
%E 9L
%9°CL
%€ 9L
%S "€
%E"0
%L'SL
%L0€
(%) syueL
ondas -
pojesauah
I3jema)sem
ployasnoy

jo
uoniodoid

%0°001L
%666
%0°001L
%V°L8
%L 8L
%9°8
%Y VL
%6°L
%Y'SL
%9 V€
%976
%6°8€
%S€C
%€ 68

%V°99

%818
%0°0
%LLL
%L L
%L'6C
%L €8
%S€€
%L 66
%9°9
%8€C
(%)
SIAM3S -
pajesauah
19]EM3ISEM

ployasnoy

jo
uoinodoid

()]

G66°118'L B2i0)| Jo aljqnday =
<

62v'6 1e1eD &
T

y96°€LL 091y 0and =
L

. ebnyiod Z
000°0L% _ &
095°200'L puejod 2
e}

8LLLOY'E sauddijiyd m
o

98/°9v6 nod E
<

200682 Kenbeieq M
082591 eauing maN ended %
<C

. eweue, W
971992 Wweued 2
285°0 nefed @
T

Pr8yLLY ueshied =
()]

1zl uewQ =z
. KemioN W
0£7'88¢ <
. spues] o
1G9°L eueHel\ WIBYLION 7
[N}

£18'¢8 eluopadejy yuoN W
()]

$90°0 NN o)
6 o

ot elabIN =
¥55°625° o)
¥2898¢ 12BN o
. enbeleol m.v
818°102 'N S
£op'STY puejeaz maN o
L

) T
LZL0L eluopajeg MaN =
=z

- spuepaylaN o
. d 3
66808 16N =
. nine| &)
LEy'0 N o
oc

o

(cw voryjiw)
pajesauab
Iajema)sem
ployasnoy
|elo1

92



%0°00L

%8

%L LT
%C VL

%9°6L

%C 06

%L Y

%6°CL
%E 8Y
%C VL
%5 °8€E

(%) 0202
pejeal}

Apyes

19)EM3)SEM
pjoyasnoy

Jo

uonodoid

%0°001L

%ESL

%S'9€
%8°L

%G8

%¢ 06

%6°CY

%LYL
%L°0€
%SVL

%C Y

(%) zz0T
pejeal}

Kpges

19)eMa)sem
ployasnoy

Jo

uonpjodoid

VN

%089

%069
%¥°9

%0°0S

%E 6V

%E 8Y

%8'8¢
%C LYy
%0°0S
%6°8Y

(%) parean
Kjpges
J2)eMalsem
ployasnoy
yuey
andss jo
uonJodoid

%0°00L

%009

%891
%Y vy

%9°66

%¥°L6

%00

%EGL
%8°CS
%0°001L
%9°C6

(%) paean
Kpges
19]EM3ISEM
ployasnoy
19M3s Jo
uonJodoid

G1£'89C

€Ceel

9y ELL
088°LE

TTL86L'L

790°L

(AT

CEC665
¢09°LLL
L8E'GC
800°¢Cy

<W uolfjiu)
pajean
Apyes
19]EM3)SEM
pjoyasnoy
lelol

%0°00L

%9°8L

%C 8€
%0¥¢C

%C'G8

%S°C6

%E VY

%556
%ESS
%SvL
%28y
(%)

Juauean}
0} PaJaAIRp
19)EM3)Sem
pjoyasnoy

jo

uonJodoid

VN

%9°99

%Y LL
%L '6€

%0°0G

%0°0S

%667

%0°0S
%975
%005
%005
(%)

JUENT LN
0) paIaAIfap
19)EM3)SEM

pjoyasnoy
yue) ondes

Jo uonodoid

%0°00L

%0°00L

%L 8L
%Y VY

%966

%0°001L

%0°0

%0°00L
%L L6
%0°00L
%0°L6
(%)

Jusueai)
0} pasdAIap
13)ema)sem
ployasnoy
19M3S Jo
uonodoid

GLL'89C

9191

769°8LL
€LEILL

TCL86L'L

160°L

CLEE

€70'788'¢
819°9¢¢
L8E'GC
¥98°€y

(cw o)
jusuujesl}
0) pataAlap

12)EM3)SEM
pjoyasnoy
|eloL

%0°0
%C €L
%C0
%S€
%L°0¥
%S°L
%8y

%0°0

%0°C

%9°0¢

%S°CC

%0°0
%06
%CY

%00
%Ly
%Z'€6
%y
%LTH
%E€
%8ty
(%)

uonenues
LYoy -
pojesauah
19]EMa)SEM

ployasnoy jo
uonpjodoid

%0°0
%6°€¢C
%EC8

%6°8€
%Y 6%

%0°9¢
%S €C

%0°GL

%888

%S LL

%8°8¢E

%6°6€
%L'G8
%€ 88

%E LY
%€ 88
%0°'C
%9°0
%51
%E vy
%Y LL
(%) SueL
ondag -
pojesauah
19]EMa)SEM
ployasnoy

jo
uoniodoid

%0°00L
%6°C
%S°LL

%9°LS
%Y 0L

%S°CL
%LLE

%0°G8

%C'6

%6°L

%8°8€

%109
%ES
%9°L

%L'CS
%69
%L

%C 56

%8°6S

%€CS

%8ty

(%)
SIAM3S -
pajesauah

19]EM3ISEM

pjoyasnoy

Jo
uonodoid

G1/°892 alodebuis
66898 9uoa elRIS
L65°E sa|jayofesg
0S6°0L€ elqlag
899'58Y [efauag
0TrLLLT elqely ipnes
) adiould
8ELE pue awoj] oeg
6L1°L ouLie ues
L9, eowes

) saulpeuain
ELSE 3y pue uaouip ures

) uopanbipy
9LL0 pue auaid uIes

) (med
ELLL youaid) unJepy Jures
1009 elonT jies
979°'L SIAIN pue spiy jules
981°0 BUI[3H JIeS
¥8€°0 Awapyueg ures
ecL Lyl epuemy
€2£990 uoljelapa4 ueissny
0€€°06S eluewoy
vL0VE uoiunay
€00°L6 eAOp|OJ Jo d1jqnday

(cw uonjiw)
pajesauab
19]EM3ISEM
ployasnoy
|elol

93

ANNEXES



- wajesniar 1se3 buipnjoul ‘A1031119) Uelunsajed paldnooo, 0} J9jal spodal QHM  0E

%0°0 %0°0 %0°0 900 neaxoL

%0°GL %0°GL %rve %0°0§ SETSL %0°0€ %0°67 %0001 £65°0€ %'6¢ %L°09 %9°0 ¥S8°10L ofiog
%E 6F %98 %YL LESLE aysa-1ow)

%YT %9C %2'1T %0°05 9£9'688 %6°€E %L'€T %0°00L 86v'L27'L %E'E %78 %yl 899'865°€ puejieyt
%9°0L %Ly %92 L£9'EET uesyife]

%0 %9'L %0'86 659’189 Olqnday qery ueniks

%266 %E'66 %0°0S %L'66 90z ¥Ty %E'66 %008 %L'66 90z vy %0 %20 %566 eeT LTy puejiaziIMg
%2'S6 %0°L6 %8'€8 %266 LY6'L¥S %8°L6 %8 %0°00L £L£7758 %S0 %8°0L %L'88 000°595 uapamg
%8'€T %8'€2 %LYT %0°0S 8867 %E 'Sy %9'Sy %0°001 LLY'6 %€ %L76 %W'T 286'02 aweuwns
%L'S8 %ETL %0'C 86.°LE8 uepng

%6'€9 %L°LE %L'EL AR EL0WLL oc3UNS3ed JO 3je)S
%8'L8 %5°0L %L1 86€2€9 eyue] s

%098 %6°6L %L'LY %L°€8 1S9'SZ6'L  %6'L8 %0°0S %S5°16 82L'8LLZ %9°€ %L°0 %L'S6 000°0LY'Z ureds
%L'Y6 %L’ %Y £89'TL uepns yinos

%E'19 %Ly %ETL %028 £S6'9LL %8°LL %2'S6 %0°00L £66°06€'L %0'2C %L°E %YL 60€°9€L'L eIy yinog
%E'8L %6 %2 Tl £20°962 eljewos

%59 %°7T %lTL 00251 spuejs| uowiojog

%C'L9 %2'S9 %0°LY %L we oy %8 %E'€S %8'66 £50'2S %8°0 %'LE %8'L9 00£'19 elu2A0|S
%8°6L %078 %6°6Y %686 018’191 %78 %0°05 %66 0r9'Z91 %6°€ %9'92 %569 00v°L61 enjenols
(ved

AR %C'SY %L°6 8sv'L 4oIng) UsLIee YIS

(%) (%) syuey (%)
uonejyues andag - SI9MaS -

(%) 020z | (%) 220z | (%) parean (%) (%) (%)

(cw uoyiw)
paean pajean Kjpges (%) pareany | (cw uoijjiw) | juswean) JUETITHEY)] juawieas)

juswijeal)

K[ayes Ajajes 12)EMa)sem Aj3yes palean  01paeM[BP O} PaM[P | OIPIBMPP | oo YOIV - pajesauab | pajessuab | (;w uoijjiw)
hwuazﬂma;hsa;w«wa;_._o__mm__o__aﬁ;ﬂmas >_8am PEmaISEm | Jolemajsem | sajemajsem | or POMIPP _.Ssm:wahwuazw«ma;hﬂa;ﬂma;vw«&w:wa

ployasnoy | pjoyasnoy yuey ployasnoy | 13}eMa)seM | pjoyasnoy | pjoyasnoy ployasnoy IIEMASEM - emarsem ployasnoy | pjoyasnoy | J3jemajsem

jo jo andas jo 19M3s Jo ployasnoy jo yue} ondas 19M3S Jo c_o_hww__o__ ployasnoy jo jo Jo ployasnoy
uonjodold = uoipodoid | uornpodoird | uonsodoid |eoL uoipodoid | jo uonuodold | uonuodoid €100 uonpjodold | uompodold | uonodoid |eloL

PROGRESS ON THE PROPORTION OF DOMESTIC AND INDUSTRIAL WASTEWATER FLOWS SAFELY TREATED

94



%ECE

%L°L6

%886

%6°G6
%EVE

%€ €9
%L'6S

%9°'8¢

(%) 0202
pajean
Apyes

19]EM3)SEM

ployasnoy
jo

uonodoid

%6°6€

%6°L6

%L L

%S°L6

%0°56
%¢ 05
%L'€
%9°Cy

%9°0€

%L'79

%6°CL

%Y°0€

(%) 220z
pajean
Kpges
19]eMa)SEeM
ployasnoy
jo
uonpjodoid

%67y

%' L6

%C 6

%9°6Y

%0°09
%S LY
%L 0¥
%EEY

%S°LE

VN
%8°LE

%L°0€

(%) parean
Kjpges
J2)eMalsem
ployasnoy
yuey
andss jo
uonJodoid

%0°09

%C 86

%V°6

%986

%0°001L
%0°06
%8 Ly
%0°0

VN

%Y'89
%C 66

%0°0S

(%) paean
Kpges
19]EM3ISEM
ployasnoy
19M3s Jo
uonJodoid

760°0S€'L

G8L'GL6'GE

6v.°06

v06°'LTLC

LLSOLE

0v0°LS9
G296l
95L°0

vLC0

6£G°818'L
8€C°[8¢C

el

<W uolfjiu)
pajean
Apyes

19]EM3)SEM

pjoyasnoy

|ejoL

%L 'Sy

%966

%56

%886

%0°G6
%89S
%9°G
%C 6Y

%L LY

%Y 8L

%6°CL

%6°LY
(%)

jusunean
0} pasaAIap
I3)ema)sem
ployasnoy
jo
uonJodoid

%9°6Y

%Y°'86

%Y 8%

%0°0S

%0°0S
%0°0G
%0°0§
%L 6Y

%L°6¥

VN
%8°LE

%9°LY
(%)

JUENT LN
0) paIaAIfap
19)EM3)SEM

pjoyasnoy
yue) ondes

Jo uonodoid

%0°00L

%0°00L

%YCL

%0°001L

%0°001
%0°00L
%0°001
%0°001L

VN

%6°C8

%C 66

%0°00L
(%)

Jusueai)
0} pasdAIap
13)ema)sem
ployasnoy
19M3S Jo
uonodoid

STTSYS'L

61%°£099¢

8007CLL

0vy'99LC

LLSOLE

0S0°€¢cL

£96°6¢
08L°0

Levo

91£'€02C
8€C°L8¢C

69L°L

(cw o)
jusuujesl}
0) pataAlap

12)EM3)SEM
pjoyasnoy
|eloL

%C'LC

%S LL

%L°0

%Y 0L
%Y €L
%9y

%C0

%0

%56,

%0

%Yy
%8EY
%0°L6

%E"L

%8°C

%L 89
%SG
%6 VL

%L°S

%6°C
(%)

uonenues
LYoy -

pojesauah
19]EMa)SEM
ployasnoy jo

uonpjodoid

%8'8L

%0°G8

%8°0

%9°6¢C
%Y°0
%C €E

%€ 09

%SG°EL

%E 6L

%0°C

%E"L
%6°0
%L9
%586

%C L6

%L°C
%0°0
%L'8L

%0VL

%6°€6

(%) suey
ondag -
pojesauah
19]EMa)SEM
ployasnoy
jo
uoniodoid

%0°0

%S €

%586

%0°0
% 9C
%€ C9

%5°6€

%C 98

%C’L

%8°L6

%E V6
%E'SS
%EC
%C 0

%0°0

%C6C
%576

%Y 99
%€ 0¢

%C'€
(%)
SIAM3S -
pajesauah
19]EM3ISEM
ployasnoy
Jo
uonodoid

00¥°0

6L6'L8EE

00€°698

955°6
LYETLO'L
SvL8LL

9cr'e

081°99L9¢

g8z esl'L

L6L'66LC

890°L¢€
£80'967'L
€99°€€S
G9€°0
G68°0
v€€'SCe
908'L18°C
820'76€

LyL€S

¢69°€

(cw uonjiw)
pajesauab
19]EM3ISEM
ployasnoy
|elol

spuejs
eun)n4 pue sijlem

wen 19IA

(4o

a1qnday ueveaijog)
e[anzauap

menuep

uelsnjRqzn

Kenbnin

spuejs|
uibaip sareis payun

eaLIWY
Jo sajels payun

eluezuej
40 a1qnday papun

puej31| URYMON
pue urejlg jeain
Jo wophury panun

sajeliwg qely papupn
autenjn

epuebp

njeang

spuejs|
$091eJ pue SN

uejsiuaunjIng
aknpny

eisiunj

obeqo] pue pepluiip

ebuo]

95

ANNEXES



Kujioey uoneyues pjoyasnoy Jo uonesyissed
siy} £q pajesauab si 1a)emalsem ou asneasq ‘ajqearjdde JoN - YN

:S910N
%0°€C %875 %C 6V %S'6L SvL0€L %G'6S %9°6V 7 %L°L8 990°¢yL %L'LC 7 %L 0L %€ 'CY 199°8€¢ amqequiz

7 %L°09 7 %C'0C %961 LLE10E elquez
%V 7€ %L°8¢C %6°CE %8°LE 905°€6L %Y 0L %0°0S 7 %0°00L 205787 %8°CL 7 %9°€€ %9°€S G9€'889 UBWIaA

(%) (%) syuey (%)
uoleyues andag - SI9MaS -

(%) 020z | (%)zz0T | (%) Parean (%) (%) (%)

(e o)
paiean pajean Kjpges (%) parean | (cw uonjw) | judwnesn juauieas) juawieas)

juswijeal)

Apajes Ajajes 19)EMa)sem Aj3yes paleay | 0} paioMap | O} paRNIPP | OYpARMPP | oo o YO IV - pajesauab | pajessuab | (;w uoifjiw)
aﬁsﬁma;._ﬁasﬁwa;Eof_mm:o—_hﬂa;ﬂma; >_£am a«a;m«ma;hwﬁ;ﬁma;hﬁazﬁma; palanij3p _.Esw:aahwgmzsma;hﬂa;ﬂma;_uﬁsw:mm

ployasnoy | pjoyasnoy yuey ployasnoy | 13}eMa)seM | pjoyasnoy | pjoyasnoy ployasnoy IIEMASEM - emarsem ployasnoy | pjoyasnoy | J3jemajsem

jo jo andas jo 19M3s Jo ployasnoy jo yue} ondas 19M3S Jo _u_o_._www__o__ ployasnoy jo jo Jo ployasnoy
uonjodold = uoipodoid | uornpodoird | uonsodoid |eoL uoipodoid | jo uonuodold | uonuodoid €100 uonpjodold | uompodold | uonodoid |eloL

PROGRESS ON THE PROPORTION OF DOMESTIC AND INDUSTRIAL WASTEWATER FLOWS SAFELY TREATED

96



%6°9C

%ECC

%8°C9

%9°'LT

%V°08

%L 0¥

%559

%5°G¢C

%8'8L

%S°SS

xx2(%)
0zZoc u
pajean
Ajayes

I3jema)sem
ployasnoy
jo
uoniodoid

%L°LY

%8°0¢C

%S LL

%8°€9

%L°0¢C

%871

%598

%6°S¥

%9729

%0v¢C

%C'C6

%8°LS

xxx(%)
ceog ul
pojean
Apyes
191EM3)SeM
ployasnoy
jo
uonpjodoid

%Y Ly

%L €Y

%Y 6€

%Y°'8€

%0°8¥

%6°LE

%V°L8

%0°0%

%8°6€

%SG

%L 8Y

%L 8%

xxx(%)
pajean
Ajayes
Ia)ema)jsem
ployasnoy
yuey
andas jo
uonpjodoid

%6°09

%L°19

%9vv

%ELL

%6°CS

%Y°€C

%888

%LVS

%0°L6

%8 V¥

%9°96

%518

xxx(%)
pojean
Apyes
19]EM3)SeM
ployasnoy
13Mas jo
uonjodoid

86L°GLY'6L

€€€919'€0C

EEVOVY'IVE

65°0LY'CL

TLLE9'E

0€°0¥

£9°5€5'09

80°52LCL

01'620°€S

80°€S0°LL

ETLET'L

€L8CL'YSL

xex (W01 UOI 1)
paieas Ajpjes
19]EMIISEM
ployasnoy
|elol

%C 9SG

%0°CC

%8°L¢C

%8 €L

%LLE

%8°LT

%876

%S°CL

%C 0L

%L '6C

%566

%€ 89

xx(%)
JUETITILEY
0} paJaAIBRp
Iajemalsem
ployasnoy
Jo
uonpjodoid

%0°6Y

%L 6

%6°9¥

%Y 8y

%S85

%S 6v

%688

%8 6v

%0°€V

%V 9

%0°0S

%0°CS

xx(%)
juawyedn)
0} paJanI3p
1ajemalsem
ployasnoy
yuey
andes jo
uonodoid

‘(191emd)seMm pjoyasnoy) erep jeqolb pue jeuoibay ;g xauuy

%Y°L8

%6°C8

%L°L6

%C 88

%9°L6

%086

%186

%€ 06

%0°001L

%8°LL

%0°001L

%556

+x(%)
JUETTI LY
0} paJaAIap
I3jema)sem
ployasnoy
19Mas Jo
uonpiodoid

9¢6'CC8

999°68€'L

9WTTSE'E

[A%44X4"

TLSE9'Y

G0°6S

ELTYE99

9G°LTY'LL

LY yLL'eS

LL18S'TL

¥8°08¢C'L

8G°120'691

Juawyean
0} paJaAIdp
13}1EM3)SEM
ployasnoy
[elol

%8°€C

%E L9

%Y V9

%E'6

%085

%Y ¥

%Y°C

%CEL

%8°EL

%V 6%

%0°0

%561

x(%)
uonejyues
Rylo v -
pojesauah
13)EeM3)ISEM
ployasnoy

jo
uonpjodoid

%L'CE

%C Gl

%9°9¢

%L'CC

%6°'GC

%€ LT

%C 0L

%9791

%SCE

%L'CE

%6

%9°€¢C

+(%) nuey
ondas -
pajesauah
13)ema)jsem
ployasnoy
J0
uonpiodoid

%S €Y

%SLL

%0°6

%989

%091

%E 8L

%Y°L8

%C 0L

%L €S

%58l

%6°06

%6°9S

(%)
SIIM3S -
pojesauah

I3jema)sem
ployasnoy
jo
uoniodoid

716°CE6'L

L96VLL'6

76G°GEB'6L

AN 11

vSELL'L

Ly'LLC

95°€00°0L

vEELLLT

98°€99'78

0C2L0'9Y

LS°LYE'L

09v€L'L9T

pojesauh

13]eMa)SeM

ployasnoy
[elol

(sais)
saje)s huidojanap
puejsi jlews

(saam)
saLuno3 Huidojanap

paxoojpueT

(s2@1) seMunod
padojanap isea]

sbuidnoib
|euoibai 13Y1Q

eIsy uIRIsam
pue sy uRYHON

eIy UBIRYES-qNS

puejeaz
M3N pue eljensny
Buipnjoxa elueaag

eaLRWY
udyoN pue adoing

ueaqque)
3y} pue eauBWY une

eIsy wid)se3
-yInog pue usd)sey

eisy
WIBYIN0S pue [enud)

puejeaz
MaN pue eljexsny

suoifiai 9as
PliOM

NOI934

97

ANNEXES



“(,P1OM, 10} 071 =U) S21BWIISA P|OYasnoyY | "¢ 9 INOYLM 3soy} Joj paindwi sabeiane [euoibial yum ‘uoifal 8y} Ul Sa110}14181/SALIIUNOD [[B 10 PaINdW0D SAIBWISA UO PISBY sy

*(,PIHOM, 10} O L=U) U061 BY} Ul SBIBWINSS PIOYISNOY |"E'9 UMM SB1I0IIB}/SALIUNOD 3SOY} A|UO WO} SBIBWINSA UO PISBY s

.:o_mw‘_ 91 Ul $311011113] /S3111UNOJ || 10} UE:QEOQ Sa]eWwllSa U0 paseq

:S9J0N

%L €C %0°LE %E9€E 896°'L55'Y¥T %8°LL %S 67 %0°00L LLELOO'L %E L9 %L 9L %991 68522S0L awodul moq

%LLE %C €€ % 67 %89 02L'G¥9'6€9'C %C 8¢ %L°€S %L°08 817°98.'ST %Y'LE %Y Ly %C'LC €€C'G6Y'6L ~ BWOOUI J|ppll-1amoT]
%LYS %8S %9°0€ %8°LL 786°065'G66'7 %569 %L'GE %5°G6 vy 9LY'Y9 %LGL %861 %169 [90°8¥S'y6 | dWodul dppiw-1addn
%€'06 %6°L6 %66, %C'S6 CTAYAAA YA %€ 'G6 %608 %L'86 LEL'STL'LL %YL %0°CL %998 19071228 awooul Y614
sdnoib awoau|

xxx(%)
pajean
Apyes
l1ajemalsem
ployasnoy
yuey
andss jo
uonodoid

xxx(%)
¢coc ut
pajeas
Kjpges

xxx(%)
0zZoc u!
pajean
Apyes
19]EMIISEM | J3JEMI)SEM
ployasnoy | pjoyasnoy
Jo jo
uonjodold | uoniodoid

x¢x(%)
pajeas)
Kjpges

13]ema)sem

ployasnoy
19M3sS Jo

uonjodoid

xoex(cWll UON]1LT)
paiean Ajpjes
19]EMIISEM
ployasnoy
|elol

xx(%)
jusunean
0} pasanIap
19]EMIISEM
ployasnoy
yue}
andss jo
uonodoid

x2(%)
jusunesn
0} paaAIap
19]EM3ISEM
ployasnoy
Jo
uonodoid

x+(%)
jusunesn
0} paIdAIRp
19]EMa)SEM
ployasnoy
1aMas Jo
uonpiodoid

Juauneas
0} pasaAIap
191EM3ISEM
ployasnoy

lelol

(%)
uonejyues
Ryo v -
pojesauah
13]ema)sem
ployasnoy

jo
uonjodoid

+(%) Syuey
ondas -
pajesauah
19]EM31SEM
ployasnoy
Jo
uonodoid

(%)
SI9M3S -
pojesauah

19]EMa)SEM

ployasnoy
jo

uoniodoid

pojesauah

13)ema)sem

ployasnoy
[eloL

NOI934

PROGRESS ON THE PROPORTION OF DOMESTIC AND INDUSTRIAL WASTEWATER FLOWS SAFELY TREATED

98



ANNEXES

99



Presenting the UN-Water
Integrated Monitoring
Initiative for SDG 6

Through the UN-Water Integrated Monitoring Initiative for SDG 6 (IMI-SDG6), the United
Nations seeks to support countries in monitoring water- and sanitation-related issues within
the framework of the 2030 Agenda for Sustainable Development, and in compiling country
data to report on global progress towards SDG 6.

IMI-SDG6 brings together the United Nations organizations that are formally mandated
to compile country data on the SDG 6 global indicators, and builds on ongoing efforts
such as the World Health Organization (WHO)/United Nations Children’s Fund (UNICEF)
Joint Monitoring Programme for Water Supply, Sanitation and Hygiene (JMP), the Global
Environment Monitoring System for Freshwater (GEMS/Water), the Food and Agriculture
Organization of the United Nations (FAO) Global Information System on Water and
Agriculture (AQUASTAT) and the UN-Water Global Analysis and Assessment of Sanitation
and Drinking-Water (GLAAS).

This joint effort enables synergies to be created across United Nations organizations and
methodologies and requests for data to be harmonized, leading to more efficient outreach
and a reduced reporting burden. At the national level, IMI-SDG6 also promotes intersectoral
collaboration and consolidation of existing capacities and data across organizations.

The overarching goal of IMI-SDG6 is to accelerate the achievement of SDG 6 by increasing
the availability of high-quality data for evidence-based policymaking, regulations, planning
and investments at all levels. More specifically, IMI-SDG6 aims to support countries to
collect, analyse and report SDG 6 data, and to support policymakers and decision makers at
all levels to use these data.

. Learn more about SDG 6 monitoring and reporting and the support available:
https://www.sdgbmonitoring.org

Read the latest SDG 6 progress reports, for the whole goal and by indicator:
https://www.unwater.org/publication_cateqgories/sdg6-progress-reports/

Explore the latest SDG 6 data at the global, regional and national levels:
https://www.sdgb6data.org
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6.4.2 6.4.1

WATER STRESS ~ WATER-USE
EFFICIENCY

FAO AQUASTAT

INDICATORS CUSTODIANS
6.1.1 Proportion of population using safely managed drinking water services WHO, UNICEF
6.2.1 Proportion of population using (a) safely managed sanitation WHO, UNICEF

services, and (b) a handwashing facility with soap and water

6.3.1 Proportion of domestic and industrial wastewater flows safely treated

WHO, UN-Habitat, UNSD

6.3.2 Proportion of bodies of water with good ambient water quality UNEP

6.4.1 Change in water-use efficiency over time FAO

6.4.2 Level of water stress: freshwater withdrawal as a FAO
proportion of available freshwater resources

6.5.1 Degree of integrated water resources management UNEP

6.5.2 Proportion of transboundary basin area with an operational
arrangement for water cooperation

UNECE, UNESCO

6.6.1 Change in the extent of water-related ecosystems over time

UNEP, Ramsar

6.a.1 Amount of water and sanitation-related official development assistance
that is part of a government-coordinated spending plan

WHO, OECD

6.h.1 Proportion of local administrative units with established and operational policies and
procedures for participation of local communities in water and sanitation management

WHO, OECD
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Learn more about progress
towards SDG 6

Sustainable Development Goal (SDG) 6 expands the Millennium Development Goal (MDG) focus on drinking water
and basic sanitation to include the more holistic management of water, wastewater and ecosystem resources,
acknowledging the importance of an enabling environment. Bringing these aspects together is an initial step towards
addressing sector fragmentation and enabling coherent and sustainable management. It is also a major step towards
a sustainable water future.

Monitoring progress towards SDG 6 is key to achieving this SDG. High-quality data help policymakers and decision
makers at all levels of government to identify challenges and opportunities, to set priorities for more effective and
efficient implementation, to communicate progress and ensure accountability, and to generate political, public and
private sector support for further investment.

The 2030 Agenda for Sustainable Development specifies that global follow-up and review shall primarily be based on
national official data sources. The data are compiled and validated by the United Nations custodian agencies, who
contact country focal points every two to three years with requests for new data, while also providing capacity-build-
ing support. The last global “data drive” took place in 2023, resulting in status updates on seven of the global indica-
tors for SDG 6 (please see below). These reports provide a detailed analysis of current status, historical progress and
acceleration needs regarding the SDG 6 targets.

To enable a comprehensive assessment and analysis of overall progress towards SDG 6, it is essential to bring
together data on all the SDG 6 global indicators and other key social, economic and environmental parameters. This
is exactly what the SDG 6 Data Portal does, enabling global, regional and national actors in various sectors to see the
bigger picture, thus helping them make decisions that contribute to all SDGs. UN-Water also publishes synthesized
reporting on overall progress towards SDG 6 on a regular basis.

Summary Brief: Mid-term status of SDG 6 global indicators and
acceleration needs

Based on latest available data on all SDG 6 global indicators.
Published by UN-Water through the UN-Water Integrated Monitoring
Initiative for SDG 6.

Progress on household drinking water, sanitation and hygiene
2000-2022: special focus on gender

Based on latest available data on SDG indicators 6.1.1 and 6.2.1.
Published by World Health Organization (WHO) and United Nations
Children’s Fund (UNICEF).

https://www.unwater.org/publications/who/
unicef-joint-monitoring-program-update-report-2023
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https://www.unwater.org/publications/who/unicef-joint-monitoring-program-update-report-2023
https://www.unwater.org/publications/who/unicef-joint-monitoring-program-update-report-2023

Progress on the proportion of domestic and industrial wastewater flows safely treated — Mid-term
status of SDG Indicator 6.3.1 and acceleration needs, with a special focus on climate change,
wastewater reuse and health

https://www.unwater.org/publications/progress-wastewater-treatment-2024-update

Based on latest available data on SDG indicator 6.3.1. Published by WHO and United Nations
Human Settlements Programme (UN-Habitat) on behalf of UN-Water.

Progress on ambient water quality: mid-term status of SDG Indicator 6.3.2 and acceleration needs,
with a special focus on health

Based on latest available data on SDG indicator 6.3.2. Published by United Nations Environment
Programme (UNEP) on behalf of UN-Water.

Progress on change in water-use efficiency. Mid-term status of SDG Indicator 6.4.1 and acceler-
ation needs, with special focus on food security and climate change

Based on latest available data on SDG indicator 6.4.1. Published by Food and Agriculture
Organization of the United Nations (FAO) on behalf of UN-Water.

Progress on the level of water stress. Mid-term status of the SDG Indicator 6.4.2 and acceleration
needs, with special focus on food security and climate change

Based on latest available data on SDG indicator 6.4.2. Published by FAO on behalf of UN-Water.

Progress on implementation of Integrated Water Resources Management. Mid-term status of SDG
indicator 6.5.1 and acceleration needs, with a special focus on climate change

Based on latest available data on SDG indicator 6.5.1. Published by UNEP on behalf of UN-Water.

Progress on transhoundary water cooperation. Mid-term status of SDG Indicator 6.5.2, with a
special focus on climate change — 2024

Based on latest available data on SDG indicator 6.5.2. Published by United Nations Economic
Commission for Europe (UNECE) and United Nations Educational, Scientific and Cultural
Organization (UNESCO) on behalf of UN-Water.

Progress on water-related ecosystems. Mid-term status of SDG Indicator 6.6.1 and acceleration
needs, with a special focus on Biodiversity

Based on latest available data on SDG indicator 6.6.1. Published by UNEP on behalf of UN-Water.

Strong systems and sound investments: evidence on and key insights into accelerating progress
on sanitation, drinking-water and hygiene

The UN-Water global analysis and assessment of sanitation and drinking-water
(GLAAS) 2022 report

https://www.unwater.org/publications/un-water-glaas-2022-strong-systems-and-sound-invest-
ments-evidence-and-key-insights

Based on latest available data on SDG indicators 6.a.1 and 6.b.1. Published by WHO through
the UN-Water Global Analysis and Assessment of Sanitation and Drinking-Water (GLAAS) on
behalf of UN-Water.
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UN-Water reports and other relevant publications

UN-Water coordinates the efforts of United Nations entities and international organizations working on water and
sanitation issues. UN-Water publications draw on the experience and expertise of UN-Water's Members and Partners.

United Nations System-Wide Strategy for Water and Sanitation

The United Nations system-wide strategy for water provides a system-wide approach for the United Nations to work
collaboratively on water and sanitation. In September 2023, Member States adopted General Assembly resolution
77/334, which requested the Secretary-General to present a United Nations system-wide water and sanitation strategy
in consultation with Member States before the end of the seventy-eighth session. The strategy has been developed

by UN-Water under the leadership of the UN-Water Chair, as requested by the Secretary-General, and will be launched
in July 2024.

Blueprint for Acceleration: Sustainable Development Goal 6 Synthesis Report on Water and Sanitation 2023

The report, written by the UN-Water family of Members and Partners, is a concise guide to delivering concrete results
— offering actionable policy recommendations directed towards senior decision-makers in Member States, other
stakeholders, and the United Nations System to get the world on track to achieve SDG 6 by 2030. It was released
ahead of the discussions of Member States and relevant stakeholders at the 2023 High-level Political Forum on
Sustainable Development (HLPF), which includes a Special Event focused on SDG 6 and the Water Action Agenda.

United Nations World Water Development Report

The United Nations World Water Development Report is UN-Water's flagship report on water and sanitation issues,
focusing on a different theme each year. The report is published by UNESCO on behalf of UN-Water, and its production
is coordinated by the UNESCO World Water Assessment Programme.

SDG 6 Progress Update — 9 reports, by SDG 6 global indicator

This series of reports provides an in-depth update and analysis of progress towards the different SDG 6 targets and
identifies priority areas for acceleration. Progress on household drinking water, sanitation and hygiene, Progress on
wastewater treatment, Progress on ambient water quality, Progress on water-use efficiency, Progress on level of water stress,
Progress on integrated water resources management, Progress on transboundary water cooperation, Progress on water-re-
lated ecosystems and Progress on international cooperation and local participation. The reports, produced by the respon-
sible custodian agencies, present the latest available country, region and global data on the SDG 6 global indicators,
and are published every two to three years.
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Progress reports of the WHO/UNICEF Joint Monitoring Programme for Water Supply, Sanitation and Hygiene (JMP)

The JMP is affiliated with UN-Water and is responsible for global monitoring of progress towards SDG 6 targets for
universal access to safe and affordable drinking-water and adequate and equitable sanitation and hygiene services.
Every 2 years, the JMP releases updated estimates and progress reports for WASH in households (as part of the
progress reporting on SDG 6, see above), schools and health care facilities.

UN-Water Global Analysis and Assessment of Sanitation and Drinking-Water (GLAAS)

The GLAAS report is produced by WHO on behalf of UN-Water. It provides a global update on the policy frameworks,
institutional arrangements, human resource base, and international and national finance streams in support of water
and sanitation. It is a substantive input into the activities of Sanitation and Water for All as well as the progress
reporting on SDG 6. The next report will be published in 2025.

UN-Water Country Acceleration Case Studies

To accelerate the achievement of SDG 6 targets as part of the SDG 6 Global Acceleration Framework, UN-Water
releases SDG 6 Country Acceleration Case Studies to explore countries’ pathways to achieving accelerated progress
on SDG 6 at the national level. Since 2022, six case studies have been released from Costa Rica, Pakistan. Senegal,
Brazil, Ghana and Singapore. Three new are planned to be released in July 2024 from Cambodia, Czechia and Jordan.

Policy and Analytical Briefs

UN-Water's Policy Briefs provide short and informative policy guidance on the most pressing freshwater-related
issues that draw upon the combined expertise of the United Nations system. Analytical Briefs provide an analysis of
emerging issues and may serve as basis for further research, discussion and future policy guidance.

UN-Water Planned Publications

+ UN-Water Policy Brief on Transhoundary Waters Cooperation — update

More information: https://www.unwater.org/unwater-publications/

How is the world doing on Sustainable Development Goal 6?
View, analyse and download global, regional and
national water and sanitation data

http://www.sdg6data.org/
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