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Hurry up in the
toilet: 2.6 Billions
are waiting!!

 New safe sanitation to more
than 360 000 every day to reach
the MDGs.

o 4400 people every day dies due
to bad water, sanitation and
hygiene.

68 million DALY sarelost per
year

e |f MDGswere met for water
and sanitation the saved costs

equals 7.3 billion US Dollars
per year




The World Health Organization
WHO

 Infectious diseases caused by pathogenic
bacteria, viruses, and protozoa or by
parasites are the most common and
widespread health risk associated with
drinking-water.



EU Artikel 152

1. A high level of human health protection shall be
ensured in the definition and implementation of all
Community policies and activities.

Community action, shall complement national
policies,

snall be directed towards improving public health,
preventing human ilIness and diseases,

and obviating sources of danger to human health.



MDGs Goals and Targets

Goal 1. Eradicate extreme poverty
and hunger

Goal 2. Achieve universa
primary education

Goal 3. Promote gender equality
and empower women.

Environmental Health/Sanitation

A healthy environment means
healthy people.

*ADbility to improved livelihoods
 Break cycle of poverty/ill-health

Reduction in diarrhoeal and
parasitic disease will result in
Increased attendance and
participation in school.

«School sanitation an important
determinant of girls” attendance.

Environmental health risksfalls
disproportionately on women

o effective interventions help to
Improve women's lives
sempower-increased participation.



Goal 4. Reduce child mortality

Goal 6. Combat HIV/AIDS,
malaria and other diseases

Goal 7. Ensure environmental
sustainability.

2015: Half no. of people without
access to safe drinking water and
sustai nabl e sanitation.

2020: A significant improvement

In the lives of at least 100 millions

slum dwellers.

Appropriate environmental health
Interventions significantly reduce
the deaths of children<5asa
result of unsafe water, sanitation
and hygiene.

Preventive environmental health
measures are as important and at
time more cost-effective than
health treatments

Expressed in terms of environ-
mental health Improvements,

e environmental health measures
such sanitation contributes to the
MDGs directly

e t0 these targets as described
above.



World Health
Organization

wosaeis) WHO Guidelines for
the Safe Use of Wastewater,
Excreta and Greywater

Third Edition

Volume 1:  Policy and Regulatory Aspects

Volume 22 Wastewater Use in Agriculture

Volume 3: Wastewater and Excreta Use in Aquaculture
Volume 4 Excreta and Greywater Use in Agriculture

The third edition of the WHO Guidalines far the safe use

of wastewater, excreta and greywater has bean extensively
updated to take sccount of new scientific evidence and
contemparary approachas to risk managament The revisad
Guidelines reflect a strang focus on diseass prevention and public
health principles. They reflect the knowledoe and experience
of a unigue group of scientists, regulators and public haalth
specialists, from developed and developing countries worldwida,
brought tegether by the Water, Sanitation and Health
PFrogramma oof the World Health Croanization

This new edition responds to a growing demand
from WHO Member States for guidance on the

safe use of wastewater, excrata and greywater in
agricultura and aguaculture. Its target audience
includes arvironmental and public health scientists,
researchers, engineers, policy-makers and thase
resporsible for developing standards and requlations.

The Guidelines are presented in four separate
volurmes: Valurme 1: Policy and regulatary
aspects: Volume 2-Wastewater use in sgricultur;
Violume 3: Wastewater and excreta use in
aquaculture: and Voluma 4: Excreta and
Qraywater use in agriculture.

o ol
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in this valume. It also inchudss summeris of the other volumes
in the series and an index for all four wolimes, Volums 1
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Velume 2 of the Guidelines explains requirements to promate 5B 124 1696824
safe uss concepts and practices, including health-based targats CHF 2003158 18.00
ard minimum procedures. it also covers a substantive revisicn of develaping counwies:
aches to emsuring the microbial safety of wastewater Lsed CHF 14.00YUSS 12560
in agriculture. It distinguishes thre vulnierable gioups: agricultural Order na, 11501653
workers, membsrs of communities where wastewater-fed
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impact assessment of new wastswater projects. —W-w,;gu-w-mnm
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Volume 3 of the Guidelinas informs readars on the assessmant

of microbial hazards and tewic chemicals and the management e
of the azsaciated risks when using wastewater and excreta in Order oo, 1RREEE
aquaculture, |t explains requirements to promote safe use
practices, inchuding minimum procsdures and specific healhi- Volums 3
based targets. It puts trade-offs between potantial risks and ‘Wiastewater and Excrem Use in Aquaculure
nutriticnal bensfits in o wider development context. Special 2006, 50 pages [E]
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of excreta and greywater in agricultire. fiecent trends in Order no. 11508653
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waste handling and processing. New opportunities enable the ISBN % 4 154615 §
Lse of human waste as a resaurce for pro-pocr agriculural CHF000USS 6200
develapment, partcubrly in periurban aress, Best practice o ool i
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WHO Guiddines on sanitation

Protection of human health

Adyvisory to national standard setting —flexibleto
account local social, cultural, economic &
environmental context

Risk-benefit - adaptation to local priorities
Best available evidence - science and practice
Scientific consensus

Use global information and experience




Approaches — Evidence based or Predictive —
Based on WHO Stockholm Framework

Manage SANITATION
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Microbial Risk Assessment

e Hazard Identification
— All entero-pathogens potentially in excreta
o Exposure assessment
— EXposure points, Site-specific data on removal

e RIsk characterisation

— Risk of infection per exposure and yeatrly.
— Comparison with endemic level of disease



Thefirst thing Isto assemble a
sultable team for an assessment

 How do you select and which onesisthe
essential player?
 Which isthe institutional framework that
you may work within?

» Are personal suitable trained and in tune
with each others?



Institutional Arrangement of
Facilitator

Different levels
Different focuses



Pathogen reductions (log units) achieved by health-
protection control measures

Pathogen reduction

Notes

Control measure (log units)

Excreta & urine 2—6 The required pathogen removal depends
on the combination of the treatment and

treatment selected health-protection control
measures

Cl’Op selection and means 2-4 Higher risk: Root crops and crops that

. . grow just above (lettuce) and in partial

of application contact with the soil.
Lower risk: Crops with the harvested
parts not in contact with the soil.

P athogen die-off 2-4 Die-off on crop surfaces that occurs
between application and consumption.
The log unit reduction achieved depends
on climate (temperature, sunlight
intensity), crop type, etc. With-holding
time essential in risk reduction

Produce Washing 1 Washing salad crops, vegetables and

. fruit with clean water.

with water

Produce peeling 2 Fruit, root crops.

Produce COOkillg 5—6 Immersion in boiling or close-to-boiling

water until the food is cooked ensures
pathogen destruction.




Example of Excreta Systems
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Faecal input crucial to assess risk!!
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Y OUR PREFERENCE?




A ssessments

» Assess the exposure in the full handling
chain.

» Assess the human environment in light of
danger to human health.

e Account for other factors that as well that
may Impact — not just "one-eyed” on water
or sanitation.



Contamination of groundwater
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FIGURE 1
Factors affecting the entry, survival, and
migration of viruses in groundwater
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A new compact greywater treatment plant
developed atIMT/UMB
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Documentation and Monitoring

 Establish a documentation system!
 Establish monitoring reguirements!



Definition of Monitoring Functions

Function Definition

Validation | Testing the system or components thereof to ensure
If it iIs meeting e.g "microbial reduction targets”.
Mainly relates to new systems/components.

Operational Relates to " design specifications’ e g turbidity.
monitorin Indicate proper functions and variations and is the
g base for " direct corrective actions’

Verification | Methods, procedures and tests to determine
compliance with design parameters AND specific
requirements (GL values, E coli, helminth eggs,
microbial and chemical analysis of crops.




Microbial GL values
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Recommendations for faeces —

Treatment

Storage (only treatment);
Ambient temperature 2-20°C

Storage (only treatment)
Ambient temperature 20-35°C

Alkaline treatment

household level

Criteria

1.5- 2 years

> 1 year

pH >9 during > 6 months

Comment

Will eliminate most bacterial
pathogens; regrowth of E coli
and Salmonella not
considered if rewetted; will
substantially reduce viruses,
protozoa and parasites. Some
soil-borne ova may persist

As above

If temperature >35°C and
moisture <25%.

Lower pH and/or wetter
material will prolong the time
for absolute elimination.



Exposure central

e \What isthe volume that individual are
exposed to?

 What isthelikely frequency of exposure?

 How many people are exposed? (directly;
indirectly)




|mplementation

Establish an implementation procedure.
L ook into the questions of compliance.
Who can monitor/check at the local scale?

What isthe likelithood of sustainability of
the installation and system?

M al ntenance?



|mplementation approach

 Incidence of different disease in local
context?

o Treatment efficiency and variability?

* Exposure; Who? How many? How often?



|mplementation approach

What crops are wastewater/d udge/excreta applied to?

When in the crop cycleisit applied? What is the
waiting period between last application and harvest?

Who are exposed? Farmers — Consumers — Others?

How often? How many? How frequently? Likely
volumes of wastewater/sludge/excreta?

How are the products handled after harvest and before
consumption?



Control measures

e EXposure6 e EXposure 7
— Fence storage area — Use of PPE
— Optimisation of sludge — Optimisation of sludge
treatment treatment

— Prolonged sludge storage




Control measures

e EXxposure 8
— Crop restrictions

— Minimum time between
fertilisation and harvest

— Optimisation of sludge
treatment

— Prolonged sludge storage
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Incidence Rate (IR) & Incidence Rate Ratio (IRR)

of Diarrhoea and vomiting in Intervention & Control Areas

H/hold Episode IR/1000 | Adjusted IRR P
Area members Pers/ d value
Diarrhea
Intervention 3945 638 11.7 1.7
Control 3254 903 16.0 (1.2-2.5)|  0.003
Total 7199 1541 13.9
Vomiting
Intervention 3945 55 1.01 4.8 0.010
(1.5-15.9)
Control 3254 111 1.97
Total 7199 166 1.50




I Age Area N }Diqrrhoea Vomitting
Incidence Rate of Disease O y Age

>5 Inter 365 111 10
Cont 375 223 28
Totals 740 334 38
510 59 Inter 3260 469 42
Cont 2673 606 77
Totals 5933 1075 119
>=60 Inter 247 50 3
Cont 192 67 4
Totals 439 117 7
Total Inter 3872 630 55
Con 3240 896 109
Totals 7112 1526 164




Percentage of individuals with Disease outcome by
Drinking Water Safety

Water N % % % % Skin
safety Diarrhoea Vomitting Wworms Sores
Unsafe 372 32.5% 5.4% 10.5% 5.6%

Safe

outside 4086 22.5% 2.7% 2.9% 4.3%
Safe

inside 2755 18.2% 1.3% 2.1% 2.5%
Incidence Rate Ratio & Prevalence Ratio

Safe outside vs.

safe inside IRR 1.23 IRR 2.06 | PR 138 | PR 1.71
Unsafe vs.

safe inside IRR 1.44 IRR 3.31 PR 4.01 PR 1.82




Approaches to show success In
Armenia

|dentification of risk factors

Map out sanitation related disease

Show the impact of interventions

Relate it to recommendations and national
guidelines

Adapt it to the relevant local situation



o>dl e USe O VWaslewaler and EXCreta

Management strategies to reduce health
risks

*Treatment of Wastes

*Crop Restriction

*Waste Application Methods

*Control of Human Exposure

\
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WHO Guidelines. AIMS for the future.

The guidelines a starting point for:

Country-based system studies including risk/epi based
approaches. (2006-2009)

Comparative assessments with uses of WW/others

Follow-up and implementation of WHO Guidelines site- or
country based (2007 2009 and thereafter)

rlsks’?
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