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The third edition of the WHO Guidelines for the safe use

of wastewater, exaeta and greywater has bean extensively
updated to take account of new scientific evidence and
contemperary approaches to risk management.The revised
Guidelines reflect a strong focus on disease prevention and public
health principles. They reflect the knowdedge and experience
of a unique group of scientists, regulators and public health
specialists, from developed and developing countries worldwide,
brought together by the Water, Sanitation and Health
Programme of the World Health Organization.

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

safe use of wastewater, excreta and greywater in
agriculture and aquaculture. Its target audience
includes erwironmental and public health scientists,
researchers, engineers, policy-makers and those
responsible for developing standards and regulations.

The Guidelines are presented in four separate
volumes: Volurme 1: Policy and regulatory
aspects: Volume 2:Wastewater use in agriculture;
Volume 3: Wastewater and excreta use in
aquaculture: and Volume 4: Excreta and
greywater use in agriculture.

the Safe Use of Wastewater,

Velume 1 of the Guidelines presents policy issses and regulatory

measures distilled from the tzchrical detail found in wolimes 2, 3

and 4. Thoss faced with the nesd to expedite the development

of policies, procedures and regulatary frameworks, at naticral
and Iacal government levels, will find the sssential infermation
in this volume. It ako inchdss summariss of the cther volumes
in the series and an index for all four volumes.

Velume 2 of the Guidelines explains requirements to promate
safe use concepts and practicss, inchiding health-hased targsts
& minimum procedures. It also covers a substantive revision of
approaches to ansuring the micratial safety of westewater Used
in agriculture. It distinguishes thres vulnerable groups: agricultural
workers, members of communities where wastewatar-fed
agriculture s practiced and consumers. It introducss health
impact assessment of new wastewater projects.

Volume 3 of the Guidelines ifarms readers on the assessment
of microbial hazards and tosic chemicals and the management
of the associated rizks when using wastewater and excreta in
agquaculture. It explains requirements to promate safe use
Fracticas, inchding minimum prossdures and specific health-
basad targets. It puts trads-offs hetwesn potential risks and
nutritional benefits in a wider development context. Special
rafer=nce is made to food-home trematodes,

Valume 4 of the Guidslines focuses sxchsively on the safe use
of excreta and greyavater in agriculturs, Recent trends n
sanitation, inclading ecological sanitaticn, are driven by rapid
urbanization. The momentum created by the Millennium
Cevelopment Geals is resuiting in dramatic changes in human
waste handling and processing. New oppertunities enable the
use of human waste as a rsaurce for pra-poor agricu fural
development, particularly in periurban arsas, Best practice to
minimize azociated health risks is at the heant of this volime
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Meaning of Sanitation

Safe collection, storage, treatment and
disposal / reuse / recycling of

B human excreta (faeces and urine)
B sludge and sewage effluent

B grey water

B solid waste

Hygiene and behavior change

Drainage and management of

stormwater

ASEI



What are the parts of a sanitation system?

User Collection Conveyance (Semi-) Reuse and
Interface §and Storage Centralised Disposal
Treatment

-Manual emptying
-Mechanical
emptying
-Simplified sewer
-Small bore sewe
-Conventional
gravity sewer
-Jerry can/tank




Exposure and Transmission Routes

6@\ ingestion of excreta from hands

| dermal —contact

~ i A
A\

k. contact with flies/mosquitoes

inhalation of aerosols and particles

~, contaminated groundwater/surface water
~ contact with overflowing/leaking contents

Wine  jngestion of excreta

m consumption of contaminated produce (vegetables)
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Barriers to Prevent Spread of Pathogens:

Toilet barrier

Feces of
infected
person

Water 1st International

the "F-Diagram”

Fluids

.Safe water barrier

.....,.,,__Hygiene & hand-
washing barriers

Future
victim of
diarrheal
disease/
new host




WHO'’s multiple barrier approach from “Farm to Fork”

Wastewater
generation

Wastewater
treatment

Farmer/
Producer

Safe
Irrigation

Practices

\/

I

Traders/
Retailers

Hygienic
Handling
Practices

Street food

kitchens

Safe food
washing and

preparation

\/

I

Risk reduction strategies

Consumer

Awareness
creation
to create
demand for
safe produce

Policy recognition, safer farm land, tenure security,
market incentives, safe-food labelling,...




Pathogens in
faeces that
can be
transmitted
through water
and improper
sanitation

Pathogen Symptoms
Bacteria
Leromonos spo Erteniz

Compylobocter jejunilfoali

Ciarrhosa, crampeng, abdominal pain, fevear, nous=a, joint pain,
Gaallain-Barre syndrome

Escharichia coli EIEC, EPEC, ETEC, EHEC)

Erteniz

Flegiomonos shigalioides

Ententis

Eolmonalla fyphi/parafyphi

Faver - heodache, maloize, onorexia, slow pulse, enlorged splesn,
cough

Zolmanalla app.

Ciarrhoea, fever, obdominal cromps

Ehigello spp.

Chzentery (blocdy diarrhoea), womiting, cramps, fever

Vibrio cholero

Slerg - Watery drarmnosal, [=] I'- SEVENE aOmnd wnineo
Chol \ [ e

Yersinio spp.

Faver, abdominal poin, diarrhoea, joint poins, rach

Wirus

Zntenc odencvirus 40 and 41 Ententiz
Astronarus Erntentiz
Caliorirus {ingl. Morowviruses) Ertentiz

Coxsocliewirus

Vonous, respirotory dlness, snfentis, viral meningths

Cchovirus

Azeplic meningths, ancaphalhs, offen azyrmptomadic

Criteroarus fypes §5-71

Meningifiz, encephalits, parahyse

Aepohiis A Faver, maoloise, onorexa, nouseo, abdominal discormfort, joundice
epohiis E Hepohtis
Poliovirus CiHen csympiomatic, fever, nousea, vorming, heodache, paralysis
Robovirus Ertentis

Parasitic protozoa

Cryprosporidivm parvum,hominia

Watery diarrho=a, obdominal cromes and poin

Cyclosporn coystansnsiz

Ciften csympfomatic, diarrhosa, abdorminal pain

Erfamoeba histolytica

Ofen csympiomatic, dysentery, abdominal discomior, faver, chills

Giordia infesfinalis

Ciarrhoea, abdominal cramps, maolaise, weight loss

Helminths

Ascariz lumbricoidss

Generally no or few sympforns, wheezing, coughing, fever, enfents,
ulmonary sosinophilio
P ) il

- . a g -
PSR SOITUTY -G!:Ig.".LTh.T

Trichuria trichivra

Unopparent through vogue digestve troct distress fo emocohon with
dry shin and diorrhoeo

Tlookworm

lich, rosh, cough, onoemin, protein defciency

Ehistosomiosis spp




Avg Health Burdens from Diarrhoeal Diseases

Disability adjusted life years lost per person

Sub-Saharan Africa 21.7

India
Middle East
Other Asia

World

Latin America and
Caribbean

China

Former USSR and
Eastern Europe

Wealthiest economies | g 1

(Our Planet)

Current annual diarrhea cases in SSA:
1.2 billion which lead to 769.000 dead children, mostly under 5 years



Ascaris: Distribution of Disease Burden
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Figure 4: DALY factor for ascariasis per 100,000 inhabitants worldwide in 2002 (WHO, 2002)
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Ascaris lumbricoides blocking a 3-yr old child’s intestine

Medical Research Council Policy Brief (2) 2006



Dumping of Sludge= “"Advanced Open Defecation”




Understanding the Nutrient Loop

«What we take from the soil, we give back to the soil»




Productive Sanitation
a neglected treasure

~
N = 2,8 kg N = 2,8 kg
P=04kg P=04kg
K~ 1,3 kg K~ 1,3kg Urea = 6 kg
Per person Per person TSP = 2 kg
per year per year KCL ~ 2,6

kg



Urine Collection in Niger

(SEI, 2009)




Storage and hygienisation of urine: "Takin Ruwa”




Participative Testing of
“Takin Ruwa” in Niger




Safe and fertile crops




CONTROL

URINE



Construction of Composting
Pit Latrines in Zimbabwe Schools

School children making concrete
slabs, ringbeams and toilet houses in
traditional material and bricks

(Morgan - Aquamor, Zimbabwe)




School Sanitation
Garden Experiments

Children recording the results
Taking measurements

Maize trials using urine fertiliser




Urine Diversion
Dry Toilet

Separates urine and
faeces at source
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School Sanitation
Keeps Girls in Schools

growing u

ouid
mensh:ohll;oiogemom O t S C O I

for school grks

(WRC, 2011)

Annie Kanyemba



Function Steps Towards
Sustainable Sanitation

Integrated

Resource
Management
for stormwater,
_,_.'" waslewater,
sludge,
greywater and
solid waste

MNutrient

Containmeank

E for envirenmental
protection from Doth

excraeta and

greywater

The New Sanitation Ladder
Based on Function

cnvironmental functions ———|

Nutrient Reuse in
¥l Agriculture

from excreta and wabar

Pathogean Elimination
4 sacondary treatment for both
excrata and greywater

nd stagnant waber in the user
3 evirdnmeant and no exposure o
pathogens, flies and filth

I

2éd-hr acocess for 2ll to functioning

2 bodlet facility year-round including
privacy, personal security and shelter

health Tunctions

Excrata Containmank
sirict barriers bo pathogen expdsure, no
1 rfaecal matter exposure, nd flies,

(Kvarnstrom et al 2010) handwashing facility in use

Famddn b Eymsiin o Dudmveiiss P Hiabes ! S0 H Rl



Safe Sanitation Made Possible

Requires a systems approach - the
value chain

Affordable, functional, maintainable,
appropriate and participative
Design the entire chain including
disposal and reuse

Profits generated from health protection
also can include energy (biogas), food
production and water savings

ASEI



partner of

sustainable
sanitation
alliance

JSEI

( EcoSanRes

Stockholm Environment Institute
www.sei-international.org
WWWwW.ecosanres.org
www.susana.org
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