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Gron sanitet — hallbar sanitet?

"Bord till jord”
“Usch till resurs”
"Waste to wealth”

Sustainable
resource
management

Technical
sustainability
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Var bor vi och ”hur bra ar toan’”’?
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Sanitetssystem globalt

B Sewer
[] Septic
[ ] Flush/pour flush pit
[] Pit (dry)

[ Other
] Environment (open defecation)

O Current population of region
with need for FSM (million)

Based on Boston Consulting Group analysis of UN Joint Monitoring Programme data, from Strande et al. 2014

2.7 miljarder behover slamhantering!



Sanitet — hallbarhetsperspektivet

2.4 miljarder utan “forbattrad toalett” (~1 miljard open defecation) men.....

— ....4.1 miljarder om vi raknar in avloppssystem utan reningsverk (saum et al 2013)
— ..... >> 4.1 miljarder om vi raknar in “forbattrade toaletter” utan vettig slamhantering
— ... XX miljarder (i princip alla) utan sdkert kretslopp



Sanitet — hallbarhetsperspektivet

- Overgédning
* Smittspridning
* Naringsforlust

— Produktiv / Ekologisk / Resursbaserad sanitet

Hallbarhet: Utdver ekologi — ta hansyn till tekniska,
institutionella, sociala och ekonomiska aspekter!
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Slutna kretslopp - landsbygd och stad
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Exempel landsbygd

Matsakerhet

500 miljoner smaskaliga jordbruk i
utvecklingslander forsorjer ca
2 miljarder manniskor

Kretsloppssanitet kan direkt gora
stor skillnad for halsa och
matproduktion




Exempel 1. PS-Aguié Niger (1100 hushall 2009/10)
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Lérdomar fran Aguié

 Participativa jordbruksforsok viktiga — “seeing is believing”

» Forbattra det som redan gors — falt narmast byn har alltid gett bast skord tack vare
avfall/urin/fekalier — nu sakrare och battre aterforing

» Betona sakerhet och renlighet (islam)
* Lokala ord for behandlad urin och kompost
 Tva sackar konstgodsel (100 kg) = en familjs arliga produktion

» Anpassa toalett efter lokala vanor (anvandning av tvatt-vatten)

» Underlatta urin-hantering (kompostberikning)
« Starkt engagemang fran lokala mydigheter viktigt

» Ca 50% fortsatt anvandning 6 ar senare
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Exempel 2. Burkina Faso

Utviérdering av tre ekologiska sanitetsprojekt efter 3-7 ar
(totalt 7500 hushall med urinseparerande toalett)

» 74% av toaletterna i bruk

 “Godselproduktion” lyftes fram som framsta fordelen med toaletten

« Storst framgang med anvandning/ateranvandning i projektet med mest fokus pa
aterforing

» Majoriteten av kvinnorna anvande inte torr-toaletterna vid menstruation

 Teknisk utmaning — slangar, dorrar, etc (underhall kravs)




Landsbygdssanitet — begransningar idag

Desired sanitation outcomes
Dignity, convenience, health and environmental protection,
sustained agricultural production, livelihood opportunities etc

Qs

4t

Access

. . e . Sustained use Safe reuse
Acquisition of sanitation . o )
. . Sustained and hygienic use of Safe collection and reuse of
infrastructure and hygiene o N
facilities sanitation products

behavior

— Fokus pa tillgang (access) i konventionella program/projekt pa landsbygd

— Begransad hallbarhet och uppskalning av kretsloppssanitet
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Skala upp produktiv sanitet?

RISK MANAGEMENT

CLEAN VILLAGE

CLEAN 2:
Total Sanitation Village

Solid waste management
Animal excreta management
Drainage management
Water point management
Water quality control

CLEAN 1:

Permanent Sanitation Village
* Durable latrines that are used
e Handwashing nearby and used

GREEN VILLAGE

GREEN 2: Productive Village
100% Productive Households

GREEN 1: Conscious Village
>50% Productive Households
Productive Household ‘
100% of components
addressed
Components of . Organic waste
. * Animal manure

an improved and )

) * Urine
productive local ., poccs
resource + Grey water
management: * Improved cook stove

Base 1: ODF Village (CLTS)

RESOURCE MANAGEMENT



Stad-> Land
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Skapa forutsdttningar for gron sanitet

Health Urban Agri- | Environ-

planning culture | ment

Policy-Regulatory
Cross-sectoral Coherence

Sanitation i
systems

. - 2N i .....-...--..-.
innovations, : =m
management

schemes,

and business

N,

System illustration by BMGF
models CAPTURE STORAGE TRANSPORT

Strengthening demand along

the sanitation value chain
Users /
Consumers*



Ekonomi i sanitets-systemet?

Collection
(toilet/urinal)

@

Transport

@

Treatment

@

Delivery

@

Reuse

Household \
$

Municipality

Farmer

$

Service provider

Manga forsok att hitta hallbara affarsmodeller pagar!




Ekologisk sanitet i periurban miljé - 938 hushall i Ouagadougou Burkina Faso (2007-2009)

Collecteur N' 4

Secteur 21

Noetre wine vaut de for

fine hyglénise®
“t de i'or !

"i3-KoOM

Y

meare’

Multi-barrier approach crucial for safe reuse — according to

] WHO guidelines

Greywater

BARRIER VIiI: Food handling & cooking
BARRIER IX: Health & hygiene promotion

Y N
" \\ Post-harvest measures

Source-separated faeces

BARRIER I: Source separation

Pre-application measures

BARRIER lI: Storage & treatment

e i
Measures at production site ﬁ (1]

BARRIER VII: Hand washing

Photos: L.

Dagerskog



Uppfoljning efter 3 ar (2012)

300 000 liter urin — 74% salt
44 000 kg fekalier — 48% salt

« Kopare: Stadsodlare och plantskolor +
stadsnara bonder

Sy
e ok

« Storsta problemen for forsaljning:
- Transport
- Odlare

« Hamtning och forsaljning tackte 24-43% av kostnader — resten for service —
the resten subvention fran kommunen

« 551 av 938 hushall kvar i systemet efter 3 ar
Biofysiska dilemman vid uppskalning (1,5 miljoner invanare)

« 201 ha stadsodling idag — skulle behovas 5500 ha...
« Alternativt transport till 62500 ha utanfor staden



Teknik- och businessrevolution pa gang?

Gates RTTC: Reinvent The Toilet Challenge

Utmaning - skapa en toalett som:

» Renar humanavfall och anvander energi, vatten, naring

« “Off the grid” — utan vatten/avlopp-ledningar + el

» < 50 Ore per p/d

« Bidra till Ibnsamma affarsmodeller i fattiga urbana miljoer

« En “next generation product” som alla vill ha — bade
rika/fattiga

"Toilet as sexy as mobile phone ©”
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Teknik- och businessrevolution pa gang?

Gates andra high-tech satsningar:
* Omni-ingestor: Slamtomning
* Omni-processor: Slambehandlings-fabrik
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Svenska erfarenheter (to b continued...)

e

SLU

Svariges lantirubzuniversitet
Swedish Unmersity of Agricullural Scincess

Institutionen far snergi ach teknik
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System for aterforing av fg Future Toilet Fashion
fraktion av urin, fekalier, nf

sambhills- och lantbruksav{

— En férstudie om stimuleringsatgarder for systemi ioner inom
avloppshantering

Ida Sylwan, David Eveborn, Johanna Ulmanen
Systems for recycling phosphorus in tf
food waste and similar anaerchically d

Ay,

Hesources, Conservation and Recycling 120 (2017) 144-156
Hakan Jonsson
Ake Nordberg

EBjgrm Vinnerds

Contents lists available at ScienceDirect

Resources, Conservation and Recycling
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e % & journal hamepage: www.alsevier.com/locate/resconrec
3%‘ Full length article
2377 . - —_ . . ¥
3 }/f/; Source separation: Challenges & opportunities for transition in the @ T
Aeryi -,,$‘ swedish wastewater sector

J.R. McConville®*, E. Kvarnstrom”, H. Jénsson*, E. Kirrman"”, M. Johansson®

* Department of Archirecture, Chalmers University of Technology, SE-41296 Gteborg, Sweden

® 5P Technical Research Institute of Sweden, Drottming Kristings Vg 67, SE-11486 Stockhalm, Sweden

er of Energy and Technology, Swedish University of Agriculniral Sciences, Box P032, SE-75007 Uppsala, Sweden
4 Ecoloop, Mosebacke Torg 4, SE-11646 Stockholm, Sweden
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Vad kan vi i Sverige tillfora?

* Helhetssyn, funktionsbaserat regelverk — stod till
policyutveckling for kretslopp

 Teknikinnovationer o (vatkompostering, larver, separett etc)
* Helhetslosningar ("Gréna stader”)

 Utbildningar (Sida ITP kurser etc)

 Okad ambitionsniva for vatten och sanitet i bistandet

* Forega med gott exempel...
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MDG->SDG (2016-2030)

(SDGer = Sustainable Development Goals)
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« Target 6.1 “By 2030, achieve universal and equitable access to safe and affordable
drinking water for all”

- Percentage of population using safely managed drinking water services

« Target 6.2 “By 2030, achieve access to adequate and equitable sanitation and hygiene for
all and end open defecation, paying special attention to the needs of women and girls and
those in vulnerable situations”

- Percentage of population using safely managed sanitation services
- Percentage of population with a hand washing facility with soap and water at home

« 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 increasing recycling and safe reuse globally”

- Percentage of wastewater safely treated
- Percentage of water bodies with good ambient water quality

« Target 6.a “By 2030, expand international cooperation and capacity-building support to
developing countries in water- and sanitation-related activities and programmes, including
water harvesting, desalination, water efficiency, wastewater treatment, recycling and reuse
technologies”

$
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Beyond Goal 6:

The many ways that sustainable sanitation and wastewater management can

help in meeting the Sustainable Development Goals

Goals and targets

1.2 - poverty in all its dimensions
1.4 — access to basic services

1. NO POVERTY

1.5 - resilience, reduce vulnerability, extreme events

} 2.1 —end hunger | food sufficiency

i 2.2 — end malnutrition

i

2.3 - double smallholders’ productivity & incomes

3.2 — end preventable infant and under-5 deaths
3.3 - end epidemics 1 combat water-relaled diseases
3.9 - reduce deaths & ilinesses from pollution and contamination

3. GOOD HEALTH & WELL-BEING

t44

4.5 — eliminate gender disparities in education

4. QUALITY EDUCATION

4a - build & upgrade safe education facilities

5.1 - end discrimination against women & girls

5. GENDER EQUALITY

5.2 — eliminate violence ogainst women & girls in public space

6.2 - sanitation & hygiene for all

6. CLEAN WATER & SANITATION

}

6.3 — reduce water pollution, increase recycling

6.4 - substantially reduce water scarcity
6.5 — water resources management, fransboundary cooperation

6.6 — protect & restore water-related ecosystems

6a - international cooperation, support developing countries

7.2 — increase share of renewaoble energy

8.4 — improve resource efficiency, decouple

8. DECENT WORK & ECONOMIC GROWTH

economic growth from environmental degradation

9. INDUSTRY, INNOVATION & INFRASTRUCTURE [[ECAitismtiiiisrintiiaiins

efficiency & clean fechnology
11.5 - reduce deaths & econ. losses from disasters

11.6 - reduce adverse environmental impact of cifies -
11.7 - safe public spaces

12. SUSTAINABLE CONSUMPTION & PRODUCTION [ amiasiarcashibi aiiivastiintiviegiais

|
|

12.4 - chemicals and woste management

12.5 - reduce waste generation

13. CLIMATE ACTION 13.1 — strengthen resilience to climote-reloted hazards & notural disaosters

I = = Ne WA/ Ny= 3l 141 - reduce marine pollution from land-based activities

15. LIFE ON LAND 15.1 — conserve, resiore & sustainably use terresirial ecosystems

15.3 - restore degraded land and soils

STOCKHOLM
ENVIRONMENT
INSTITUTE

Source: Andersson et al., forthcoming 2016




Kommer vi lyckas innan vi har kniven pa strupen??

Human Manure Shops Are A Hot Business In
o

www.thecontraryfarmer.wordpress.com



‘;ﬁ WASTEWATER MANAGEMENT

—

“amy SANITATION,
(1
UNEP AND SUSTAINABILITY

FROM WASTE DISPOSAL TO RESOURCE RECOVERY

SUSTAINABLE
SANITATION

A CATALYST
FOR DEVELOPMENT
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Andersson et al. 2016
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