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Overview

 Comprehensive compilation and categorisation
of most relevant SWM technologies

* Focus on domestic solid waste

» Systematic starting point and reference guide to
access available S WM information

e Capacity strengthening and decision support tool
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Preparing for SWM

1 Preparing for SWM Waste Prevention Waste Separation SWM Assessment




SWM Service Chain
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Individual/Household Storage
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Public Litter Storage

Manual Transport
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Motorised Transport - Small Vehicles

Motorised Transport - Large Vehicles
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Treatment and Recycling
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Vermicomposting

Anaerobic Digestion

Black Soldier Fly Waste Processing

Making Fuel from Biomass

Plastic Recycling

Plastic Upcycling

Plastic Downcycling

Use and Disposal

Use

Sale of Recyclable Materials

Reuse of Waste Materials

Consumer Goods

Construction with Waste Materlals

Use in Agriculture

Use of Biogas

Use of Fuel from Biomass

Safe Disposal

Controlled Waste Pit

Controlled Disposal Site / Landfill

Unsafe Disposal [not recommended)

Open Dumping

Open Burning

Contained Burning
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SWM Service Chain — Collection & Transport

Manual Transport

Animal Transport

Motorised Transport - Small Vehicles
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SWM Service Chain — Treatment & Recycling

Treatment and Recycling

Composting
Vermicomposting

Anaerobic Digestion
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SWM Service Chain — Use & Disposal
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Use of Fuel from Biomass

Safe Disposal
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SWM Service Chain
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Anagrobic Digestion [AD] Is & procass through which or-
genic materials decompose, generating biogas and &
nutriant-rich digestate. Biogas is s mix of methan (CH,).
carbon dicxida (00, and other trace geses. which can be
used as fusl and converted to hest. eleetricity or light

pre-traatment befora digestion including sorting (if not
already done at saurcel, shradding to reduce particle size
and adding water before the mixturs is fed into the AD
system. Faadstock with high watsr contant (> B0 %) can
be processed without pre- trastment. The main products

(U5 The AD procsss oceurs in i fra-
actor tanks callad digesters. also known as biogas feac-
tors.

A wide range of different organic waste can be used as

digastats o biogas
derives from the contained methane and has typically
lower heating values of 21-24 MI/m' or araund 6 Kih/
mi. Burming biogs in staves is the easiest way of Using
biogas eneray. The slurry (digestatel produced is rich in

ing. Ifrom the most to lsast petent biogas yield). energy
crops, organie food/kitchan waste, animal menure and
sewae sludge. Large amounts of finrous matarial such
s straw. should be auridad. Most substrates raquire

nitrogan. Inatypical AD rise
aboves 40°C and tharefore oniy partly deactivates weed
seeds and pathogens. I faceal sludga is used as fead-
stack, the digestate nea s trating befors being used as
afartiisar.

Design Considerations: In humanitarian settings, low-
tach wet digestion systems operating in continuous

for cooking (U.61.AD is lass appropriate in colder cinates
1€ 15 ) &5 the rate of organic matter comversion into bia-
Iow. Even though biogas digesters are

systems may be a fixad-dome, fleating-drum or tubular
polbag digester. Fixed-dome and fioating-drums are
buit partiallyl underground; tubular polybag digesters
are implementad as prefabricated mobile equipment. In a
fixad dome. the volume of the reactar is constant. As gas
is generated it exerts prassure and displaces the slury
Upwards into an expansion chamber. When the gas is fa-
movedt slurry flows back into tha reactar. The prassura

watertight, they should not be constructed in areas with
hih groun dater tabies or frequent floading

Operation and Maintenance: To start the AD process, the
digaster must beinoculsted with anasrabic bactafia (e g
by adding cow dungl. nce the apprapriata microargan-
isms hava established, wasts must be added ragulary
lideally daily] or the bacteria wil stanve. Digestate is pri-

can beused to transport the biogas the
dome is under pressure, this system needs experianced
and skilled sonstruction to ensure gas tightness and its
it

as permanent infrastructura. In a fioating-drum, the drum
rises and falls with tha production and withcrawal of gas;
in & tubular digester, the digestar inflstes and defiatas
accordingly. Tha digester of & floating-drum is generally
canstrueted underground but the drum is abava ground;
the excaption is a digester for 3 smaller hausehold-scale
system which can ba full above ground. Tubular polybag
digesters are mabile but quite fiagile and susceptible to
mechanicsl damage, freduting their ifa span ta two to
fiveyaars, The hydraulic retentien time (HRT)intha reac-
torshould be at least 15 days in hot climates and 25 days
in tempersts climatas. requining tha reactor o contain
15-20 days of waste volume (including water if requirad)
For fesdstock with pathagens (.. faeces] an incresse
of HRT to 60 days should be considarad. The sizs of di-
gesters ranges from 1,000 L for a single family to 100,000
L ormar for institutional or public spplications. Bacause
the digestate production is continuous. provision must
be made for its storage, treatment, usa andfer transport
away from thesite

Materials: A bingas digester can be mad of bricks, ca-
ment stael sand. wira (for structural strangthil. watsr-
proof cement additives (for sealingl water pipes and
fittings, & value and & prefabricated gas outlet pipe. The
gas-holding chamber must be constructed to be airtight
Inct allowing cxvgen in or generated gas putl. Prefabri-
catad solutions from specialist suppliers includs geo-
bags. reinforced fibre plastic modules and router- mould-
ad units

Applicability: Bafore designing an AD system, the poten-
il biogas yield must be sssessad according ta the type
of substrate. deally. an AD reactoris located plose to the
source ofwaste generation (to minimisa waste transport
distances] and close to the bingas user fta minimise the
0as transpart distances] Al can be constructed at dif-
farent scalas but require ragular faeding. Itis not suitable
fortha acuta phase of an amargency & tha microorgan-
isms in the digester need time to astablish. Itis particu-
12y Suitad to rural areas whers animal manura can be
addad and digastate is needed asa fertiliser fU.) and gas

marity from the avarflow fre-
quently; the amount and its characteristics will depend
on thavalume of the tank relatie ta the input of salids.
the amount of indigestible solids and the ambient tem-
peraturs. Gasproduction should be monitored andtha gas
used ragularly. Water traps should be checked frequantly
‘and valves and as piping cleaned to pravent comosion
and lszks. Depending on the design and the inputs. the
indigestible materisls accumulating at the bottom of the
raactor should be emptisd and the reactor clsanad and
checked with cautionl every fiva to tanyears

Haalth and Safety: Tha digestate is partiall sanitised but
kely to stil contain activa pathogens; during digestate
ramovalworkers should therefors be aquipped with prop-
er Persanal Protective Equipment [PPEL Dapanding on its
end use, digestate may raguire further treatment bafore
use in agriculture. Thers ara dangers resulting from the
flammabls gases and claaning the raactor can ba a health
hazard; appropriata safely precautions waaring FFE and
ensuring gand ventilation) should ba taken DX.4).

Costs: This is & medium-high-cost option for humanitar-
ian settings. Costs for capacity devslopmant and training
of operators and usars must be budgeted for.

Soclal Considarations: Social acteptanca mey ba limited
in ommunities unfamiliar with using biogas of digestate
Accaptability can be incraased through sharad managa-
ment and shared benefits fgas and fertilserl from AD
though benefits may be unevenly distributed amongst
users of & shared digester, laaing to confict

Strangths and Waaknessas:

(@) Beneration of bingas and fartilisar

(® Smallland area raquired [f the structure is
built underground]

@ Long sewica life (rabust)

(©) Requires expert design and skils for construction

(3 Incomplats pathogen removal. the digestate might
require further treatment

() Medium-high level investment costs

> Refarancas andfurther raading matarislfor this
technology can ba found on pags 174
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SWM Service Chain

The colour-coded columns represent the different stages of the SWM service chain

l

Input Products Storage Input / Output Input / Output Treatment and Input / Dutput EEE

Products Products Recycling Products Disposal

Resources Resources Resources

Waste Waste Waste

l I ] T

The grey columns represent the input/output products which enter/exit the different SWM stages
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SWM Service Chain
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X-Cutting Issues

3 Cross-Cutting Issues

Institutional & Regulatory
Environment

Occupational Health & Safety

Links to Other Clusters

Advocacy

Inclusive Planning &
Participation

Market-Based
Programming

SWM & Climate Change

MEAL
Hygiene Promotion &
Behaviour Change

Protection, Accessibility &

Conflict Sensitivity



Special Waste Management

Medical & Health Care Waste Hazardous Waste Disaster Waste
Menstrual & Incontinence . Waste from Sanitation
Relief Waste Management e .
Waste Facilities & Drains

4 Management of
Special Waste Types

Waste from Electrical &
Electronic Equipment (WEEE)




Emergency WASH Knowledge Portal | Online Platform
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www.emergency-wash.org




Emergency WASH Knowledge Portal | Online Platform
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Reliable Planning of Solid Waste Management in
Humanitarian Contexts

The Compendium of Solid Waste Management (SWM)in Humanitarian Contexts is a
comprehensive compilation of the most relevant and sector-reviewed SWM technologies,
planning aspects and cross-cutting issues. It disaggregates SWM into its functional
components, clarifies terminology and provides guidance on identifying the most
appropriate solutions in a given context. The main focus is on the management of domestic
and municipal solid waste in humanitarian contexts, including non-hazardous commercial
and institutional waste. It is primarily a capacity strengthening tool that provides a
systematic starting point to access relevant summarised information and supports SWM
planning, implementation and decision making.

SEE HOW IT WORKS


http://emergency-wash.org/
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