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FSM Options after Disasters and Emergencies

o Immediate emergency phase (up to 3 months):
short-term interventions
o On-site collection/infiltration and backfilling
o Landfilling/burial of sludge

o Adaptation and use of existing infrastructure
(e.g. co-treatment with wastewater or co-composting)

o Stabilisation and recovery phase.:
Interventions for longer-term use

o Upgrade and stepwise development of infrastructure and services
-> [ntroduction of treatment steps

o From disposal to productive valorisation
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Overview of Common FS Treatment Options

Solid-liquid separation | Secondary treatment j Agriculture
: Solids fraction ‘_
B
—ﬂ Co-composting with organic solid waste
_* Planted drying o I
—3 Unplanted drying bed =
Setting/thickening tank |~ RN
@ _* ok ki | i1 Co-treatment with wastewater
-* Setﬂing pond .............................................. r—-—.i- ; V\faste stabiﬁlaﬁbﬂ ponds
—*Anaerobic digestion }resemmumumimsssimmninininid oo . P Constructed wetlands
—-ﬁ Co-treatment with sewage sludge [ | . .. Biofilm
—3 Co-treatment with wastewater [ Treatment of the liquid fraction
: urface waters

Liquid fraction i

mmm) What can work as longer-term solution after emergencies?
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FSM Options after Disasters and Emergencies
Best solution will depend on factors like...
Sludge Space Ground
Characteristics Avallability Conditions
Time . . Avallability of
Constraints Design Lite Resources
O&M Logistical Financial
Requirements Requirements Constraints
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Longer-term FS treatment options
Sample technology combinations

_ + Large volumes
Unplanted Drying Bed + Local materials
+ Moderate CAPEX, Low OPEX

+ No electrical energy
- Large land area
- Odours and flies

- Long storage time
- Leachate requires treatment
- Low efficiency in wet season

drainage water, to treatment

+ Resource for agriculture

+ High removal of Helminths (Co-)Composting

possible

+ Local materials

+ Low CAPEX/OPEX
+ No electrical energy

- Large land area

- Long storage time

- Operation requires experience
- _Labour intensive

sludge organics
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Longer-term FS treatment options

Sample technology combinations

+ Low CAPEX/OPEX
Sedimentation / Thickening Pond + Local materials
+ No electrical energy
- Large land area
- Odours and flies
- Long storage times
- Front-end loader for desludging
- Expert design
- Rain may hinder settling

ramp for desludging liquid outlet

+ Can handle high loading
+ Direct benefits from plantations
+ Local materials

+ No electrical energy

+ Low CAPEX/OPEX

- Large land area

- Odours and flies

- Long storage times

- Expert design and operation

- __Leachate requires treatment

Planted Drying Bed
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Longer-term sludge treatment options
Sample technology combinations

+ Renewable energy generation
Anaerobic Digestion + Underground construction
minimizes land use

inlet — biogas outlet

+ Low operating costs
\ L + Local materials
: + No electrical energy required
- Expert design and construction

- Effluent requires further
treatment

Land Application

PR

Unplanted Drying Bed
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Disposal / use options for treated sludge

Surface Disposal (or burial)

'y 4

Land Application
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Effluent / leachate treatment options
Sample technologies

Waste Stabilisation Ponds Horizontal Flow Constructed Wetland

i 1 anaerobic

inlet | 1 anaerobic outlet

2 facultative 3 aerobic maturation

inlet pipe and gravel for effluent outlet
wastewater distribution (variable height)

hydrological aquatic plants (macrophytes)
gradient

wet well and cover

2 facultative
? o”  oxygen supply through surface contact outlet

3 aerobic maturation

inlet

?  oxygen supply through surface contact outlet
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Disposal / use options for effluent

Infiltration / Groundwater Recharge

inlet

Disposal/Discharge Irrigation
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Key take-aways

Sludge treatment facilities needed in stabilisation and recovery phase
Stepwise development based on existing structures
Design should consider collection and transport, and possible enduses

Similar challenges and solutions as in normal urban infrastructure development,
but

o May come along with new development of other elements of the FSM chain
o Different sludge characteristics and emptying frequency

o Shorter planning time, uncertain design life

o Uncertain funds, inability to plan for cost recovery

o Cost-effective solutions exist which fulfil many of the «top 10 requirements»
except:

O O O O

Potential for innovation towards «next generation» solutions
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Further reading

O

Sandec’s Excreta and Wastewater Management Group: www.sandec.ch/ewm

Sandec FSM publications:
http://www.eawaq.ch/forschung/sandec/publikationen/ewm/index EN

Forthcoming FSM book (co-edited UNESCO-IHE/Sandec, 2013)
Sandec Compendium (revised 2nd edition coming soon)
Publications by others (ACF, WEDC, ...)

ACTION CONTRE LA FAIM

Compendium
Water, sanitation and hygiene of s‘;l;g‘il;:zl;:zls‘:eg:
for populations at risk Excreta Disposal g
EMERGENCY in Emergencies
SANITATION

ASSESSMENT AND PROGRAMME DESIGN A Field Manual

Peter Harvey, Sohrab Baghri and Bob Reed

An Inter-Agency Publication

HERMANN
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