
Sustainable Sanitation for NAD
USAID-ESP

Ernst-Jan Martijn September 2006



Environmental Services Program

December 2004 till September 2009

‘Ridges to Reefs’ approach
linking water resources management with improved health

Part of USAID Indonesia’s Basic Human Services

7 High Priority Integrated Provinces
NAD, N-, W-Sumatra, E-, Central-, W-Java & Banten

4 Special Imperative Areas
Balikpapan, Manado, Manokwari and Jayapura



5 Workshops 
Sustainable Sanitation

May  June  July  2006 – Banda Aceh & Calang

30+ orgs & 200+ watsan specialists

Handbook

Next workshop in Meulaboh around mid-November 2006



What is the problem?



Invisible ?



The ‘invisible’ problems with soak-pits in high groundwater

Direct contamination/pollution of groundwater
Health Risk – pathogens and nitrates in shallow wells

Even if the community has piped water/deep wells:

Indirect Downstream Impacts
Public Health, Environment, Livelihoods and WRM

Downstream communities rely on shallow wells
Downstream communities rely on good quality water for aquaculture
Polluted groundwater affects surface water, which affects PDAM’s

Mangroves and coral reefs are affected by nutrient pollution



Polution
Example

soak-pit
next to

fishpond

*Fishponds are used in some countries to treat wastewater, but these are managed whereas above is not. 



No slope for centralized sewer systems without pumping
High-groundwater conditions predominant in most reconstruction areas
Upstream communities potentially affecting downstream communities



Solution
Waterproof Septic Tank

Building Codes

PU Building Code matrix of NAD Province (2005)



Installation

Difficulties

High
Groundwater









Poor Quality Material ‘Kick Test’



But in Meulaboh there are good quality cincin’s …



…which can be prefabricated with a bottom











Building Codes
PU Building Code matrix of NAD Province (2005)

‘All’ wastewater should be treated
This includes grey-water!

All septic tanks should be waterproof

Outflow should go to a leach-field 
or,  in high water tables  (< 1m),

should be ‘made to flow horizontal’



Drains are not designed to convey grey-water, but peak storm floods



Drains with stagnating wastewater are mosquito breeding grounds



Solution for ‘horizontal flow’ of effluent
Waterproof Treatment Garden

Septic Tank Treatment Garden

Drawing by Norm Van’t Hoff 2006



Constructed Wetlands

Drawing by Norm Van’t Hoff 2006



USAIDESP

2 Pilot 
Systems

subsurface 
flow 

wetlands

Lhok Nga

Lam Kruet & Mon Ikeun



A) ESP Pilot Sanitation Systems 
B) Liaison with aid agencies

> sharing knowledge, raising important issues
> technical assistance
> community socialization assistance 

C) Monitoring & Evaluation of san systems

D) Workshops & Training

ESP Sustainable Sanitation Activities













FAECES
1.5 (11.5%)

URINE
11 (85%)

PERSONAL CARE
0.32 (2.5%)

WASHING CLOTHES,
MEALS PREPARATION
0.12 (0.9%)
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Why a grey-water (check-)filter is recommended



Typical Aceh situation– implementation with groundwater @ 45cm



Reinforced bottom for concrete ring – rebar extends 70cm up



Hooks will be bent sideways to create rebar for AFR (see ESP design)





3#+ PVC fitting – allows inlet/outlet 3# pipes ‘plug n’ play’
Banana stem is inserted to keep cement out in the mold



3#+ PVC fitting – to connect 3# pipes – 9cm tall
Cut 1cm off of each side to make 7cm fit in ring mold



Prefabricated inlet / outlet holes for the upper ring

Photo: EJ Martijn - Riga, Calang – MEDIAR Sanitation 2006



Trumping 3# pipes to create 3# connection piece is difficult
Using fire or hot water – pipe shrinks back to original size and cracks



Idea of what a wastewater garden could look like
(for one house – it would be about half the size of this flower bed)

Using natural wetland plants would be better for the treatment
E.g. bulrush or cattails

But flowers look nicer and papaya is usefull
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