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Clean Coffee in Nicaragua?

Application of eco-engineered solutions to prevent pollution 
of the Cuencas (river basin system) of Matagalpa, Nicaragua 

that is used as a source for the drinking water supply

Presentation by
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The Waterharmonica project
winning idea in 1996: 25 years celebration Dutch Foundation for 
Applied Water Research (STOWA) by Theo Claassen

STOWA project 2003-2004:
research and implementation

for reports, papers conferences, etc:

www.waterharmonica.nl

LeAF

The Waterharmonica

Pdf of the report 
is available on

www.waterharmonica.nl

Use of the Waterharmonica for conversion of treated waste water
into a natural resource in the developing world 

conference Ecological Engineering for Integrated Water Management
http://www.waterharmonica.nl/publikaties/2003_11_cambridge_usa/

Involved parties

PCM

Aqua for All 

NOVIB

Waterboard De Dommel
Waterboard Hollands Noorderkwartier

LeAF

B
ackground Project

Where are we?M
atagalpa
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Watersheds of Matagalpa

City of Matagalpa: 160,000 
inhabitants (4% growth / year)

Located in centre of Nicaragua 
in the mountainous river basins 
(‘Cuencas) of Moline Norte 
and San Francisco
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M
atagalpa

River basins of Matagalpa are main source of 
drinking water of the city:

• Water quality is affected by upstream coffee farmers 
and domestic wastewater

• Water discharge of the rivers is decreasing

• Wood for fuel leads to deforestation (approx. 50%):, 
enhancing erosion and decreasing water holding 
capacity

Problem
 Statem

ent

Coffee farmers

15 large farmers 
(min 140 ha): 
80% of production

115 smaller farmers

Economy
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Major Coffee Plantations
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Coffee production season during critical discharge 
period: November - February

• River discharge low
• Water consumption relatively high
• Coffee wastewater = 5-10% of river water
• High BOD and nutrient load
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Coffee Process
Process

Dry method         Semi washed            Washed

Harvesting

Pre-sorting, cleaning, floating

Pulping

Mechanical 
Mucilage 
Removal

Long 
Fermentation

Finish 
Fermen
-tation

Washing

Drying and Hulling

Products

Inhomogeneous 
Coffee Cherries

Homogeneous 
Coffee Cherries

Mucilated
parchment coffee

Demucilated, wet 
parchment coffee

Green coffee

By Products

Sticks, stones

Unripe and 
overripe cherries

Coffee Pulp

Pulping water

Liquified or raw 
mucilage

Wash Water

Coffee Husk
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‘Agua Mieles’

pH ~ 3.5; COD ~ 5 g/l

(re)used as organic

fertilizer



3

• Depulping
• Fermentation
• Washing
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Potential effect of insufficient 
COD removal
• Dissolved Organic Matter
• Growth of bacteria inside water tubes
• Amount of chlorine use

Im
pact

Experiences of inhabitants

• Taste/smell
• Skin irritation 
• Addition of chlorine
• Filtration
• Buying bottled water

Im
pact

Prevention better then treatment

• Change of agricultural activity?
• Dry process

Potential Solution

Existing treatment systems

• (re)use coffee pulp
• ‘Pilas’
• UASB
• Biofilter
• Irrigation
• Recycling process water

Potential Solution

Water treatment methods at ‘La Hamonia’

Sprinkler irrigation

Reservoirs

Bio filter

Lagoon 
(regulation 
outflow)

Lagoon
(regulation outflow)

Filter and aerobic 
treatment

Recycling 
(+/- 50%)Bioreactors 

(2 x 150m3)

Settling tank for agua miel

Neutralisation
tank (NaOH)

Washing 
water from 
cowshed

Washing 
water from 
chicken stable

Potential Solution
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Potential ‘Waterharmonica’
Benefits:
• improvement water quality
• use of nutrients
• biomass products
• low tech

Constraints:
• land/area use
• pre-treatment necessary

Potential Solution

Ongoing activities (I)
• Waterharmonica 

experiment

Future A
ction

Ongoing activities (II)
• Which treatment combination suits best to the different 

farming types
• Market oriented inventory
• Research on potential of dry(er) coffee process
• Integrated Water Measurement Plan 
• Stakeholder meeting/Seminar

General
• Financial strategy, support for coffee farmers for 

implementation, combined payment by all stakeholders?
• Knowledge transfer...

Future A
ction

Contact/Information

Joost.Jacobi@wur.nl
LeAF
www.leaf-water.org

www.waterharmonica.nl/matagalpa


