
Water and health –  
two precious resources
While being an absolute necessity water 
can also be a carrier of disease. Less than 
1% of the global freshwater is accessible 
in lakes, river channels and underground, 
and only about one third of the world’s 
potential fresh water resources can be 
used for human needs. This is due to a 
mix of geographical, environmental and 
fi nancial factors as well as to the increased 
pollution. As pollution increases, the 
amount of usable water decreases. 

Beaches, lakes, swimming pools and 
other aquatic environments designated 
as bathing areas have large recreational 
values. Such areas must have a good 
hygienic quality and discharges into the 
aquatic environment of microorganisms 
and substances must be limited.

DHI is a WHO Collaborating Centre for 
Water and Health. We support WHO in 
integrating health into water resources 
management (IWRM) and river basin 
management as well as in developing 
tools for water quality management.

DHI has a wide experience in building 
competence and promoting technological 
development within all areas of water 
and environment. Emphasis is placed 
on the development and dissemination 
of knowledge and technologies within 
environmental chemistry, microbiology, 
ecology, water resources, hydraulic 
structures and hydrodynamics, and related 
areas.

DHI services and tools range from simple 
studies and analyses over highly advanced 
laboratory and pilot scale testing to 
decision support systems based on GIS, 
mathematical modelling systems and 
support tools.



Water resources –  
protection and management
Water source and water resources 
protection are essential if high quality 
water are to remain uncontaminated. 
Both groundwater and surface waters are 
vulnerable to pollution and both require 
localised and larger-scale actions to 
prevent pollution of drinking water and 
water for other human uses.

Water stress or water scarcity is increasing 
on a global scale. Aquifers, which supply 
drinking water or water for productive 
uses, are often exploited faster than they 
recharge. Likewise, in more arid areas food 
production increasingly has to be supplied 
with treated wastewater.

DHI has achieved a leading position within 
the fi eld of Integrated Water Resources 
Management (IWRM) and is an advisory 
centre for the Global Water Partnership 
on this issue. Furthermore DHI is a UNEP 
Collaborating Centre which provides 
support to UNEP’s work on IWRM and 
integrated coastal and river basin 
management (ICARM).

DHI provides extensive expertise 
together with information and decision 
support tools to assist in policy analysis, 
strategic planning and intersectoral water 
allocation comprising:
• National water policies and strategies 
• Integration of health into IWRM
• Human and institutional capacity 
 building
• River basin planning and management 
• Implementation of the Protocol on 
 Water and Health
• Integrated freshwater  and coastal zone 
 management
• Water resources monitoring 

DHI has long term experience in the 
assessment of available water resources 
for Water abstraction from surface water 
systems for municipal drinking water 
systems, industries and irrigation and for 
downstream impacts of water discharge 
with respect to water quality, water levels 
sedimentation and salinity intrusion.  

DHI has developed a unique holistic 
approach for the interaction between 
groundwater and its surroundings. Not 
only is the water quantity described 
in all components of the land-based 
hydrological cycle, but the water quality 
can also be assessed in an integrated 
description. Environmental impact from 
man-made interactions may be studied 
and groundwater-related issues such as
• Groundwater exploitation/resources/
 recharge
• Groundwater protection and 
 vulnerability mapping
• Soil and groundwater quality
• Transport of nutrients and pesticides to 
 groundwater and streams
• Transport and fate of xenobiotics
• Saltwater intrusion
• Impact and risk assessment



Safe drinking water
An effective means of ensuring the safety 
of drinking water supply is by using a 
comprehensive risk assessment and risk 
management approach encompassing all 
steps in water supply from catchment to 
consumer. Such approaches are termed 
Water safety plans as described in the WHO 
third edition of Drinking Water Guidelines.

DHI offers advanced consulting services 
related to water supply, often integrated 
into solutions comprising drainage and 
wastewater treatment:
• Integrated catchment planning
• Water treatment and water distribution  
 networks
• Industrial water savings and reuse
• Modelling water supply systems
• Reservoir modelling
• Early warning of drinking water quality
• Drinking water quality and hygienic 
 water quality
• Investigations and assessment of 
 chemical substances
• Flow monitoring and water quality 
 sampling
• Drinking water surveillance systems
• Real-time control, operation and 
 management
• Risk assessment and management

Safe bathing water 
Beaches, lakes, swimming pools and other 
water environments designated as bathing 
areas must have good, hygienic quality. 
High-quality bathing water requires a 
low content of infectious organisms and 
harmful substances.

DHI offers advanced consulting services, 
laboratory testing and management tools 
within:
• Monitoring and modelling of bathing 
 water quality
• Assessment of aesthetic values of 
 recreation waters
• Monitoring and modelling of algae and 
 cyanobacteria
• Tracking sources of microbial pollution 
 and chemical substances
• Hygienic water quality
• Early warning systems for bathing water 
 quality
• Bathing water quality forecasting
• Integrated freshwater and coastal zone 
 management

DHI’s MIKE NET has been used for the 
two fi gures illustrating the spreading of 
a pollutant in a water supply system.



Pollution sources – 
prevention, reduction and control
To minimise or eliminate health impacts 
caused by polluted water dentifi cation of 
pollution sources, in assessment of their 
impacts and reduction of the emissions are 
essential.

DHI offers a wide range of services, tools 
and technologies for pollution prevention, 
reduction and control:
• Water pollution control policies, 
 strategies and guidelines
• Cleaner production and reduction in 
 use of materials and emissions
• Water savings and reuse
• Pollution source tracking in urban 
 wastewater networks
• Wastewater collection systems
• Municipal and industrial wastewater 
 treatment

• Monitoring and modelling stormwater  
 overfl ows and discharges of untreated 
 wastewater
• Identifi cation and remediation of 
 contaminated sites
• Controlling the disposal or reuse of 
 sewage sludge
• Substitution considerations and product  
 development of safe products.
• Water quality monitoring and control 
• Environmental impact assessment 
 taking health into consideration.

Point sources in the area of Greater 
Copenhagen. 
DHI has developed a GIS-based database tool 
(INDUSTRY) to overview discharges of heavy 
metals, xenobiotics and antibiotics from 
point sources in different areas of Greater 
Copenhagen.



Tools for water and health
• MIKE BASIN - GIS-based decision support 
 tool for integrated water resources 
 management and planning
• MIKE LOAD - GIS-based assessment tool 
 to estimate point and nonpoint load in 
 catchments. Provides overview of the load 
 sources and the magnitude
• DaisyGIS - for modelling nitrate and 
 pesticide leaching from agricultural areas
• MIKE SHE - integrated hydrological 
 modelling of the entire land phase of the 
 hydrological cycle
• MIKE 11 - for modeling inland surface 
 waters such as rivers, channels, estuaries 
 and reservoirs, fl ows, fl ooding, water 
 quality and sedimentation
• MIKE 11 Reservoir - modelling tool for 
 the optimisation of eg drinking water 
 reservoirs 
• Water Quality simulation, impact 
 assessment, etc 
• MIKE 21 - 2D modelling of free-surface 
 fl ow, water quality, sediment and waves 
 in rivers, estuaries, coastal waters and 
 seas
• ECO Lab - a numerical laboratory. 
 Provides facilities to describe eg human 
 exposure of chemicals and 
 microorganisms
• MIKE NET - for modelling water 
 distribution systems. Based on the 
 EPANET numerical engine
• MIKE URBAN - an integrated modelling 
 system for urban water management
• Early Warning systems - for bathing 
 water and drinking water. Based on 
 meteorological data and registered 
 discharges from sewage outfalls, the 
 transport of the bacteria in the receiving 
 waters is calculated and a forecast of the 
 water quality is processed 
• Mermaid - GIS-based database system for 
 control of bathing water quality and 
 administration of bathing water data
• Laboratory testing and testing kits 
• Tests for analysis of selected   
 microorganisms
• Training courses. A number of training 
 courses relevant to water and health are 
 conducted at DHI. 
Please refer to DHI’s website: www.dhi.dk.

Selected DHI References

Water resources protection and management
• Analysis of trends and challenges for Water and 
 Sanitation in the UNECE region. UNECE, 2003-2004
• Reuse of wastewater. Artifi cial recharge, Vietnam, 
 2001-2004
• Technical and legal assistance on the implementation 
 of EU requirements in the water sector. Ministry of 
 Environment, Lithuania, 2001-2002
• Groundwater vulnerability and protection, Danish EPA, 
 2001-2002
• Information system of water management and decrees. 
 Ministry of Environment, Czech Republic, 2002-2004
• Water resources development plans for 12 towns/cities, 
 Malawi, 2000-2001
• Model-based tool for evaluation of exposure and 
 effects of pesticides in surface water. Danish EPA, 
 1999-2002
• Pre-accession planning in the water sector. Czech 
 Republic, EU Twinning Project. 1997-2003
• Water quality protection and management in Maritza 
 River basin, Ministry of Environment, Bulgaria, 1997-98

Safe drinking water
• Strengthening the institutional and administrative 
 capacity to implement the EU Directives on drinking 
 water and bathing water. Ministry of Health, Romania, 
 2004-2005
• Comparison of the quality of bottled water and tap 
 water. Copenhagen Energy, 2003-2004
• Mike URBAN models for water distribution, wastewater 
 and storm water collection systems, Municipality of 
 Ballerup, Denmark, 2003-2004
• Online model of water distribution network, City of 
 Copenhagen, 2003-2004
• Quick test methods of water quality in water supplies, 
 Danish Water supply companies, 2002
• Drinking water quality and supply strategy. Ministry 
 of Health and Ministry of Environment, Georgia, 
 2001-2003
• WHO Collaborating Centre for Water Quality 
 assessment and control, 1993-2003

Safe bathing water
• Alternatives to chlorine as disinfectant in public 
 swimming pools, Danish EPA, 2005
• Establishment and description of different early 
 warning systems to predict bathing water quality, 
 Danish EPA, 2004 - 2005
• Microbial source tracking in bathing water by 
 phenotypic characterisation of Enterococci, Danish EPA,
 2003 - 2004
• Early warning system for bathing water quality, Danish 
 EPA and city of Copenhagen, 2002
• Modelling the interaction between drainage systems, 
 wastewater treatment plans and receiving waters in 
 Pattaya Beach, Thailand, 2002
• Blue-green algae. Early warning of toxic cyano-bacteria. 
 Danish EPA, 2001
• Survey on AOX, adsorbable organic halogens, in 
 swimming pool water, Danish EPA, 2001
• Integrated modelling of the sewer systems and the 
 receiving waters for the Island of Ischia, Italy, 2001

Pollution Sources - prevention, reduction 
and control
• Impact of REACH ( EU Chemicals regulation) on 
 Environment and Health,  2004-2005  
• Monitoring and assessment of hazardous substances 
 in sewer systems, Gladsaxe, Denmark, 2003-2004
• Master Plan for pollution monitoring and enforcement, 
 Ministry of Environment, Estonia, 1996-1999, 2003-
 2004.
• Membrane fi ltration of process water from Stigsnæs 
 PVC treatment, Denmark, 2002
• Monitoring programme for hazardous substances at 
 the wastewater treatment plant, Lynetten, 2002-2003
• Regulation of emission of dangerous substances in 
 wastewater, Danish EPA, 2000-2002.
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Agern Allé 5 
DK-2970 Hørsholm
Denmark
Tel: +45 4516 9200
Fax: +45 4516 9292
dhi@dhi.dk - www.dhi.dk

Australia
DHI Water & Environment Pty Ltd
Tel: +61 2 844 05700
aus@dhiwae.com • www.dhiwae.com

Bulgaria
DHI Bulgaria Ltd.
Tel: +359 2 9 454 078
v.bojkov@dhi.cz • www.dhi.cz

China
DHI China
Tel: +86 21 647 23301
lqm@dhi.dk • www.dhi.dk

Czech Republic
DHI Hydroinform a.s.
Tel: +420 267 227 111
offi ce@dhi.cz • www.dhi.cz

France
DHI Eau & Environnement
Tel: +33 2 4048 4040
dhi@dhi.fr • www.dhi.fr

Germany
DHI Wasser & Umwelt
Tel: +49 (0)4242 784243
dhi@dhi-umwelt.de • www.dhi-umwelt.de

India
DHI (India) Water & Environment Pvt. Ltd.
Tel: +91 11 265 20425
ajay@dhi.co.in • www.dhi.dk 

Italy
Intecno-DHI
Tel: +39 011 56 24 649
intecno-dhi@intecno-dhi.it • www.intecno-dhi.it 

Malaysia
DHI Water & Environment (M) Sdn Bhd
Tel: +60 88 260 780
dhikk@tm.net.my • www.dhi.com.my

New Zealand
DHI Water and Environment Ltd
Tel: +64 9 912 9638
nz@dhiwae.com • www.dhiwae.com

Norway
DHI Water & Environment AS
Tel: +47 7354 0364
dhi@dhi.no • www.dhi.no

Singapore
DHI Water and Environment (S) Pte Ltd
Tel: +65 6899 3557
dhi@dhi.com.sg • www.dhi.com.sg

Slovak Republic
DHI Slovakia s.r.o.
Tel: +421 244 442 760
t.gibala@dhi.sk • www.dhi.sk

Spain / Portugal
DHI España
Tel: +34 91 323 5020
dhi@dhi-es.com • www.dhi-es.com

Sweden
DHI Water & Environment AB
Tel: +46 31 80 87 90
dhi@dhi.se • www.dhi.se

USA
DHI Inc.
Tel: +1 503 827 5900
dhi-or@dhi.us • www.dhi.us

DHI Offi ces
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Water & Health
Tools and Solutions

W A T E R  &  E N V I R O N M E N T

Water resources – 
protection and management

Safe bathing water

Safe supply of drinking water

Pollution sources –
prevention, reduction and control


