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The European Groundwater Directive 

 

Translation into Chinese 

 

This handbook has been produced by the EU China River Basin Management Programme 

as part of the ongoing dialogue and transfer of knowledge between Europe and China in 

the field of river basin management. 

 

The handbook provides a high level summary of the approach to groundwater 

management taken by the European Groundwater Directive in combination with the Water 

Framework Directive. It provides a guide to the underlying principles and structure of the 

Groundwater Directive that will be applicable to the further development of groundwater 

management. It gives access to the key technical documents that support its introduction 

and implementation.  

 

The handbook is written to provide easy access for government officials and water 

management professionals to the European approach to groundwater management. The 

handbook consists of three parts: 

 

 

Part 1   

A summary of the key principles of groundwater management in the 

EU 

 

Part 2 

The Groundwater Directive 

Directive 2006/118/EC of the European Parliament and of the Council of  
December 2006 on the protection of groundwater against pollution and 
deterioration 

 

 

Part 3 

Overview and summaries of Common Implementation Strategy (CIS) 

Guidance Documents related to the Groundwater Directive 

 

 

 

 

 

 

 

EU China River Basin Management Programme     September 2009 
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Foreword by Mr. Chen Lei, Minister of Water Resources of the 

People’s Republic of China 

 

 

 

 

This is an example – may be changed to meet the needs of VIP 

In my role as Minister I am pleased to endorse this handbook. 

Groundwater is an important source for drinking water and for irrigation throughout China. 

Social and economic development and industrialisation profit from the accessibility of 

water resources, but over abstraction and pollution constitute a threat to the abundance 

of groundwater and to groundwater quality. There is a need to improve groundwater 

management to prevent and mitigate these problems. 

We are very pleased to co-operate with our European partners through the EU-China 

River Basin Management Programme. The programme aims to make available 

knowledge of strategic and integrated river basin management from Europe to our own 

experts. Knowledge of groundwater management is part of the five-year initiative to make 

European water management expertise available, by undertaking joint water and land 

management projects, providing access to technical information, arranging training 

courses and field visits. 

This Chinese Handbook provides a summary of some of the most important elements of 

groundwater management in the EU Water Framework Directive and the Groundwater 

Directive.  It provides an overview for water professionals and provides access to the key 

reference material available in Europe. I believe that it will be a very useful addition to our 

reference and training materials and I hope it will be used by a wide range of our experts.  

I wish the programme well for the rest of its work. 

 

 

Signature of the Minister    

 

Date: 
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Foreword by Serge Abou, Head of the European Commission 

Delegation to China and Mongolia 

Groundwater is an important resource, which provides water for human consumption, 

irrigation and a number of other uses. But groundwater also has an important role in 

supporting ecosystems, supplying surface waters and wetlands with water, especially 

during dry seasons. Once damaged, groundwater is difficult and expensive to restore.  

In the EU, groundwater is managed as an important part of inland water in the 

hydrological cycle, being integrated in the river basin management of the EU Water 

Framework Directive.  

The integration of groundwater management into general river basin management is a 

great challenge in many European countries, where groundwater often has been 

managed by separate authorities, for instance by the Geological Survey. This has lead to 

an approach emphasizing the use of groundwater for human consumption. Groundwater 

protection and regulation of the exploitation of groundwater are primarily seen as 

protection of the resource available to human use. Integration of groundwater 

management in the integrated river basin management means that the need for clean 

and sufficient water to the ecosystems is given an important role as well. 

The Groundwater Directive was adopted in 2006 to complement the requirements of the 

Water Framework Directive, providing methods for setting threshold values, protecting 

groundwater against pollution and defining how to identify and reverse adverse trends in 

pollution. The new Directive was based on extensive research, involving working groups 

of managers, practitioners and scientists, and methods were tested in pilot river basins. 

This process has ensured that the common legislation is in compliance with the needs of 

all Member States and will be a useful tool to improve groundwater use and protection 

throughout the EU, for the benefit of users of water and of the ecosystems. 

Through this Handbook and the translation of the EU Groundwater Directive we are 

pleased to make the EU experience available to the Chinese government, research 

institutions and public. It is my hope that China may benefit through the EU-China River 

Basin Management Programme from Europe's experience in groundwater management, 

in such a way that the vital water resources in China may reach a state that is both 

sustainable and environmentally sound for its people. 

 

 

 

Head of the European Commission Delegation to China and Mongolia 

Date 
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1 Introduction to groundwater management in the EU 

Groundwater constitutes the largest reservoir of freshwater in the world, accounting for 

over 97% of all freshwaters available on earth. The remaining 3% consists mainly of 

surface water and soil moisture in the unsaturated zone above the groundwater. Until 

recently, focus on groundwater mainly concerned its use as drinking water - for instance, 

about 75% of EU inhabitants depend on groundwater for their water supply. Groundwater 

is also an important resource for industry and irrigation in agriculture.  

It is increasingly obvious that groundwater should be viewed not only as a drinking water 

source, but also protected for its environmental values. In this respect, groundwater 

represents an important link of the hydrological cycle sustaining wetlands and river flows, 

and acting as a buffer during dry periods. Here, the quality of the groundwater is equally 

important. 

The magnitude of the groundwater resource, its wide availability and its slow response to 

natural and anthropogenic pressures enables it to be used as a strategic reserve during 

periods of drought provided it is left to recover in intervening periods and not subjected to 

continuous over-abstraction. 

Since groundwater moves slowly through the subsurface, the impact of anthropogenic 

activities may last for a relatively long time. This means that pollution which occurred 

decades ago may still be threatening groundwater quality today and, in some cases, will 

continue to do so for several generations to come. The experience from remediation of 

groundwater pollution has shown that even costly measures have not been able to 

completely remove all contaminants. Therefore, an important focus should be on 

preventing pollution in the first place. 

Groundwater in the EU is managed under the general regulation of the EU Water 

Framework Directive (WFD), which in 2006 was supplemented by the Groundwater 

Directive as the first significant subsidiary EU legislation to the WFD.   

The Water Framework Directive has enforced a change from management of the 

groundwater resource with focus on human use to management of groundwater in its 

place in the hydrological cycle, emphasizing the importance as a source of water for 

aquatic and terrestrial ecosystems.  

The Chinese translation of the European Water Framework Directive Handbook, which 

was published by the EU China River Basin Management Programme in November 2008 

gives a guidance to the principles and structure of the Water Framework Directive. For full 

understanding of the management of groundwater in the EU it is advised to read the 

Water Framework Directive Handbook together with this Groundwater Directive 

Handbook. 

For groundwater management, the most important features of the Water Framework 

Directive are: 
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• The baseline analysis - registration of the natural characteristics of all water bodies1, 

their current status and mapping of pressures and impacts for each River Basin 

District (RBD), was finalised by 2004.  

• Analysing the gap for each water body: Will the basic measures of prescribed by the 

Water Framework Directive and other directives be adequate for the water body to 

achieve good status by 2015, or will supplementary improvement measures be 

necessary? 

• Establishing registers of protected areas within each river basin district. Protected 

areas relevant for groundwater are bodies of groundwater used for the abstraction of 

drinking water and the vulnerable zones designated under the Nitrates Directive. 

• Establishment of groundwater monitoring networks based on the results of the 

characterisation in order to provide a comprehensive overview of groundwater 

chemical and quantitative status. Member States are obliged to design a monitoring 

programme that was to be operational by the end of 2006. 

• Setting environmental objectives for each water body. For surface waters, ecological 

status is defined on a five-level scale, according to the natural characteristics of 

different types of surface water bodies. For groundwater, a two-level scale for 

quantitative and chemical status is used, resulting in good status or not good status. 

Environmental objectives for quantitative and chemical groundwater status are 

defined in the WFD, but the Groundwater Directive (GWD) defines the chemical 

objectives in greater detail, taking into account the natural hydro-geo-chemical 

conditions of different aquifers. Justified exemptions may be made for water bodies 

where good status cannot be achieved due to technical feasibility, disproportionate 

costs or natural conditions. In these cases, longer timescales or less stringent 

objectives may be accepted.  

• Defining the programme of measures for each river basin district. The programme of 

measures consists of basic measures defined in the WFD and associated Directives 

and must be carried out in all river basins, and of supplementary measures, where 

these are necessary to achieve the environmental objectives. The programme of 

measures includes important basic measures for groundwater management, such as 

control over the abstraction of groundwater, including registers of water abstraction 

and a requirement of prior authorisation for abstraction, and control of artificial 

recharge of groundwater bodies. Control of sources of pollution and nitrates from 

agricultural sources are included, as well as protection of groundwater against direct 

discharge of pollution. Cost-effectiveness analysis is used to assess and define the 

most appropriate programme of measures. Changes in groundwater levels and 

quality take place over long time spans. For some groundwater bodies, several 

extensions of time limits of the Water Framework Directive therefore are expected to 

be necessary. 

• River Basin Management Plans containing environmental objectives and programme 

of measures are to be ready in 2009. 

                                                 
1  For definition of groundwater body and aquifer see Glossary.  
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• The principle of recovery of costs for water services must be taken into account by 

2010, including environmental and resource costs in accordance with the polluter 

pays principle. 

• Measures described in the River Basin Management Plan must be carried out by 

2012, and environmental objectives are to be achieved by 2015. 

• The cycle will be repeated twice to make up for the extensions of time scales, with 

finalisation by 2027. 

 

The European Union Groundwater Directive Document has the full title: 
 
Directive 2006/118/EC of the European Parliament and of the Council of 12 
December 2006 on the protection of groundwater against pollution and 
deterioration. 
 
A translation of the EU Groundwater Directive into Chinese is made available in 
Part 2 of this document 
 
The EU Groundwater Directive follows the formal publication format of all EU 
Directives. The document was formally agreed by co-decision on 12 December 
2006 and was published in the Official Journal of the European Communities on 
16 January 2007. 
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2 The overall aims of the EU Groundwater Directive 

The Groundwater Directive is to be seen as part of the framework provided by the Water 

Framework Directive, defining groundwater management as an integrated part of river 

basin management.  

The Directive establishes specific measures in order to prevent and control groundwater 

pollution. These measures include in particular: 

1. Criteria for the assessment of good groundwater chemical status 

2. Criteria for the identification and reversal of significant and sustained upward trends of 

groundwater pollution and for the definition of starting points for the reversal of these 

trends. 

The Directive also complements the provisions preventing or limiting inputs of pollutants 

into groundwater already contained in the Water Framework Directive, and aims to 

prevent the deterioration of the status of all bodies of groundwater. 

 

 
 

The provisions of the Groundwater Directive thus sustain the overall aims of the Water 

Framework Directive to 

• reduce pollution, prevent deterioration and improve the condition of aquatic 

ecosystems including wetlands 

Box 1 - Good groundwater status 

According to the Water Framework Directive, good status for groundwater is 

defined as follows: 

Good quantitative status  

A groundwater body with good quantitative status will: 

• have stable groundwater levels with average annual abstraction which does not 
reduce the available groundwater resource / the average annual recharge 

• have no negative impact on surface waters and groundwater dependent terrestrial 
ecosystems 

• have reduced risk of saline and other intrusions. 
 

Good chemical status  

 A groundwater body with good chemical status will: 

• comply with quality standards of the Water Framework Directive and the 
Groundwater Directive and associated Directives 

• have no negative impact on surface waters and linked terrestrial ecosystems  

• have no indications or effects of saline or other intrusions 

•  

• . 
 
All the above criteria must be met to achieve good groundwater status. 
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• promote the sustainable use of water 

• reduce pollution by hazardous substances 

• progressively reduce the pollution of groundwater 

• reduce the effects of floods and more importantly of droughts when groundwater 

constitutes a strategic reserve. 

The key objective of both Directives is to achieve good water status for all waters in 

Europe by 2015. 
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3 The key principles of groundwater management in the EU 

The Groundwater Directive builds on the principles of the Water Framework Directive, 

and groundwater management is an integrated part of river basin management in the EU. 

The provisions of the Groundwater Directive were subject to extensive research including 

scientists from all Member States, and experience gained from implementation and 

studies in pilot river basins throughout Europe was reviewed. The Directive was 

negotiated and passed through a number of working groups, consultations and formal 

committee hearings before it was agreed. From this process, the Groundwater Directive 

benefits from scientific understanding as well as from the practical experience in 

groundwater management and protection against pollution. A number of the key 

principles of groundwater management in the EU are summarised below.   

3.1 The conceptual approach 

The management of groundwater is based on a conceptual understanding of the 

groundwater system. A conceptual model is a simplified representation, or a working 

description of the hydrogeological system. A conceptual model includes descriptions of 

geology, hydraulic properties of the aquifer, overlying strata, associated surface 

ecosystems and hydrological conditions. This information is integrated into an 

understanding of the flow system and natural groundwater quality. Information on 

pressures such as abstraction and sources of pollution is used to assess the vulnerability 

to pressures and enhance the basic understanding of the problems.  

Conceptual models are not necessarily numerical models, and they may be expressed or 

illustrated in a simple schematic or diagrammatic form, as shown in Figure 1. 

Conceptual models may be established at different levels: 

• a regional conceptual model reflects the understanding of groundwater flow and 

aquifer characteristics on a regional scale, e.g. including a river basin or catchment 

• a local conceptual model describes local factors influencing groundwater status, both 

in chemical and quantitative terms. 

A conceptual model will be subject to improvements as new knowledge on geology, 

hydrogeology, hydrology and groundwater chemistry is gained through investigations and 

monitoring. 
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Figure 1 A conceptual model requires an integrated understanding of the flow 
system (from the Danish Geological Survey). 

 

3.2 Resource protection 

Groundwater is regarded as a valuable natural resource, which as such should be 

protected from quantitative deterioration and chemical pollution. This is particularly 

important for groundwater dependent ecosystems and for the use of groundwater in water 

supply for human consumption. Furthermore, groundwater is the most sensitive and the 

largest body of freshwater in the EU and, in particular, also the main source of public 

drinking water supply in many regions. 

The protection of groundwater against pollution is targeted towards all groundwater, 

including all water in the saturated zone of the ground, regardless whether the 

groundwater is found in an aquifer or not.  

Compliance with the demands of the Water Framework Directive is checked in 

groundwater bodies, which are defined and delineated as distinct volumes of groundwater 

within an aquifer or aquifers with sufficient porosity and permeability to allow either a 

significant flow of groundwater or the abstraction of significant quantities of groundwater. 

3.3 Interaction between groundwater and surface water  

Groundwater and surface water are linked in the hydrological cycle. The upper reaches of 

most streams and rivers are fed by groundwater, and many wetlands depend on 

continuous seepage of groundwater or a shallow groundwater level. In many rivers, more 

than half of the annual flow is derived from groundwater. In low-flow periods practically all 

the flow in some rivers may come from groundwater. The connection implies that the level 

and quality of the groundwater is vital for the ecological status of surface waters and 

wetlands. Hence, over-abstraction of groundwater or deterioration of groundwater quality 

may directly affect related aquatic and terrestrial ecosystems. 
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This connection is the reason for including the status of linked surface water bodies and 

terrestrial ecosystems to the assessment of both quantitative and chemical status of 

groundwater. Good groundwater status can only be achieved, if anthropogenic pressures 

on groundwater such as abstraction or pollution do not cause deterioration of the quality 

of surface ecosystems or result in failure to achieve good status of surface waters. 

3.4 Vulnerability and protection zones 

The Water Framework Directive includes the designation and registration of protected 

areas. Most of the protected areas are linked to other EU Directives, such as the Habitats 

Directive2. Especially relevant for management of protected groundwater areas are 

nutrient sensitive areas, including areas designated as vulnerable zones under the 

Nitrates Directive3 and areas designated for the abstraction of water intended for human 

consumption (Drinking Water Protected Areas). 

In nitrate vulnerable zones, measures aimed at the reduction of leaching and loss of 

nitrates from agricultural activities are to be implemented. These measures include e.g. 

crop rotations and catch crops, regulation of the use of fertilisers and manure and 

restriction of cultivation on steeply sloping soils, and of irrigation. 

In groundwater bodies identified as Drinking Water Protected Areas, groundwater must 

be protected with the aim of sustaining a groundwater quality, which complies with the 

requirements of the Drinking Water Directive4, given the treatment applied and taking into 

account the obligation of the Water Framework Directive of reducing the amount of 

treatment required. Measures to protect Drinking Water Protected Areas include the 

possibility of establishing safeguard zones. The need for safeguard zones depends of the 

vulnerability of groundwater resources and the pressures from human activities. The size 

and extent of safeguard zones differ. Safeguard zones may be targeted at areas near 

drinking water wells or areas further away, where the overlying strata provide none or 

very little protection towards sources of pollution. 

3.5 Quality standards and threshold values 

The Groundwater Directive provides quality standards and guidelines for the 

establishment of threshold values to be used for the assessment of groundwater chemical 

status.  

Quality standards are set for nitrates and pesticides in the Directive and are common for 

all river basins in the EU. 

Threshold values are established by Member States in accordance with the procedure set 

out in the Directive. Threshold values must be set for a number of pollutants mentioned in 

the Directive, and for all other pollutants, which are identified as contributing to the risk of 

groundwater bodies not achieving good status. Threshold values shall take the natural 

composition of groundwater into account. They may be set for the Member State as a 

whole, for a river basin district, or for a single body of groundwater. Threshold values 

should be defined in the draft river basin management plan by the end of 2008. 

                                                 
2 Directive 92/43/EEC on the Conservation of natural habitats and of wild fauna and flora 
3 Directive 91/676/EEC on nitrates from agricultural sources 
4 Directive 98/83/EC on the quality of water intended for human consumption 
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Quality standards and the threshold values defined are used for the evaluation of 

groundwater status, based on results of monitoring programmes. 

3.6 Cost recovery 

The principle of cost recovery for all water services is a basic principle of the Water 

Framework Directive. The cost recovery shall include not only the direct costs of 

supplying water, but also the costs of treating resulting wastewater discharges 

(environmental costs) and the marginal costs of developing new water sources to meet 

the future demand (resource costs). The assessment of cost recovery is based on the 

economic analysis conducted in all Member States, and the polluter pays principle also 

has to be taken into account.  

This means that a water-pricing policy must be in place and provide adequate incentives 

for users to use water resources efficiently, and thereby contribute to the environmental 

objectives of the Water Framework Directive. The costs, including resource and 

environmental costs, must be disaggregated at least into domestic, industry and 

agricultural uses, meaning that the use of water in one sector should not be subsidised by 

another. 
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4 Main activities in groundwater management 

4.1 Groundwater characterisation 

(CIS report on Groundwater body characterisation) 

Characterisation of groundwater bodies was carried out as one of the first tasks of the 

Water Framework Directive, being included in the general characterisation of water 

bodies, the assessment of pressures and impacts, and of the risk not to achieve good 

status by 2015.  

The characterisation of groundwater bodies aims at delineating groundwater bodies, 

which can serve as the unit where compliance with the requirements of the Water 

Framework Directive and the Groundwater Directive is measured.  

A groundwater body is defined as a distinct volume of groundwater within one or more 

aquifers. 

An aquifer is defined as a subsurface layer or layers of geological strata of sufficient 

porosity and permeability to allow either a significant flow of groundwater or the 

abstraction of significant quantities of groundwater.  

The Directive’s definition of an aquifer requires two criteria to be considered, first the rate 

of abstraction, second the impact of depletion of the groundwater resource. Figure 2 

shows the process of defining aquifers and the definitions of significant flow of 

groundwater or the abstraction of significant quantities of groundwater 

 

Figure 2 Definition of aquifer (from CIS groundwater characterisation report). 

The delineation of groundwater bodies has to take into account the properties of the 

aquifers, such as flow characteristics, natural groundwater chemistry and natural 

boundaries. The initial characterisation of groundwater bodies thus requires data on 

hydrogeology, geology, pedology, land use, discharge, abstraction, etc. The data is used 



Groundwater Directive Handbook  

11 
 

for the assessment of whether the groundwater body is at risk of not achieving good 

status by 2015. 

4.2 Monitoring 

(CIS Guidance Document number 15, Groundwater Monitoring) 

According to the Water Framework Directive, monitoring systems should be set up and 

be in operation by the end of 2006. However, the adoption of the Groundwater Directive 

in December 2006 requires revision and supplementation of groundwater monitoring 

systems and programs, and therefore an extension of this deadline. 

The monitoring programmes must provide the information necessary to assess whether 

the WFD environmental objectives will be achieved. This means that it is essential to gain 

a clear understanding of the environmental conditions required for the achievement of the 

objectives, and how these could be affected by human activities, in order to design 

effective monitoring programmes. The monitoring programmes therefore should be 

designed on the basis of the results of the characterisation and risk assessment 

procedure and the conceptual understanding of the groundwater system in which the 

general scheme of ‘recharge-pathway-discharge’ is known. The principles and 

relationship of the conceptual model to the monitoring programme is outlined in figure 3. 

 

Figure 3 Link between the conceptual model/understanding and monitoring (from 

CIS Guidance No. 7 on monitoring) 

The Groundwater Monitoring network must consist of a monitoring network for 

quantitative status, and networks for surveillance monitoring and operational monitoring 
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of chemical status. The principles of these networks are similar to the monitoring 

principles of surface water. Monitoring programmes for the protected groundwater areas, 

which consist of Drinking Water Protected Areas and Nitrate Vulnerable Zones, must be 

fed into the monitoring programme.  

 

The design of monitoring programmes has to aim at establishing a network which is 

representative for the groundwater body, and which focuses on the overall status of the 

groundwater body. For the purpose of monitoring, groundwater bodies may be grouped, 

when they represent similar characteristics, including aquifer types, flow regimes and 

pressures. The three-dimensional nature of the groundwater system and the spatial and 

temporal variability should also be taken into account. 

The groundwater monitoring programme has to include all the parameters which must be 

evaluated to assess the status of the groundwater body, including quantitative and 

chemical data for the status and trend evaluation. 

4.3 Protection of drinking water 

(CIS Guidance Document number 16, Groundwater in Drinking Water Protected Areas) 

Drinking Water Protected Areas are designated and recorded in a register as part of the 

water management under the Water Framework Directive. These areas are linked to all 

groundwater bodies used for the abstraction of groundwater intended for human 

Box 2 - Adapted from CIS Guidance Document number 15, Groundwater 

Monitoring 

 

The results of the monitoring must be used to: 

 

• establish the chemical and quantitative status of groundwater bodies (including an 

assessment of the available groundwater resource) 

• assist in further characterisation of groundwater bodies 

• validate the risk assessment carried out in the characterisation 

• estimate the direction and rate of flow in groundwater bodies that cross the 

boundaries of Member States 

• assist in the design of programmes of measures 

• evaluate the effectiveness of programmes of measures 

• demonstrate compliance with objectives of Drinking Water Protected Areas and 

other protected areas  

• characterise the natural quality of groundwater including natural trends (baseline) 

• identify anthropogenically induced trends in pollutant concentrations and the 

reversal of these trends. 
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consumption providing more than 10 m3 per day as an average or serving more than 50 

persons, and to groundwater bodies intended for such future use. 

The requirements for groundwater bodies in Drinking Water Protected Areas is that in 

addition to meeting the general objectives, the water abstracted will meet the 

requirements of the Drinking Water Directive. This includes both a general requirement to 

ensure water is free from contamination that could constitute a risk to human health and 

the requirement to comply with formal Drinking Water Directive standards at the tap. 

Furthermore, the Water Framework Directive requires protection against deterioration in 

the quality of these water bodies, in order to reduce the level of purification treatment 

required for the production of drinking water. Safeguard zones may be established to 

enhance the protection of drinking water sources.  

Safeguard zones can be applied as an instrument for protection of drinking water. 

Appointing a safeguard zone can be used to direct protection measures with the greatest 

effect to capture zones for drinking water abstraction. Safeguard zones are in many 

cases significantly smaller than groundwater bodies, and there could be a number of such 

zones within a single groundwater body. A safeguard zone is illustrated below. 

 

Figure 4 Safeguard zone for a drinking water abstraction (From CIS guidance No. 

16, protection of groundwater in Drinking Water Protected Areas). 

The appropriate size of a safeguard zone can vary according to hydrogeological 

properties of the aquifer, the magnitude of the abstraction for human consumption, the 

type of pollutant and the sources of contamination for which protective measures are 

necessary and the vulnerability of the aquifer. Travel times in the aquifer also may be 

taken into account, giving the justification for designating only a part of the capture zone 

as a safeguard zone. 

4.4 Preventing or limiting groundwater pollution 

(CIS Guidance Document number 17, Preventing or limiting direct and indirect inputs in 

the context of the groundwater directive 2006/118/EC) 
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The Water Framework Directive and the Groundwater Directive both provide obligations 

to prevent and limit direct and indirect inputs of pollution into groundwater. 

The Water Framework Directive requires Member States to implement measures 

necessary to prevent or limit the input of pollutants into groundwater and to prevent the 

deterioration of the status of protected groundwater areas. This objective is seen as a 

continuation of the demands of the first Groundwater Directive of 1980, which will be 

repealed in 2013. A ban on all direct discharges of pollutants into groundwater without 

prior percolation through the soil or subsoil is also seen as a continuation of the demands 

of the first Groundwater Directive. 

New requirements of the Water Framework Directive are the obligation to protect, 

enhance and restore all bodies of groundwater with the aim of achieving good 

groundwater status, and the ambitious requirement to reverse any significant and 

sustained upward trend in the concentration of any pollutant resulting from the impact of 

human activity. 

 

The Groundwater Directive includes criteria for assessing good groundwater chemical 

status and for identifying significant and sustained upward trends of pollution and starting 

points for measures to reverse such trends. Another element included is a framework for 

making operational the requirements of the Water Framework Directive to prevent or limit 

the input of pollutants into groundwater. This means that the programme of measures, 

established in accordance with the Water Framework Directive, should include all 

measures necessary to prevent inputs into groundwater of any hazardous substances 

and all measures necessary to limit inputs of polluting substances, which are not 

considered hazardous, to ensure that such inputs do not cause deterioration or upward 

trends in the concentration of pollutants in groundwater. Exemptions are made possible 

for practical reasons. 

Box 3 - Adapted from CIS Guidance Document number 17, Preventing or limiting 
direct and indirect inputs in the context of the groundwater directive 2006/118/EC 

What are inputs?  

Inputs of pollutants into groundwater can be either point sources from one single 

discharge, emission or installation, or diffuse sources resulting from many losses or 

emissions. Some examples of activities from which inputs can occur are: 

• Industry: Accidents, spills, leaks, storage, waste disposal and land filling 

• Waste management activities 

• Traffic: Exhaust gasses, oil and gasoline losses, etc. 

• Others: Construction products used on or in the soil, storage of potential 

pollutants, and fuel distribution facilities 

• Diffuse inputs from agricultural land use (fertilizers, pesticides) 

• Diffuse inputs from air pollution and from large urban areas. 
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Measures to prevent or limit the input of pollution into groundwater should be targeted at 

new activities as well as existing sources of contamination.  

 

 

4.5 Groundwater status and trend assessment 

(CIS Guidance Document number 18, Groundwater status and trend assessment). 

When considering whether groundwater bodies are at risk not to achieve good status by 

2015, and when assessing whether good status is achieved, the evaluation of each 

groundwater body comes in three parts: 

• Quantitative status 

• Chemical status, including quality standards and threshold values 

• Assessment of trends in pollutants 

For the evaluation, there is a need for a clear understanding of the environmental 

conditions required to achieve the environmental objectives, and how these could be 

affected by human activities. This understanding is supported by the development of a 

Box 4 - Hazardous substances 
 
The Water Framework Directive defines hazardous substances as: 
Substances or groups of substances that are toxic, persistent and liable to bio-
accumulate, and other substances or groups of substances which give rise to an 
equivalent level of concern. The following should in particular be taken into account: 
 
1. Organohalogen compounds. 

2. Organophosphorous compounds. 

3. Organotin compounds. 

4. Substances with carcinogenic or mutagenic properties. 

5. Persistent hydrocarbons and persistent and bio-accumulable toxic organic 

substances. 

6. Cyanides. 

The following substances should be taken into account where they are considered 

hazardous: 

7. Metals and their compounds. 

8. Arsenic and its compounds. 

9. Biocides and plant protection products. 

See points 1-6 and 7-9 of Annex VIII of the Water Framework Directive. 
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conceptual model or conceptual understanding of the groundwater system. A conceptual 

model represents the common understanding of the hydrological, geological and 

chemical properties and of flow and transport conditions, as explained in section 3.1.  

The evaluation of quantitative status builds on the conceptual understanding of the 

groundwater system. The evaluation includes review of water balance, surface water 

flow, groundwater dependent terrestrial ecosystems (wetlands), and saline (or other) 

intrusion. 

Evaluation of chemical status of groundwater bodies includes a review of monitoring data, 

aggregation of point observations, taking into account the extent and locations where 

quality standards and threshold values are exceeded. Before this can take place, 

threshold values must be established. Threshold values are based on: 

• Environmental criteria 

- Threshold Values that aim to protect associated aquatic ecosystems and 

groundwater dependent terrestrial ecosystems 

• Usage criteria 

- Threshold Values that aim to protect drinking water in Drinking Water 

Protected Areas 

- Other legitimate uses of groundwater: Crops, irrigation, industry etc. 

The idea of establishing threshold values, which may differ from one groundwater body to 

another, is based on the fact that the natural composition of groundwater differs widely, 

depending on the geological strata, climate and other factors, thus resulting in different 

background values. A high content of sulphate may be natural in one groundwater body, 

but be a sign of pollution in another.   



Groundwater Directive Handbook  

17 
 

 

Finally, trends in concentrations of pollution must be evaluated. Trends should be 

assessed for groundwater bodies at risk of not achieving good status by 2015, but it may 

also be necessary in other groundwater bodies. The starting point for trend assessment 

must be identified. For most substances, trend assessment must take place when the 

concentration reaches 75% of the quality standard or the threshold value. An appropriate 

statistical method has to be applied, and a timeseries of appropriate length must be 

available. Background levels, understood as levels corresponding to undisturbed 

conditions, must also be taken into account when considering substances which occur 

both naturally and from anthropogenic sources. 

 

 

Box 4 - Quality criteria and threshold values 

 

Quality Standards are set for nitrates and pesticides: 

• Nitrates max. 50 mg/l 

• Active substances in pesticides, including their relevant metabolites, 

degradation and reaction products max. 0.1 μg/l  

• Sum of pesticides max. 0.5 μg/l 

Threshold Values must be set for all pollutants which characterise bodies of 

groundwater as being at risk. As a minimum, the following must be considered: 

Substances or ions or indicators which may occur both naturally and/or as a 

result of human activities: 

• Arsenic, Cadmium, Lead, Mercury, Ammonium, Chloride and Sulphate 

Man-made synthetic substances: 

• Trichloroethylene, Tetrachloroethylene 

Parameters indicative of saline or other intrusions: 

• Conductivity 
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5 The future 
The transposition of the Groundwater Directive was to take place in all Member States 

before 16 January 2009. Threshold values were to be presented in the draft River Basin 

Management Plans, which were to published according to the Water Framework Directive 

by the end of 2008. After the public consultation in the first half of 2009, final plans will be 

adopted by the end of 2009. 

The Water Framework Directive has enforced a change from management of the 

groundwater resource with focus on human use to management of groundwater in its 

place in the hydrological cycle, emphasizing the importance as a source for aquatic and 

terrestrial ecosystems. It will take time to implement the measures proposed in the River 

Basin Management Plans. Implementation of new regulations and measures is to take 

place before the end of 2012. 

Since groundwater recovers slowly from overexploitation and pollution, good status may 

not be achieved in all groundwater bodies by 2015 as required by the Water Framework 

Directive. Exemptions and extensions of timescales therefore will be common in most 

member states. However, the improvement has been initiated, and a cleaner and better 

environment is expected for generations to come. 

With climate change, a strategic, integrated and long term view of groundwater 

management within river basin management is essential. 

It is hoped that this Handbook will provide access to information on this evolving subject. 
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6 Glossary of terms 

Groundwater: refers to all water which is below the land surface in the saturated zone 

and in direct contact with the subsoil or rock. 

Aquifer: is understood as a subsurface layer or layers of rock or other geological strata of 

sufficient porosity and permeability to allow either a significant flow of groundwater or the 

abstraction of significant quantities of groundwater. 

Body of groundwater: means a distinct volume of groundwater within an aquifer or 

aquifers. 

Good groundwater status means the status achieved by a groundwater body when both 

its quantitative status and its chemical status are at least good. 

Available groundwater resource means the long-term annual average rate of overall 

recharge of the body of groundwater less the long-term annual rate of flow required to 

achieve the ecological quality objectives for associated surface waters, to avoid any 

significant deterioration in the ecological status of such waters, and to avoid any 

significant damage to associated terrestrial ecosystems. 

Groundwater quality standard means an environmental quality standard expressed as 

the maximum concentration of a particular pollutant, group of pollutants or other indicator 

of pollution in order to protect human health and the environment. 

Threshold value means a groundwater quality standard set by Member States in 

accordance with the Groundwater Directive. 

Significant and sustained upward trend means any statistically and environmentally 

significant increase in concentration of a pollutant, group of pollutants, or indicator of 

pollution in groundwater for which trend reversal is identified as being necessary in 

accordance with the Groundwater Directive. 

Input of pollutants into groundwater means the direct or indirect introduction of 

pollutants into groundwater as a result of human activity. 
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1 Introduction 
 

Part 3 of this document provides an overview of groundwater related guidance 

documents of the Common Implementation Strategy. The documents were produced for 

the European Commission by working groups from Member States. They inform and 

assist the implementation of the EU Water Framework Directive and the Groundwater 

Directive in all Member States. 

Chapter 2 contains an overview of all guidance documents regarding groundwater. 

Chapters 3 contains an abridged version of a groundwater body characterisation report. 

Chapters 4 to 7 contain abridged versions of associated guidance notes and documents: 

• Chapter 4 Guidance Document No. 15 Guidance on Groundwater Monitoring 

• Chapter 5 Guidance Document No. 16 Guidance on Groundwater in Drinking Water 

Protected Areas 

• Chapter 6 Guidance Document No. 17 Guidance on preventing or limiting direct and 

indirect inputs in the context of the Groundwater directive 2006/118/EC 

• Chapter 7 Guidance Document No. 18 Guidance on groundwater status and 

trend assessment 

 

Should more information be required we refer to the ful l CIS Guidance Documents 
in English.  These are available from CIRCA - A portal of collaborative workspace for 
partners of the European Institutions. 

 

http://circa.europa.eu/ 
 



Groundwater Directive Handbook  

2 
 

2 Overview of Common Implementation Strategy (CIS) Guidance 

Documents 

The Common Implementation Strategy was established to assist Member States to 

implement the EU WFD in order to avoid duplication of effort and to assist Member States 

in implementing the EU WFD to a common standard. To achieve this, a number of key 

activities were identified as requiring guidance and international working groups were set 

up to develop the ideas and to write the documents. The common implementation 

process in itself utilised the principles of openness, partnership and engagement 

embodied in the Directive.   

The guidance documents are informal, technical and non-legally binding documents that 

have been produced to assist Member States to implement the EU WFD. Guidance 

documents have been prepared covering many aspects of implementation of the EU 

Water Framework Directive. They were sponsored by the EU Commission and cover the 

key elements of river basin planning and monitoring.  The guidance documents are 

intended to provide an overall methodological approach, but they require tailoring to 

specific national circumstances. 

As of May 2009, eighteen guidance documents have been finalised. Brief summaries of 

these first fourteen documents are provided in the Chinese language EU Water 

Framework Directive Handbook published by the EU-China River Basin Management 

Programme in November 2008.  

Brief summaries of the four new documents, which all concern groundwater, are provided 

below (Reference CIRCA website) in order to provide a brief introduction to each. These 

are supplemented by the summary of the groundwater body characterisation report from 

2004. Summaries of the key guidance documents are included in the next chapters The 

full documents in English are available on the EU CIRCA website. 

2.1 Groundwater body characterisation 

Technical report on groundwater body characterisation issues as discussed at the 

workshop of 13 October 2003. Issued 11 April 2004. 

This report provides guidance for the characterisation of groundwater bodies, including 

identification and delineation of the groundwater bodies which define the compliance 

checking unit for groundwater status. The report discusses aggregation of water bodies 

and the interaction with surface water and wetlands. Case studies from pilot river basins 

are referenced in the annexes. 

2.2 Guidance Document No. 15 Guidance on Groundwater 

Monitoring 

This guidance document provides practical guidance and technical specifications for 

groundwater monitoring, extending Guidance Document No. 7 on monitoring. General 

principles are described, including the establishment of a conceptual model for the 

groundwater system and the scheme of recharge-pathway-discharge which forms the 
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basis for monitoring. Guidance is provided for establishing a monitoring programme for 

chemical status and trend monitoring and for quantity monitoring, meeting the demands 

of both the Water Framework Directive and the Groundwater Directive. Case studies are 

referenced in the annex of the Guidance Document. 

2.3 Guidance Document No. 16 Guidance on Groundwater in 

Drinking Water Protected Areas 
This guidance document explains the requirements for Drinking Water Protected Areas, 

including the identification and delineation of these areas. Protection of groundwater with 

the purpose of meeting the requirements of the Drinking Water Directive is explained, 

including the use of safeguard zones for protection of boreholes used for groundwater 

abstraction. Case studies are provided in the annex of the Guidance Document. 

2.4 Guidance Document No. 17 Guidance on preventing or limiting 

direct and indirect inputs in the context of the Groundwater 

Directive 2006/118/EC 
This guidance document provides guidance on the obligations for preventing or limiting 

entry of pollutants into groundwater, as further developed in the Groundwater Directive. 

The relationship with the obligations of the Water Framework Directive is explained, and 

guidance is provided on measures to prevent or mitigate pollution from new activities and 

existing contaminated sites. 

2.5 Guidance Document No. 18 Guidance on Groundwater status 

and trend assessment 

This guidance document sets out a methodology for the development of threshold values 

as required by the Groundwater Directive, and establishes frameworks for assessing both 

chemical and quantitative groundwater status. It provides a method for identifying 

environmentally significant trends which must be reversed, according to the Groundwater 

Directive. Case studies are provided in the appendix of the Guidance Document. 
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3 Groundwater body characterisation (Abridged) 
Insert Translation 

(Note to the translator: please find the English text in the attached report in Word 

format) 
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4 Guidance Document No. 15 Guidance on Groundwater 

Monitoring (Abridged) 
Insert Translation 

(Note to the translator: please find the English text in the attached CIS Guidance 

Document No. 15 in PDF format) 
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5 Guidance Document No. 16 Guidance on Groundwater in 

Drinking Water Protected Areas (Abridged) 
Insert Translation 

(Note to the translator: please find the English text in the attached CIS Guidance 

Document No. 16 in PDF format) 
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6 Guidance Document No. 17 Guidance on preventing or limiting 

direct and indirect inputs in the context of the Groundwater 

directive 2006/118/EC (Abridged) 
Insert Translation 

(Note to the translator: please find the English text in the attached CIS Guidance 

Document No. 17 in PDF format) 
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7 Guidance Document No. 18 Guidance on Groundwater status 

and trend assessment (Abridged) 
Insert Translation 

(Note to the translator: please find the English text in the attached CIS Guidance 

Document No. 18 in PDF format) 

This document has an extensive use of abbreviations which should be worded out, e.g. 

TV - Threshold Value 

R&D - Research and Development 

CM - Conceptual Model 

WGC - Working Group on Groundwater 

GW-QS - Groundwater Quality Standard 

GWDTE - Groundwater Dependent Terrestrial Ecosystems 

RBMP - River Basin Management Plan
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The EU China River Basin Management Programme (RBMP) began in 

January 2007 and will run for a period of 5 years until January 2012. The 

objective of the programme is to attain sustainable management and use of 

China’s water resources that are compatible with current socio-economic 

and natural global change. The RMBP will contribute to this objective 

through exchange of knowledge on Integrated River Basin Management in 

EU and China, with specific focus on the experience gained from 

development, adoption, and implementation of the EU Water Framework 

Directive (WFD). The RMBP supports four principal activities; 1) Policy 

Dialogue, 2) Integrated Pollution Prevention and Control on the Yellow 

River, 3) Integrated Water Resources Management on the Yangtze River 

and 4) Watershed Rehabilitation under the PRC-WB-EU Changjiang Pearl 

River Watershed Rehabilitation Project. 

The EU China River Management Programme would like to acknowledge 

the following persons for their help in the production of this handbook 

Bente Villumsen who has drafted this Handbook 

The European Union for funding the Programme and the publication of this Handbook  

The Directors of the Ministry of Water Resources and the Ministry of Environmental 

Protection for their assistance with this and the wider programme 

First Published September 2009 

Copyright EU China River Basin Management Programme 2009  
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