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DEFINITIONS
Dangerous Substances – Pollutants referred in Directive 76/464/EEC on pollution caused
by certain dangerous substances discharged into the aquatic environment of the
Community and/or considered in the so-called Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) section 104 (i), as amended by
the Superfund Amendments and Reauthorization Act (SARA) in the USA.
Ecological Status - An expression of the structure and functioning of aquatic ecosystems
associated with surface waters. Such waters are classified as being of good ecological
status when they meet the requirements of the Water Framework Directive.
Environmental Objectives - Objectives set out in Article 4 of the Water Framework Directive.
These define the environmental goals which must be achieved.
Gap Analysis - The comparison of actual performance with potential performance.
Good Ecological Status – State of a surface water body to have biological, structural and
chemical characteristics similar to those expected under nearly undisturbed conditions.
Good Status - A general term meaning the status achieved by a surface water body when
both the ecological status and its chemical status are at least good or, for groundwater,
and when both its quantitative status and chemical status are at least good.
Good Water Chemical Status - Concentrations of pollutants in the water body do not
exceed the environmental limit values specified in the Directive.
Inland Water - All standing or flowing water on the surface of the land (such reservoirs,
lakes, and rivers ) and all groundwater on the landward side of the baseline from which
the breadth of territorial waters is measured.
Parameter - A measurable or quantifiable characteristic or feature.
Pollutant - Means any substance liable to cause pollution in particular those listed in WFD
Annex VIII).
Priority Substances in WFD Context - Means substances identified in accordance with
WFD Article 16(2) and listed in WFD Annex X. Among these substances there are
"priority hazardous substances" which means substances identified in accordance with
WFD Article 16(3) and (6) for which measures have to be taken in accordance with
Article 16(1) and (8)
Quality Assurance - The implementation of checks on the success of quality control (e.g.
replicate samples, analysis of samples of known concentration).
Quality Control –The implementation of procedures to maximise the integrity of monitoring
data (e.g. cleaning procedures, contamination avoidance, sample preservation
methods).
Reference Condition - An environmental quality or condition that is defined from as many
similar systems as possible and used as a benchmark for determining the
environmental quality or condition to be achieved and/or maintained in a particular
system of equivalent type water use.
Risk - A statistical concept defined as the expected frequency or probability of undesirable
effects resulting from a specified exposure to known or potential environmental
concentrations of a material, organism or condition. A material is considered safe if the
risks associated with its exposure are judged to be acceptable.
River Basin District - A river catchment or a group of catchments.
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Surface Water - Inland waters, except groundwater, which are on the land surface (such as
reservoirs, lakes, rivers, transitional waters, coastal waters and, under some
circumstances, territorial waters) which occur within a river basin.
SWOT Analysis - A structured planning method used to evaluate the Strengths,
Weaknesses, Opportunities, and Threats involved in a project or in a business venture
Transitional Waters - Bodies of surface water in the vicinity of river mouths which are partly
saline in character as a result of their vicinity to coastal waters, but which are
substantially influenced by freshwater flows.
Water Body - A discrete and significant element of surface water such as a river, lake or
reservoir, or a distinct volume of groundwater within an aquifer
Water Monitoring - Involves gathering rigorous, scientific data and information about water
quality and quantity. The data are analyzed to determine whether water quality
supports resource uses and whether the available quantity of water is sufficient to meet
the needs of these various uses
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EXECUTIVE SUMMARY

The first preamble of the EU Water Framework Directive (WFD) states that water is not a
commercial product like any other but, rather, a heritage which must be protected, defended
and treated as such. Other preambles emphasize the importance of an effective, coherent
and transparent water policy in order to achieve a good water status to support sustainable
use of water.
Article 8 of the Directive comprises basic needs of monitoring related to surface waters,
ground waters and protected areas. There is a need to carry out monitoring programmes so
that water status in each river basin can be evaluated in a comprehensive way. These
programmes must be designed and implemented to meet Annex V requirements of the
Directive in EU Member States within 6 years at the latest.
This National Monitoring Implementation Plan is a significant product in the process of
reaching the good status. It is one of the products of the Twinning project “Capacity Building
on Water Quality Monitoring” which was executed in close cooperation between Turkey,
France, Spain and the Netherlands. The project delivers the necessary input for Turkey to be
able to set up a combined national and regional monitoring program for the 25 river basins in
Turkey, which complies with the WFD regulations on monitoring. Other underlying results
which more or less form the basis of the National Monitoring Implementation Plan are the 6
basin monitoring programmes for the pilot river basins, Büyük Menderes, Akarçay, Sakarya,
Susurluk, Meriç-Ergene basin and the Konya basin and the detailed guidelines and manuals
on biological, physico-chemical and hydro-morphological monitoring. Important aspect
throughout the project was the objective of capacity building.
Monitoring and assessment are key steps to start further analysis. The information about the
present status and the pressures that may be threatening the good status, are essential to
determine the need for measures. Moreover, a complete and adequate monitoring program
and a targeted assessment methodology are needed to find the optimal combination of
generic and additional regional measures to achieve the good status.
In other words, a good monitoring program will yield cost-effective measures. The ultimate
goal of the WFD is to enable sustainable use of water for various purposes like drinking and,
industrial water supply, irrigation, swimming, recreation, natural values, etc. All the efforts on
monitoring will help to achieve this goal and the costs of monitoring will be of minor
importance compared to the benefits of the WFD.
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One of the objectives of the Twinning Project is to analyse options for institutional
strengthening of the Turkish monitoring system, including data management and options for
an institutional structure for an integrated national monitoring system. Besides that one of the
main outputs of the project will be a final draft Turkish national monitoring implementation
plan to meet the WFD requirements on monitoring, including staffing, financing,
infrastructure, time schedule etc.
In this national monitoring implementation plan scenarios have been developed for setting up
an organisational structure to deal with the requirements of the WFD at national and regional
level. The scenarios show possible models varying from more centralized organisation
models with creating new roles at many levels to models that make maximum use of the
activities that are done in the present situation by different Ministries.
Important questions that should be answered:


Are the roles and responsibilities clear?



Are the necessary tools available (legal aspects, ICT and infrastructure like laboratories)?



Is there a structural financing system?



Are there the necessary knowledge and skills?



Is there a solid basis to work together?



Is there a clear policy about the availability of data and information?

It is obvious that many institutions in Turkey are already active in the field of monitoring
surface water. Taking also into account the requirements of WFD, the guiding principles are
described with a vision of the future situation in the National Monitoring Implementation Plan.
The core of the plan is formed by the organisational models sketched in the scenarios and
the pros and cons of them. Along with the information on instruments and tools, capacity
building and financing, the National Monitoring Implementation Plan should form a solid basis
for decision making to strengthen the Turkish monitoring system and for complying with the
requirements of the WFD.
The National Monitoring Implementation Plan will not give details about monitoring points,
sampling and analysing methods, assessment methods and monitoring of groundwater
bodies.

11

To sum up, the following recommendations are made:
1. Awareness: Agree upon the importance of an adequate monitoring system, data
management and assessment method of the status as a cost-effective tool for
designing an optimal program of measures.
2. Discussion: Discuss the scenarios for the organisation of monitoring, assessment and
political accountability to determine the road map.
3. Cooperation: Get support from all the related Ministries to choose the correct
scenario; preferably by making an agreement/contract together, which clearly
indicates the common objectives, intentions and controversial subjects.
4. Financing: Decide on general principles of financing for monitoring and assessment in
line with the WFD (as well as other Directives).
5. Way forward: Elaborate on the implementation schedule and implement it!
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1. INTRODUCTION
The present document was prepared in the frame of Twinning project on “Capacity Building
on Water Quality Monitoring” implemented by the Republic of Turkey, the Netherlands,
France and Spain.
This Twinning consisted of two and a half years of co-operation between Turkish and
Member States experts who are daily facing with WFD implementation and monitoring in
their country, at national, regional or basin level. Within the scope of the Project, a series of
documents have been produced, and recommendations and methodologies have been
developed by means of the exchange of opinions and experiences, training and capacity
building, and practical activities in 6 pilot basins in order to implement an efficiently WFD
related monitoring in Turkey. These documents constitute a basis for further works needing
to be implemented at the national and basin level.
This National Monitoring Implementation Plan is an important outcome of this Twinning on its
own, but it must also be considered as a part of those products, complementing each others
as summarised in the following figure.

Figure 1: Summary of main Twinning products.

14

15

The main objective of the WFD is to achieve a good water status for all water bodies in
Turkey. This National Monitoring Implementation Plan is a significant product in the process
of reaching the good status in Turkey. Monitoring and assessment are key steps to start
further analysis. The information about the present status and the pressures are essential to
determine the need for measures. Moreover, a complete and adequate monitoring program
and a targeted assessment methodology are needed to find the optimal combination of
generic and additional regional measures to achieve the good status.
In other words, a good monitoring program will yield cost-effective measures. The ultimate
goal of WFD is to enable sustainable use of water for various purposes like drinking and,
industrial water supply, irrigation, swimming, recreation, natural values, etc. All the efforts on
monitoring will help to achieve this goal and the costs of monitoring will be of minor
importance compared to the benefits of the WFD.
The first preamble of the EU Water Framework Directive states that water is not a
commercial product like any other but, rather, a heritage which must be protected, defended
and treated as such. Other preambles emphasize the importance of an effective, coherent
and transparent water policy in order to achieve a good water status to support sustainable
use of water.
The WFD introduces a ‘common language’ for analysing the status, pressures, objectives
and measures needed to protect, enhance and restore surface- and groundwater systems. It
gives an operational framework based on river basins, water bodies, river basin management
plans and a 6 years planning period.
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2. OBJECTIVES OF THE NATIONAL MONITORING IMPLEMENTATION PLAN
The National Monitoring Implementation Plan should make it possible to take the main
decisions at the Ministerial level about responsibilities concerning:
1. the monitoring programmes
2. the assessment of the status of water bodies
3. the accountability to the political level

2.1

Monitoring Programmes

The project delivers the necessary input for Turkey to be able to set up a combined national
and regional monitoring program for the 25 river basins in Turkey, which complies with the
WFD requirements on monitoring. For that, in six pilot areas (the Büyük Menderes, Akarçay,
Sakarya, Susurluk, Meriç-Ergene and Konya basins) a draft basin monitoring program has
been worked out, containing a selection of the monitoring locations (sampling points) based
on the designation of water bodies, the necessary parameters to use in accordance with the
WFD and the frequency of monitoring that is required (Annex I presents the table of contents
of draft basin monitoring programmes). In addition to the basin monitoring programs itself,
answers should be given to questions like:


Who is responsible for monitoring for the WFD and related Directives, both at a regional
and a national level?



How will structural financing be organized?



How will tasks, responsibilities and obligations be embedded in the legislation?

2.2

Assessment of the Status of Water Bodies

Monitoring data itself are only the input for the assessment of the status. The status will
indicate ‘the distance from the target’. For the assessment of the status of water bodies
answers should be given to questions like:


Who will carry out the assessment of the status of water bodies?



How will results of the assessment be reported?



By who, to whom and with what frequency?



How will stakeholders and the general public be informed?
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2.3

Accountability to the Political Level

The outcome of the assessment will be the status of Turkey’s water bodies. As this may be
the starting point for identifying the measures, political approval may be introduced as a step
in the process towards finalizing the river basin management plans. For the accountability to
the political level, answers should be given to questions like:


Who will be politically responsible for monitoring and reporting status?



How will the cooperation with other Ministries be arranged?



How / When will the political level be involved?

The National Monitoring Implementation Plan focuses at institutional aspects of the
organisation at regional and national level, the legislation, the financing, the facilities and the
staffing. The National Monitoring Implementation Plan will not give details about:


monitoring points, sampling and analysing methods, etc. (these issues are addressed in
the 6 river basin monitoring programs, the guidelines and the water body tool);



assessment methods (these are addressed in 6 river basin monitoring programs and will
be further elaborated in the assessment part of the guidelines);



monitoring and assessment for groundwater bodies.
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3. PURPOSES OF MONITORING AND RELATED REQUIREMENTS OF THE
WATER FRAMEWORK DIRECTIVE
Prior to assessing the current situation in Turkey, it is necessary to mention the overall
purposes of monitoring activities and to summarise the related WFD requirements.

3.1

Purposes of Monitoring

- Monitoring: a core element of water policy:
The monitoring programmes are powerful instruments to support water policy. This is a key
element allowing acquiring general knowledge on water quality, setting up and controlling
objectives and actions, at the national or local level. Besides, this is useful to enlighten
decision makers for orienting water policy and deciding on specific measures to implement.
- A tool for building trust based on transparency:
Monitoring programme may be a tool for sharing and mutual understanding on main issues,
thus it is an essential communication tool, from local level to transboundary basins. But it is
necessary to ensure transparency and reliability of data.
- The monitoring programme; a modest cost compared to its added value:
Even if the cost of the monitoring programs should not be underestimated (especially when
taking into account the integrated approach), the cost of monitoring is relatively low
compared to the cost of programme of measures (of the order of a few percent) and its ability
to enhance the value of the water policies.
- The need for integrated monitoring networks:
The monitoring requirements of the WFD have induced a major revision of monitoring
programmes in Member States. Furthermore this redesign of programmes have underlined
the necessity to develop an integrated approach of monitoring programmes in order to tackle
not only the objectives of WFD but also other European regulations or national obligations.
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European Water Bodies

Surveillance Monitoring
Physicochemical
Monitoring

Chemical
Monitoring

Biological
Monitoring

Water Bodies at Risk

Water Bodies in Good and
High Status

Operational Monitoring
Physicochemical
Monitoring

Chemical
Monitoring

Biological
Monitoring

Water Bodies in Poor or
Bad Status

Water Bodies in Good and
High Status

Investigative Monitoring

Reasons of deterioration in water
quality

Figure 2: Types of monitoring under the WFD, and their mutual relationship
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3.2

Requirements of the Water Framework Directive

Article 8 of the Water Framework Directive sets out the requirements for the monitoring of
surface water status, groundwater status and protected areas:
"Monitoring programmes are required to establish a coherent and comprehensive overview
of water status within each river basin district."
The objective of monitoring is to establish an overview within each River Basin District. It
should also permit the classification of all surface water bodies’ status into one of five classes
and groundwater into one of two classes.
There are four types of monitoring in the Water Framework Directive.


Surveillance monitoring is a kind of monitoring enabling assessment of long-term water
quality changes resulting from natural conditions and anthropogenic activity in surface
waters;



Operational monitoring is a kind of monitoring performed in order to identify the status
of water bodies at risk of not reaching environmental objectives of WFD and determine
the impacts of measures taken through programme of measures;



Investigative monitoring is a kind of monitoring carried out to investigate the reasons of
not reaching environmental objectives and identify impacts of the pollution due to
accidental reasons;



Monitoring of protected areas is a kind of monitoring enabling follow-up of the status of
protected areas indicated in Article 6 of the Directive to be registered.

3.3

Parameters and Quality Elements

For surveillance monitoring of surface waters, Member States must monitor at least for a
period of a year for parameters indicative of all biological, hydro-morphological and general
physico-chemical quality elements. The priority substances discharged into the river basin or
sub-basins must be monitored. Other pollutants also need to be monitored, if they are
discharged in significant quantities in the river basin or sub-basin.
For operational monitoring of surface waters, Member States are required to monitor the
biological and hydro-morphological quality elements most sensitive to the pressures to which
the water body is subject. In first instance all four types of monitoring have to be set up. In a
second round, when the quality of water systems has been assessed, the monitoring may be
adapted according to the scheme in Figure 2.
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4. PRESENT SITUATION
During the project, a lot of information has been gathered about the present monitoring
situation in Turkey. It shows that many institutions are active in this field and that a large
number of laboratories are working on analysing samples from surface water and ground
water monitoring programmes.
The existing situation of monitoring in Turkey is briefly explained and compared in the
following paragraphs. Complete information on the details can be found in Annex VII.

The following organisations and institutions operate in the water sector with different
roles, efficiency and functionality:


Ministry of Development



Ministry of Forestry and Water Affairs



General Directorate of State Hydraulic Works



General Directorate of Meteorology



Ministry of Environment and Urbanisation



Ministry of Food, Agriculture and Livestock



Ministry of Health



Bank of Provinces



Special Provincial Administrations



Water and Sewage Administrations of Metropolitan Municipalities



Municipalities

The table below illustrates overlap in monitoring among the organisations and institutions.
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Table 1: Potential overlap in monitoring between the organisations and institutions
MoFAL
(DGFA)

MoH

Metropolitan
Municipalities

X

X

X

X

X

Drinking
Water
(Distribution
Network)

X

X

Bathing
Water

X

DGWM SHW
Surface
Water
Ground
Water
CoastalTransitional
Water
Marine
Water

X

X

X

X

X

DGNCNP

X

X

MoEU MoEU MoFAL
(DGEM) (DGPNA) (DGAR)

X

X

X

X

X

X

X

X

X

X

X

X

In Figure 3 a map can be found, illustrating the location of surface and ground water
monitoring points of different institutions in 2013.

Figure 3: Surface and ground water monitoring points in 2013.

Within the scope of the project, the actual situation of the organisation has been made clear
by making a SWOT analysis and by an extensive inventory of the monitoring executed by the
different institutions involved in monitoring of surface water and groundwater.
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The results of the SWOT Analysis are as follows:

STRENGTHS


Willingness to realize an optimal situation together



The developed laboratory infrastructure (facilities) in Turkey (national and regional level,
accredited)



Availability of young, qualified and experienced human resources open to innovations.



Existing monitoring activities of the institutions in line with their own legislations (facilitating the
adaptation to WFD)

WEAKNESSES


Uncertainty in the responsibilities and authorities of the institutions



Lack of coordination and cooperation among the institutions



Overlap in tasks of the institutions, partly caused by the legislation



Delay in implementation caused by the complex regulations



Lack of lab-infrastructure, capacity / skills and methods concerning biological and organic
parameters



Not enough trained staff on biology

OPPORTUNITIES


Improvement of knowledge and skills



Inter-institutional cooperation



Raising public awareness on environmental pollution



Improving capacities at universities and in research projects (national and international
partnerships)

THREATS


Lack of cooperation leading to inefficient use of capacities



Because of the rapid industrialisation and fast population growth, clean water sources are
under the threat of pollution



Allocation of insufficient budget for monitoring



Institutions not willing to give up their existing responsibilities
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In this context, it was necessary to compare the present situation and the requirements of the
WFD in order to highlight the main gaps and duplications that may exist, especially in terms
of coverage of water body categories (rivers, lakes, coastal and transitional), and quality
elements.

Information gap in the current situation

The challenge to be addressed by Turkey with respect to monitoring is illustrated in figure 4.

DSI

MoEUP

Munic

MoW M
MoFWA

MoFAL

MHealth

Who collects the data?

Is
Information

Gap
Hyd romorphologicaldata
Biologicaldata
Water qualitydata
Water quantitydata

Should

WFD

Figure 4: Bridging gaps challenges with respect to monitoring in Turkey.

In addition, it should be underlined that the assessment system for defining the water body
status by using the monitoring results is still under development.
Based on the present situation and on the requirements of the WFD several gaps have been
defined, and they are spread over the strategy area, the action area, the organisation area
and the resources area. Furthermore, a selection of criteria that have to be met to bridge
these gaps was defined and have supported the identification of necessary actions that are
presented in the following chapters of the document.
The following table is presenting those criteria.
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Table 2: Potential gaps related to monitoring.

Potential gaps of monitoring

Principles / Criteria

Strategy area
Vision gap

Clear vision described

Policy gap

Responsible authorities designated

Coordination gap

Coordination on river basin level available

Accountability gap

Transparency regarding the “state of the waters”
ensured

Action area
Planning gap at national level

National Monitoring Implementation Plan available

Planning gap at river basin level

Regional Monitoring Programmes available

Water information system gap

National water information system available

Network and parameter coverage gap

The monitoring network established and relevant
data collected

Field sampling programs gap

Field sampling processes prescribed

Organisational programming area
Legislation gap
Data collection gap

By-law on Monitoring Of Surface And Ground
Water available
Responsibilities for operational or surveillance
monitoring sampling assigned

Administrative boundaries gap

River basin and administrative boundaries match

Data quality assurance gap

National accreditation system existing and applied

Data handling and management gap

Processes standardized and laboratories
accredited

Resources area
Infrastructure capacity gap
Human resources capacity gap
Knowledge gap
Funding gap

Laboratories or facilities available at appropriate
level
Skilled and experienced human resources
available
Research carried out regarding assessment
methods and future monitoring
Structural financing guaranteed
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Figure 5: The Three Layer Model of Water Governance.
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5. GUIDING PRINCIPLES AND WAY OF APPROACH

The monitoring strategy has to be developed by taking into account the guiding principles
that are shared among institutions involved, at the early stages so that a proper
implementation can be put into action. This chapter exposes the main concepts and the
approach that was followed in preparation of this national implementation plan.
Even if the objective of the document is to define the implementation principles of WFD
requirements on monitoring, the monitoring vision has to be wider, as one cannot perform
monitoring just for its own sake, but as a component of the broad water policy. A definition of
this vision is proposed in the following box.
Where are we going?
The vision for the water monitoring activity in Turkey is to be:
A comprehensive monitoring system that i) provides timely knowledge for supporting
decision-makers on protection and valorisation of water resources in the short, medium
and long-term, ii) supply reliable data for the water stakeholders and iii) provide a periodic
reporting on water quality and quantity status in Turkey.

5.1

The Three Layers Model

A general framework to start with, which enables a good understanding and a use of the
same language, is the Three Layers Model of Water Governance (figure 5). Core element of
this approach is that good water management comprises three layers: a content layer, an
institutional layer and a relational layer.
The essential elements of the content layer is a clear vision, based on good knowledge of the
water systems and of the nature of the problems. It is also essential to have the experience
and skills to be able to solve the problems. The other important aspect is the presence of
basic data and information.
However, in most cases this is not enough to reach a good water status. An adequate
organisational framework together with the necessary legal instruments and a good financing
structure are fundamental requirements for successful integrated water resources
management (the institutional layer).
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Besides that, the relational layer is required to solve persistent water problems successfully.
Important elements of this layer are communication and cooperation among different actors
and with the public, stakeholder participation, transparency and trust.
Based on the three layers relevant questions can be formulated as shown below (figure 6). In
order to succeed in the integrated water resources management, these questions should
have clear answers.

Figure 6: The Three Layer Model of Water Governance with related questions.
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Within the scope of this national plan, it is deemed appropriate to answer the following
questions:
Institutional layer aspects


Are the roles and responsibilities clear?



Are the necessary tools available (legal aspects, ICT and infrastructure like
laboratories)?



Is there a structural financing system?

Content layer aspect


Are there necessary knowledge and skills?

Relational layer aspect


Is there a solid basis to work together?



Is there a clear policy for the availability of data and information?

Based on the three layers described above and making use of the experiences of member
states of the EU, the following approach was developed for the situation in Turkey.

5.2


Content Layer:

An accurate and strictly defined monitoring network will be developed which precisely
indicates where monitoring locations are, what samples will be taken, what parameters
will be measured and with what frequency. This network fully complies with the
requirements of the Directive and is developed by first identifying water bodies, looking at
pressures and risks and selecting relevant stations for the different types of monitoring
according to WFD;



The selection of monitoring locations and parameters to be measured is based on a good
knowledge of the water environment and has a strong focus on the use of monitoring
results to assess pressures, identify and implement measures, while integrating water
quantity issues (resource allocation, drought and flood management);



The new monitoring network should use already existing monitoring points, as long as
they are logical and practical (to keep historical data series). However establishing a
good monitoring network based on need of information and the WFD requirements has
priority;
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Clear references, guidelines and standards will be established for sampling, analysis of
(chemical, biological, hydro-morphological) and assessment of the monitoring results. An
important input for this is the reference conditions sites. Therefore selection and
monitoring of these sites will get high priority;



All information about the monitoring network and monitoring results will be stored into a
central data warehouse which can be used for sharing data among agencies involved, all
kinds of reporting (including for WFD) and decision making processes. Special attention
will be paid to biological and hydro morphological elements. The National Water
Information System (TUNWIS) can be used as starting point for this data warehouse;



Adapted, solid and user friendly tools will be developed for good and consistent
evaluation and properly storing of “raw” monitoring data to enhance a proper filling of the
data warehouse. In addition data ownership will be organised in such a way, that
organisations supplying data will also remain responsible for their data in the warehouse;

5.3


Institutional Layer

A strong and active central coordination of actors and processes is needed for a
successful monitoring program that will meet WFD-standards. By Law, the Ministry of
Forestry and Water Affairs is assigned to take this role. This central coordination will set
the responsibilities for all the sampling, analyses and data management in the entire
monitoring program;



For an effective monitoring program and optimal use of the data there should be a solid
link between people and the organisation doing the monitoring, assessing status of the
water body and working with the results of the monitoring. Because of size and regional
difference, some kind of decentralized responsibility for monitoring is needed for Turkey;



One reference laboratory will be established at a central level. Also the analyses of
priority substances will be done at central level in one or very few laboratories because of
complexity of analyses;



Though in the present situation much monitoring work is already being done by various
actors, the present institutional setting for monitoring in Turkey is not directly suited to
implement the new monitoring program in accordance with WFD requirements. In the
project, scenarios have been developed for an appropriate institutional setting. It is up to
the Turkish government to choose an appropriate institutional setting for monitoring
based on one or a combination of scenarios;
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For all the sampling and decentralized laboratories methodologies, supervision and
coordination will be provided by the Ministry of Forestry and Water Affairs. This includes
inter calibration exercises, enhanced reliability of data, quality assurance and quality
control in second checking of analyses;



Capacity building will be implemented to provide the people and organisations within the
institutional setting chosen with the required knowledge and skills;



Access to data and reporting to political level, stakeholders and the public should be
clearly defined in terms of data content, level of detail and at which frequency. All related
Ministries should have access to the monitoring data;



Investigative monitoring will be carried out in close interaction with universities and
research institutes and combined with other research activities. This will be done under
central coordination.

5.4

Relational Layer

This is something to be taken into account in the entire implementation process both for the
content and institutional elements. Some specific points of attention are:


Clear definition of roles and responsibilities to avoid misunderstandings about tasks to be
done;



Active participation and responsibility sharing of all parties involved;



Transparency: access to the data by all parties (Ministries, DSİ, other public authorities)



Efficient capacity building of representatives and good coordination among all parties
involved.
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6. REGULATION / LEGISLATION
Clear regulations on responsibilities and tasks are necessary in order to implement the
monitoring programmes successfully. The basis of this will be formed by the duties as
formulated in the different Ministries’ Decree Laws.

6.1

Legislations for Monitoring

The decree law concerning the organisation and duties of the Ministry of Forestry and Water
Affairs (Decree Law No: 645) describes the duties of the DG for Water Management.
The decree law concerning the organisation and duties of the Ministry of Environment and
the Urbanisation (Decree Law No: 644 [changed with 648]) describes the duties of the
Ministry of Environment and Urbanisation.
In decree law No: 639, duties of the Ministry of Ministry of Food, Agriculture and Livestock
are described which are related to the protection of aquatic resources and human health.
The decree law No: 662 describes duties of DSİ (State Hydraulic Works).
Annex II gives some of the relevant articles of these laws and information on monitoring
requirements from the by-law on the Bathing Water Quality (76/160/EC or 2006/7/EC).

6.2

The Draft Water Law

The general principles concerning monitoring are laid down in the draft-Water Law which is
prepared in order to harmonise Water Framework Directive.
Article10 paragraph 1 of the new draft Water Law clearly defines that the monitoring is under
the responsibility of The Ministry of Forestry and Water Affairs (issues related with monitoring
as described in the draft Water Law is given in Annex III). It shall be done by the Ministry of
Forestry and Water Affairs or the Ministry shall have these works done.

6.3

By-Law on Monitoring of Surface Water and Groundwater

Since the monitoring requirements need further elaboration in regulations under the Law, a
new by-law on the monitoring of surface waters and groundwater has been prepared and
published in the Official Gazette (No 28910) on 11.02.2014. The aim and scope of the “Bylaw on Monitoring of Surface Water and Groundwater” along with the responsibilities of
relevant authorities are given below:
Aim
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This Regulation aims to determine procedures and principles for outlining current status of all
surface and ground water in terms of quantity, quality and morphological elements in the
country, to monitor water with an approach that takes integrity of water ecosystem into
consideration, and to ensure standardization in monitoring and coordination among
institutions.
Scope
This Regulation comprises matters regarding monitoring of coastal water that is one nautical
mile (1812 km) away from the main shoreline as well as inland surface water, transitional
water, ground water and natural mineral water, regardless of their purpose of use, except for
geothermal resources and sea water.
In the general provisions of the by-law some guidelines are given concerning the institutional
aspects related to tasks and responsibilities:


A National Monitoring Network shall be established by forming monitoring programmes
including operational and surveillance monitoring and by taking into account the
pressures, impacts and existing ecological quality in basins;



Every institution and agency that monitors water in terms of quality and quantity shall
execute monitoring in accordance with the principles of this Regulation in the scope of its
own duties and authority;



Data collected through monitoring water quality and quantity shall be entered into Water
Information System and shared with related official institutions and agencies for free;



Monitoring shall be standardized;



Water bodies, their types, reference conditions, pressures and impacts should be taken
into consideration while determining monitoring points;



Duplications should be avoided while determining monitoring points and parameters to be
monitored.

An important aspect is that the National Monitoring Network shall be set up under
coordination of the Ministry of Forestry and Water Affairs with a close cooperation with
participants from all related institutions and agencies
Responsibilities
(1) National Monitoring Network shall be established by the working groups including
participants from all related institutions and agencies under the coordination of the Ministry
and it shall comprise all surface and ground water.
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(2) Monitoring Programmes shall be prepared together with the related institutions and
agencies under the coordination of the Ministry and shall be revised by the Ministry in line
with the demands.
(3) Related institutions and agencies that participate in monitoring shall continue to monitor
according to their duties and authorities and in accordance with the established Monitoring
Network.
After deciding on the way forward based on the scenarios, it should be further worked out
which changes in the legal instruments are needed to support the implementation of the
choices made.

40

41

7. ORGANISATION
The legal background in Turkey indicates clearly the Ministry of Forestry and Water Affairs
and its General Directorate for Water Management (DGWM) as the key actor in terms of
WFD implementation and decision-making on water policy. Therefore it has a strong role on
Water Monitoring Strategy by defining the vision, setting-up the policy, ensuring the overall
coordination and being responsible to decision makers and citizens with respect to the WFD.
Other Ministries play a comparable role with respect to other Directives. The Ministry of
Health is responsible for the the Bathing Water Directive, the Ministry of Food, Agriculture
and Livestock for the Nitrate Directive and the Ministry of Environment and Urbanisation for
the Urban Waste Water Directive, Dangerous Substances Directive and Marine Strategy
Framework Directive. It is possible that the organisation of the Ministries may change in the
future. For example, the Ministry of Forestry and Water Affairs may merge with the Ministry of
Environment and Urbanisation.
However, several challenges will be faced when establishing the organisational set-up
necessary for implementing WFD compliant monitoring programmes. These challenges have
been discussed during the implementation of the Project. Some requirements to organise
coordination at regional and at national level were formulated as follows:


It is necessary to develop an integrated monitoring system in order to fully comply with
the requirements of the Directive;



This system must be based on the existing monitoring networks but need coordination
and cooperation between all partners actually involved in monitoring activities;



All information and data must be coordinated and handle in order to have appropriate
information of each river basin district’s status;



This information must be integrated into a data warehouse which can be used for the
purposes of the WFD, by the decision makers, technicians and the general public.

As mentioned, at national level some kind of coordinating activity is necessary to streamline
monitoring activities and data management. The storage and use (reporting) of data can be
centralized using the Turkish National Water Information System (TUNWIS).
Actual situation and necessary steps have to be made to reach a future desired situation is
described and schematized in figure 7. Some essential elements for these steps are
summarized below:


The monitoring gaps have to be filled (monitoring points, parameters, frequencies);
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There must be clear agreement on who is collecting which data;



Coordination at central level must be ensured;



A Data Warehouse function must be available;



All parties (Ministries, DSİ, other public authorities) must have access to the data;



All Ministries and public authorities must have the responsibility for assessment and
accountability related to their responsibilities in the laws.

MoEUP

DSI

Coordinatinginstitution

MoFWA

MoFAL

Others

MHealth

Data warehouse

DSI

Munic

MoW M
MoFWA

Information

Gap

MoEUP

MoFAL

MHealth

Who collects the data?

Is

Hydromorphological data
Biological data
Water quality data
Water quantity data

Should

WFD

Figure 7: Illustration of steps to be made from present to future desired situation.

7.1

The Importance of Good Cooperation

Since many institutions are responsible for monitoring, good cooperation among the parties
involved is essential to be able to set up and execute an efficient monitoring system.
Although laws and by-laws may be useful and necessary to define the roles, responsibilities
and tasks of the organisations involved, cooperation requires mutual trust as well. This can
be established and strengthened by giving attention to the cooperation in the newly formed
Water Management Coordination Committee (WMCC) at the national level and the River
Basin Committees (RBC) at the regional level.
For streamlining cooperation in the field of monitoring and assessment, in addition to the
legislation it may be useful to make an agreement or agreements between the parties
involved.
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7.2

Scenarios to Optimize the Organisation

Three different scenarios have been defined considering the present situation (Chapter 4)
and the requirements of the WFD (Chapter 5). Figure 8 summarizes three scenarios. Those
scenarios are briefly explained and compared in the following paragraphs. Complete
information on the details for each scenario can be found in Annex IV.

Scenario 1
Onemonitoring

Scenario 2
Intermonitoring

Scenario 3
Multimonitoring

• 1A:
1A MoFWA provides vertical coordin ation and
operation: DGWM responsible for coordination and field
operation, including data sampling, processing, analysis
and interpretation, transfer to TUNWIS and reporting to
WISE.

• 1B:
1B

• River Basin
Administrations will
be required

MoFWA provides vertical coordin ation and
horizontal deconcentration: DGWM responsible for
coordination and DSI for field operation, including sampling,
processing, analysis and transfer to NWIS, DGWM manages
TUNWIS and reports to WISE

• DSI current skills
and infrastructures
would be optimized
and further upgraded

• in both scenarios the dangerous substances reference lab is
within MoFWA (DSI)

• DSI re-equipment
will be required

• one-MoFWA monitoring system (1A or 1B) but the W FD

• The “natural”
candidate is the Lab
from the Ministry of
Environment

dangerous subst ances re ference lab is out of MoFW A BUT
comply with WFD/MoFWA coordination

• Cluster deconcentration - each Minister does the
analysis he has willingness and capacity to do BUT comply
with WFD/MoFWA coordination - standards and norms and do report to the TUNWIS

• Leadership and very
strong inter-ministerial
coordination required

Figure 8: Schematic representation of main scenarios (1 to 3).

As can be seen in Figure 8, according to Scenario 1 MoFWA is the Turkish water knowledge
and communication centre and DGWM is the main source and provider of metadata
information. Scenario 1 comprise the reinforcement of in-house capacity within MoFWA
regarding WFD monitoring. In this scenario, all water monitoring requirements regarding
WFD are assigned to MoFWA. However, this scenario has 2 options. In Scenario 1A, DGWM
is responsible for WFD monitoring effort and in Scenario 1B, the monitoring responsibilities is
shared between DGWM and DSİ, including the existing regional directorates of DSİ.
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Scenario 1A will lead to the largest change in organisation, introducing new (regional) river
basin administrations for monitoring (which could be the basic infrastructure for a future
decentralized water resources management at river basin level). In both scenarios,
dangerous substances are a very important issue and are assigned to DSİ responsibility,
considering that this institution needs a re-equipment effort for this. In scenario 1B it should
be realized that the administrative boundaries of DSİ do not match with the river basin
boundaries.The main option that could be considered is changing these administrative
boundaries.
Scenario 1 resembles the ‘Optimal Scenario’, which suggests the establishment of the
organisation starting from cratch – so, without taking into account the present situation
concerning existing organisation and legislation. This scenario is summarized in the following
textbox.
In Scenario 2, MoFWA still aims at being the water knowledge and communication
center and DGWM/DSİ would be the main provider of information. The main difference is
that DGWM will obtain the data on dangerous substances from another public entity, most
probably from the Ministry of Environment. Even so, in-house MoFWA competences and
skills should be strengthened regarding ecological monitoring and overall coordination.
Scenario 3, aims to keep the main MoFWA vision, but presents a much decentralised and
distributed approach to water monitoring responsibility, requiring a strong network
coordination and interaction among the related Ministries. The ultimate aim is to optimize the
current experience, skills and facilities that are already present in other Ministries regarding
water monitoring. However one should underline that, just collating what various institutions
are already doing will not allow compliance with the WFD and many efforts of adaptation and
complementary works will have to be introduced anyhow.
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Optimal scenario: I have a dream…
The scenarios presented in this report build on the present situation. The Twinning Project
Steering Committee also requested an ‘optimal scenario’ for monitoring starting from
scratch. The proposed ‘optimal‘ organisation has been outlined in a separate paper,
because the scope is wider than monitoring, assessment and even goes beyond the WFD.
The paper is called: Turkish water monitoring and assessment –optimal organisation and
can be found under Annex V.
The summary of the scenario is: In the optimal situation there is one Ministry responsible
for all the monitoring in surface water, together with targeted regional organisations for the
operational monitoring.
Some details of the responsibilities and tasks of both organisations are listed in the table
below.
TOPIC

MINISTRY

REGIONAL WATER AUTHORITY

Monitoring

Legislation

Monitoring WFD and other ‘water directives’

Assessment

Standards (in legislation)

Assessment of the status
River basin management plan

Reporting

Parliament

General public
Ministry
(via data warehouse)

Other Ministries
Coordination

All river basin

Regional stakeholders

administrations
Water system and pressure analysis

Operational Water

Water infrastructure, control and

Management

maintenance
National (generic) policy

Instruments

Legislation / regulation
Budget

Financing

National budget

Inspection

No

Levies
Licensing
Regional water system measures (fish
ladders, natural bank restoration, etc)
National budget
Yield of levies
Yes
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Table 3 presents the relation between the gap analysis carried out and the institutional model
for water monitoring.
Table 3: Relation between the gap analysis and the scenario’s 1 – 3.
s1

s2

s3

++
++

+
++

-+

++
++

+
++

++

-++

Planning at national level

++

++

++

++

Planning at river basin level

++

++

Water information system

++

++

++
++

++
++

Field sampling

++

++

Network and parameter coverage

++

++

++
++

++
+

++
++
++
++
++

++
++
++
++
++

++
++
++
++
++

++
++
++
+
++

o

+
+

++
++

++
++

+

++

+

o

-

-

o

o

Institutional water monitoring design

1A

1B

++
++

Strategy area
Vision and mission focus
Policy
Coordination
Accountability

Action area

Organisational area
Legislation
Data collection
Administrative boundaries
Data quality assurance
Data management

Resources
Infrastructure and equipment
Human resources
Knowledge
Funding (investment and maintenance)

It is worthwhile to note that WFD requirements are not so much related to the institutional
water monitoring design, if the action area (planning, information systems, sampling, network
and parameter coverage) and the organisational area (legislation, data collection,
administrative boundaries and data management) are considered. However, there are clear
differences in strategy and resources that should be well weighted in order to attain efficiency
and effectiveness.
Indeed, in Scenario 1, a clear water monitoring strategy is in place and the right vision and a
well-defined mission is assigned to MoFWA. This scenario is the most resource demanding
from the Ministry but this weakness can be seen also as an opportunity, if a significant
external EU funding would be available for instance. Scenario 1B can be built more on the
present knowledge and facilities of the DSİ Regional Directorates, but also includes the
setting up of new tasks, namely the dangerous substance analysis or biological and
hydromorphological quality elements. Scenario 1A will therefore take 2-3 years to install and
start up and a proper strategy will be necessary. For scenario 1B the necessary time before
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being fully operational depends on the decision to work with the existing directorates
including the present administrative boundaries or with directorates for which the boundaries
will be adjusted to the watershed boundaries of the 25 river basins for which the river basin
management plans will be made. A 1- 2 years period may be enough to set the necessary
steps to start the full monitoring programme in 2016.
Scenario 2 can be seen as an addition to scenario 1. In this case the reference laboratory
facility is part of the Ministry of Environment and Urbanisation, which has the necessary skills
and analytical facilities. Even if ensuring the inter-ministerial coordination for the monitoring
effort will be more difficult, the time needed to change the organisation will be almost the
same as for scenario 1.
Scenario 3 aims to maximize the use of the existing organisations and their responsibilities,
knowledge and facilities. This scenario is the one that will require less additional investment
costs, either in human resources or facilities in order to perform WFD duties. However, the
water monitoring vision towards WFD goals will be rather fragmented in this approach, which
may be a significant problem to address in a proper way. Therefore, coordinating activities
will be much more demanding and intensive, increasing the vulnerability of MoFWA towards
the accomplishment of WFD requirements. This scenario could be implemented in relatively
short time (probably within 1-2 years) when the terms of reference and formal agreements
between the relevant organisations would have been set.
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Moreover, one could mention the possibility to have interim solutions in a transitional period,
for example by outsourcing some of the monitoring activities. It could be the case for quality
elements for which, neither national indexes nor human or technical infrastructure are
available in-house. However, it should be stated that outsourcing at this initial stage will not
build MoFWA in-house knowledge and capacities. Chapter 13, dedicated to the
implementation schedule, contains additional information on this.

7.3

Assessment of Water Bodies Status

In addition to the activities related to sampling and analysis, one should underline the
importance of having a sound and efficient organisational set-up for the processing of this
raw information, especially, to perform the finalwater status assessment.
Independently to the choices made among these scenarios, the MoFWA/DGWM should play
a key role in driving the identification of Turkish methods for assessing the status and
defining the rules that will be applied to the selected institutions in charge of performing this
assessment. Such methodologies could be developed in cooperation with private companies,
research institutes or universities but MoFWA should make sure that there are common rules
clearly defined (through a by-Law for example) and applied under the same way all over the
territory.

7.4

Relation to Protected Areas

At the technical level progress has been made by integrating monitoring and data
management for WFD, protected areas and Directives mentioned in Annex VI of the WFD.
Also since Ministries which are responsible for reporting on each Directive is known, the
political accountability is clear. Further discussion is needed on the coordination at
management level. One authority can efficiently manage the data and the assessment
results. This can be interpreted as a plus for scenario 1 and 2 above 3.
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8. INSTRUMENTATION AND TOOLS
An important aspect to execute an efficient monitoring programme is the availability of
adequate laboratory facilities. The By-law on Surface And Ground Water Monitoring
formulates the set-up principles regarding laboratory facilities and standardization in Article
30:
(1) A national, permanent and sustainable laboratory network shall be established in order to
assure standardization in monitoring; and procedures and principles for the laboratories
that shall be a part of this network shall be specified with a Communiqué.
(2) The Ministry examines the conformity of laboratories to standardization.
As a general rule, analytical results from laboratories should meet the following basic
principles:


The investigator must be confident that all analytical data generated by or received from
the laboratory are reliable as well as scientifically and technically defensible;



The laboratory can ensure that procedures are documented in case of any anomalies;



Deficiencies or sources of error can be identified and addressed;



The investigator can be confident that full value is obtained when purchasing analytical
services;



The laboratory can show resulting data are consistent with national and international
standards; and



Results from the laboratory are comparable with those of other laboratories, or at least,
the method details are identified to assess the nature and extent of differences among
laboratories.

To achieve these principles, all jurisdictions should only use analytical laboratories
accredited for specific analytical tests. Availability of provisions to analyse the necessary
parameters is also important.
Different institutions have a laboratory infrastructure, which enables them to execute some
monitoring activities in compliance with WFD. However, they need to be supported in terms
of personnel and equipment, aiming at full compliance with the WFD requirements:


DSİ Central Laboratory



Environmental Reference Laboratory



Public Health Agency of Turkey
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General Directorate of Ankara Water and Sewage Administration (ASKİ)



General Directorate of Istanbul Water and Sewage Administration (İSKİ)



Provincial laboratries of Ministry of Food, Agriculture and Livestock

Table 4: Parameters of WFD that are not currently monitored by institutions

A large private laboratory is the one from the Scientific and Technological Research Council
of Turkey (TUBİTAK). Other official laboratories providing private services are laboratories
owned by universities:


Middle East Technical University (METU) Institution of Marine Sciences



Dokuz Eylül University Marine Sciences and Technology Institution



University Laboratories etc.

In addition, there are 160 private laboratories in Turkey. Out of these 160 laboratories, only
30-35 of them are involved in water quality analyses.
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8.1

Deciding on the Way Forward for the National Reference Laboratory

As highlighted by the various scenarios, a decision has to be taken on the reference
laboratory for water in Turkey; as regards its hosting institution and how to build up upon
existing candidates reference laboratories.
After deciding on the way forward based on the scenarios, need of changes in the laboratory
infrastructure to support the implementation of the choices made should be further
elaborated.

8.2

Further Development of Biological Methods and Indexes

The lack of national methods and indexes for biological parameters is one of the major
difficulties for Turkey to implement a WFD compliant monitoring programme. It is necessary
to develop specific researches and to ensure the development of such tools, as they will
provide ground for the routine activities. It’s also necessary to define the reference conditions
in Turkey and to develop the assessment system for Ecological Quality Ratio (EQR) in order
to define ecological status. Especially for biological monitoring, biologists should be recruited
and trained enough. It will be necessary to pay attention to select tools and methods that are
compatible with the one used in the intercalibration process done by Member States within
the Common Implementation Strategy that will not only guarantee comparison with other
countries but also can lead to easier development of the methods themselves. A close
cooperation with universities will be required while developing those methodologies.
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8.3

Define and Implement a Plan for Completing Missing Laboratorial Facilities

A specific study must be executed to analyse in details the necessary upgrades and related
investments in terms of laboratories’ capabilities. This should comprise the equipment, the
staff recruitment and necessary capacity building, the means for daily operations (sampling,
analysis, data management, administrative works)

8.4

Development of Quality Control (QC) and Quality Assurance (QA) Systems

The laboratories should prove that they are able to produce the proper data. First step of this
is that they should use validated methods. In their validation reports they must prove that
their results are true (close to the real value), accurate enough and their detection limits are
low enough. They can also show their competence by showing results of inter-laboratory
research. Internal and external audits are necessary to confirm the actual quality of the
laboratory.
An efficient way of showing the capabilities of laboratories is accreditation, where an
independent organisation checks the performance of the laboratory.
On this moment chemical laboratories in Turkey are accredited for general parameters,
nutrients and heavy metals. There is not yet sufficient experience in Turkey to analyse
priority substances and pesticides on sufficient low concentration level for the WFD and to
achieve accreditation for these substances is not yet possible. However it will be necessary
to develop the necessary accreditation procedures for those priority and dangerous
substances in the near future.
Once the biological sampling methods and indexes will have been defined, it will also be
necessary to develop such QA/QC tools for the biological quality elements.
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9. CAPACITY BUILDING
Capacity building has been an important aspect from the beginning of the project, as is
reflected in the project name: Capacity Building for Water Quality Monitoring. The steps to
prepare 6 river basin monitoring programmes, the guidelines and a National Monitoring
Implementation Plan have lead to this development of knowledge and skills. For this purpose
the six monitoring basin plans, the guidelines and the National Monitoring Implementation
Plan have been made by both civil servants of Turkey and experts from the Netherlands,
France, Spain and some other EU member states.
Not only knowledge about the WFD and the connected monitoring requirements has been
strengthened, but also general trainings were executed on biological, hydromorphological
and chemical monitoring in inland waters, coastal and transitional waters and field trainings
were executed on monitoring in inland, transitional and coastal waters for fish, macroinvertebrates, phytoplankton, angiosperms, macrophytes, hydromorphology and chemistry.
Workshops have been organised with the participation of all related institutions (central,
regional and provincial directorates of MoFWA, DSİ, MoEU, MoFAL) on the following
subjects:


Delineation of water bodies;



Identification of typologies;



Characterisation of water bodies and determination of pressures / impacts;



Risk Analysis;



Determination of monitoring points (surveillance, operational, protected areas and
reference);



Determination of Environmental Quality Standards (EQSs) for specific pollutants;



Biological indices, assessment of the monitoring results and calculation of Ecological
Quality Ratios (EQRs);



Determination of monitoring costs;



Preparation of Basin Monitoring Programs, Guidance Documents and National
Monitoring Implementation Plan.

Within the scope of the trainings, several general presentations were given to explain the
subjects in detail including the member state implementations. After trainings, 6 basin sub
groups implemented the subjects on their pilot basin.
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For field trainings two rivers (Kocasu and Kalburt creeks), one lake (Poyrazlar lake), one
transitional (Büyük Menderes) and one coastal water bodies (Büyük Menderes) have been
used as pilot water bodies. All biological quality elements sampled and analysed in these
pilot water bodies and EQRs of these water bodies calculated by using the monitoring
results.

Figure 9: Field and laboratory trainings from the Project

Although a good amount of capacity building has been achieved in the two and a half year
project, still additional training will be needed certainly in the 19 other river basins that have
to develop a monitoring programme.

9.1

Next Steps in Capacity building, at National Level and for the Other River
Basins

Considering all types of water bodies, from surface (interior, coastal and transitional) to
groundwater the skills and the knowledge required to meet WFD requirements are very high.
The training requirements are extensive and Turkey will need to pursue a comprehensive
effort for capacity building in several areas (theoretical and practical components) mainly
focused on biological monitoring and hydromorphological assessment. On the contrary, a
significant experience on river basin management, hydrologic and water chemistry
processes, experimental and statistical design and water quality and quantity monitoring
programme design is already available in Turkey.
Therefore, a comprehensive plan of education and training to develop the knowledge and
skills has to be developed. This has to be based on a detailed training need analysis.
The extent of those capacity building activities will strongly depend on the decision about the
organisational choices as regards, institutions and charge, laboratorial facilities and related
staff requirements. Nevertheless, the following general training programmes will be
necessary:
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Ecological water quality sampling methods, including strategies, methods and equipment,
data analysis, interpretation and integration of monitoring data at the river basin scale
considering the pressures and impacts;



Identification of biological indicators and indices, as well as intercalibration in biological
methods;



Quality control and quality assurance of data;



Advanced instrumental analysis regarding the analysis methods of priority and dangerous
substances, including spectroscopic and chromatographic methods;



Mathematical modelling linked to decision support systems.

In addition to those specific requirements, it will also be necessary to develop programmes
for ensuring dissemination of the twinning results to the other 19 basins of Turkey. The
guidance document and 6 basins monitoring programmes produced in the frame of the
project will form a good basis to spread the knowledge acquired on monitoring activities. In
future dissemination activities, it will be important to involve personnel from DSİ, DGWM and
pilot basins that have benefit from the capacity building in this twinning project.
It should also be noted that the sustainability of the knowledge should be ensured by way of
ad hoc workshops, working groups, training sessions and conducting new projects on more
specific subjects such as biological sampling and analysis methods, development of
biological metrics for Turkey.
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10. FINANCING AND COSTING
The cost of monitoring and data management should be seen in the perspective of the
actions that will be taken based on the outcome of the water bodies’ status assessment. The
program of measures are likely to cost many times more compared to monitoring and
assessment, therefore it is advisable to have sufficient funding for appropriate monitoring and
assessment. An intentional monitoring will also help in finding the optimal combination of
measures to improve the status of water bodies and may therefore be cost-effective. The
water quality monitoring can often not be assigned to a particular water services, and water
services can serve for more than one policy objectives, like for WFD, Bathing Directive etc.
As a result, the costs of monitoring cannot be assigned to water services as well.
It is important to decide about how to finance monitoring. The outcome of this choice may be
applicable both for the monitoring and assessment of the WFD and other Directives, such as
the Bathing Water Directive.
There are in general two ways of financing: (1) general budget and (2) cost recovery by
polluters/users.

10.1 General Budget
It can be argued that information of the state of the environment, in this case especially water
bodies, is a basic necessity. It can be seen as a public task to inform the general public
about the conditions of the water, good or bad. This would imply that monitoring and
assessment charges are paid from the general budget, or a general levy related to use of
water.
An advantage of this approach is that it can be implemented within the present legislation or
with only minor modifications. Furthermore, the administrative costs of this approach are
relatively small (compared to the program of measures).

10.2 Cost Recovery by Polluters or Users.
It would be in line with WFD principles to define water services that lead in the direction of full
cost recovery. This approach is based on the principles of the polluter pays and the
beneficiary pays. This would mean that in the future at least part of the costs of water
management including the costs of water quality monitoring will be covered by polluters or
users in the river basin districts.
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The WFD (Art 9) asks Member States to denominate water services and to organise


water pricing policies that provide adequate incentives for efficient use of water
resources, and



an adequate contribution of different water users, disaggregated into at least industry,
households and agriculture, to the recovery of costs of water services.

The WFD does not explicitly mention whether or not cost recovery relates to water quality
monitoring. However, water quality monitoring can be addressed as a component of water
services, although it cannot be linked to one particular water service. A general levy on water
services can be seen as ‘cost recovery’ including the costs of water monitoring.

10.3 Costs of Compliance for the WFD in Turkey
The costs of compliance for the Water Framework Directive (WFD) cover all the costs that
are necessary to implement and execute WFD. The costs of compliance cannot be attributed
to a particular measure, water service, or a particular objective of the WFD.
The costs of compliances include, for instance;


Preparation of tools for policy makers (writing guidelines)



Monitoring water quality



Preparation for the programmes of measures



Preparation of river basin management plans



Reporting to the EU



Implementation and inspection



Legislation

The list shows that the cost of compliance is defined in a much broader sense than the costs
of WFD monitoring . Although monitoring is a crucial element of WFD, the monitoring
activities are only a small part of the activities to comply with WFD. Many of the components
are related to other activities within the implementation of WFD rather than to monitoring
activities. Also, in the other components of the costs of compliance, there are several
elements that relate to monitoring, such as preparation of policy documents, legislation,
implementation and inspection. However, these components also serve to other activities
within WFD such as the programme of measures, which is likely to require many more
efforts. For the implementation of WFD, it is required to estimate not only the costs for the
implementation of monitoring requirements, but also the several other components of cost of
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compliance. Therefore, the emphasis in the project has been on the costs of monitoring and
not on the broader concept of the costs of compliance.
For estimating the costs of monitoring, two approaches can be followed. First, a top-down
approach can be used, where the total costs of monitoring (or information management) is
broken down into different monitoring systems for a particular policy objective.
The second approach is the bottom-up approach, in which the costs are estimated at a lower
aggregation level and summed up to a total cost.
The top-down approach is only valid if there is information on the total costs of monitoring
and all the relevant parameters of WFD are already monitored. For Turkey, not all
parameters of WFD are being monitored. Therefore, the top-down approach is difficult to
apply.
The monitoring costs of WFD can be subdivided into five categories:


General management for monitoring: the scheduling of the monitoring, the collection of
the monitoring data, reporting



Sampling



Transportation costs (from the sites to laboratories outside the river basin)



Analyses



Database management

The main focus of the bottom-up approach in the project has been on sampling costs and the
cost of analysis.
Thanks to the activities of the twinning project, for 6 river basins in Turkey, the necessary
information on monitoring points, type of monitoring, type of parameters, and frequency is
available. In addition, the unit costs for sampling, transportation and analysis were collected
from DSİ, MoFWA and other laboratories. The unit costs are:


The unit costs of sampling, including staff, equipment, transportation to the sites and
consumables. The unit costs for biological parameters do not include sampling costs,
because it is included in the costs of analyses;



The unit costs for transportation are the cost by car (or van) for the transportation of
samples from the central points in the river basin to laboratories outside the region. The
costs of transportation are based on distances between a central point and a laboratory,
and include costs for staff, vehicles and fuel. It is assumed that one transport is
necessary for 10 samples.

64



The unit costs for analysis are based on costs for the analyses of parameters or
parameter groups. It includes qualified staff, equipment, and consumables, based on
distances between sites and laboratories and parameter analyses. The unit costs include
the costs for required staff and equipment for the units of sampling, transportation and
analysis.

Based on the unit costs approach, the total costs for water monitoring in compliance with
WFD can be estimated. This estimate is an upper limit of the costs of monitoring, because
there might be opportunities for cost-savings when the monitoring plan is implemented.
Furthermore, water quality status of water bodies is supposed to improve over the years
which will imply a decrease of monitoring activities (especially for the operational monitoring).
The estimate of costs of monitoring depends on a number of factors, such as:


Category of the water body (river, lake, transitional or coastal water body);



Type of monitoring required (reference, surveillance or operational monitoring) based on
risk assessment;



Frequency of monitoring within a period of 6 years;



Type and number of parameters



Unit costs for sampling, transportation and analysis.

Table 5 presents the costs of monitoring in the 6 river basins to comply with WFD in the first
6-year period. For example, in Sakarya basin, the costs of water quality monitoring in
compliance with the WFD is more than 26 million TL for the first six years (i.e. 4.3million TL
per year).

10.4 Scaling-Up for the Entire Country
For the other 19 river basins, the water bodies were delineated by a national project but there
is no available information on monitoring points. Therefore, the unit costs approach cannot
be used for a cost estimate for the whole of Turkey. Therefore, an extrapolation of the total
costs estimate for the six river basins is used to estimate the costs of monitoring for the entire
Turkey.
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Table 5: Costs of monitoring in the 6 pilot river basins

Sampling

Transportation

Analysis

Total

1,000 TL

1,000 TL

1,000 TL

1,000 TL

2,373

2,023

10,895

15,291

990

404

10,267

11,660

Sakarya

3,215

1,347

18,318

22,879

Meriç Ergene

2,679

1,498

11,824

16,002

Akarçay

2,689

981

7,233

10,903

Susurluk

3,117

1,072

15,841

20,029

River basin
Büyük Menderes
Konya

The extrapolation is based on the surface area of the 6 pilot river basins in Turkey.
Alternative indicators like the number of basins, the area of lakes and length of coasts are
available. Using the number of river basins and total lake area produces similar results,
which leads to higher up-scaling factors. The coastal length is not feasible, because three
river basins do not have coastal areas. Other potential indicators such as length of rivers,
and inhabitants were not usable, because data was lacking at the time of this assessment
was performed. However, in the near future it could be interesting to use those factors in
order to assess the order of magnitude of changes resulting from the use of those different
up-scaling factors. The land area is 188,497 km2 for the six river basins and 783,187 km2 for
Turkey, so that up-scaling factor is 4.15.
Table 6 presents the estimate of the annual costs for monitoring in Turkey. The annual costs
of water quality monitoring are approximately 67 million TL (i.e. € 24 million). It should be
reminded that those estimates are to be considered as an upper limit. About 80% of the
costs are related to the analysis of the different kinds of water quality parameters.
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Table 6: Annual costs of monitoring in the Turkey

Scale
6 river basins
Turkey

Sampling

Transportation

Analysis

Total

1,000 TL

1,000 TL

1,000 TL

1,000 TL

2,510

1,221

12,396

16,127

10,431

5,072

51,505

67,008

Cost in MTL based on extrapolation of the six pilot river basins:
Total costs: 67 MTL

The estimate for the cost of monitoring presented above is unrelated to the questions which
organisation is responsible for the sampling and analyses or how the monitoring costs are
funded.
However, depending on the scenario selected, the monitoring costs of MoFWA and DSİ will
vary significantly. This assessment was performed thanks to raw estimates corresponding to
each scenario. The full details of the cost estimation could be found in the Annex IV,
describing the various scenarios more in details.
In order to assess the influence of the scenarios on the costs, a estimation has been made
using the assumptions for the number of needed staff, the investments and yearly costs of
buildings and equipment and of consumables.
The costs of the coordinating and data-warehouse function at central level are not calculated.
Especially scenario 3 needs intensive coordination at central level.
As mentioned in the introduction, the detailing of tasks and costs has not separately be done
for scenario 2, because this scenario largely overlaps with the scenarios 1A and 1B with only
a different location for a national reference laboratory. In the cost overview the scenarios 2
have the same costs as 1A and 1B except the cost of the reference laboratory. This is shown
in the Table 7 summarising the costs results of the various scenarios.
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Scenario

Number of staff

Yearly cost of
staff in MTL

Investment cost
MTL

Yearly cost
consumables in
MTL

Total yearly costs
in MTL

Table 7: Costs for MoFWA / DSI in MTL based on an estimation of different cost-items

1A

549

40

28

6

48

1B

549

40

28

6

48

2

510

37

26

5.5

45

3

450

32

26

5

40*

* It is necessary to add to those costs, the remaining costs that have to be covered by the other
institutions.

The costs presented here above are only the ones that will be covered by MoFWA and DSI.
It is also important when evaluating the options to consider costs covered by other
institutions. This is especially true for scenario 3 because, unlike scenarios 1 and 2, many
water related monitoring costs will remain to be covered by other institutions.
Thanks to a specific assessment based on the present situation of monitoring in Turkey
performed by the various institutions estimates were given that amount to 38.5 MTL per year
(GTHB; 7.8 MTL; ÇŞB: 6.5 MTL; Sağlık Bakanlığı; 0.5 MTL; ASKI: 2 MTL; ISKI: 1.5MTL;
Other municipalities: 20 MTL)
Table 8: Estimated total yearly costs including other institutions

Scenario

Total yearly costs
for MoFWA in
MTL

Existing costs
for other
institutions

Total yearly costs in
MTL

3

40

38.5

78.5
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11. REPORTING AND ACCESS TO DATA
11.1 WFD Reporting Obligations
The WFD demands reporting every six years through the Water Information System for
Europe (WISE). It is assumed here that Turkey will benefit from this approach, but there will
actually be no obligation to report to the WISE system.
Member states are required to submit summary reports of the monitoring programmes
developed in accordance with Annex V of WFD. The summary reports should provide the
following information at a River Basin Management Plan level:


Purpose of the monitoring programme (surveillance, operational);



Surface water categories to which the programme applies (rivers, lakes, transitional or
coastal waters);



Monitoring sites in relation to number of water bodies or groups of water bodies for each
water body type in each River Basin Management Plan;



Type and number of protected areas for each monitoring programme;



Quality Elements (QEs) to be monitored (including priority substances and other
substances discharged in significant quantities)

Furthermore, member states are required to report the status of the quality elements for all
water bodies in accordance with Annex V. More detailed information on the determination
and reporting of the assessment results can be found in EU Guidance document nr 13,
Overall Approach to the Classification of Ecological Status and Ecological Potentials
(http://ec.europa.eu/environment/water/water-framework/facts_figures/guidance_docs_en.htm).
If the methodology of the WFD will be adopted, it is advised to include the latest
developments (see following textbox)
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WFD Indicators and Communication:
According to the EU Guidance both the chemical status and the ecological status should be
represented by the worst score of the individual substances and biological quality elements:
one-out-all-out. This method may be valuable to illustrate that there is still a pressure in a
water body, but it has several drawbacks:


It gives no representative picture of the present status, as it is much more negative than
the general opinion of public and stakeholders;



It is sensitive for the monitoring effort: the more one monitors and assesses, the worse
the status will be. Therefore member states / river basins cannot be compared;



It is insensitive for progress. Only if all parameters are ‘good’ the water body will be
‘good’, even if 99% of the parameters have been improved.

The Netherlands have started a discussion on additional indicators to represent the
(progress in the) status in the Strategic Coordination Group. The Netherlands received
support from all member states and the European Commission.
The Water-directors and de EC agreed on 4-5 December 2013 (Vilnius, Lithuania) upon
additional indicators. These indicators will be elaborated in January 2014 and approved in
June 2014.
In the preparatory discussions at EU level the figure below was used as a possible indicator.
The y-axis is the total number of water bodies (%). The right bar present the overall
ecological status based on one-out-all-out for 2009 and 2015 (data from the Netherlands,
data 2015 indicative).
In addition to the current EU approach, the other bars present the individual biological quality
elements, including missing data. Results show more positive outcomes and give a better
picture of the progress. For physico-chemistry and chemicals, similar additional indicators
have been proposed.
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In addition to WFD reporting requirements, there are two other types of reporting relevant for
Turkey: reporting to the general public and reporting to the political level for accountability
and approval.
As a general recommendation, the access to the monitoring results must be easier, larger
and more understandable for the targeted audiences. The efforts undertaken in Turkey for
WFD implementation are mostly targeting to comply with WFD obligations but in the near
future more emphasis has also to be put on the use of the data produced and their
dissemination.
First of all, the collected information from monitoring could serve as an important ground for
building up some communication tools with the public, by means of Country Environmental
Reports, public meetings, questionnaires, leaflets and dedicated websites where all
information on quality of waters and related ecosystems could be gathered and presented.
It is also important to develop interpretive tools to better communicate with policy makers and
the general public on the basis of these data. These elements are fundamental to involve the
public and to build understanding of the challenges ahead for water resources. The
monitoring programme may be a communication tool if based on standardised method
allowing for more comprehension.
It is of great importance to give free access to all the data, which makes it necessary to
define different levels of access for different users, for example:


Owner/administrator: full access and right to upload and validate



Expert: full access to validated data



General public: access to non-confidential data

Also the question will have to be answered how costs of access to the data should be dealt
with. Are all deliveries of data free of charge? A possible approach to use could be:


All partners in the network have access to the data free of charge



For external parties the principal is ‘free of charge’



Eventual marginal handling costs can be charged for exceptional service (printing,
sending, preparation time, etc.)
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12. IMPLEMENTATION SCHEDULE

This chapter is presenting a list of necessary actions that have to be undertaken and
implemented in order to fulfil the WFD monitoring requirements. The following actions have
been identified, together with their related deadlines for fulfilment.

12.1 Organisation of Monitoring and Assessment


Process of coordination and cooperation with other Ministries; May 2014



Finalization of National Implementation Plan in March 2014



Agreement with other public parties, June 2014



Data management system, TUNWIS; End 2015



Elaboration of funding options, December 2015



Follow up steps in line with chosen scenario (organisational structure, financing); End of
2015

12.2 Scaling up to all River Basins


Applying typology and delineation method for water bodies of the entire country; End
2013



Applying pressure assessment for water bodies of the entire country; Beginning 2015



Optimization of reference conditions description ; End 2016



Further development of indexes and biological methods; End 2016



Definition of tools and methods for overall assessment of status, Mid 2017,



Initiation of CIS intercalibration-like activity with other states with similar water types;
From the beginning of 2017



Start the redefinition of monitoring programmes; 2017

12.3 Laboratory Facilities


Decision on National Reference Laboratory; June 2014



Defining and implementing a plan to complete missing laboratorial facilities; July 2015
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Accreditation procedures implemented; Beginning 2015



Implementation QA/QC Commission Directive ; December 2015



Update of the monitoring system to sample and analyse all relevant chemical WFD
parameters, December 2015



Capacity building activities for chemistry assessment and biological quality elements;
Beginning of 2016

12.4 Legislation


Finalizing By-Law on monitoring; June 2014 (Published in February, 2014)



Harmonization of Environmental Quality Standards Directive; December 2015



Finalizing Communique on Biological standards and indexes; December 2015

12.5 Ongoing Activities


Participation in CIS meetings (priority in 2014 and 2015)



Yearly monitoring program



Yearly report to political level



Yearly report to the public and other stakeholders (State of Waters Report)
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Table 9: Roadmap of necessary actions
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13. ANNEXES
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Annex I: Table of Content / Template of River Basin Monitoring Programmes

1.

INTRODUCTION

1.1

Summary of Article 8 and Annex 5

1.2

Current Monitoring Structure of Basin

1.3

Water Bodies

1.4

Typology

4.2

Establishing Operational Monitoring
Network

4.3

Maps

4.4

Parameters to be monitored and the
Frequency of Monitoring

5.
2.

REFERENCE MONITORING NETWORK

2.1

Definition

2.2

Establishing a Reference Monitoring

NETWORK

Network
2.3

Maps

2.4

Parameters to be monitored and the

INVESTIGATIVE MONITORING

5.1

Definition

6.

PROTECTED AREA MONITORING
NETWORK

Frequency of Monitoring

6.1

Definition

6.2

Establishing Protected Area Monitoring
Network

3.

SURVEILLANCE MONITORING
NETWORK

3.1

Definition

3.2

Establishing Surveillance Monitoring

Maps

3.4

Parameters to be monitored and the

Maps

6.4

Parameters to be monitored and the
Frequency of Monitoring

Network
3.3

6.3

7.

IMPLEMENTATION PRINCIPLES /
METHODS

Frequency of Monitoring

4.

OPERATIONAL MONITORING NETWORK

4.1

Definition
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8.

COSTS OF MONITORING

9.

REFERENCES AND DOCUMENTATION

10.

ANNEXES

Annex II: Decrees Describing Organisation and Duties of Ministries

DECREE LAW CONCERNING THE ORGANISATION AND DUTIES OF THE MINISTRY OF
FORESTRY AND WATER AFFAIRS - Decree Law No: 645
ARTICLE 9 – (1) The duties of the DG for Water Management are as follows:
d) To identify the objectives, principles, and the standards for the receiving environment so
as to protect the quality and the quantity of the surface and groundwaters together with the
relevant institutions and organisations; to monitor the water quality or to have it monitored

DECREE LAW CONCERNING THE ORGANISATION AND DUTIES OF THE MINISTRY OF
ENVIRONMENT AND THE URBANISATION - Decree Law No: 644 (which is amended
with the Decree Law No: 648)
ARTICLE 9 – (1) ı) To monitor the receiving environment; to establish the relevant
infrastructure; to implement the measurement, identification and quality criteria with regards
to the environmental pollution and to ensure the implementation of these; to establish
laboratories which will execute measurements, monitoring, analyses and the controls
relevant to the environment; to have these laboratories established; to do the accreditation
activities for them or to have them done; to identify the institutions which will carry out
measurements for the receiving environments.

Decree Law no: 662 - DSİ (State Hydraulic Works)
ARTICLE 50-u) to monitor the quality of the surface and ground waters; to notify the Ministry
of Forestry and Water Affairs in case it is identified that the surface and ground waters are
polluted because of the waste waters.

BY-LAW ON THE BATHING WATER QUALITY
Article 8- d) The activities with regards to the analysis of the rivers, lakes and bathing waters
on a regular basis shall be executed within the framework of the legislation of the relevant
institutions in a way that they also cover the geographic and topographic data so as to
identify the amount and the content of the potential pollution sources, which might affect the
bathing and recreation areas in a negative way; and to stop the pollution at its source.
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Article 9 – a) As a result of the analyses, inspections and the sampling activates carried out
by the provincial administrations of the Ministry of Environment and the Forestry and/or
Ministry of Health, additional samples shall be taken if it is known that the substances, which
might affect the quality of the bathing waters negatively, are discharged or are likely to be
discharged, or if it is suspected to have a decrease in the water quality.
Monitoring. Article 14 — The monitoring activities in the bathing waters and waters that are
intended to be used for the recreational purposes shall be carried out by the Ministry of
Health within the scope of the Public Health Law dated 24/4/2930 and numbered 1593.
However, the Ministry of Environment and the Forestry shall keep the authority of monitoring
in the relevant waters reserved in case it is deemed necessary.
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Annex III: Monitoring as Described in the Draft Water Law

Monitoring, inspection, information and notification liability
ARTICLE 10- (1) Monitoring and inspection activities in the discharges and in the receiving
environment shall be done by the ministry in terms of the management of water resources
and natural mineral waters in compliance with the purpose of use, the environmental and
human health or the ministry shall have these works done.
(2) The necessary inspections required for the use of water resources and natural mineral
waters according to the purposes of allocation and conditions shall be done by DSİ or DSİ
shall have these done; the necessary sanctions shall be imposed by DSİ.
(3) Inspections to protect water resources and natural mineral waters in terms of quality and
quantity shall be done by the Ministry, and inspections to protect geothermal waters shall
done by relevant authorities and necessary sanctions shall be imposed.
(4) Relevant authorities shall inspect whether or not the waters for human consumption are
suitable for human health within the scope of the criteria determined by the competent
authorities and necessary sanctions shall be imposed.
(5) The procedures and the principles concerning the inspections that will be executed by the
Ministry shall be set out in the By-laws. If needed, the inspection powers can be delegated to
DSİ, special provincial administrations, and the metropolitan municipalities.
(6) The relevant persons have to provide the information and the documents that are
requested by the Ministry or the other authorities related to the given inspection; they have to
meet the expenses of the analyses and the measurements that are requested by the relevant
authorities; and they have to do their utmost for a smooth inspection.
(7) Relevant authorities have to deliver information and documents regarding the activities
which might cause pollution of water resources to the Ministry or to the Competent Inspection
Authority.
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Annex IV: Scenarios

WFD Monitoring in Turkey
Scenarios

10 January 2014
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Introduction
In the National Monitoring Implementation Plan a number of scenarios are sketched to deal
with the requirements set by the EU Water Framework Directive. To contribute to a wellfounded decision making and implementation process in this document some detailing is
given on the scenarios mentioned in the National Monitoring Implementation Plan. The
detailing will not separately be done for scenario 2 because of the fact that scenario 2 largely
overlaps with the scenarios 1A and 1B with only a different location for a national reference
laboratory.

Scenario 1
Onemonitoring

Scenario 2
Intermonitoring

Scenario 3
Multimonitoring

• 1A:
1A MoFWA provides vertical coordination and
operation: DGWM responsible for coordination and field
operation, including data sampling, processing, analysis
and interpretation, transfer to TUNWIS and reporting to
WISE.

• 1B:
1B

• River Basin
Administrations will
be required

MoFWA provides vertical coordination and
horizontal deconcentration: DGWM responsible for
coordination and DSI for field operation, including sampling,
processing, analysis and transfer to NWIS, DGWM manages
TUNWIS and reports to WISE

• DSI current skills
and infrastructures
would be optimized
and further upgraded

• in both scenarios the dangerous substances reference lab is
within MoFWA (DSI)

• DSI re-equipment
will be required

• one-MoFWA monitoring system (1A or 1B) but the W FD

• The “natural”
candidate is the Lab
from the Ministry of
Environment and
Urbanization

dangerous subst ances re ference lab is out of MoFW A BUT
comply with WFD/MoFWA coordination

• Cluster deconcentration - each Minister does the
analysis he has willingness and capacity to do BUT comply
with WFD/MoFWA coordination - standards and norms and do report to the TUNWIS

• Leadership and very
strong inter-ministerial
coordination required

Figure 10: Scenarios to deal with the requirements set by the EU Water Framework Directive.
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Scenario 1A
According to this scenario, MoFWA is the Turkish water knowledge and communication
centre and DGWM is the main source and provider of metadata information.

Main Characteristics


Centralised activities done by MoFWA (coordination; central data management)



New river basin monitoring administrations execute WFD compliant monitoring in the
river basins



Activities of other Ministries are handed over to the new river basin administrations



There is a guarantee for the free use of all data gathered in the data warehouse

General Remark:
The tasks of the newly formed river basin administrations are concentrated on monitoring. It
can be discussed that other tasks will be added. This however will have consequences for
existing organisations that are now perform these tasks.

Schematically Shown:

Figure 11: Current situation of monitoring and future situation according to Scenario 1A
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Table 10: Consequences for the tasks of the relevant organisations

MORE TASKS

LESS TASKS

COMMENT

Coordination (planning)
MoFWA - DGWM

and warehouse function

central level

(storage and central data
management)
It may be more efficient to

MoFWA - DGWM
decentral level

The 25 (or less)

merge the monitoring

river basin

activities for some river

administrations will do all

basins, which means that

the necessary monitoring

not 25 but less new regional

in the river basins

river basin administrations
have to be installed
The monitoring activities
done by the DSİ Regional

DSİ

Directorates are handed
over to the river basin

Hydrological monitoring
might better stay at DSİ

administrations

Ministry of
Health

Monitoring bathing water
will be done by new river
basin administrations

Reacting on and reporting
about the bathing water
quality remains the task of
the MoH.
Reference laboratory might

Ministry of

be part of the Ministry of

Environment

Environment and

and

Urbanisation

Urbanisation

(scenario 2)

Present monitoring of
Ministry of

WFD parameters will be

Food, and

done by river basin

Livestock

administrations

Metropolitan
Municipalities

Monitoring of the water

Responsibility for the

quality of the source

monitoring of the drinking

(surface and ground

water produced does not

water) is done by river

change and stays with the

basin administrations

municipal water companies
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Table 11: Pros / Cons regarding Scenario 1A

PROS

CONS

A clear water monitoring strategy is in place
having the right vision and a well-defined
mission
A river basin administration focused on
regional/local monitoring is established,
creating options for future integrated water
management (river basin administration)
DSİ may transfer facilities and resources to
river basin administrations at regional level

DSİ will need to maintain competences on monitoring
for their own purposes so any transfer may be
unlikely to occur
The analyses of priority substances are highly

The capability for priority substances remains
in-house of MoFWA (at DSİ).

demanding in equipment, technical skills and
experience. The equipment acquisition is the easiest
step and an intense training program will be
necessary at DSİ

Internal coherence and data quality control –
“one organisation fits all”
Data transfer to TUNWIS and reporting to
WISE is facilitated since the monitoring is
executed by one institution
Since the monitoring budget is allocated to
only one institution, the future management
of the budget will be easier
EU funds could serve as an opportunity for
monitoring budget

This scenario requires the highest cost for the
Ministry and initiatives should be taken to find
necessary funds

Staff
Educated and skilled staff at regional level is necessary for:


Planning



Sampling and transport



Analysing



Reporting
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Cost Estimate
The cost estimate is made for the 11 regional laboratories and 12 central regional
laboratories based on the existing regional DSİ laboratories for 25 basins. An average of 10
persons per regional laboratories and 30 person per central regional laboratories are
necessary. The personnel, laboratories and equipments of DSİ laboratories and the
laboratories, mobile laboratories and equipments of the MoFAL and MoEU laboratories are
considered to be transferred to the new river basin administrations. In this scenario no other
tasks than monitoring are envisaged in these river basin administrations.
Main expenditures:


120 (10 person x 12 region) persons are needed for regional laboratories
(77 of them exist and 43 of them are additional)
330 (30 person x 11 central region) persons are needed for central regional laboratories
(91 of them exist and 239 of them are additional)
Total personnel number is 450
Total yearly cost of these personnel is 450 x 6.000 x 12 = 32.400.000 TL



Central regional laboratories will be supplemented in terms of laboratory equipments (1
set of GCMSMS, LCMSMS, ICPMSMS, ICPMS, TOC Analyser and Ion Chromatography,
2 zodiac boat for each central regional laboratory and 3 big boat for coastal monitoring)
Total equipment cost is 25.987.875 TL



20 mobile laboratories of MoFAL is considered to be transferred to new river basin
administrations and 3 personnel is needed per mobile laboratory.
Total yearly cost of 60 (20 x3) personnel is 60 x 6.000 x12 = 4.320.000 TL



Environmental Reference laboratory and 3 mobile laboratories of the MoEU are
considered to be transferred to new river basin administrations and MoFWA. 30
personnel for the laboratory and 3 person for each mobile laboratory are required to be
recruited and 1 set of GCMSMS, LCMSMS, ICPMSMS are needed.
Total cost of the equipment is 1.559.400 TL
Total yearly cost of the personnel is 39 (30+3x3) x 6.000 x 12= 2.808.000 TL



The yearly cost of consumables is estimated to be 6.000.000 TL



Total yearly cost of personnel and consumables is 45.528.000 TL
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Total equipment need is 27.547.275 TL

Legal Aspects
The duties described in the Decree Laws [nr 645 (DGWM), 644 (DGEnv.), 639 (MoFAL)
662(DSİ)] will have to be adjusted and extended.

Implementation
Scenario 1A brings with it the largest change in organisation, introducing new (regional) river
basin administrations. Scenario 1B can be built more on the present knowledge and skills of
the DSİ Regional Directorates, but also includes the setting up of new tasks. Scenario 1A will
therefore take 2-4 years to install and start up.

Scenario 1B
According to this scenario, MoFWA is the Turkish water knowledge and communication
center and DGWM/DSİ are the main providers of information.

Main Characteristics


Centralized activities done by MoFWA (coordination; central data management) in close
cooperation with and supported by DSİ



DSİ Regional Directorates execute the WFD compliant monitoring in the river basins.
This means that they enlarge their present activities so that the total programmes cover
the requirements of the WFD



Monitoring activities of other Ministries are handed over to the DSİ Regional Directorates



There is a guarantee for the free use of all data gathered in the data warehouse.

General Remark:
It should be noted that boundaries of the 25 river basins do not match with the administrative
boundaries of the 25 Regional Directorates of DSİ.
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Schematically Shown:

Figure 10: Current situation of monitoring and future situation according to Sc1B
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Table 12: Consequences for the tasks of the relevant organisations
MORE TASKS

MoFWA - DGWM
central level
in cooperation
with DSİ central

LESS TASKS

COMMENT

Coordination (planning)
and warehouse
function (storage and
central data
management)
Because of the involvement of

MoFWA - DGWM

regional DSİ Directorates, no

regional level

regional activities of DGWM
are necessary

DSİ

The DSİ extends its

The not coinciding boundaries

monitoring activities to

of the DSİ Regional

meet the requirements

Directorates and the river

of the WFD

basin districts should be
reviewed
Monitoring bathing

Ministry of Health

water will be done by
the DSİ Regional
Directorates

Ministry of
Environment and
Urbanisation

Ministry of Food,
Agriculture and
Livestock

Reacting on and reporting
about the bathing water quality
remains the task of the MoH.

Water quality

Reference laboratory might be

monitoring done by

part of the Ministry of

MoEU is taken over by

Environment and Urbanisation

DSİ

(scenario 2)

Present monitoring of
WFD parameters will
be done by DSİ
Regional Directorates

Metropolitan

Monitoring of the water

Responsibility for the

Municipalities

quality of the source

monitoring of the drinking

(surface and ground

water produced does not

water) is done by DSİ

change and stays with the

Regional Directorates

municipal water companies
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Table 13: Pros / Cons regarding Scenario 1B
PROS
A clear water monitoring strategy is in place

If the responsible institution for the biological
monitoring is DSİ, the regional / local
organisation of DSİ can easily adapt itself to the
new tasks.

CONS
The different DG (DGWM and DSİ) should work
closely to fulfill the mission
The DSİ vision on water quantity and quality
monitoring should be broadened according to the
requirements of integrated water management
concept . An intensive training programme on
biological monitoring is required for DSİ staff

Data transfer to TUNWIS and reporting to WISE
is facilitated since the monitoring is executed by
one institution
The analyses of priority substances are highly
The capability for priority substances remains inhouse of MoFWA (at DSİ).

demanding in equipment, technical skills and
experience. The equipment acquisition is the
easiest step and an intense training program will
be necessary at DSİ

Internal coherence and quality control – one
organisation including two General Directorate
fulflls all the tasks

Quality control of monitoring data should be
provided by DGWM that does not have regional
directorates and therefore not involved in the
actual execution of monitoring.

This scenario is the one that requires less
funding for MoFWA when compared to Scenario
1A.

Staff
Personnel at regional level is necessary for:


Planning



Sampling



Analysing



Reporting
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Cost Estimate
According to this scenario, DSİ is considered to execute monitoring activities for WFD. The
cost estimate is made for the 11 regional laboratories and 12 central regional laboratories
based on the existing regional DSİ laboratories for 25 basins. The laboratories, mobile
laboratories and equipments of the MoFAL and MoEU laboratories are considered to be
transferred to the DSİ laboratories.
The cost of this scenario will be the same as Scenario 1A, because the only difference
between these scenarios in terms of costs is the institution responsible for monitoring.

Legal Aspects
The duties described in the Decree Laws [nr 645 (DGWM), 644 (DGEnv.), 639 (MoFAL)
662(DSİ)] will have to be adjusted and extended.

Implementation
For scenario 1B the necessary time before being fully operational depends on the decision to
work with the existing directorates including the present administrative boundaries or with
directorates for which the boundaries will be adjusted to the watershed boundaries of the 25
river basins for which the river basin management plans will be made. When the present
boundaries do not change a 2 year period may be enough to set the necessary steps to start
the full monitoring programme in 2016. With adapting the boundaries it may be expected to
take at least two years more.

Scenario 2
According to this scenario, MoFWA is the Turkish water knowledge and communication
center, DGWM/DSİ are the main providers of information and DGWM obtain the data on
dangerous substances from an external entity.
As mentioned in the introduction the detailing was not separately be done for scenario 2
because of the fact that scenario 2 largely overlaps with the scenarios 1A and 1B with only a
different location for a national reference laboratory.

Cost Estimate
According to this scenario, DSİ is considered to execute WFD monitoring activities. The cost
estimate is made for the 11 regional laboratories and 12 central regional laboratories based
on the existing regional DSİ laboratories for 25 basins. The Environmental Reference
Laboratory of MoEU is considered to be used for the analysis of dangerous substances.
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Assuming that the monitoring activities of MoFAL and MoEU will continue monitoring for their
own purposes, the monitoring costs of these institutions is not considered to be part of the
WFD monitoring cost.
Main expenditures:


Total yearly cost of regional and central regional laboratory personnel is the same as
scenario 1A and 1B (32.400.000 TL)



Total equipment cost of the central regional laboratories is the same as Scenario 1A and
1B (25.987.875 TL)



Environmental Reference laboratory still need to be supported by 1 set of GCMSMS,
LCMSMS, ICPMSMS.
Total cost of the equipment is 1.559.400 TL. However those costs are not to be covered
by MoFWA/SYGM or DSİ, thus not included in the total costs hereafter.



20 mobile laboratories of MoFAL is considered to be transferred to new river basin
administrations and 3 personnel is needed per mobile laboratory.
Total yearly cost of 60 (20 x3) personnel is 60 x 6.000 x12 = 4.320.000 TL



The yearly cost of consumables is estimated to be 5.500.000 TL



Total yearly cost of personnel and consumables is 42.220.000 TL



Total equipment need is 25.987.875 TL
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Table 14: Pros / Cons regarding Scenario 2
PROS

The current experience of the Ministry of
Environment and Urbanisation (MoEU) on the
chemical analysis of dangerous substances is
utilized in this scenario.

CONS

A tight control and assessment regarding WFD
goals should be provided by MoFWA/DGWM but
the infrastructure on the analysis of dangerous
substances is currently not in place at DGWM
(and DSİ)

A coordination is to be undertaken by MoFWA but
MoFWA has no legal competence over the works
carried out by MoEU, therefore, formal and
detailed agreements should be done between the
two institutions.

Data on dangerous substances should be
provided in an appropriate format to TUNWIS but
it will require an intermediate control step at
DGWM

Scenario 3
Present monitoring activities of the different Ministries in the river basin form the basis for the
WFD monitoring programme in this scenario. MoFWA is the Turkish water knowledge and
communication center and DGWM is the responsible for gathering all required metadata
information, including control and data quality (inspection/auditing).

Main Characteristics


Centralized activities done by MoFWA (coordination; central data management)



Present monitoring of the different Ministries in the river basin is used as the starting
point for the WFD monitoring programme. Data are transferred to the National Water
Information System.



Bridging data gaps to complete the WFD required programme is done by the MoFWA
and DSİ.



There is a guarantee for the free use of all data gathered in the data warehouse.
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General Remark:
Despite the fact that monitoring data produced by other institutions is used for the WFD as
much as possible, in this scenario additional monitoring is still needed to meet the WFD
requirements on monitoring, in order to cover the gaps.

Schematically Shown:

Figure 11: Current situation of monitoring and future situation according to Scenario 3
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Table 15: Consequences for the tasks of the relevant organisations
MORE TASKS

LESS TASKS

COMMENT

Intensified coordination
MoFWA - DGWM

(planning) and warehouse

central level

function (storage and
central data management)
Decentral activities of

Because of the fact that

MoFWA and/or DSİ is
MoFWA - DGWM

necessary to bridge the

decentral level

gap between the activity of

MoFWA has no regional
offices it seems logical that
DSİ Directorates will be

the different Ministries and

involved.

the WFD requirements.
Additional monitoring
DSİ

activities will be done by
the DSİ Regional
Directorates
No change in monitoring.

Ministry of Health

.

The sharing of data is
necessary.

Ministry of

No change in monitoring.

Environment and

The sharing of data is

Urbanisation

necessary.

Ministry of Food,

No change in monitoring.

Agriculture and

The sharing of data is

Livestock

necessary.

No change in monitoring.
Metropolitan

The sharing of data is

Municipalities

necessary.
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Table 16: Pros / Cons regarding Scenario 3

PROS

CONS
Since the task of monitoring is split into many
institutions and they do not execute WFD
compliant monitoring, training on WFD will be
required for all the institutions involved in
monitoring.

This scenario optimizes the current
experience, skills and facilities that are
already present in other Ministries regarding
water monitoring. Each institution should
upgrade the current infrastructure in order
to carry out the assigned tasks.

A coordination is to be undertaken by MoFWA
but MoFWA has no legal competence over the
works carried out by other institutions, therefore,
formal and detailed agreements should be done
among all the institutions .
A tight control and assessment should be done
by MoFWA to reach the WFD goals but more
capacity building is required for DGWM and
DSİ.
Monitoring data should be provided in an
appropriate format to TUNWIS but it will require
an intermediate control step at DGWM
The other institutions will have to adapt their
monitoring activities towards WFD
requirements.

It is the scenario that requires less

The monitoring budget is assigned to several

investment costs in human resources and

institutions. Overall cost for Turkey is higher for

facilities at MoFWA in order to perform

this scenario when taking into account all

WFD requirements.

theinstitutions.
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Staff
Educated and skilled staff at regional level is necessary for:


Planning



Sampling and transport



Analysing



Reporting

Cost Estimate
According to this scenario, all the institutions will continue monitoring for their own purposes.
The WFD parameters or stations that are not monitored in Turkey at present will be either
monitored by DSİ or MoFWA.. If DSİ will implement the remaining monitoring efforts, the cost
estimate can be made for the 11 regional laboratories and 12 central regional laboratories
based on the existing regional DSİ laboratories for 25 basins.
Main expenditures:


Total additional equipment costs (Laboratories equipment + boats) are the same as per
Scenario 2 (25.987.875 TL TL)



Yearly cost of personnel need of DSİ is 450 x 6.000 x 12 = 32.400.000 TL



The yearly cost of consumables is estimated to be 5.000.000 TL



Total yearly cost is 39.998.787 TL

This cost assessment shows the costs that have to be covered by MoFWA/DSI but one
should strongly underline that additional costs will remain for other institutions, in comparison
to the Scenario 1 and 2, where MoFWA/DSI are integrating the other monitoring obligations
and thus saving important costs. A preliminary assessment of those yearly costs that will
remain for the other institutions gives an order of magnitude of 38.5 millions TL (costs were
estimated by using the unit prices of analysis).

Legal Aspects
The duties described in the Decree Laws [nr 645 (DGWM), 644 (DGEnv.), 662 (DSİ)] will
have to be adjusted and extended. In this scenario however it may be enough to change the
relevant by-laws.

Implementation
The challenge in this scenario is the agreement on cooperation of the different Ministries for
organising a national organisational structure to meet the requirements of the Water
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Framework Directive. This requires an active role of the MoFWA but may take some 1-2
years at least. However the coordinating activities after realisation will be more intensive
during these years.

Summarizing Cost Estimates
As mentioned above rough cost estimates have been made to given an impression on the
one hand of the range in costs for the national program and on the other hand of the
differences in costs of the sketched scenarios.

Scenario

Number of staff

Yearly cost of
staff in MTL

Investment cost
MTL

Yearly cost
consumables in
MTL

Total yearly costs
in MTL

Table 17: Costs in MTL based on an estimation of different cost-items

1A

549

40

28

6

48

1B

549

40

28

6

48

2

510

37

26

5.5

45

450
26
40*
3
32
5
* It is necessary to add to those costs, the remaining costs that have to be covered by the other
institutions. Based on an assessment of current monitoring activities and using unit prices for analysis,
that amounts to 38.5 MTL per year (GTHB; 7.8 MTL; ÇŞB: 6.5 MTL; Sağlık Bakanlığı; 0.5 MTL; ASKI:
1.5 MTL; ISKI: 2 MTL; Other municipalities: 20 MTL)

General Remarks:
1. The costs of the coordinating and data-warehouse function at central level are not
calculated. Especially scenario 3 needs intensive coordination at central level.
2. Total Investment cost of Scenario 1A, 1B and 2 is same, because of the fact that
scenario 2 largely overlaps with the scenarios 1A and 1B with only a different location for
a national reference laboratory.
3. Potential cost-savings (scenario 1A, 1B and 2) caused by transferring existing staff,
buildings and equipment used for present monitoring activities are included.
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Annex V: Turkish Water Monitoring and Assessment – Optimal Organisation

Turkish Water Monitoring and Assessment
Optimal Organisation
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Diederik van der Molen
Maarten Hofstra
Yannick Pochon
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Summary
In this annex, the required organisational structure of WFD monitoring is described from
scratch. Without considering any existing institution or legislation, an ideal situation for the
monitoring system has been proposed. This annex may therefore be seen as an addition to
the National Monitoring Program, which was based on the present situation.
In the situation, that is ideal from the point of view of monitoring and assessment, there is
one Ministry responsible for all the monitoring in surface water, together with targeted river
basin administrations for monitoring. The regional organisations are not only laboratories, but
river basin administrations with the task of obtaining the good water status.
The responsibilities of the river basin administrations which have roles in ideal scenario, the
instruments used and financing related with the monitoring are considered in this document.

Introduction
The objective of the EU Water Framework Directive (WFD) is to achieve a good water status
for all water bodies. The National Monitoring Implementation Plan is an important step to set
up monitoring and assessment in Turkey. In the plan several scenario’s have been proposed
for adopting the present organisation to the new tasks. In this document the approach is 180
degrees changed: monitoring and assessment from an ideal situation have been taken as a
starting point.
By choosing this approach, the implementation of the outcomes may be difficult. Therefore,
the main purpose of this extra scenario is to stimulate the discussion on the way forward in
Turkey.
In the National Monitoring Implementation Plan it was argued that a complete and adequate
monitoring program and a targeted assessment methodology are needed to determine the
status of water bodies and to find the optimal combination of generic and additional regional
measures to achieve the good status. Therefore, a good monitoring program will be costeffective when related to the measures that have to be taken.
Because of the close relation between monitoring, assessment, pressure analysis and the
program of measures, an optimal monitoring organisation should take into account the
relation with these other topics too. Therefore the scope of this report will necessarily be
broader than monitoring alone.

Objectives
The objective is to develop, describe and motivate an organisation that is optimally equipped
for WFD compliant monitoring and assessment in Turkey.
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The present situation and the public parties involved have been described in the National
Monitoring Implementation Plan. The next step is to set up a combined national and regional
monitoring program for the 25 river basins in Turkey which complies with the WFD
regulations on monitoring. For that in six pilot basins (the Büyük Menderes, Akarçay,
Sakarya, Susurluk, Meriç-Ergene and the Konya basin) a draft monitoring program has been
worked out.
The National Monitoring Implementation Plan focuses at institutional aspects of the
organisation at regional and national level, the legislation which is necessary, the financing,
the facilities and staffing. This document emphasizes on the organisational aspects, without
limitations of the present situation.

Organisation
In the optimal situation there is one Ministry responsible for all the monitoring in surface
water, together with targeted river basin administrations for the actual monitoring.
“One Ministry”
One Ministry should have the responsibility for water safety against flooding, providing
sufficient and clean water for the different uses. This includes the function in water systems
like hydropower, nature and bathing.
The responsibility of the Ministry is to set the standards needed for the assessment of
monitoring results, to provide the coordination of the river basin administrations and
cooperation with other Ministries.
It is not necessary to include all important duties into this Ministry. The most important duties
are probably waste water (Urban Waste Water Treatment Directive) and agriculture (Nitrate
Directive). The Ministry with the responsibility for water should be able to control point and
diffuse sources, but some of the measures to achieve the good status may be the
responsibility of the other Ministries.
“River Basin Administrations for Monitoring”
The operational aspects of monitoring should be transferred to river basin administrations
‘closer to the water’. The regional scale of these administrations should match with the
boundaries of the natural river basins. However, this will result in 25 units, which may be
difficult to integrate and manage by the Ministry. Therefore, smaller and similar river basins
may be combined in a logical way to achieve a smaller number. However, river basins should
not be split because of existing administrative boundaries.
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The responsibility of the river basin administrations is to monitor water systems for WFD and
other ‘water directives’. Furthermore, they are responsible for the assessment of the status
based on the standards of the Ministry and for reporting the results to the Ministry. The river
basin administrations should report to the general assessment results not monitoring results
to the Ministry.
Both the Ministry and the river basin administrations have the task to inform the general
public and stakeholders on the status of the water bodies. River basin administrations should
work together to maintain standardization in methods and reporting (‘Data warehouse’). The
Ministry can play a coordinating role in these activities.
The focus of the river basin administrations for monitoring could be ‘water’ (hydrology,
chemistry and ecology), but can also be ‘environment‘ (water, soil, air). The first option is to
be preferred, because of the natural boundaries. But also because of the specific relations
with soil and air with other policy fields, for example soil (agriculture and air) urbanisation and
traffic. The relations among water, soil and air are less tight than the relation of each of them
with other policy fields.

Integrated River Basin Administrations Instead of Regional Laboratories
Monitoring is the basis for knowledge and understanding of the water system. This
knowledge provides the ability to carry out the next steps in the implementation of the WFD
and related Directives. Therefore, the river basin administrations should be focal points for
more tasks than only monitoring and assessment.
Apart from the assessment of the status and reporting to the public, tasks should at least
include water system analysis and pressure analysis. In cooperation with other local
authorities they gather data to:


estimate the future need for water



quantify the point sources on water bodies



quantify the diffuse sources on water bodies



estimate the effect of functions/use on hydrology and ecology



approximate costs and benefits of the use of water

This information is needed for a water system analysis that provides a sound basis for
problem identification and a program of measures. This will be reported in river basin
management plans every six years and additionally a yearly report to the Ministry may be
considered.
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Apart from what is mentioned here, river basin administrations have several other tasks.
They are responsible for water infrastructure and control, water level management,
construction and maintenance of water works.
Because river basin administrations gain knowledge of the water systems and will have
broad tasks ranging from monitoring, assessment, making river basin management plans
with a program of measures to several other tasks related to water infrastructure and control,
the institutions can only be public organisations. These river basin administrations may
outsource specific tasks from the private sector, for example to laboratories.

Inspection
Apart from the Ministry and the river basin administrations, there should be an Inspection
Authority. The Inspection Authority is independent from Ministries and regional water
authorities. The Authority is organized at the same scale as the river basin administrations.
They have basically two tasks:
1. Check of the users : do they act according to the licenses and regulations?
2. Check of the river basin administrations: do they act according to the national regulations
and use their budget in the most cost-effective way?
In the first case the Inspection Authority reports to the river basin administrations and in the
second case to the Ministry.

Instruments
All Ministries have national policymaking as an instrument. For example generic policy on the
use of manure and pesticides in agriculture, the obligation for water treatment plants and
requirements for their efficiency, application of best available techniques and standards for
water safety and quality.
The Ministry has legislation / regulation as the main instrument. For water this legislation
contains at least:


an obligation for monitoring of water bodies by the river basin administrations;



content and frequency of reporting from the river basin administrations to the Ministry;



other responsibility of the river basin administrations;



a ground for levies and other financial instruments of the river basin administrations;



a ground for licensing and other regulating instruments of the river basin administrations;
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Besides the legal instrument, the Ministry has the budget as an instrument. The budget is
needed for the tasks of the river basin administrations.
The instruments of the river basin administrations should make it possible for them to reach
the good status of water bodies. Apart from generic (national) policy, the river basin
administrations should be able to control emissions, abstractions, regulations of water by
licensing both for surface and ground water.
Furthermore, river basin administrations should be able to use licensing for other tasks like
regulating shipping and water level management. It is important to coordinate or even
integrate licensing with other authorities to minimize the administrative burden for companies
and other users.

Financing
Two types of costs are distinguished, general cost for monitoring, planning, licensing and
specific costs for new infrastructure and tailor-made measures to improve the status of water
bodies.
The general cost of the Ministry and the river basin administrations should be paid from the
national budget. It can be argued that information of the state of the environment, in this case
especially water bodies, is a basic necessity. It is a public task to inform the general public
about the conditions of the water, good or bad.
An advantage of this choice is that citizens of urbanized and rural river basins pay the same
amount of money for these basic tasks. If the work of the river basin administrations should
be paid by the citizens of the river basin, than in theory few people in areas with a low
population density and a relative clean environment should pay relatively much money for
the basic tasks.
This approach is different from the specific costs like financing measures, the majority of the
costs for the implementation the WFD. For the programme of measures as much costs as
possible should be recovered from polluters and users:


Polluters with point sources should be obliged to purify their waste water and pay a levy
for the remaining pollution.



Citizens should pay a general water levy for sewerage and waste water treatment.



Diffuse pollution by agriculture and traffic is difficult to quantify and to relate to individual
polluters. A contribution could be added to the general water levy, so the most heavily
populated areas, with probably the most pollution, will have the highest yield.
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Users of water systems like hydropower and shipping are responsible for the unnatural
ecology of water bodies. Apart from the obligation to mitigate adverse effects of new
hydromorphological structures on the ecology, a levy may be introduce to compensate for
the loss of fish yield and recreational value.

The river basin administrations play an important role in collecting and accounting for the
levies within the boundaries set in national regulations. The yields are used to further
improve the water bodies.

The Inspection Authority can be funded by general budget. Another way is that Inspection
Authority will be paid from the revenues that the river basin administrations received. This
would result in more budget in densely populated and probably more polluted areas, which
reflects of course the needs of the Inspection Authority.

Responsibilities of the Ministry and the River Basin Administrations
The responsibilities and tasks of the Ministry and the river basin administrations are
summarized in the Table 18.
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Table 18: The responsibilities and tasks of the Ministry and the river basin administrations

RIVER BASIN

TOPIC

MINISTRY

Monitoring

Legislation

Assessment

Standards (in legislation)

ADMINISTRATIONS
Monitoring WFD and other ‘water
directives’
Assessment of the status
River basin management plan

Reporting

Parliament

General public
Ministry (via data warehouse)

Coordination

Other Ministries
river basin administrations

Regional stakeholders
Water system and pressure

Operational water

analysis

management

Water infrastructure, control and
maintenance
Levies

Instruments

National (generic) policy

Licensing

Legislation / regulation

Regional water system measures

Budget

(fish ladders, natural bank
restoration, etc)

Financing

National budget

Inspection

No

National budget
Yield of levies
Yes
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Annex VI: Gap Analysis

The Turkish water monitoring system was assessed using a methodology based on a gap
analysis framework that was structured over four thematic areas: strategy, action,
organisational and resources area and sub-areas defined in each area.

Table 19: Result of Gap Analysis on monitoring key gaps over four thematic areas: strategy, action,
organisational and resources
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Monitoring
key gaps
Strategy area
Vision gap

Policy gap

Coordination
gap

Accountability
gap

Rule definition
No clear vision or a set of
prioritized principles regarding
water monitoring are stated in
a national water law (NWL)

A national water authority is
not designated and the highest
level of responsibility for water
monitoring is not selected also

Characterisation /
Current situation
The draft NWL set out general good
monitoring principles, although a
comprehensive vision on monitoring is
advisable
- The draft NWL sets the responsibility for
the water monitoring network in Turkey
to DGWM /MoFWA, which is entitled
also as the national water authority.
However, currently different institutions
are responsible for water quality
monitoring according to their
Establishment Laws (Decree in Force of
Law 645, 662, 644 etc)
- A “By–law on monitoring of surface and
ground water” has been punlished in
2014 to harmonise the WFD monitoring
requirements and sets the MOFWA as
the main responsible institution for WFD
water quality monitoring

- National water monitoring
guidelines and
methodologies for water
quality assessment are not
set.
- River basin district
coordination is not available
- Sectoral fragmentation of
water-related monitoring
tasks exists amongst
governmental agencies

- Although there are available guidelines
for chemical sampling and analysis at
national level, there are no guidelines for
biology and hydromorphology
assessment yet. The publication of a
national guidance on biological and
hydromorphological monitoring is
expected in the short term.
- The role of each institution regarding
river basin monitoring has not been set
yet. However, according to the recently
published “By–law on monitoring of
surface and ground water” the DGWM at
MoFWA is the coordinator regarding
WFD monitoring and responsible for the
determination of other institutions
duties

Difficulties ensuring the
transparency regarding the
“state of the waters” and
insufficient reporting to
national and international
agencies, NGO

- The annual “State of Waters Report”
includes chemical parameters (without
priority substances and specific
pollutants), but not the biological and
hydromorphological parameters.
- The actual monitored parameters are
being reported to WISE
- The information about the state of the
waters is not easily available to the
public and stakeholders.

Diagno
sis















Recommendations
(towards WFD)
New NWL should be
published.
- The main ministerial
institution responsible for
WFD implementation vis-àvis EU is MoFWA. MoFWA
would require an interministerial coordination on
water issues backed by an
high level water policy
- The responsibilities of
different institutions
regarding WFD monitoring
should be clear and
without overlapping in new
legislative documents
- A strong vertical
coordination is required to
implement WFD
- A RBD approach should be
pursued for WFD
implementation but the
institutional design should
be effective and efficient
considering Turkish
realities
- Coordination should be set
in line with the recently
published“By –law on
monitoring of surface and
ground water”
- The national guidelines on
water monitoring should
be applied all over the
country as soon as they are
ready
- Interaction with monitoring
duties of other directives is
advisable in a consultation
process with other
Ministries
- The WFD compliant
monitoring network should
be established and the
system should be made
operational
- An annual activities report
should be published that
fits on the EEA water
outlooks

Action area

Planning gap
at national
level

Lack of a national water
monitoring plan, including
national sampling and
assessment systems,
parameters, intercalibration
processes, quality assessment,
etc.,

- A Draft National Water Monitoring Plan
and related guidance documents are
expected in 2014
- At national level water bodies were
delineated and typologies are
determined.

Planning gap

Lack of river basin water

For 6 river basins, river basin monitoring
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- The National Water
Monitoring Plan and
related documents should
be prepared and published
- The surveillance and
operational water
monitoring networks
should be defined in the
National Water Monitoring
Plan
- Comprehensive monitoring

Monitoring
key gaps
at river basin
level

Rule definition
monitoring plans comprising
typology and classes,
assessment results,
uncertainty, intercalibration
processes

Characterisation /
Current situation

Diagno
sis

Recommendations
(towards WFD)

plans according to WFD procedures are
being prepared and will be ready in 2014

-

-

-

Water
information
system gap

Network and
parameter
coverage gap

Field sampling
programs gap

- A national water information
system that receives
information from all entities
is not available
- A national water information
system provide timely
information and background
information (metadata)
doesn´t exist

A comprehensive Turkish national
Information System (TUNWIS) is being
prepared with high-level political support
and will be available at MoFWA/DGWM in
2016. The system will harbour monitoring
data as well as licensing and others data
bases

- The monitoring network is
not established
- Some monitoring data for
WFD and other related
directives are not collected
by any agency

- The WFD monitoring network is not
defined for all Turkish river basins
- Some of WFD parameters such as
biological parameters,
hydromorphological parameters and
priority substances are not monitored.
- DGWM /MoFWA is responsible for the
legislative and regulation role regarding
the monitoring methodologies
- DSİ /MoFWA is responsible for the
implementation (according to a DGWM
and DGDSİ joint decision, DSİ will update
the monitoring system until 2016 and
will be able to sample and analyse all
WFD parameters).

Field sampling methods are not
prescribed, including data
handling and management
processes

The national methods for sampling and
analysis have not been set yet. DGWM
aims at publishing the methods after the
publication of “By –law on monitoring of
surface and ground water”

-



-

-









programmes should be
defined for all river basins
(including freshwaters,
coastal and transitional).
Reporting to WISE should
be upgraded in line with
the requirements of WFD
Reference network should
be set from the “high
status sites” of surveillance
monitoring network
To follow INSPIRE and WISE
requirements is necessary
To report to EEA EIONET
and EMWIS is advisable
Assessing the water
metadata should be
allowed (with security
protocols)
to provide data for TUNWIS
should be an obligation to
the water users

- MoFWA should define the
water monitoring network
and parameter coverage in
the National Water
Monitoring Plan
- A wide cooperation
between DGWM and DSİ is
necessary regarding water
monitoring and
responsibilities/duties
should be legally set as
soon as possible
- MoFWA should publish
national methods for
sampling and analysis to all
WFD monitoring
requirements (in
cooperation with research
institutions and
international experts)
- Integration should be
provided with monitoring
duties of other directives

Organisational programming area
Legislation gap

Data
collection
gap

No standards for specific
analysis procedures and values,
including WFD and daughterdirectives
- No definition of sampling
responsibilities are assigned,
either to centralised or
decentralised level, either
private or public
- Different sampling methods,
taxonomic resolution or
density of sampling sites
exists
- No surveillance network
data (just operational
monitoring) and not related
to LTER
- Water flows and

Recently published “By –law on monitoring
of surface and ground water” includes all
monitoring requirements of WFD and its
daughter directives
- Most chemical parameters and
quantitative flows are measured and
reported
- Biological parameters, some of the
hydromorphological parameters, priority
substances and specific pollutants are
not monitored
- Ecological flows based on hydraulic
methods are prescribed for new
infrastructures
- The existing monitoring network is not
sufficient to feed decision support
systems (DSS) or early warning systems
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Implementation should be
done in line with “By –law on
monitoring of surface and
ground water”

- The responsibilities for
operational and
surveillance monitoring
sampling should be
assigned
- Reference-based Indices or
metrics should be provided
- Further research is needed
in ecological flows
methodologies

Monitoring
key gaps

Rule definition

Characterisation /
Current situation

Diagno
sis

Recommendations
(towards WFD)

groundwater levels are not
monitored

Administrative
boundaries
gap

Data quality
assurance gap

Data
management
gap

Geographical “mismatch”
between water monitoring
needs at basin level and
administrative responsibilities
(Health, Environment, Industry,
other ministries)

Laboratories inspection, field
work control and quality
programmes are not carried
out

- Data handling and data
analysis as well as processes
and routines are not
standardized
- Standard practices of
statistical assessment are
not carried out and made
available

- The administrative boundaries of DSİ
Regional Directorates are not perfectly
matching hydrological boundaries of
river basins in all cases (some basins
have 3 DSİ Regional Directorates within
their boundaries)
- Other Ministries has provincial
directorates but it is difficult to gather
their river basin information
- An Environmental Reference Laboratory
under the MoEU is the responsible for
licencing of private laboratories and for
testing their competences (only for
chemical parameters). Most chemical
parameters are measured and reported
in accredited laboratories
- DSİ Technical Research and Quality
Control Department, Water and Soil
Laboratory under DSİ Investigation,
Planning and Allocation Department, and
20 DSİ Regional Directorate Central
Laboratories are accredited according to
the TS EN ISO/IEC 17025:2005 Standards

A national workflow on data handling is not
defined







- The boundaries of DSİ
regions should be
compliant with the
hydrological boundaries of
river basin
- All institutions should
produce data that could be
addressed to river basin
boundaries

- Turkey should participate
in international
Intercalibration processes.
Lab accreditation should be
carried out for all
parameters
- A stronger cooperation
with research institutes is
advisable

Data management flow sheet
should be defined.



Resources area – Infrastructure and equipment, human resources and funding

Infrastructure
capacity gap

- Lack of laboratories or
facilities at appropriate level
(national, regional and local
level) regarding surveillance
and operational monitoring
- Lack of analytical equipment
and instrumentation
- Lack of logistics (transport…)

- Most of the chemical parameters and
quantitative flows are measured and
reported.
- Biological parameters, some of the
hydro-morphological parameters,
priority substances and specific
pollutants are not regularly monitored.
However DSİ Central Laboratory would
do it after re-equipment with GCMSMS
and LCMSMS. Other non-MoFWA
laboratories can analyse some priority
substances (e.g.: Environmental
Reference Laboratory)

Human
resources
capacity gap

- Lack of skilled staff along the
process analysis chain is
significant at national,
regional and local level
regarding data collection,
data sampling, data analysis,
data processing and
interpretation
- Insufficient capacity to
effectively apply water
monitoring in terms of
scientific interpretation

The responsible institutions have no
enough capacity in terms of both the
number and skill of their staff. Required
skills lack especially for biological and
morphological monitoring in the MoFWA
implementation body (DSİ). Overall, the
number of staff is not enough to implement
a comprehensive WFD monitoring in the 25
Turkish basins

Knowledge
gap

No research is carried out
regarding assessment methods,
future monitoring needs and
insufficient international
cooperation

- The interaction between water
administration and national universities and
research institutes is fair, namely in
biological monitoring issues
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- Responsibilities should be
assigned to related
institutions for biological
and hydromorphological
monitoring (regional level,
national level, interaction
research institutes)
- A reference national water
laboratory is necessary for
priority/dangerous
substances
- International projects
funding could contribute to
re-equipment
- New skilled and graduated
staff on biological and
morphological monitoring
should be at DSİ Regional
Directorates to perform or
control the required tasks
- Intensive training
programmes should be
organised on WFD
monitoring and
cooperation within the
scope of IPA Projects and
TAIEX Programs should be
reinforced
- To Increase the
cooperation with research
institutes and to promote a
national project aiming at
the definition of the
ecological assessment,

Monitoring
key gaps

Rule definition

Characterisation /
Current situation

Diagno
sis

Recommendations
(towards WFD)

-

-

-

Funding gap

Unstable or insufficient
revenues undermine
implementation of water
monitoring responsibilities at
national or regional/local level

There is no funding mechanism for
monitoring activities. Water taxes are not
allocated to monitoring


-
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setting of reference
conditions and class
boundaries
New and emergent
chemical stressors should
be addressed
DGWM and DSİ should
attend WFD working
groups and should
participate in
intercalibration exercises
Concession contracts with
HEPP Operators should be
a funding source for the
cost of monitoring and
analysis
International donors and
EU funds should be
initiated.

Annex VII: Existing Monitoring Structure in Turkey

MINISTRY OF FORESTRY AND WATER AFFAIRS
Directorate General for Water Management (DGWM)
Monitoring activities of DGWM is executed by outsourcing in line with WFD. The details like
the number of parameters, number of monitoring stations and the related legislation is shown
in Table 20. Within the scope of the ”Project on Determination of Basin Monitoring and
Reference Points”, the WFD compliant monitoring activities has been started for 25 river
basins of Turkey.

First five basins (Ergene, Sakarya, Susurluk, Gediz and Akarçay) have

been monitored for 1 year in 2012-2013. Monitoring activities in the second five basin
(Kızılırmak, Antalya, Konya, Küçük Menderes and Marmara) has just started and is planned
to be executed for 1 year. Monitoring of 25 basin is estimated to be completed at the end of
2016. 149 parameters (29 physicochemical, 119 chemical, 5 biological and 5 microbiological
parameters) have been monitored and samplings have been done with a frequency of
4x/year in the project. Monitoring points of 10 basins in the project is shown in Figure 12.
Moreover within the scope of the Technical Assistance Component of the “Capacity Building
Project on Water Quality Monitoring”, WFD compliant monitoring is executed in Büyük
Menderes River Basin for 1 year.

Table 20: Details of the monitoring activities executed by DGWM
Institution

Number of
Lab.
Outsourcing

Number of
Parameters
149 parameter
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Number of Monitoring
Points
89 surface water body

Legislation
- Decree Law
Nr. 645
- By-Law on the
Quality of Surface
Water Intended for
Human Consumption
- By-Law on
Management of
Surface Water Quality
- By-Law on
Monitoring of Surface
and Ground Waters

Figure 12: Surface and ground water monitoring points of DGWM

Directorate General for State Hydraulic Works (DSİ)
DSİ has executed monitoring activities to provide information for its own projects like drinking
water and irrigation water supplies. The main hydrologic monitoring is executed by DSİ, but
its

infrastructure

is

required

to

be

strengthened

to

provide

WFD

compliant

hydromorphological data. DSİ has 1 central and 22 regional laboratories for monitoring and
analysis. The frequency of monitoring is ranging from 12x/year for drinking water to 4x/year
for general monitoring and 2x/year for irrigation water. The details like the number of
parameters, number of monitoring stations and the related legislation is shown in Table 21.
Monitoring points of DSİ is shown in Figure 13 and the parameters monitored by DSİ is listed
in Table 22.
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Table 21: Details of the monitoring activities executed by DSİ
Institution

DSİ

Number of
Lab.

1 central and 22
regional
laboratory

Number of
Parameters

57 parameter

Number of
Monitoring
Points

Legislation

1204 surface water - Establishment Law Nr. 6200
136 ground water

- By-Law on the Quality of
Surface Water Intended for
456 irrigation water
Human Consumption
- By-Law on Management of
Surface Water Quality

Figure 13: Surface and ground water monitoring points of DSİ
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Table 22: Parameters monitored by DSİ
MONITORED PARAMETERS
Flow

Temperature

EC

TDS

SS

Turbidity

Colour

NO -N

NO -N
2

DO

BOD

T. Hardness

SO

Al

Na

K

Ca

Mg

NH -N
4

TKN

TN

pH

pV

TP

o-PO

-

3

4

-

4

Cl

α-activity

β-activity

F

PAH

T. Pestisit

Tritium

As

Cd

Co

Cu

Hg

Pb

Se

CN

Fe

Mn

CO

HCO

NO

NH

NH -N
3

Zn

Ni

Cr

Fecal Coliform

Fecal Streptococ

2

3

Mo

Sb

T. Coli

E. Coli

3

-

NO

3

3

Directorate General for Nature Conservation and National Parks (DGNCNP)
DGNCNP has executed monitoring activities for 1 year and with a frequency of 4x/year
during the preparation phase of Wetland Management Plans. The details like the number of
parameters, number of monitoring stations and the related legislation is shown in Table 23
and the parameters monitored by DGNPNP is listed in Table 24.

Table 23: Details of the monitoring activities executed by DGNCNP
Institution

Number of
Lab.

Number of
Parameters

Number of
Monitoring Points

Legislation

DGNCNP

Outsourcing

43 parameter

Varies depend on
the wetland.

- Decree Law Nr. 645
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-By-Law on Management of
Surface Water Quality

Table 24: Parameters monitored by DGNCNP
MONITORED PARAMETERS
Temperature

Bicarbonate (HCO3 )

O-P

Total coliform

Turbidity

pH

Sodium

Sulphate

Fecal coliform

TN

DO

K

Chlorophyl-a

T Aerob Bact

TP

Oxygen

Ammonnium

Ca

Salinity

BOD

EC

Nitrit

Mg

Colour

COD

Secchi Disc

Nitrate

T. Hardness

NO3-N

SS

Alcalinity

Cl

Fe

NH3-N

Volatile SS

NH4-N

TP

Bicarbonate

Mn

Carbonate

NO2-N

Chlorophyl-a

Phosphate

MINISTRY OF FOOD, AGRICULTURE AND LIVESTOCK
Directorate General for Agricultural Reform (DGAR)
DGAR has executed monitoring activities in order to comply with the requirements of Nitrate
Directive. The monitoring frequency is12x/year for surface water monitoring points and
4x/year for ground water. The details like the number of parameters, number of monitoring
stations and the related legislation is shown in Table 25. Monitoring points of DGAR is shown
in Figure 14 and the parameters monitored by DGAR is listed in Table 26.

Table 25: Details of the monitoring activities executed by DGAR
Institution Number of Lab.

Number of
Parameters

Number of
Monitoring
Points

MoFAL

9 parameter

946 surface water - Decree Law Nr. 639

DGAR

20 mobile
laboratory
41 Provincial Food
Control Laboratory

Legislation

689 ground water - By-Law on Protection of Water
Against the Pollution Caused by
Agricultural Nitrate
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Figure 14: Surface and ground water monitoring points of MoFAL

Table 26: Parameters monitored by DGAR
MONITORED PARAMETERS
NO

3

Secchi disc

TN

o-PO

DO

pH

4

TP

Chlorophyl-a

Temperature

Directorate General for Fisheries and Aquaculture (DGFA)
DGFA has executed monitoring activities in order to comply with the requirements of Law
and By-Law on Aquaculture. The monitoring frequency is 4x/year.

The details like the

number of parameters, number of monitoring stations and the related legislation is shown in
Table 27 and the parameters monitored by DGAR is listed in Table 28.
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Table 27: Details of the monitoring activities executed by DGFA
Institution Number of Lab.

Number of
Parameters

Number of
Monitoring Points

Legislation

MoFAL

No central laboratory

14 parameter

1400 surface water

DGFA

41 Provincial Food Control
Laboratories

- Decree Law Nr.
639
- Law on
Aquaculture

5 Institute

- By-Law on
Aquaculture

Table 28: Parameters monitored by DGFA
MONITORED PARAMETERS
Temperature

pH

DO

Zn

Fe

Cu

K

SO

SO

Ammonium

Nitrite

Nitrate

Phosphate

4

3

Free Cl

MINISTRY OF ENVIRONMENT AND URBANISATION
Directorate General for Protection of Natural Assets (DGPNA)
DGPNA has executed monitoring activities in special protection zones. The monitoring
frequency is ranging from 3x to 9x/year. The details like the number of parameters, number
of monitoring stations and the related legislation is shown in Table 29. Monitoring points of
DGPNA is shown in Figure 15 and the parameters monitored by DGPNA is listed in Table
30.
Table 29: Details of the monitoring activities executed by DGPNA
Institution Number of
Lab.

Number of
Parameters

Number of Monitoring
Points

MoEU

30 parameter

199 receiving water (river, - Decree Law Nr. 644
lake, coastal water)
- By-Law on Management of
4 groundwater
Surface Water Quality

DGPNA

Outsourcing

Legislation

- By-Law on Bathing Water
Quality
- By-Law on Treatment of
Urban Waste Water
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Figure 15: Surface and ground water monitoring points of DGPNA

Table 30: Parameters monitored by DGPNA
MONITORED PARAMETERS
Temperature

NO -N

TN

Flow

Salinity

Total pesticide

TKN

Secchi disc

NO -N

O-P

pH

TP

Ammoniac

Chlorophyl-a

Gress

DO

Fecal coliform

T Phenol

BOD

Colour

SS

Total coliform

Fecal Streptococ

NH -N

NO -N

EC

COD

3

2

4

3

Directorate General for Environmental Management (DGEM)
DGEM has executed monitoring activities in 4 river basin and coastal and marine water in the
whole country. The details like the number of parameters, number of monitoring stations and
the related legislation is shown in Table 31. Monitoring points of DGEM is shown in Figure 18
and the parameters monitored by DGEM is listed in Table 32.
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Table 31: Details of the monitoring activities executed by DGEM
Institution Number of Lab.

Number of
Parameters

MoEU

39 parameter 43 monitoring point in 4 - Decree Law Nr. 644
basin
- By-Law on Control of Water
Project based
Pollution
monitoring
- By-Law on the Quality of
Mediterranean: 45
Surface Water Intended for
Human Consumption
Marmara : 55
- By-Law on Control of
Aegean: 66
Pollution Caused by
Dangerous Substances in the
Black Sea: 71
Water Environment
Total monitoring points
in coastal and marine
waters : 237

DGEM

1 Environmental
Reference
Laboratory
3 Mobile
Laboratory

Number of Monitoring Legislation
Points

Figure 16: Surface water monitoring points of DGEM
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Table 32: Parameters monitored by DGEM
MONITORED PARAMETERS
Temperature

COD

TP

Zn

Cu

pH

BOD

Hg

Fecal coliform

Nutrients

EC

NH3-N

Cd

Total coliform

Chlorophyl-a

Colour

NO2-N

Pb

Salinity

Phytoplankton

DO

NO3-N

PAH

Secchi disc

Macroinvertebrates

O2 Saturation

TKN

Ni

Fish

PCB

Makroalgae

Pesticide

Metals

Macrozoobentic

EOM (in biota)

TOC/TON

MINISTRY OF HEALTH
Public Health Institute (PHI)
PHI has executed monitoring activities in order to comply with the requirements of Bathing
Water Directive. Microbiological parameters are monitored in bathing waters in the whole
country. The details like the number of parameters, number of monitoring stations and the
related legislation is shown in Table 33. Monitoring points of PHI is shown in Figure 17.
Table 33: Details of the monitoring activities executed by PHI
Institution Number of Lab.

MoH
PHI

83 Public Health
Laboratory

Number of
Parameters

Number of Monitoring
Points

64 parameter

1233 bathing water
monitoring point
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Legislation

- Decree Law Nr. 663
- By-Law on Bathing
Water Quality

Figure 17: Surface water monitoring points of PHI
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