
COASTAL WATER BODIES MONITORING PROGRAMME

Methodology of Design
INPUTINPUT

WFD requirements, Guidance document no. 7 “Monitoring under the Water Framework 
Directive”, Existing monitoring networks, Special conditions of Cyprus, Article 5&6 reports 

(Typology, Pressures), information collected for the FCR report

WFD Article 8 MonitoringWFD Article 8 Monitoring ProgrammeProgramme
GENERAL PRINCIPLES:

WFD REQUIREMENTS

REPRESENTATION OF WBs (size, distribution, geografy, etc.)

REPRESENTATION OF WB TYPES

REPRESENTATION OF WB PRESSURES

QE SELECTION ACCORDING TO THE PROVISIONS OF THE DIRECTIVE

PS THAT ARE DISCHARGED AND OTHER DANGEROUS SUBSTANCES 

IN SIGNIFICANT PRESENCE

FREQUENCY AS DEFINED BY WFD AND GUIDANCE DOCUMENT

33125

No of WB typesNo of WBs Need 
further assessment

No of WBs at riskNo of CWBs



EXTENDED MONITORING PROGRAMME

• Extended representation of WBs (size, distribution, geografy, 
etc.)
• Extended representation of WBs types – adequate grouping 
accodring to typology for type CW1

BASIC MONITORING PROGRAMME

• Adequate representation of WBs (size, distribution, geografy, 
etc.)
• Adequate representation of WBs types – extended 
grouping for type CW1

COASTAL WATER BODIES MONITORING PROGRAMME

1/25 WBs11/25 WBs12/25 WBsNo of sites

OperationalSurveillanceTotal

1/25 WBs8/25 WBs9/25 WBsNo of sites

OperationalSurveillanceTotal

• Full representation of “at risk” WBs

• Full representation of “need further assessment” WBs

• All biological, hydromorphological & general physicochemical QE

• All PS discharged & other pollutants discharged in significant
quantities

Frequency enough to obtain adequate number of observations for

reliable statistical evaluations and evaluation of measures effectiveness



BASIC MONITORING PROGRAMMEEXTENDED MONITORING PROGRAMME

COASTAL WATER BODIES MONITORING PROGRAMME

1/4CW3-Hard shallow moderately exposed

2/13CW2- Sand-gravel intermediate 
moderately exposed

3/8CW1- Hard intermediate moderately 
exposed

TYPES OF WBs

1/4CW3-Hard shallow moderately exposed

2/13CW2- Sand-gravel intermediate 
moderately exposed

1/8CW1- Hard intermediate moderately 
exposed

TYPES OF WBs

1/4CW3-Hard shallow moderately exposed

2/13CW2- Sand-gravel intermediate 
moderately exposed

3/8CW1- Hard intermediate moderately 
exposed

Natural trends – reference conditions

3 OUT OF 3Need further assessment coverage

1/4CW3-Hard shallow moderately exposed

2/13CW2- Sand-gravel intermediate 
moderately exposed

1/8CW1- Hard intermediate moderately 
exposed

Natural trends – reference conditions

REPRESENTATION OF WB TYPES

SURVEILLANCE MONITORING PROGRAMME



BASIC MONITORING PROGRAMMEEXTENDED MONITORING PROGRAMME

COASTAL WATER BODIES MONITORING PROGRAMME

-CW3-Hard shallow moderately exposed

1/1CW2- Sand-gravel intermediate 
moderately exposed

-CW1- Hard intermediate moderately 
exposed

TYPES OF WBs AT RISK

REPRESENTATION OF WB TYPES

OPERATIONAL MONITORING PROGRAMME



BASIC MONITORING PROGRAMMEEXTENDED MONITORING PROGRAMME

COASTAL WATER BODIES MONITORING PROGRAMME

NoNoNoMEDPOL – Phase III

FullFullFullDANGEROUS SUBSTANCES -76/464/EEC

NoNoNoBATHING WATERS 76/160/EEC AND 2006/7/EC

FrequencyQuality 
Elements

SiteDIRECTIVE OR INTERNATIONAL CONVENTION



EXTENDED MONITORING PROGRAMME BASIC MONITORING PROGRAMME

IT IS ESTIMATED THAT COMPARED TO THE EXTENDED AN 
OVERALL REDUCTION RANGING FROM 15-30% COULD BE 
ACHIEVED DEPENDING MAINLY ON THE POSSIBILITY OF 
MANAGING EFFICIENTLY “PEAK DEMAND” PERIODS

10.01485.752ANALYSIS

11.882103.592TOTAL

1.86817.840SAMPLING

OPERATIONALSURVEILLANCE

2-4*SAMPLING

1-2SENIOR ( FINAL ASSESSMENT 
MANAGEMENT)

1 CHEM – 2 BIOL**ANALYSIS – INITIAL 
EVALUATION

*VESSEL CREW IS NOT INCLUDED

**BIOL MIGHT BE REQUIRED TO BE PRESENT IN SAMPLING AT LEAST AT 
THE EARLY STAGES OF PROGRAMME

10.01459.070ANALYSIS

11.88271.306TOTAL

1.86812.236SAMPLING

OPERATIONALSURVEILLANCE

PROVISIONAL COST IN CP

COASTAL WATER BODIES MONITORING PROGRAMME

INDICATIVE PERSONNEL NEEDED

NOTE
COST DOES NOT INCLUDE THE COST OF VESSEL CREW
OPERATIONAL MONITORING IS REQUIRED EVERY YEAR OF THE 6 YEAR RBMP MONITORING CYCLE
SURVEILLANCE IS REQUIRED ONCE EVERY 6 YEARS OF THE RBMP MONITORING CYCLE



EXTENDED MONITORING PROGRAMME

1. Invertebrate fauna: Proposed – Intercalibration Exercise

2. Angiosperms: Proposed – To be tried (Posidonia oceanica)

3. Macroalgae : Proposed – To be tried

4. Phytoplankton (Chlorophyll-a) : Proposed

BASIC MONITORING PROGRAMME

1. Invertebrate fauna: Proposed – Intercalibration Exercise

2. Angiosperms: Proposed – To be tried (Posidonia 

oceanica)

3. Macroalgae : Proposed – To be tried

4. Phytoplankton (Chlorophyll-a) : Proposed

COASTAL WATER BODIES MONITORING PROGRAMME

BQEs



Main Working Group results

Agreement on the followed methodology

Possible change in the proposed sampling site for heavy metals, it might lead to an additional site

Possible change in the proposed sampling site for Posidonia oceanica

DFMR willing to adopt the basic approach

COASTAL WATER BODIES MONITORING PROGRAMME



Methodology of Design
INPUTINPUT

WFD requirements, Guidance document no. 7 “Monitoring under the Water Framework 
Directive”, Existing monitoring networks, Special conditions of Cyprus, Article 5&6 reports 

(Typology, Pressures), information collected for the FCR report

WFD Article 8 MonitoringWFD Article 8 Monitoring ProgrammeProgramme
GENERAL PRINCIPLES:

WFD REQUIREMENTS

REPRESENTATION OF WBs (size, distribution, geografy, etc.)

REPRESENTATION OF WB TYPES

REPRESENTATION OF WB PRESSURES

QE SELECTION ACCORDING TO THE PROVISIONS OF THE DIRECTIVE

PS THAT ARE DISCHARGED AND OTHER DANGEROUS SUBSTANCES 

IN SIGNIFICANT PRESENCE

FREQUENCY AS DEFINED BY WFD AND GUIDANCE DOCUMENT

RIVER WATER BODIES MONITORING PROGRAMME

216

No of RWBs

3134647 (under govermental
control)

No of WB typesNo of WBs Need 
further assessment

No of WBs at riskNo of Catchments



BASIC MONITORING PROGRAMME

ADEQUATE REPRESENTATION OF WBs (size, distribution, 
geografy, etc.)

ADEQUATE REPRESENTATION OF WB TYPES, EXTENDED 
GROUPING FOR TYPES 1 AND 3

EXTENDED  GROUPING OF “NEED FURTHER ASSESSMENT” 
AND “AT RISK” WBs

AT LEAST ONE MONITORING SITE IN CATCHMENTS BIGGER 
THAN 100km2 (=24Monitoring Stations)

1 BQE IMPLEMENTED IN INTERCALIBRATION EXERCISE IS 
CHOSEN TO BE MONITORED

EXTENDED MONITORING PROGRAMME

EXTENDED REPRESENTATION OF WBs(size, distribution, 
geografy, etc.)

EXTENDED REPRESENTATION OF WB TYPES, LIMITED 
GROUPING FOR TYPES 1 AND 3
LIMITED GROUPING OF “NEED FURTHER ASSESSMENT” AND 

“AT RISK” WBs
AT LEAST ONE MONITORING SITE IN EACH OF THE 47         

CATCHMENTS – SUB-BASINS
3 BQEs EXPECTED TO BE APPLICABLE IN CYPRUS 

CONDITIONS ARE CHOSEN TO BE MONITORED

325988No of sites
ON AVERAGE EACH STATION CORRESPONDS TO ABOUT 33km OF 
RIVER LENGTH

OperationalSurveillanceTotal

264470No of sites
ON AVERAGE EACH STATION CORRESPONDS TO ABOUT 43km OF 
RIVER LENGTH

OperationalSurveillanceTotal

RIVER WATER BODIES MONITORING PROGRAMME

FOCUSED ON AS MANY OF THE EXISTING MONITORING STATIONS AS POSSIBLE
DUE TO LACK OF BQEs DATA SERIES ALL INTERCALIBRATION SITES WERE ADOPTED (to be discussed)
QE SELECTION ACCORDING TO THE PROVISIONS OF THE DIRECTIVE EXCEPT THE BQEs
ALL PS THAT ARE DISCHARGED AND OTHER DANGEROUS SUBSTANCES IN SIGNIFICANT PRESENCE
FREQUENCY ENOUGH TO OBTAIN ADEQUATE NUMBER OF OBSERVATIONS FOR RELIABLE STATISTICAL 

EVALUATIONS AND EVALUATION OF MEASURES EFFECTIVENESS



BASIC MONITORING PROGRAMMEEXTENDED MONITORING PROGRAMME

RIVER WATER BODIES MONITORING PROGRAMME

43: large rain volume with non-continuous 
flow

42: large rain volume with continuous flow

41: small rain volume with non-continuous 
flow

Natural trends – Reference Conditions

19%3: large rain volume with non-
continuous flow

29%2: large rain volume with continuous 
flow

15%1: small rain volume with non-
continuous flow

TYPES OF WBs

23%3: large rain volume with non-
continuous flow

29%2: large rain volume with continuous flow

25%1: small rain volume with non-
continuous flow

TYPES OF WBs

62%Need further assessment coverage 54%Need further assessment coverage

REPRESENTATION OF WB TYPES

SURVEILLANCE MONITORING PROGRAMME



BASIC MONITORING PROGRAMMEEXTENDED MONITORING PROGRAMME

RIVER WATER BODIES MONITORING PROGRAMME

29/553: large rain volume with non-
continuous flow

1/12: large rain volume with continuous 
flow

2/31: small rain volume with non-continuous 
flow

TYPES OF WBs AT RISK

57%WBs AT RISK COVERAGE

24/553: large rain volume with non-
continuous flow

0/12: large rain volume with continuous 
flow

2/31: small rain volume with non-
continuous flow

TYPES OF WBs AT RISK

52%WBs AT RISK COVERAGE

REPRESENTATION OF WB TYPES

OPERATIONAL MONITORING PROGRAMME



BASIC MONITORING PROGRAMMEEXTENDED MONITORING PROGRAMME

RIVER WATER BODIES MONITORING PROGRAMME

FullFullFullURBAN WASTE WATER 
TREATMENT – 91/271/EEC
FOR THE DESIGNATION OF SENSITIVE 
ZONES

Partial
Proposed 3-4 
times per year 
instead of 
monthly required

FullFullNITRATES – 91/676/EEC

FullFullFullDANGEROUS SUBSTANCES -
76/464/EEC

FullFullFullEXCHANGE OF INFO –
77/795/EEC

FullFullFullDRINKING WATER –
75/440/EEC
AS REPLACED BY WFD ANNEX V §1.3.5 
FROM 2007 (SURVEILLANCE –
ADDITIONAL MONITORING 
PROGRAMME)

FrequencyQESiteDIRECTIVE OR DECISION

INCORPORATION OF EXISTING MONITORING PROGRAMMES

FullFullFullURBAN WASTE WATER 
TREATMENT – 91/271/EEC
FOR THE DESIGNATION OF 
SENSITIVE ZONES

Partial
Proposed 3-4 
times per year 
instead of 
monthly required

FullPartial
8 out of 9 
MS

NITRATES – 91/676/EEC

FullFullFullDANGEROUS 
SUBSTANCES -76/464/EEC

FullFullFullEXCHANGE OF INFO –
77/795/EEC

FullFullFullDRINKING WATER –
75/440/EEC
AS REPLACED BY WFD ANNEX V 
§1.3.5 FROM 2007 (SURVEILLANCE 
– ADDITIONAL MONITORING 
PROGRAMME)

FrequencyQESiteDIRECTIVE OR DECISION



EXTENDED MONITORING PROGRAMME BASIC MONITORING PROGRAMME

IT IS ESTIMATED THAT COMPARED TO THE EXTENDED AN 
OVERALL REDUCTION RANGING FROM 15-30% COULD BE 
ACHIEVED DEPENDING MAINLY ON THE POSSIBILITY OF 
MANAGING EFFICIENTLY “PEAK DEMAND” PERIODS

150.953224.172TOTAL

115.302135.514ANALYSIS

375.125

35.65188.658SAMPLING

OPERATIONALSURVEILLANCE

15-20SAMPLING

2SENIOR ( FINAL ASSESSMENT 
MANAGEMENT)

2-3 CHEM –
1-2 BIOL**

ANALYSIS – INITIAL 
EVALUATION

**BIOL MIGHT BE REQUIRED TO BE PRESENT IN SAMPLING AT LEAST AT 
THE EARLY STAGES OF PROGRAMME

RIVER WATER BODIES MONITORING PROGRAMME

113.537121.437TOTAL

87.26868.664ANALYSIS

234.974

26.26952.773SAMPLING

OPERATIONALSURVEILLANCE

PROVISIONAL COST IN CP

INDICATIVE PERSONNEL NEEDED

NOTE
COST DOES NOT INCLUDE THE BUDGET NEEDED FOR NEW INFRASTRUCTURE, WHICH MIGHT BE REQUIRED, SUCH AS NEW 
FLOWMETER STATIONS
OPERATIONAL MONITORING IS REQUIRED EVERY YEAR OF THE MONITORING CYCLE
SURVEILLANCE IS REQUIRED ONCE EVERY 6 YEARS OF THE RBMP MONITORING CYCLE



BASIC MONITORING PROGRAMME

1. MACROINVERTEBRATES: Proposed –

Intercalibration Exercise

2. PHYTOPLANKTON (Chlorophyll – a): Not 

proposed– Research project proposed instead

3. PHYTOBENTHOS (Diatoms): Not proposed–

Research project proposed instead

4. MACROPHYTES: Not proposed– Research project 

proposed instead

5. FISH : Not applicable

EXTENDED MONITORING PROGRAMME

1. MACROINVERTEBRATES: Proposed – Intercalibration

Exercise

2. PHYTOPLANKTON (Chlorophyll – a): Proposed for 

rivers with lentic character, according to literature 

and intercalibration results

3. PHYTOBENTHOS (Diatoms): Proposed according to 

literature

4. MACROPHYTES: Not proposed for WFD monitoring 

– Research project proposed instead

5. FISH : Not applicable

RIVER WATER BODIES MONITORING PROGRAMME

BQEs



Methodology of Design
INPUTINPUT

WFD requirements, Guidance document no. 7 “Monitoring under the Water Framework 
Directive”, Existing monitoring networks, Special conditions of Cyprus, Article 5&6 reports 

(Typology, Pressures), information collected for the FCR report

WFD Article 8 MonitoringWFD Article 8 Monitoring ProgrammeProgramme
GENERAL PRINCIPLES:

WFD REQUIREMENTS

REPRESENTATION OF WBs (size, distribution, geografy, etc.)

REPRESENTATION OF WB TYPES

REPRESENTATION OF WB PRESSURES

QE SELECTION ACCORDING TO THE PROVISIONS OF THE DIRECTIVE

PS THAT ARE DISCHARGED AND OTHER DANGEROUS SUBSTANCES 

IN SIGNIFICANT PRESENCE

FREQUENCY AS DEFINED BY WFD AND GUIDANCE DOCUMENT

LAKE WATER BODIES MONITORING PROGRAMME

44118

No of WB typesNo of WBs Need 
further assessment

No of WBs at riskNo of LWBs



BASIC MONITORING PROGRAMME

• ADEQUATE REPRESENTATION OF WBs(size, distribution,
geografy, etc.)
• ADEQUATE REPRESENTATION OF WB TYPES FOR 
BRACKISH LAKES AND CONNECTED DEEP RESERVOIRS

EXTENDED MONITORING PROGRAMME

• FULL REPRESENTATION OF WBs (size, distribution, geografy, 
etc.)
• FULL REPRESENTATION OF WB TYPES FOR BRACKISH 
LAKES AND CONNECTED DEEP RESERVOIRS

1 /18 WBs17 /18 WBs18 /18 WBsNo of sites

OperationalSurveillanceTotal

1 /18 WBs12 /18 WBs13 /18 WBsNo of sites

OperationalSurveillanceTotal

LAKE WATER BODIES MONITORING PROGRAMME

FULL REPRESENTATION OF “NEED FURTHER ASSESSMENT” AND “AT RISK” WBs

FOCUSED ON AS MANY OF THE EXISTING MONITORING STATIONS AS POSSIBLE

DUE TO LACK OF BQEs DATA SERIES INTERCALIBRATION SITES WERE ADOPTED

QE SELECTION ACCORDING TO THE PROVISIONS OF THE DIRECTIVE EXCEPT THE BQEs

1 BQE EXPECTED TO BE APPLICABLE IN CYPRUS CONDITIONS IS CHOSEN TO BE MONITORED IN 

FRESH WATER RESERVOIRS AND 2 BQEs IN SALT AND BRACKISH LAKES

ALL PS THAT ARE DISCHARGED AND OTHER DANGEROUS SUBSTANCES IN SIGNIFICANT PRESENCE

FREQUENCY ENOUGH TO OBTAIN ADEQUATE NUMBER OF OBSERVATIONS FOR RELIABLE 

STATISTICAL EVALUATIONS AND EVALUATION OF MEASURES EFFECTIVENESS



BASIC MONITORING PROGRAMMEEXTENDED MONITORING PROGRAMME

LAKE WATER BODIES MONITORING PROGRAMME

1/1salt lake 

1/1shallow storage basin 

10/11connected deep reservoir 

5/5brackish lake 

TYPES OF WBs

4 OUT OF 4Need further assessment coverage

1/1salt lake 

1/1shallow storage basin 

9/11connected deep reservoir 

1/5brackish lake 

TYPES OF WBs

OPERATIONAL MONITORING PROGRAMME

-salt lake 

-shallow storage basin 

1/1connected deep reservoir 

-brackish lake 

TYPES OF WBs AT RISK

REPRESENTATION OF WB TYPES

SURVEILLANCE MONITORING PROGRAMME



BASIC MONITORING PROGRAMMEEXTENDED MONITORING PROGRAMME

LAKE WATER BODIES MONITORING PROGRAMME

INCORPORATION OF EXISTING MONITORING PROGRAMMES

FullFullFullDANGEROUS SUBSTANCES -76/464/EEC

Partial
Proposed 3-4 times per 
year instead of monthly 
required by Fish 
Directive

Partial
Not all parameters 
included in Annex 
of Fish Directive 
are included

Full
For LWBs. There are 12 
more reservoirs not
characterised as LWBs, 
where monitoring is 
currently applied

FRESHWATER FISH DIRECTIVE – 78/659/EEC

FullFullFullDRINKING WATER – 75/440/EEC
AS REPLACED BY WFD ANNEX V §1.3.5 
FROM 2007 (SURVEILLANCE – ADDITIONAL 
MONITORING PROGRAMME)

FrequencyQuality 
Element

SiteDIRECTIVE OR DECISION



EXTENDED MONITORING PROGRAMME BASIC MONITORING PROGRAMME

IT IS ESTIMATED THAT AN OVERALL REDUCTION RANGING 
FROM 15-30% COULD BE ACHIEVED DEPENDING MAINLY ON 
THE POSSIBILITY OF MANAGING EFFICIENTLY “PEAK 
DEMAND” PERIODS

15.943103.592TOTAL

13.12885.752ANALYSIS

119.535

2.81517.840SAMPLING

OPERATIONALSURVEILLANCE

2-3SAMPLING

1SENIOR ( FINAL ASSESSMENT 
MANAGEMENT)

1 CHEM –
1-2 BIOL**

ANALYSIS – INITIAL 
EVALUATION

**BIOL MIGHT BE REQUIRED TO BE PRESENT IN SAMPLING AT LEAST AT 
THE EARLY STAGES OF PROGRAMME

LAKE WATER BODIES MONITORING PROGRAMME

15.94371.306TOTAL

13.12859.070ANALYSIS

87.249

2.81512.236SAMPLING

OPERATIONALSURVEILLANCE

PROVISIONAL COST IN CP

INDICATIVE PERSONNEL

NOTE
OPERATIONAL MONITORING IS REQUIRED EVERY YEAR OF THE MONITORING CYCLE
SURVEILLANCE IS REQUIRED ONCE ECERY 6 YEARS OF THE RBMP MONITORING CYCLE



BASIC MONITORING PROGRAMME

1. PHYTOPLANKTON (Chlorophyll – a): Proposed –
Intercalibration Exercise

2. BENTHIC MACROINVERTEBRATES: Not 
proposed– Research project proposed instead

3. PHYTOBENTHOS: Not proposed– Research 
project proposed instead

4. MACROPHYTES: Not applicable due to great 
seasonal variation – Future research project 
proposed instead

5. FISH : Not applicable

I. PHYTOPLANKTON (Chlorophyll – a): Proposed
II. BENTHIC MACROINVERTEBRATES: Not 

proposed– Research project proposed instead
III. PHYTOBENTHOS: Not proposed– Research 

project proposed instead
IV. MACROPHYTES: Proposed for the second 

monitoring cycle
V. FISH : Not applicable
VI. Zooplankton: Proposed, not mandatory by WFD –

valuable pollution indicator( to be discussed)

EXTENDED MONITORING PROGRAMME

1. PHYTOPLANKTON (Chlorophyll – a): Proposed –

Intercalibration Exercise

2. BENTHIC MACROINVERTEBRATES: Not proposed–

Research project proposed instead

3. PHYTOBENTHOS: Not proposed– Research project 

proposed instead

4. MACROPHYTES: Not applicable due to great seasonal 

variation – Future research project proposed instead

5. FISH : Not applicable

I. PHYTOPLANKTON (Chlorophyll – a): Proposed
II. BENTHIC MACROINVERTEBRATES: Not proposed–

Research project proposed instead
III. PHYTOBENTHOS: Not proposed– Research project 

proposed instead
IV. MACROPHYTES: Proposed for the second monitoring 

cycle
V. FISH : Not applicable
VI. Zooplankton: Proposed, not mandatory by WFD –

valuable pollution indicator (to be discussed)

LAKE WATER BODIES MONITORING PROGRAMME

BQEs – Fresh Water Reservoirs

BQEs – Salt and brackish natural lakes



Rivers Key Issues

Issues raised in WG discussionsIssues raised in WG discussions



I. Sites in RWBs of surveillance monitoring network 
with “no flows” because of natural reasons, i.e. western 
Cyprus (Akamas area)

I. Sites in RWBs of surveillance monitoring network 
with “no flows” because of natural reasons, i.e. western 
Cyprus (Akamas area)

Alternative solutions
1. Install flowmeters in order to collect data
2. Move sites in adjacent RWBs (same or different basin) and regroup
3. Remove sites
Analysis:
Solution 2:might lead to a small reduction in sites 
Solution 1: safer but more costly
Related policy action

Review of RWBs network and communicate changes to EU
Case strengthened by alternative solution 1

WHEN:
• Summary report (March 

2007)
• End 2008 or
• End 2009

• If no data support is 
intended

• If flow data will be 
available



II. Sites in RWBs downstream of dams with “no 
existing flows”

II. Sites in RWBs downstream of dams with “no 
existing flows”

Surveillance sitesSurveillance sites
Alternative solutions
1. Maintain sites, install flowmeters and collect quality data by sampling 

when and if water is available
Advantage:Advantage: Support case of Support case of HMWBsHMWBs final designation in 2009 (status lower final designation in 2009 (status lower 

that GOOD is required)that GOOD is required)
2. Remove and replace with upstream (before the dam) sites
Risk:Risk: Possible good or high status Possible good or high status no HMWB designationno HMWB designation
3. Remove sites completely and combine it with review of river and lake 

WBs – communicate changes to EU 
Analysis

Solution 1: more consistent with the spirit of WFD 
Solutions 1 and 2: might lead to the necessity of establishing “ecological flow” 
downstream of the lakes as a measure in the relevant RBMP
Solution 3: may not be accepted by EU



II. Sites in RWBs downstream of dams with “no 
existing flows” (2)

II. Sites in RWBs downstream of dams with “no 
existing flows” (2)

Operational sitesOperational sites
Alternative solutions

1. Maintain sites, install flowmeters and collect quality data by sampling when and 
if water is available

Advantage:Advantage: Support case ofSupport case of HMWBsHMWBs final designation in 2009 (status lower that GOOD is final designation in 2009 (status lower that GOOD is 
required)required)

2. Remove RWB monitoring sites and add adequate GWB monitoring sites and
combine it with review of river and lake WBs – communicate changes to EU

3. Replace sites with upstream (before the dam) sites - grouping
Analysis

Solution 1: 
more consistent with the spirit of WFD
BQEs unlikely to function .Will most likely lead to lower than GOOD Ecological Quality
More costly
Inclusion in programme of measures and / or less stringent objectives Possible 
requirement of “ecological flow” 

Solution 2: may not be accepted by EU
Solution 3: inconsistent with existing risk characterisation, grouping possibly not accepted by EU –

not suggestednot suggested



III. Operational sites in RWBs with “no flows” 
downstream of pollution sources (especially point 
sources)

III. Operational sites in RWBs with “no flows” 
downstream of pollution sources (especially point 
sources)

Alternative solutions
1. Maintain sites, install flowmeters and collect quality data by sampling when and 

if water is available
2. Remove RWB monitoring sites completely and add adequate GWB monitoring 

site and combine it with with review of RWBs designation – communicate 
changes to EU

3. Replace sites with upstream (before pressures) sites - grouping
Analysis
Solution 1: 

more consistent with the spirit of WFD 
can substantiate the “no flows” 
Can strengthen the case review of RWBs designation

Solution 2: may not be accepted by EU because of no data support
Solution 3: inconsistent with existing risk characterisation grouping possibly not accepted by EU –

not suggestednot suggested



IV. Monitoring sites in occupied territoriesIV. Monitoring sites in occupied territories

They will be removed

V. Request for monitoring sites to be placed close to 
existing flowmeters

V. Request for monitoring sites to be placed close to 
existing flowmeters

Surveillance monitoring sites:
Many will be accommodated Many will be accommodated 
Limiting factor: TypologyLimiting factor: Typology

Operational monitoring sites:
Under examination  Under examination  
Limiting factor: Location of pressures (especially point sourcesLimiting factor: Location of pressures (especially point sources))



BQEs – Typology

Issues raised in WG discussionsIssues raised in WG discussions



I. Steps of BQE application
(to be repeated for every BQE)

I. Steps of BQE application
(to be repeated for every BQE)

1. Sampling
Physicochemical (same to BQE frequency)
Hydromorphological (1 in six years)
Biological 

2. Data analysis for
BQE
Hydromorphological 
physicochemical

3. Measurement assessment – grading for
BQE
Hydromorphological 
Physicochemical

4. Assessment of WB EQS for the specific BQE
(Combination of biological, hydromorphological and physicochemical metrics and 
indices)

The lowest EQS grade is adopted for the Ecological Quality grade of the WB
- Application of “one out all out” WFD principle -



Analytical example:
BQE in River Water Bodies

Analytical example:
BQE in River Water Bodies

1. Selection of adequate sampling location(s) for each WFD-RWB sampling station 
(Takes place once)

Depends on the BQE dispersal and habitat characteristics
2. Collection of data on different hydromorphological parameters for each RWB 

sampling station
3. Identification of hydromorphological “reference conditions”for each RWB type 

(Takes place once)
4. Assessment of hydromorphological quality according to an integrated quality 

classification system adapted to local conditions (not available yet)
Steps 2,3 and 4 are to be carried out by experienced personnel hSteps 2,3 and 4 are to be carried out by experienced personnel having specialist knowledge of aving specialist knowledge of 
plant identification and / or fluvial geomorphologyplant identification and / or fluvial geomorphology
Source of info: European Standard EN 14614:2004Source of info: European Standard EN 14614:2004
Situation in Cyprus
Hydromorphological assessment is being carried out only in 1 type of RWBs (continuous flow), 
according to British methodology adapted for Italy, Intercalibration programme

Possible need of further adaptation to Cyprus conditions
Need of further expansion to other RWB types (RWBs with high and low volume intermittent flow)

5. Take BQE sample and water sample (physicochemical parameters)
6. Lab analysis of samples’s  BQE parameters

Specialised personnel (biologist with training / experience in the specific BQE) is 
required



7. Identification of BQE “reference conditions” for each RWB type
8. Assessment of BQE’s parameters metrics 

Assessment BQE method developed for Cyprus conditions required
Highly specialised and experienced personnel required

9. Assessment of the physicochemical quality 
10. Combine 4,8,9, as above in order to assess the Ecological Quality Status for this 

BQE

Analytical example:
BQE use in River Water Bodies (2)

Analytical example:
BQE use in River Water Bodies (2)

Situation in Cyprus rivers
Ecological Quality assessment is being carried out only in one type  of RWBs
(continuous flow), based on only BQE (benthic invertebrates), Intercalibration 
Programme

Possible need of further adaptation – development of BQE quality assessment methods to Cyprus 
conditions
Need of further expansion to other RWB types

At least one research programme has been proposed on the applicability of 
two or more BQEs in Cyprus:

Macrophytes
Phytobenthos (Diatoms)

Phytoplankton  (chlorophyll-a), has been sampled in the framework of the 
Intercalibration programme, and seems to be applicable in some cases of RWBs (lentic
character, pressure: eutrophication)
Phytobenthos (Diatom) samples have been collected in the framework of the
Intercalibration programme



BQE – Typology – RWBs of Cyprus
Conclusions

BQE – Typology – RWBs of Cyprus
Conclusions

1. Cyprus has no significant existing data on its river BQEs

2. EQS assessment requires the existence of 
• Hydromorphological quality measurement – assessment system

• BQE measurement – assessment system

3. Both assessment system require the identification of relevant “reference 
conditions” for each type of RWBs

4. The current Intercalibration programme in rivers covers at present  1 BQE and 1 
of the 3 types of RWBs

5. Further work might be needed for better adaptation of assessment systems and 
type reference conditions to the hydrological, geomorphological and ecological 
conditions of Cyprus (consultation with intercalibration experts)

6. Dissemination of intercalibration experience is limited due to lack of personnel



Cost and Personnel issues



Cost  assessment

EXTENDED APPROACH

Analysis Sampling Hydro-Morphology

Surveill Operat Surveill Operat Quant Surveill Operat Quant

rivers 135.514 115.302 88.658 35.651 - 127.400 68.250 - 570.775

lakes 123.366 13.128 36.589 2.815 - 34.850 400 - 211.148

groundwater 187.314 407.184 19.844 35.974 56.502 - - 8.910 715.728

coastal 85.752 10.014 17.840 1.868 - 3.520 320 - 119.314

Total 531.946 545.628 162.932 76.307 56.502 165.770 68.970 8.910 1.616.965

BASIC APPROACH 

Analysis Sampling Hydro-Morphology 

Surveill Operat Surveill Operat Quant Surveill Operat Quant  

rivers 68.664 87.268 52.773 26.269 - 97.825 56.875 - 389.674 

lakes 110.256 13.128 29.553 2.815 - 24.600 400 - 180.751 

groundwater 119.781 253.898 13.001 25.221 39.884 - - 6.110 457.895 

coastal 59.070 10.014 12.236 1.868 - 2.560 0 - 85.748 

Total 357.771 364.308 107.563 56.172 39.884 124.985 57.275 6.110 1.114.069 
 

Extended approach

Basic approach
Total cost of surveillance programme: 860.648 CP
Total cost of operational programme: 756.317 CP

Total cost of surveillance programme: 590.319 CP
Total cost of operational programme: 523.749 CP



What is not included in the cost 
assessment . . . 

1. The cost of additional required infrastructure (e.g. flowmeter, stations, 
boreholes, etc)

2. The cost of intercalibration and other research programmes required for 
the development of relevant assessment methods for BQEs

3. Additional required sampling equipment (not significant)

4. The cost of vessel crew participating in coastal monitoring programme



PersonnelPersonnel

Rivers – Lakes Coastal Groundwater
Sampling 15-20 2-4* 6-10
Analysis - initial 
evaluation

4–5 Chem –
2-3 Biol**

1 Chem –
2 Biol** 2 Chem

Senior (final 
assessment 
managemaent)

2-3 1-2 1-2

Chemists Biologists Senior staff Support staff
Total 7-8 4-5 5-7 23-34

*VESSEL CREW IS NOT INCLUDED

**BIOL MIGHT BE REQUIRED TO BE PRESENT IN SAMPLING AT 
LEAST AT THE EARLY STAGES OF PROGRAMME

FOR BASIC APPROACH IS ESTIMATED 
THAT COMPARED TO THE EXTENDED AN 
OVERALL REDUCTION RANGING FROM 
15-30% COULD BE ACHIEVED 
DEPENDING MAINLY ON THE 
POSSIBILITY OF MANAGING EFFICIENTLY 
“PEAK DEMAND” PERIODS

Extended approach Basic approach

Note 1: The personnel required depends on the number of BQEs to be included as well as the 
knowledge and experience disseminated from Intercalibration and other research programmes

Note 1: Finally the personnel required depends on the institutional organisation of WFD monitoring 


