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Exchange with existing methodologies and 
approaches

• The methodologies and approaches existing in both countries
were initially identified, collected, translated and exchanged

• The methodologies that should be given increased attention
were identified:
• Groundwater body delineation – harmonization will be done

simultaneously with the delineation of transboundary groundwater bodies
(WP2; next presentation);

• Conceptual model development – a detailed comparison is required, but
complete harmonization will not be possible

• Natural baseline and threshold values delineation – a detailed
comparison is required, possible harmonization needed

• Pressure assessment - a detailed comparison is required, but complete
harmonization will not be possible

• Groundwater body status assessment – a detailed comparison is required,
but complete harmonization will not be possible (will be the main focus)

Groundwater assessment methodologies and approaches Estonia Latvia
Groundwater body delineation
Natural baseline and threshold values delineation
Pressure assessment of groundwater bodies
Groundwater vulnerability assessment to nitrates pollution
Conceptual model development
Groundwater associated aquatic ecosystems identification and 
assessment
Groundwater body status assessment
• Chemical status assessment (including trend assessment)
• Quantitative status assessment

The decision in favor of non-harmonization was chosen for the following methodologies:
Groundwater vulnerability assessment to nitrates pollution – both countries already carry out assessment in accordance with the requirements of the Nitrates
Directive, as well as Nitrate Vulnerable Zone is not prevalent in the identified transboundary GWBs (or its prevalence is insignificant)

Groundwater associated aquatic ecosystems identification and assessment - the identification of these ecosystems and their quality assessment in the
territory of Latvia was carried out in a separate Latvian-wide project*, the results of which were available only at the beginning of 2022 - as a result,
harmonization within the framework of the WaterAct project was not possible, but the results of the mentioned project were taken into account during the
harmonization of groundwater body assessment tests

The methodology is developed and available
The methodology is developed and available, but not complete
The methodology has not been developed and is not available

*Project “Identification and assessment of groundwater dependent ecosystems 
at the level of Latvian groundwater bodies” (financed by Latvian Environmental 
Protection Fund). Available: https://lvafa.vraa.gov.lv/projects/1-08_205_2020

https://lvafa.vraa.gov.lv/projects/1-08_205_2020


Analysis of the requirements of European water policy and best
implementation practices
• The Ministry of the Environment (Estonia) hired an external

expert from the University of Tartu - Enn Karro

• A report was prepared, which included:
• the principles of formation and definition of transboundary groundwater

bodies (TGWBs) – the requirements of European water policy for the
establishment of transboundary groundwater bodies, the assessment of
the status of common GWBs and the joint reporting of data to the
European Commission were analyzed;

• the establishment and status assessment of TGWBs in the EU Member
States under the Water Framework Directive – pointing out the problems
arisen and their possible solutions

• The last chapter of the expert assessment was aimed to
describe what practical experiences, based on literature
review and the two case studies, could be used in the
identification and assessment of Estonian-Latvian TGWBs

• This report was an invaluable help and reference in the
further implementation of the WaterAct project

• Huge thanks to Enn Karro for his work and time!



Conceptual model harmonization

• In order to develop a common and harmonized structure for
conceptual models of Estonian-Latvian TGWBs, comparison
was initially carried out:
• in both countries, they are structured in two parts - the first part

consists of natural features of the hydrogeological system while
the other part is presenting the human activities in the area

• data is structured in tables with the same structure for all GWBs
• accompanied with additional visual materials
• detailed information could be found in conceptual models used

in Estonia

• The decision within the consortium was made to:
• adopt the Estonian conceptual model structure, transforming

and supplementing it with additional elements applied in the
case of Latvia

• adopt the overall content and visual solution from the Estonian
visual materials, modifying and adapting them to the specifics
and needs of the WaterAct project

• The final result (completed tables with visual materials) will
be demonstrated in the next presentation



Natural baseline and threshold values (+ other criteria) harmonization

Pollutant/indicator Unit of 
measurament

Threshold value
(environmental quality standard, limit value)

Transboundary 
GWB code

Estonia Latvia
Level of threshold 

value establishment 
(national, GWB)

Nitrates (NO3-) mg/l
50 National 21,23,25,26

D6,A10,P

- 27 (aerobic)
25.2 (anaerobic) GWB A8

Active substances in pesticides, 
including their relevant 
metabolites, degradation and 
reaction products(1)

µg/l 0.1
0.5 (total)(2) National 21,23,25,26

D6,A8,A10,P

Nitrites (NO2-) mg/l - 0.5 National(3) A8

Total nitrogen (Ntot) mg/l - 3 National(3) A8

Amonium (NH4+) mg/l 0.5 (aerobic)
1.5 (anerobic) 0.425 National

GWB

23,25,26 (aerobic)
21 (anaerobic)

A8

Chlorides (Cl-) mg/l - 134 GWB A8

Sulphates (SO42-) mg/l - 165 GWB A8

Permanganate index (CODMn) mg/l - 5 National(3) A8

Sum of benzene, toluene, 
ethylbenzene and xylenes (BTEX) µg/l - 5 National(3) A8

Chemical oxigen demand (COD) mg/l ≤ 5 - National 21,23,25,26

pH level [pH] 6-9 - National 21,23,25,26

Trichlorethylene (TCE) µg/l 70 5 National
National(3)

21,23,25,26
A8

Tetrachlorethylene (PCE) µg/l 70 5 National
National(3)

21,23,25,26
A8

Arsenic (As) µg/l 100 7.45 National
GWB

21,23,25,26
A8

Cadmium (Cd) µg/l 10 2.65 National
GWB

21,23,25,26
A8

Mercury (Hg) µg/l 2 0.58 National
GWB

21,23,25,26
A8

Lead (Pb) µg/l 200 5.83 National
GWB

21,23,25,26
A8

Nickel (Ni) µg/l - 11.1 GWB A8
(1) “Pesticides” means plant protection products and biocidal products as defined in Article 2 of Directive 91/414/EEC and in Article 2 of Directive
98/8/EC, respectively
(2) “Total” means the sum of all individual pesticides detected and quantified in the monitoring procedure, including their relevant metabolites,
degradation and reaction products.
(3) Limit value in Latvia is established at the national level, but only for GWBs with significant point pressure.

• Comprehensive comparison of approaches applied in both
countries was initially carried out:
• both countries have relied on BRIDGE methodology (+ considering the

existing pressures)
• some differences were found in the preparation of the datasets and

the treatment of anthropogenic influences

• Regarding identified TGWBs, in practically none of them
defined threshold values were used in the status
assessment (Latvia), or they was not determined at all
(Estonia), because:
• practically none of identified TGWBs are at risk of not achieving good

status and/or no significant pressures have been identified in them
• other environmental quality standards (EQS) and limit values (LV) set at

the national level have a higher priority and are used in the chemical
status assessment and are applicable to all GWBs (Estonia) or
applicable to GWBs with significant pressures (Latvia - GWB A8)

• An agreement was reached that further harmonization of
methodologies is not necessary at this stage

• the environmental quality standards (EQS) and limit values
(LV) set in the legislation at the national level in both
countries was not changed during the project - they were
used in further status assessment (the same approach has also
been applied in other cases in Europe)



Pressure assessment harmonization (1)

• Comprehensive comparison of approaches applied in both
countries (point and diffuse pressures, groundwater abstraction)
showed that the approaches are significantly different

• Point pressures:
• both countries have assessed the impact of pressures at the

level of surface water bodies (SWBs), but in Latvia this has
only been the first step, followed by detailed assessment,
taking into account hydrogeological conditions at each site

• Diffuse pressures:
• while in Estonia, the same approach as for point pressures

was used, in Latvia the assessment was carried out in a
multiple steps procedure, including, for example, land use
and livestock data analysis

• Groundwater abstraction:
• while in Estonia, a dynamic hydrogeological model was used

comparing groundwater abstraction with the natural
groundwater balance, in Latvia, groundwater abstraction
pressures was evaluated in the context of its intensity and
distribution (dynamic hydrogeological model has still not
been developed)



Pressure assessment harmonization (2)

• Due to significant differences in applied methodologies in
both countries, an agreement was reached that creation
of harmonized approaches would be too time and
resources consuming:
• differences have arisen due to the level of detail of the

available datasets in each country and their quality, as well
as due to differences in the knowledge base and technical
solutions

• Harmonization should preferably be carried out within
separate project(s), starting with development of a
hydrodynamical model in Latvia:
• at first, at least for the identified transboundary GWBs, but

ideally - for the entire territory of Latvia;
• only after development of mutually comparable

hydrodynamical models, it will be possible to develop a
harmonized approaches for pressure assessment



Groundwater body status assessment harmonization (1)

• According to the Water Framework Directive, all GWBs
must be in good chemical and quantitative status

• To accomplish that, methodologies must be developed by
each Member State to assesses these statuses which can
be described as the risk assessment on how human
activities can endanger the achievement of environmental
objectives of the groundwater.

• CIS Guidance Document No.18 suggests a tiered approach
with nine tests for chemical and quantitative status
assessment. Each relevant test must be carried out
independently and the results must be combined to give
an overall assessment. The worst-case test results define
the overall status of GWB.

• In order to develop a common approach for the status
assessment of identified TGWBs, comprehensive
comparison was initially carried out of already applied
methodologies in Estonia and Latvia.



Groundwater body status assessment harmonization (2)

• In the case of Latvia, not all the necessary assessment tests
were developed and implemented previously, as a result of
which comparison was not always possible - in such cases
the Estonian approach or an equivalent solution was
considered
• if possible, taking into account the amount and quality of

available data and existing knowledge base in Latvia

• In cases where the differences between approaches were
very minimal or related to local factors and did not
significantly affect assessment process, no harmonization
was proposed

• In cases where the differences were so significant that
harmonization was not possible, recommendations were
given for possible solutions in the future.



Chemical status assessment harmonization
Test 1: General quality assessment

Harmonized approach:

Before harmonization:

EE LV

• The test procedure was developed in both countries
before, but during the comparison differences were
observed (most significant – during the trend
assessment)

• Harmonization to a greater or lesser extent was
performed at each step of the test

• In the case of Latvia, the three separate subtests
(separated due to pressure type) were combined
into one through the harmonization process

• It was not possible to fully harmonize steps
including trend assessment results, which is related
to the quality and quantity of the data, as well as
the peculiarities of monitoring network in the case
of Latvia (preparation of aggregated data trendline
by GWB is not possible in the case of Latvia)



Chemical status assessment harmonization
Test 2: Saline or other intrusions

EE LV

• The test procedure was developed in both countries
before, but during the comparison differences were
observed (most significant – during the trend
assessment)

• Harmonization to a greater or lesser extent was
performed at each step of the test

• In the case of Latvia, the two separate subtests
(separated due to intrusion type) were combined
into one through the harmonization process

• It was not possible to fully harmonize steps
including trend assessment results, which is related
to the quality and quantity of the data, as well as
the peculiarities of monitoring network in the case
of Latvia (preparation of aggregated data trendline
by GWB is not possible in the case of Latvia)

Harmonized approach:

Before harmonization:



Chemical status assessment harmonization
Test 3: Surface waters

EE LV

Before harmonization:

• Until now, the assessment procedure for this test
was developed only in the case of Estonia

• In the case of Latvia, the assessment procedure was
not developed until now due to fact that
groundwater associated aquatic ecosystems
(GAAEs) were not identified in Latvia before

• In 2021, GAAEs were identified and assessed in all
the territory of Latvia within the framework of
another project*

• During the WaterAct project, the procedure used in
Estonia was adopted and used in the harmonized
status assessment (in the case of Latvia including
the results of the aforementioned project)

*Project “Identification and assessment of groundwater dependent ecosystems at the level of Latvian 
groundwater bodies” (financed by Latvian Environmental Protection Fund). Available: 
https://lvafa.vraa.gov.lv/projects/1-08_205_2020

Harmonized approach:

https://lvafa.vraa.gov.lv/projects/1-08_205_2020


Chemical status assessment harmonization
Test 4: Groundwater dependent terrestrial ecosystems

EE LV

• Until now, the assessment procedure for this test
was developed only in the case of Estonia

• In the case of Latvia, the assessment procedure was
not developed until now due to fact that
groundwater dependent terrestrial ecosystems
(GDTEs) were identified only in Gauja river basin
(the GroundEco project)

• During the WaterAct project, GDTEs were identified
and assessed in both Gauja and Salaca river basins
(project territory)

• During the project, the procedure used in Estonia
was adopted and used in the harmonized status
assessment, incorporating results of GDTEs
assessment and making slight changes

Harmonized approach:

Before harmonization:



Chemical status assessment harmonization
Test 5: Drinking water protected areas

EE LV

Harmonized approach:

Before harmonization:

• Until now, the assessment procedure for this test
was developed only in the case of Estonia

• During the WaterAct project, the procedure used in
Estonia was adopted and used in the harmonized
status assessment, making slight changes and, in
the case of Latvia, allowing a slightly different
approach regarding the trend assessment



Quantitative status assessment harmonization
Test 6: Water balance

• Harmonization within the framework of the WaterAct project was not possible – the approaches used in both countries are
significantly different:

• As in the case of the assessment of groundwater abstraction pressures, while in the case of Estonia the assessment of the
water balance is based on the data of a dynamic hydrogeological model, in the case of Latvia the assessment is based on
approved groundwater resources and changes in groundwater levels

• Harmonization of the test will be possible only in the future, when a dynamic hydrogeological model will be developed in
Latvia



Quantitative status assessment harmonization
Test 7: Saline or other intrusions

EE LV

Harmonized approach:

Before harmonization:

• The test procedure was developed in both countries
before, but during the comparison some differences
were identified (regarding the use of groundwater
level data)

• For the harmonized approach, the Latvian approach
was adopted for groundwater level data analysis –
the changes in groundwater levels were analyzed
only locally (individually by monitoring points), not
by aggregated groundwater level trend plots by
GWB



Quantitative status assessment harmonization
Test 8: Surface water

EE LV

• Until now, the assessment procedure for this test
was developed only in the case of Estonia

• In the case of Latvia, the assessment procedure was
not developed until now due to fact that
groundwater associated aquatic ecosystems
(GAAEs) were not identified in Latvia before

• In 2021, GAAEs were identified and assessed in all
the territory of Latvia within the framework of
another project*

• During the project, the procedure used in Estonia
was adopted and slightly modified in the
harmonized status assessment (in the case of Latvia
including the results of the aforementioned project)

*Project “Identification and assessment of groundwater dependent ecosystems at the level of Latvian 
groundwater bodies” (financed by Latvian Environmental Protection Fund). Available: 
https://lvafa.vraa.gov.lv/projects/1-08_205_2020

Harmonized approach:

Before harmonization:

https://lvafa.vraa.gov.lv/projects/1-08_205_2020


Quantitative status assessment harmonization
Test 9: Groundwater dependent terrestrial ecosystems

Harmonized approach:

Before harmonizing:

EE LV

• Until now, the assessment procedure for this test
was developed only in the case of Estonia

• In the case of Latvia, the assessment procedure was
not developed until now due to fact that
groundwater dependent terrestrial ecosystems
(GDTEs) were identified only in Gauja river basin
(the GroundEco project)

• During the WaterAct project, GDTEs were identified
and assessed in both Gauja and Salaca river basins
(project territory)

• During the project, the procedure used in Estonia
was adopted and used in the harmonized status
assessment, incorporating results of GDTEs
assessment and making slight changes



Some conclusions…

• Taking into account the fact that in the analyzed examples of good practices of other cases of transboundary
cooperation, harmonization has taken place rather formally (only by exchanging the obtained results within
each country) and without real harmonization of assessment procedures - with the work done in the
WaterAct project, Estonia and Latvia are already a step ahead!

• It is also necessary to take into account the fact that the
WaterAct is the first project of such scope and
ambition, in which practically all issues related to River
Basin Management Plans are considered for the first time
between Estonia and Latvia.

• The identified differences between the many and diverse
assessment procedures and the achieved harmonization in
some of them are already worth considering as a
significant progress and achievement that will facilitate
the work in the coming years of cooperation

• Till we cooperate again!



Thank you for your attention!


