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Analysis of the monitoring network along the lower stretch of the
Danube River based on certain criteria and constraints —
implementation of the transboundary monitoring programme.

With the entry into force of the Water Framework Directive (2000/60/EC), waters in
the EU should be managed in accordance with a single legal framework and waters are
no longer to be managed within the boundaries of administrative units, but at the level of
river catchment areas. Implementation of different monitoring programmes is a key point
in good management of transboundary water bodies. The general objective of the sub-
activity is to analyze the monitoring network for surface water and groundwater in both
countries, information on standards and legislation and recommendations to obtain a
good ecological status and good chemical status in the transnational water bodies.

2.1.1. Analysis of the Romanian monitoring network

In Romania there is an integrated monitoring system in compliance with Water
Framework Directive and all European Requirements in water field:

Water Framework Directive 2000/60/EC - Article 8 and Annex V;

CIS 19 - Chemical monitoring surface water;

Guidance document 7 - Monitoring under the Water Framework Directive;

Directive 75/440/EEC - concerning the quality required of surface water intended
for the abstraction of drinking water;

Directive 78/659/EEC fresh water for fish;

Directive 79/923/EEC quality required of shellfish waters;

Directive 91/676/EEC concerning the protection of waters against pollution caused
by nitrates from agricultural sources;

Directive 2008/105/EC - on environmental quality standards in the field of water
policy, amending and subsequently repealing Council Directives 82/176/EEC,
83/513/EEC, 84/156/EEC, 84/491/EEC, 86/280/EEC and amending Directive
2000/60/EC of the European Parliament and of the Council,

Directive 2009/90/EC — about technical specifications for chemical analysis and
monitoring of water status;

International Requirements and bilateral agreements in water field.

a) Surface water

Water Monitoring System it’s been operating in a scientific and definite structure
since 1976, when the Water Basin Directorates were established. With an insufficient
monitoring network and without an integrated quantity-quality approach the water
monitoring system it's been working since the early twentieth century with a greater
emphasis on hydrometric measurements at few hydrometric stations located especially
on the major rivers.

Water monitoring network has suffered constant increases and improvements,
and in 2002 the question about the modernization and the development of water
integrated monitoring system in order to meet the European standards was raised.
Currently, in Romania, the total number of surface water quality monitoring sections is



about 1261. Water monitoring programs became operational on 22.12.2006, being
applied to surface water bodies, groundwater bodies and protected areas.

The surface water bodies means one of the following surface water categories:
rivers, lakes, transitional waters or coastal waters - or as artificial surface water bodies
or heavily modified surface water bodies.

Evaluation of the quality of water resources

The evaluation of surface water is achieved in accordance with the Water
Framework Directive, transposed in different laws in Romania based on the normative
definitions of quality status and on specific parameters for which maximum limits have
been set for each quality status separately.

In Romania, for classification of surface water bodies in ecological status, five
regulatory environmental status were defined (very good, good, moderate, weak, poor)
and for each quality indicator were set allowable limits. Using these indicators, based on
the principle of the most unfavorable value, is made the classification of water bodies in
corresponding ecological status.

The quality elements for classification of ecological status of surface waters are:

- biological parameters (composition and abundance of aquatic flora - phytoplankton,
macrophytes and phytobentos, bentic invertebrate fauna, fish fauna);

- hydro-morphological parameters (hydrological regime, river continuity,
morphological conditions) supporting the biological elements;

- chemical and physico-chemical parameters supporting the biological elements
(general parameters: thermal conditions, oxygenation conditions, salinity,
acidification status, nutrient conditions and in lakes transparency analysis and
specific pollutants (pollution with all priority substances identified as being
discharged into water bodies, pollution with other substances identified as being
discharged in significant quantities into water bodies).

To process information from the control sections of specific water bodies and
from specific monitoring programs these steps were followed:
- estimation of the typical values (maximum, arithmetic mean, minimum, standard
deviation, percentile 50% and percentile 90%) for each quality indicator;
- characterization of water quality in each monitoring section of the water body, than
the global water quality, considering the cumulative effect (weighted) of all
indicators of a characteristic group.

To assess overall water quality in each monitoring section for each quality
indicator the mean and percentile values of 90% and 10% are calculated for dissolved
oxygen, and these values are compared with limit values of quality categories under the
regulations (currently limits for the five classes as provided in Romanian Ministry of
Environment and Water Management Order no. 161/2006). Following these procedures
results in the classification of each section in one of the five quality categories, hamely
quality status of each section characterizing surface water body. Normative indicators
for the five classes were divided into five main groups namely: system of oxygen,
nutrients, general ions, salinity, toxic pollutants and specific natural origin, other relevant
chemical indicators.



Evaluation of the wastewater

The overall quality of wastewater sources is assessed taking into account the
following features:

- volumes of wastewater evacuated in natural receptors (rivers), divided on various
categories, depending on the workload and how is carried out their treatment
(waste- water that does not require treatment; wastewater that require treatment:
untreated sewage, poorly treated sewage, sufficient treated wastewater);

- quantities of pollutants discharged temporarily, monthly, respectively annually;

- the way the wastewater treatment functioned, so called statistical evaluation
(properly functioning of the sewage plants, inadequate functioning of the sewage
plants).

The monitoring system of water resources on the Danube River

The lower Danube river sector has a distance of 1075 km and the southern
border of Romania between localities Bazias and Sulina making border with Serbia
(235.5 km), Bulgaria (469.5 km), Moldova (0.6 km) and Ukraine (53.9 km) collecting
most rivers in Romania with the exception of Dobrogea region rivers. On the lower
sector the Danube drainage basin includes a variety of natural regions: Balcanic
mountains, Carpatic mountains, Prebalcanic plateau, Moldavian plateau, Romanian
plain and Danube Delta. In accordance with the Water Framework Directive, this region
includes five specific subsystems, namely: rivers, lakes, groundwater, wastewater and
transitional waters.

Achieving integrated water monitoring system on the Romanian-Bulgarian border
counties is currently done through 3 specific monitoring programs applied to surface
water. The monitoring systems approach three areas of investigation: water, sediment
and biota.

Thus, in accordance with the Water Framework Directive, article 8, three types of
monitoring for surface water were established: surveillance, operational and
investigative monitoring.

Surveillance monitoring serves in the assessment of water status within each
river basin or sub basin. It provides information for the validation of the impact
assessment procedure, for the efficient design of the future monitoring programs and for
the assessment of long-term trend of variation of water resources.

Operational monitoring should be conducted for all water bodies, which upon the
impact according to Annex Il of the Water Framework Directive, or upon the basis of
surveillance monitoring, were identified as not likely to carry out the environmental
objectives. It seeks to define the status of aquatic ecosystems at risk or which present
risk of failing to meet environmental objectives. This type of monitoring should be
conducted for all water bodies in which priority substances are discharged.

Investigation Monitoring is carried out to certificate the causes due to which a
water body fails to achieve environmental objectives and to identify the causes of
exceeding of limits of quality standards.

Investigative monitoring for Danube river is planned several times a day in the
event of contamination of domestic or cross-border nature. For example, when the
accident happened at the aluminum plant in the west part of Hungary and the Danube



river was expected to be contaminated (water pollution with red mud), the frequency of
investigation monitoring program was: 1 sample/day (the first 3 days, until the coming
wave of pollution in the country), 1 sample/4 hours (while the wave was estimated date
and time that pollution cross country) and then decreased to 1 sample/week during a
period of two months.

Other monitoring programs applied to surface water and groundwater are:
- sections of reference program (R) applied to surface water;
- intercalibration program for ecological status (IC), applied to surface water;
- drinking water program (P), applied to surface water and groundwater;
- wvulnerable areas program (ZV), applied to surface water and groundwater;
- ichthyofauna monitoring program (IH) applied to surface water;
- habitats and Species Protection Program (HS), applied to surface water;
- international conventions program (Cl), applied to surface water and groundwater;
- the knowledge of morphological alterations pressures program (CAPM), applied to
surface water;
- "the best available section” program (CBSD) applied to surface streams.

In Romania, monitoring programs are being applied to surface water bodies,
groundwater bodies and protected areas by National Administration "Romanian Waters"
through 6 territorial branch (Banat, Jiu, OIlt, Arges-Vedea, Buzau-lalomita, Prut,
Dobrogea-Litoral Water Basin Administrations) on the southern border counties (Figure
1). The monitoring of the water quality on the entire Romanian Danube river is
systematically covering 1075 km of river where, there are 50 monitoring water quality
sections: 43 sections on the river and 25 transitional sections.

Analysis of water samples is carried out at modern and properly equipped
laboratories, where for most of the analyzed indicators the methods have been
approved by Romanian Accreditation Association from 29/01/2007 under ISO / IEC
17025/2005.

According to Annex V of the Romanian Ministry of Agriculture, Forests, Waters
and Environment Order n0.44/2004 the water quality monitoring for priority and priority
dangerous substances for the Danube River is accomplished in 7 monitoring water
qguality sections (0O reference sections; 5 representative sections and 2 sections for
substances budget). In case of accidental pollution, the monitoring of water resources is
carried in special regime, the monitoring frequency in some cases being hourly.

Monitoring of surface water quality is achieved by the surveillance monitoring
program (monthly and quarterly campaigns) and fast flow (weekly campaigns) of
physico-chemical, biological and bacteriological indicators. If monitoring section serves
several types of monitoring programs (e.g. a section may be: S, O, BAS, IC, P, IH, ZV,
HS) are monitored all parameters of each program, with highest frequency.

So, water quality monitoring in the area of eligible Romanian counties for surface
waters is done systematically in 78 monitoring sections: 35 sections on the river, 30
sections on lakes and 13 sections on 8 reservoirs. From total number of sections, 9
sections are transitional, from which 3 sections are placed on the river and 6 on the
lakes (Table 1).

10



CWTa e

WEL Bt B N .
| WA stania Bunas P
w4 owwew )/ »
“;f a"”-l

]
FUWEA A e R rETRS

v\ 8 fﬁ? oo

Legend
Duslity Sectians Wl D vesle Liasar Scormsbiabiee
i Trar ke [ ver T1an b Tivar
=3 Pk X . o
0 rarsizioral rivas =hErs 2 i f-.rlillt FIETE-2
rarsiaral akes T Ther nals
_ilare WRA LI bE
e ] —dbey

Figure 1 - Sections for surface water monitoring

Types of monitoring program and monitored parameters in these monitoring
sections are made according to the Handbook of Monitoring System for surface water.

Table 1 - Monitoring programmes implemented on the Romanian sector of the Danube River

Types of Total nr. of . . Protected
No. N o . . Transitional | Transitional
monitoring monitoring |Rivers| Lakes |Reservoirs - areas
crt. - waters (river) |waters (lakes)
programmes sections
1. Surveillance (S)** 78 35 30 13 3 6 16
2. Operational (O)** 35 17 23 5 3 6 6
3. Investigation (I)* - 0 - - - - 7
4. | gy 15 15 | - - : - 15
5. Reference (R)* - 0 - - - - -
6. Ihtiofauna (F)* 19 15 - 4 - - 11
Vulnerable areas
7. (VZ)* 6 4 2 - - 3
Habitats and
8. Species 17 3 6 8 - - 2
Protection (HS)*
"The best section
9 |available” (BAS)* 5 3 1 1 3 ) )
Intercalibration
10. (IC)* 2 2 - - - - 2
International
1. |convention (Cy** 3 3 ] ] 3 ] )
The knowing of the
hydro-
12. |morphological - - - - - - -
deterioration impact
on water (CAPM)*
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European
environment
13 |information and 16 8 7 1 2 3 -
observation network|
(EIONET)

Trans-national
14  |Monitoring network 6 6 - - - - -
(TNTM)

ICPDR
Surveillance and
Operational
program

15 11 11 - - 3 - 6

* - applied to surface water

** _ applied to surface water and groundwater

In Annex 2 and 3 is presented an analysis of the monitoring network developed
on the Romanian sector of the Danube River: elements, parameters and frequency of
surveillance and operational monitoring of surface water.

Also, on the Romanian sector of the Danube River, ICPDR runs its own monitoring
programs (operational and surveillance monitoring 1 and 2 programs) in 11 sections
selected for European environment information and observation network (EIONET) and
Transnational Monitoring network (TNTM).

In accordance with Annex V of the Water Framework Directive, the information

provided by the monitoring system of surface waters is required for:

1. Classification status of water bodies (considering both ecological and chemical
status);

. Validation of risk assessment;

. Effective design of future monitoring programs;

. Evaluation of long-term changes due to natural causes;

. Evaluation of long-term changes due to human activities;

. Estimation of pollutant loads discharged into the marine environment or border;

. Assessing changes in the status of water bodies identified as being at risk in order to
apply response measures to improve or prevent deterioration;

8. ldentification of causes due to which water bodies will not achieve environmental

objectives;

9. Establishing the magnitude and impacts of accidental pollution;

10. Using in the intercalibration exercise;

11. Evaluation of conformity with standards and objectives of the protected areas;

12. Quantifying reference conditions for surface waters.

~NOoO O WN

The rules for selecting water quality monitoring sites within the project (Gruia —
Chiciu Danube sector) were:
- part of Trans-National Monitoring Network of the ICPDR,;
- relevant sites — quality / quantity;
- located just upstream/downstream of an international border;
- located upstream of the confluences of Danube river with its main tributaries;
- located downstream of the major point sources.

Methods of selection of monitoring sites were also based on field-work and on
inventory of the existing archives. At national and international level, a multitude of
synthesis hydrological studies have accumulated morphologic, hydrochemical and
hydrological data regarding water and sediments in the Danube River.

Some studies may be specified, for example:
- Danube hydrological yearbook for the years 2003 - 2011, NIHWM Archive;

12



- "Technical Reports with hydrological and hydrochemical data from the Danube and
the Danube Delta, in the years 1966 - 2011" - NIHWM Archive, Bucharest, 1978-
2011,

- Study of hydrological processes interaction of the River Danube, the Danube Delta
and Black Sea coastal zone (including the beach), 1999, NIHWM Archives,
Bucharest;

- Data on ecological status in terms of hydrological and hydromorphological regime of
the Danube, as required by the Water Framework Directive 2000/60/2007, NAAR,
2009.

Data in various documents in the archive have been identified for a number of
nine gauging stations on the Romanian-Bulgarian common border on the Danube river
(Figure 2).

) \ \R{E | *kl‘ ~.\| ~ & Calaros
\ \ ok kﬂ \ S W /,.—-,--_af"?.:if
.‘-:‘.3"‘. Gruba ﬁ —\_A\\ N Gilurgiu o o=

N 3N N N

[: alyalat e g % o
Tr. Mogurela !
3 ' Calatat Beche ‘f\ Y Zim e’J/r/r“
£ o™ meml, e ¥ L B\, x
4 ¥, ] - mg‘, »~ P L Beli Lown
_,_r"".E 5 i x:?fl\k -- i f — H-HH" ™,
| 2 g T A G 5 [N \
L ] 1 | !

Figure 2 - The gauging stations on the Danube, on joint Romanian-Bulgarian border

The inventoried hydrological data was: cross bathymetric profiles, water flows,
suspended sediment flows, suspended and dragged silt granulometry. Annex 1 gives
information about hydrological data available for Romanian stations on the Danube
river.

This inventory was also aimed at:

- improve knowledge of the existing data fund necessary to estimate the
hydromorphological evolution over time and respectively the dynamic analysis of
these parameters along the Danube river, for the Romanian-Bulgarian common
sector (including the use of hydraulic models);

- the design of certain expeditionary campaigns through which the existing data and
knowledge of the current configuration of the Danube riverbed on the common
sector will be updated and supplemented.

In Table 2 are the selected water quality monitoring sites within the project (Gruia
— Chiciu Danube sector). In Table 3 are the proposed indicators for analysis and
frequency of observations for selected surface water monitoring sites.

Table 2 - Surveillance and Operational Transnational monitoring stations

Danube (km|  proposed Hidrometrical stations | km Proposed Quality Monitoring
no.) Sections Programmes
851 GRUIA 849 GRUIA O, TNMN

794.6 CALAFAT 834 PRISTOL O, TNMN
679 BECHET 685 us. JIU S, TNMN
597 TURNU MAGURELE 602 dw. OLT O, TNMN

429.7 OLTENITA 434 us. ARGES confl. Danube O, TNMN

429 AV. ARGES O, TNMN
367 CALARASI 378 CHICIU S, TNMN

13



Table 3 - Proposed indicators for analysis and frequency of observations - surface water

Parameter Sampling frequencies
Water temp. monthly
Turbidity monthly
Suspended solids monthly
Dissolved Oxygen (mg/l and %) monthly
pH monthly
Conductivity (@ 20°C) monthly
Alkalinity monthly
Ammonium (NH4"-N) monthly
Nitrites (NO-N) monthly
Nitrates (NO3™-N) monthly
Total Nitrogen monthly
Ortho-phosphates (PO, -P) monthly
Total Phosphorous monthly
COD-Cr monthly
BODs monthly
Calcium (Ca*") monthly
Magnesium (Mg*") monthly
Clorides (CI) monthly
Cadmium monthly
Lead monthly
Mercury monthly
Nickel monthly
Copper monthly
Zinc monthly
Chromium monthly
Arsenic monthly
Atrazin monthly
Lindan monthly
pp-DDT monthly
PAHs (6) monthly

Within the measurements to be made in the expeditionary campaigns the

achievement of the following objectives is necessary:

bathymetric cross sections;

water velocity measurements to calculate water flow;

sampling of sediments to determine turbidity and suspended sediment flow
calculation for determining the composition and particle size;

sampling of sediments dragged or riverbed sediments to determine the dragged
sediment flow and granulometric composition;

air temperature and water measurement;

determination of specific activities of the Danube Water project (changes in banks,
erosion or deposition of sediment, flood zones, wetlands mapping and so on).

Data from measurements will be processed and then used in hydrological models

for water runoff diagnosis and prognosis, as well as in hydrochemical and ecological
models.

14




b) Groundwater
Groundwater monitoring programmes in E.U.

Water Framework Directive 2000/60/EC groundwater monitoring (according to
Article 8) is focused primarily on the groundwater body as a whole but it also supports
the overall management of the river basin district and the achievement of its
environmental objectives.

The groundwater monitoring programmes must provide the information
necessary to assess whether relevant Article 4 environmental objectives are met, in
particular the assessment of groundwater quantitative status, chemical status and
significant, long-term trends in natural conditions and trends in groundwater bodies
resulting from human activity. In addition, these may need to be supplemented by
additional monitoring programmes to meet requirements relevant to Protected Areas
(e.g. Drinking Water Protected Areas) and to support the validation of the Article 5
characterization and risk assessment procedures.

The different groundwater monitoring programmes must include:

a (quantitative monitoring network to supplement and validate the Article 5

characterization and risk assessment procedure with respect to risks of failing to

achieve good groundwater quantitative status in all groundwater bodies, or groups
of bodies. Its principal purpose is therefore to facilitate quantitative status
assessment;

a surveillance monitoring network to:

- supplement and validate the characterization and risk assessment procedure
with respect to the risks of failing to achieve good groundwater chemical status;

- provide information for use in the assessment of long-term trends in natural
conditions and in pollutant concentrations resulting from human activity;

- to establish, in conjunction with the risk assessment the need for operational
monitoring.

an operational monitoring network to:

- establish the status of all groundwater bodies, or groups of bodies, determined as
being ‘at risk’, and (b) establish the presence of significant and sustained upward
trends in the concentration of pollutants;

- appropriate monitoring to support the achievement of Drinking Water Protected
Area (DWPA) objectives.

The results of the monitoring must be used to:

- establish the chemical and quantitative status of groundwater bodies (including an
assessment of the available groundwater resource);

- assist in further characterization of groundwater bodies;

- validate the risk assessments carried out under Article 5;

- estimate the direction and rate of flow in groundwater bodies that cross Member
States’ boundaries;

- assist in the design of programmes of measures;

- evaluate the effectiveness of programmes of measures;

- demonstrate compliance with DWPA and other protected area objectives;

- characterize the natural quality of groundwater including natural trends (baseline);

- identify anthropogenically induced trends in pollutant concentrations and their
reversal.

The WFD stipulates that surveillance monitoring must be undertaken during each
planning cycle, and operational monitoring must be carried out during periods not
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covered by surveillance monitoring. No minimum duration or frequency is specified for
the surveillance programme. Operational monitoring must be carried out at least once a
year during periods between surveillance monitoring. Both countries should undertake
sufficient surveillance monitoring during each plan period to allow adequate validation of
Article 5 risk assessments and obtain information for use in trend assessment, and
sufficient operational monitoring to establish the status of bodies at risk and the
presence of significant and sustained upward trend in pollutant concentrations.

General principles

The monitoring programmes must provide the information necessary to assess
whether the WFD environmental objectives will be achieved.

It should be emphasized that the WFD monitoring programme is intended to
focus on phenomena affecting the overall state of the groundwater body. Local scale
pollution processes which do not affect the overall state of the groundwater body should
be the target of different monitoring activities run by the appropriate competent
authorities (e.g. a regulatory, local authority etc.) responsible for the relevant legal
provisions. Such local impacts are not relevant at the groundwater body scale unless
their evolution in time and space endangers the environmental objectives of the
groundwater body. They may, however, be relevant with respect to assessments linked
to ‘prevent/limit’ measures covered by Article 11 of the WFD and Article 6 of the
daughter Groundwater Directive, which are discussed in a separate guidance
document.

The application of the term ‘body of groundwater’ must be understood in the
context of the hierarchy of relevant definitions provided under Article 2 of the WFD.
Accordingly, a body of groundwater means a distinct volume of groundwater within an
aquifer or aquifers. Groundwater means all water, which is below the surface of the
ground in the saturated zone and in direct contact with the ground or subsoil and aquifer
means a subsurface layer or layers of rock or other geological strata of sufficient
porosity and permeability to allow either a significant flow of groundwater or the
abstraction of significant quantities of groundwater. Furthermore, groundwater bodies
may be grouped i.e. for the purpose of monitoring.

The selection/location of appropriate sampling sites and the selection of
appropriate site density should be based on the conceptual understanding
(hydrogeological characteristics and pressures) and might be supported by using
existing information such as:

- existing quality and/or quantity data (length, frequency, range of parameters);

- construction characteristics of existing sites and the abstraction regime;

- the spatial distribution of existing sites compared to the scale of the groundwater
body;

- practical considerations relating to easy and long-term access, security, health and
safety.

The selection of appropriate monitoring site types within a monitoring network at
groundwater body level should be based on an understanding of the objectives of
monitoring and the understanding (conceptual or otherwise) of travel times and/or
groundwater ages that the monitoring site may typically sample. This understanding
may be enhanced by groundwater age dating where appropriate.

Detailed information on the site should be available and be routinely reviewed.
This information should be used to assess the suitability of the site to be used in the
relevant monitoring programme.
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Integrated monitoring will contribute significantly to cost-efficient monitoring by
making best use of appropriate components of existing monitoring networks serving
different objective and by designing and operating integrated groundwater and surface
water monitoring networks.

Conceptual models as basis for monitoring will represent the current
understanding of the groundwater system based on the knowledge of its natural
characteristics (e.g. the aquifer type, three-dimensional structure, dynamics and
boundary conditions), perceived pressures and knowledge of impacts.

In this guidance, two types of conceptual model/understanding are used:

- the regional conceptual model — an understanding of the factors at groundwater
body scale that identifies the need to establish a monitoring network/point and how the
data will be used;

- the local conceptual model — an understanding of the local factors influencing the
behavior, both in chemical and quantitative terms, of individual monitoring points.

Within (inter)national river basins large differences may and do occur in the
geochemical and hydrogeological characteristics of groundwater bodies. Therefore
conceptual models may differ between regions within a(n) (inter)national river basin. A
regional conceptual model/understanding will identify the specific requirements for
establishing a monitoring network and the degree of monitoring, in terms of number of
sites, site density and frequency of monitoring. This model/understanding will be
consistent with that developed and used as part of the characterization and risk
assessment process.

The selection of groundwater monitoring points also requires knowledge of the
local factors influencing the behavior of the monitoring point.

In developing the local conceptual understanding, information on local

hydrogeological and environmental conditions is required. This information includes:

- monitoring point construction details;

- hydrogeological setting;

- understanding of recharge sources and patterns;

- local groundwater flow pattern(s) and regime within the catchment area;

- abstraction impacts;

- existing hydrochemical data;

- approximate size of catchment area;

- land use and pressures within the catchment area.

Information about travel times and/or or groundwater age distribution may be a
very useful input to the conceptual model/understanding as well as for validating the
model. Monitoring data obtained from the WFD monitoring programmes should be used
to test, validate and refine the conceptual model(s). This process should be started
before the first data are available and continued until there is adequate confidence in
its/their reliability.

A consideration of the different types of aquifers is an essential part of the
conceptual model/understanding. A diverse range of hydrogeological settings and
aquifer types is found across Europe. This broad variation has major implications for the
suitability of different types of sampling installation and how effectively they represent
changes in groundwater systems, and monitoring design needs to be tailored
accordingly.

For all groundwater bodies, there is a need to consider the characteristics of the
strata forming the aquifers with regard to flow paths and flow mechanisms, storage,
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unsaturated zone thickness, groundwater recharge and discharge, before determining
the most appropriate means of monitoring.

Hence a clear understanding is needed of what each monitoring point
represents in terms of the groundwater bodies in which they are located, and the
response times of the groundwater both to pressures imposed upon them and to
measures to control their impacts.

In grouping groundwater bodies, the monitoring programmes must be
designed and operated to ensure that the environmental and monitoring objectives for
each of the component bodies making up the group can be reliably achieved.

Where groundwater bodies are determined to be not at risk according to the
Article 5 review process, bodies may be grouped if they are sufficiently similar in terms
of aquifer characteristics, pathway susceptibility(ies), pressure(s) and confidence in the
risk assessment(s).

In undertaking the grouping:

- bodies do not necessarily need to be adjacent to each other;

- a monitoring point is not required in each of the component bodies within the group
provided there is sufficient overall monitoring in the group as a whole to meet the
requirements of operational surveillance, quantitative or protected area monitoring,
as appropriate.

Where groundwater bodies are determined to be at risk according to the Article

5 review process, bodies may be grouped if they are sufficiently similar in terms of

aquifer characteristics, pathway susceptibility(ies), pressure(s) and confidence in the

risk assessment(s). In undertaking the grouping:

- bodies should be adjacent to each other except in exceptional circumstances (e.g.
numerous small comparable groundwater bodies; islands);

- itis recommended that each component body should have at least one monitoring
point to determine the relationship between the bodies. However the number of
monitoring points will depend on the aquifer characteristics, pathway
susceptibility(ies), pressure(s) and confidence in the risk assessment(s);

- operational monitoring may be focused on one or more component bodies selected
on the basis of the conceptual model, e.g. the most sensitive body(ies). This
prioritized monitoring is designed to deliver cost-effective targeted environmental
monitoring.

The WFD considers the water environment as a continuum and require
integrated monitoring. Therefore as well as providing an overview of the distribution of
contaminants in the body of groundwater, monitoring should be able to provide an
understanding and assessment relating to groundwater flows between groundwater
bodies and surface water bodies and between groundwater bodies and terrestrial
ecosystems. The extent of this monitoring will depend on the significance of the
dependency of the surface water bodies and/or terrestrial ecosystems on groundwater
and the extent of the risks.

Monitoring programmes for groundwater should therefore be designed and
operated in an integrated way where the environmental objectives of surface waters and
groundwater are dependent on each other. Surface waters with a large proportion of
groundwater derived base flow can be used to indicate the quality of groundwater and
monitoring data from surface water bodies may support the assessment of groundwater
body status. In many cases, the correct location of a surface water sampling point, e.g.
close to an aquifer discharge point, may function as a monitoring point for both
programmes.
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The integration of available wells and springs already used for other purposes
(monitoring or abstractions) has several advantages as it contributes to a representative
reflection of the state of groundwater.

Network Review and Update. The monitoring results obtained from the network
should be interpreted regularly and the monitoring network and its operation reviewed at
least once every six years, but ideally more frequently.

Updating of the network should take into account the observed variations in the
natural processes and/or anthropogenic impacts influencing groundwater quantity and
guality, trends and emerging phenomena. As knowledge improves, it can be seen as a
network optimization process. Review and updating of the network should be performed
every time the factors influencing the observed phenomena change significantly, and
should take account of the likely response times of the aquifers, in relation to the
expected ages of the groundwater being sampled.

Chemical status and trend monitoring

Groundwater monitoring programmes are required to provide a coherent and
comprehensive overview of water status within each river basin, to detect the presence
of long-term anthropogenically induced trends in pollutant concentrations and ensure
compliance with Protected Area objectives.

A groundwater body will be at good chemical status if the following criteria are
satisfied:

- General water quality: The concentrations of pollutants should not exceed the
quality standards applicable under other relevant Community legislation in
accordance with Art. 17;

- Impacts on ecosystems: The concentration of pollutants should not be such as
would result in failure to achieve the environmental objectives specified under
Article 4 for associated surface waters nor any significant diminution of the
ecological or chemical quality of such bodies nor in any significant damage to
terrestrial ecosystems which depend directly on the groundwater body;

- Saline intrusion: The concentrations of pollutants should not exhibit the effects of
saline or other intrusions as measured by changes in conductivity.

The WFD requires both surveillance and operational programmes to be
established to provide the information needed to support the assessment of chemical
status and identification and monitoring of pollutant trends.

Surveillance monitoring is focusing on the groundwater body as a whole. Design
of the ‘surveillance monitoring’ programme is required to:

- Validate risk assessments: supplement and validate the characterization and risk
assessment procedure with respect to risks of failing to achieve good groundwater
chemical status;

- Classify groundwater bodies: confirm the status of all groundwater bodies, or
groups of bodies, determined as not being at risk on the basis of the risk
assessments; and

- Assess trends: provide information for use in the assessment of long-term trends
in natural conditions and in pollutant concentrations resulting from human activity.

Surveillance monitoring is required in bodies or groups of bodies both at risk and
not at risk of failing WFD objectives. The programme must be carried out during each
River Basin Management cycle, irrespective of whether the groundwater body (or group
of bodies) is at risk.
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Surveillance monitoring should be undertaken in each plan period and to the
extent necessary to adequately supplement and validate the risk assessment procedure
for each body or group of bodies of groundwater.

The surveillance monitoring programme will also be useful for defining natural
background levels and characteristics within the groundwater body. This will enable
future changes in conditions to be assessed, reference data to be acquired and
typologies to be investigated.

Selection of surveillance monitoring determinands. The recommended core
set of determinands comprises dissolved oxygen, pH-value, electrical conductivity,
nitrate, ammonium, temperature and a set of major and trace ions. Parameters such as
temperature and a set of major and trace ions are not formally required by the WFD but
may be helpful to validate the Article 5 risk assessment and the conceptual models.
Selective determinands (e.g. heavy metals and relevant basic radio nuclides) will be
needed for assessing natural background levels.

Additional indicators of anthropogenic contaminants typical of land use activities
in the area and with the potential to impact on groundwater will also be required on an
infrequent basis (see below) to provide additional validation of WFD risk assessments
and to check for any new identified pressure.

Selection of representative surveillance monitoring sites is of major
importance for the results of the later assessment procedure especially as contaminants
are often unevenly distributed across a body of groundwater. The spatial distribution of
contaminants is related to the location of different pressures e.g. point and diffuse
sources (different types of land use).

The selection process should be based on three main factors:

- the conceptual model(s) including assessment of the hydrological, hydrogeological
and hydrochemical characteristics of the body of groundwater including
characteristic travel times, distribution of different types of land uses (e.g.
settlement, industry, forest, pasture/farm land), pathway susceptibility, receptor
sensitivity and existing quality data;

- assessment of risk and the level of confidence in the assessment; including the
distribution of key pressures and;

- practical considerations relating to the suitability of individual sampling. Sites need
to be easily accessed, secure and be able to provide long-term access
agreements.

The selection of appropriate monitoring frequency will generally be based on
the conceptual model and existing groundwater monitoring data. Where there is
adequate knowledge of the groundwater system and a long-term monitoring programme
is already established this should be used to determine an appropriate frequency for
surveillance monitoring. Where knowledge is inadequate and data are not available,
Table 4 suggests frequencies for surveillance monitoring that can be adopted for
different aquifer types.

20



Table 4 - Proposed monitoring frequencies for surveillance monitoring (where understanding of aquifer

systems is inadequate)

Aquifer Flow Type
Confined Unconfined
Intergranular flow significant  Fracture @ Karst flow
L flow only

Significant deep Shallow flow

flows common
Initial frequency — core & Twice per
additional parameters year Quarterly Quarterly Quarterly  [Quarterly
Long term Generally high- Every2  \ ual Twice per Twice per |Twice per
frequency — Mmod transmissivity years year year year
core Generally low Every 6 Twice per
parameters transmissivity years Annual Annual Annual year
Additional parameters (on- Every 6 Every 6
going validation) years Every 6 years  Every 6 years years i

Operational monitoring programme

Operational monitoring is focusing on the groundwater body as a whole. An

“operational monitoring” programme is required to establish:

the chemical status of all groundwater bodies, or groups of bodies, determined as
being ‘at risk’;

the presence of any long term anthropogenically induced upward trends in the
concentration of any pollutant; and

it can also be used to assess the effectiveness of programmes of measures
implemented to restore a body to good status or reverse upwards trends in
pollutant concentrations.

Operational monitoring is required only in bodies ’at risk’ of failing to meet WFD

objectives. It should be carried out during the periods between surveillance monitoring.
In contrast to surveillance monitoring, operational monitoring is highly focused on
assessing the specific, identified risks to the achievement of the Directive’s objectives.

Selection of operational monitoring determinands. In most cases, both core

and selected determinands will be required at each sampling station. The selection
process will be based on:

of:

characterization and conceptual model(s) including an assessment of groundwater
pathway susceptibility, receptor sensitivity, the time taken for any programme of
measures to be effective and the ability to differentiate between the effects of
different measures;

assessment of risk and the level of confidence in the assessment; including the
distribution of key pressures identified in the characterization process and which
may cause the body to be classified as at poor status;

practical considerations relating to the suitability of individual sampling points;
selection of representative operational monitoring sites.

When selecting monitoring sites, their locations should be prioritized on the basis

availability of suitable existing sites (e.g. from the surveillance monitoring
programme) that provide representative samples;
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- potential for supporting different WFD monitoring programmes (e.g. suitable
springs can act as quality, quantity and surface water sampling stations);

- potential for integrated multi-purpose monitoring, e.g. combining requirements for
Nitrates Directive monitoring, Drinking Water Protected Area monitoring,
monitoring linked to registration of plant protection or biocidal products, IPPC
Directive monitoring and Groundwater Directive compliance;

- potential linkages with existing/planned surface water monitoring sites.

Where risk issues relate to specific receptors such as ecosystems, additional
sampling points can be focused in areas that are close to these receptors. This
monitoring, as well as contributing to status and trend assessment can also help to
distinguish the impacts from different pressure types, assess the spatial extent of
impacts and determine contaminant fate and transport between the source and the
receptor.

Monitoring frequency selection will generally be based on the conceptual
model and in particular, the characteristics of the aquifer and its susceptibility to
pollution pressures.

Table 5 proposes monitoring frequencies for operational monitoring for different
aquifer types where the conceptual understanding is limited and existing data are not
available. Where there is a good understanding of groundwater quality and the behavior
of the hydrogeological system, alternative monitoring frequencies can be adopted as
necessary.

Sampling frequency and sample timing at each monitoring location should
furthermore consider:

- requirements for trend assessment;

- whether the location is upgradient, directly below, or downgradient of the pressure.
Locations directly below a pressure may require more frequent monitoring;

- the level of confidence in Article 5 risk assessments, and changes in the
assessments over time;

- short term fluctuations in pollutant concentrations, e.g. seasonal effects. Where
seasonal and other short-term effects are likely to be encountered, it is essential
that sampling frequencies and timings are adjusted (increased) accordingly and
that sampling takes place at the same time(s) each year assessment;

- land use management patterns, e.g. the period of pesticides or nitrate application.
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Table 5 - The frequencies for operational monitoring

Aquifer Flow Type
Confined Unconfined
Intergranular flow significant | Fracture flow | Karst flow
N onl
Significant deep | Shallow flow y
flows common
Higher Continuous |Annual |Twice per year Twice per year |Quarterly Quarterly
vulnerability
groundwater Seasonal/ |Annual |Annual As appropriate |As appropriate |As
intermittent appropriate
pressures
Lower Continuous |Annual |Annual Twice per year |Twice per year |Quarterly
vulnerability
groundwater Seasonal/ |Annual |Annual As appropriate |As appropriate |As
intermittent appropriate
pressures
Trend assessments Annual |Twice per year Twice per year |Twice per year |-

Quantity Monitoring

A quantitative monitoring network is required to assist in characterization, to
determine the quantitative status of groundwater bodies, to support the chemical status
assessment and trend analysis and to support the design and evaluation of the
programme of measures.

A groundwater body will be at good quantitative status if:
- the available groundwater resource is not exceeded by the long-term annual
average rate of abstraction; and
- the groundwater levels and flows are sufficient to meet environmental objectives for
associated surface waters and groundwater dependent terrestrial ecosystems; and
- anthropogenic alterations to flow direction resulting from level change does not
cause saline or other intrusion.

As with other networks, the monitoring design should be based on a conceptual
understanding of the groundwater system and the pressures. The key elements of the
guantitative conceptual understanding will be:

- assessments of recharge and water balance; and/or

- existing groundwater level or discharge assessments and relevant information on
the risks for groundwater dependent surface waters and groundwater dependent
terrestrial ecosystems.

- the degree of interaction between groundwater and related surface and terrestrial
ecosystems where this interaction is important and could potentially cause the
surface water body status to be affected.

The development of a quantitative monitoring network can be iterative; data
collected from new monitoring points being used to enhance and refine the conceptual
model used to locate each monitoring point in the groundwater body as a whole and the
operation of the quantitative monitoring programme.

Monitoring parameters for the purposes of quantitative assessment of
groundwater include:
- groundwater levels in boreholes or wells;
- spring flows;
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- flow characteristics and/or stage levels of surface water courses during drought
periods (i.e. when the flow component directly related to rainfall can be neglected
and discharge is sustained substantially by groundwater);

- stage levels in significant groundwater dependent wetlands and lakes.

Additional monitoring to support groundwater characterization and classification
may include:

- chemical and indicator parameter (e.g. temperature, electrical conductivity)
monitoring for saline or other intrusions. For island aquifers it may also be
appropriate to monitor the fresh/saline water transition zone. This may include;

- rainfall and the components required to calculate evapo-transpiration (to calculate
groundwater recharge);

- ecological monitoring of groundwater dependent terrestrial ecosystems (including
ecological indicators);

- groundwater abstraction (and artificial recharge).

Frequency of monitoring predominantly depends of the characteristics of the
water body and the monitoring site respectively. Sites with significant annual variability
should be monitored more frequently than sites with only minor variability. In general
monthly monitoring will be sufficient for quantity monitoring where variability is low but
daily monitoring would be preferred (particularly when measuring flows).

Protected area monitoring

To ensure monitoring programmes are as efficient and as effective as possible, it
would be appropriate to ensure that the quantitative and the chemical monitoring
programmes described above complement, and are integrated with, the programmes
established for Protected Areas so that the groundwater monitoring networks are as far
as possible multi-purpose.

The WFD requires that monitoring programmes are able to assess the
achievement of Drinking Water Protected Area (DWPA) objectives defined under
Article 7. Unlike surface water bodies defined as DWPAs, the WFD does not introduce
any additional specific monitoring criteria for DWPAs. However, the DWPA objectives
require that any monitoring is also able to provide accurate and reliable data to support
DWPA management and assessment.

Monitoring in groundwater DWPAs should therefore be carried out in accordance
with the programmes set out for surveillance and/or operational monitoring as relevant
to that groundwater body in order to meet Article 4 objectives, with the added
requirement to ensure compliance with DWPA objectives (Article 7(3).

In many cases potable abstraction sources will form part of the surveillance and
operational monitoring programmes.

In some cases individual groundwater abstraction points may form part of a
group of sources that effectively abstract water from the same zone of contribution or
safeguard zone within the DWPA. In such cases, providing that the monitoring regime is
consistent and representative, not all individual sources may need to be monitored to
adequately assess compliance with Article 7 objectives.
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Groundwater monitoring programmes in Romania

In Romania there were delimited porous-permeable, karstic, fissural and mixed
groundwater bodies. The most part of the groundwater bodies are porous-permeable

type.

In Romania, groundwater dynamics and storage potential depend on the
local/regional hydrogeological conditions, such as lithology, aquifers spatial disposition
and recharge. These characteristics generally determine the hydraulic conditions, being
separated phreatic, middle-depth or depth groundwater bodies. Phreatic groundwater
bodies occur up to a depth of 30-50 meters, are generally unconfined and are directly
influenced by meteorological factors and in connection with surface water. The middle-
depth and depth groundwater bodies which occur below the depth of 30-50 m, are
confined and are isolated from the surface waters and the phreatic ones by
impermeable layers.

The drinking water supply is predominantly achieved from the surface waters and
subordinate from groundwaters. The drinking water supply catchments have generally
instituted protection areas. The groundwater which are used for drinking water supply
do not mostly need to be treated or need a minimum treatment, by comparison with the
surface water used in the same aim.

In Romania, National Hydrogeological Network and local monitoring network
monitors groundwater bodies.

The objectives of the National Hydrogeological Network are:
- knowledge of shallow and depth aquifers structures spatial development and of their
aquifer potential;
- knowledge of groundwater levels regime;
- knowledge of groundwater physical — chemical properties.

The types of wells are:
- for shallow aquiferous strata (until 20 =50 m) by the next hydrogeological station
types:
- I-st order (surveying connection between groundwater and surface waters):
transversal alignments of wells (2 — 15) on the main surface water courses,
situated at a distance of 15 — 20 km between them (located in floodplains and
terraces);
- 1l-nd order (surveying groundwater regime in connection with climatic factors):
isolated wells (1 — 2) located in interfluvial areas of plains, with a density of 1
well/ 20 km? - 1 well/ 50 km?;

Between 1960 — 1972, ca. 5.500 wells were constructed of which 4000 for levels
and temperatures measurements and 1200 for water quality measurements.

Measurements frequency and analyzed indicators for shallow aquifer are:

- levels and temperatures - at each 3 days;

- samplings and analyses — twice/ year (at minimum and maximum levels);
- analyzed indicators — 22 (general and pollutants — NO3, NO2, NH4 etc.).

- for depth aquiferous strata (50 — 400 m). From 1970 to present, ca. 500 wells were
constructed. Measurements frequency and analyzed indicators for deep aquifers
are:

- levels and temperatures — 1/month;
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- samplings and analyses — 1/ 2 — 3 year
- analyzed indicators — 22 (general and pollutants — NO3, NO2, NH4 etc.).

The objectives of local monitoring network are:
- local surveying of water quality (pollution) evolution in case of some pollutant
objectives (factories, wastelands etc.), by wells for shallow aquiferous strata;
- surveying piezometric levels evolution in areas of some important groundwater
catchments, by wells with depth depending on aquifer.

Data resulted as consequence of monitoring achieved by National
Hydrogeological Network are stored in hydrogeological database of the “Romanian
Waters” National Administration (for 11 Basinal Water Administrations) and by National
Institute of Hydrology and Water Management.

Types of groundwater monitoring programs in Romania (and in researched area)
there are: S - surveillance, O - operational, P-potable, IC - international conventions.

The monitored elements will be: quantitative and qualitative (physico-chemical
and bacteriological).

Monitored quantitative parameters will be: H - piezometric level for wells, Q - the
flow for springs and artesian wells.

Physico-chemical indicators monitored are grouped in the following categories: G
- General (conductivity / fix residue, pH, alkalinity), SO-organic substances (dissolved
oxygen, CCO-Mn), N - nutrients (nitrate, nitrite, ammonia, orthophosphate), SP-MG -
heavy metals provided by GD 118/2002 - the list of priority substances / priority
hazardous SP-MO - organic micropollutants provided by GD 118/2002; OP - other
parameters selected based on groundwater uses and based on identified anthropogenic
pressures (due to pollution sources, diffuse sources and landuse), given the risk of
failing to achieve the environmental objectives (e.g. list | and Il of the GD for amending
and supplementing GD 118/2002, as well as iron, manganese, chloride, sulphate,
fluoride, phenols, detergents, aluminum, pesticides other than those mentioned in the
list I and that mentioned as SP-MO, so to be included in this category all physico-
chemical indicators which are subject of Potable Water Law no. 458/2002, of those who
were not included in the above categories).

Bacteriological indicators to monitor will be considered: TC - total coliforms, FC -
faecal coliforms, FS - faecal streptococci.

Surveillance program (S) applies to all groundwater bodies.

Regarding quantitative status, the frequency of level measurements at National
Hydrogeological Network for groundwater will be based on the results of the analysis of
variance regime at 3, 6 or 15 days. In deep wells, the level measurements frequency
will be quarterly; the artesian wells will measure the free flowing debit and / or pressure
stratum; for springs flow measurements will be made once a month.

Regarding the qualitative status, there will be complete physico-chemical
analysis taking into account the provisions of Drinking Water Law no. 458/2002,
respectively those included in groups G, SO, N, SP- MG, SP-MO and OP (e.g. including
major ions to achieve ionic balance), once in a planning cycle (of 6 years) for all wells,
including depth wells, at sand trap maintenance operation.

If as a result of the analysis carried out in the surveillance program, some
pollution limits are exceeded, then that well will go into an operational program or, when
it's the case, for vulnerable areas.
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Operational program (O) applies to all groundwater bodies, in quantitative or
qualitative risk areas.

In quantitative risk areas (considering groundwater abstractions, operating flow
rates higher than 20 L/s) level measurements shall be conducted in observation wells of
National Hydrogeological Network, located in the area of influence of these catchments,
once at 3 days.

Considering the criteria for determining the risk in terms of quality (see basin
management plan), in terms of operational monitoring program will be considered
contaminated areas (polluted) or subjected to anthropogenic pressures, regardless if
the groundwater body was declared to be at risk or not.

In terms of qualitative risk areas, frequency of collection and analysis of samples
will be 2 times per year (for maximum and minimum levels).

Choosing chemical parameters that will be monitored will be based on the type of
pollutants from that area, included in the categories: G, SO, N, SP-MO, SP-MG and OP.

NOTE: Through survey, approximately one third of the monitoring stations, in the
case of one, maximum two wells) in the first year of introduction of the new monitoring
system, will take samples twice to analyze pesticide content of SP-OM category
(maximum and minimum levels), to assess the existing situation and depending on the
result will decide on further monitoring in this regard.

Drinking Water Protected Area Monitoring (Potable program P) applies to
groundwater bodies used for drinking, for catchments with operating flow higher than 20
L/s.

Level measurements will be made in observation wells of National
Hydrogeological Network, located in the influence range of these catchments, once
every 3 days.

Samples for physico-chemical and bacteriological analyzes will be conducted 4
times a year. Analyses shall be conducted for the parameters foreseen in drinking water
Law no. 458/2002, including bacteriological parameters.

It will be developed a guide to monitor groundwater abstraction exceeding 20 L/s,
for application by the owners of abstraction (service units).

International conventions program (IC) will be applied to transboundary
groundwater bodies to wells located near the border, whether at the moment exists or
not such an agreement with neighboring states;

Level measurements will be performed in observation wells of National
hydrogeological network once every 3 days.

Samples for physical and chemical analysis will be done 2 times a year at
minimum and maximum levels.

Analyses shall be conducted for the following indicators: G - General
(conductivity / TDS, pH, alkalinity), SO - organic substances (dissolved oxygen, CCO-
Mn), N - nutrients (nitrate, nitrite, ammonia, orthophosphate) and, where applicable,
based on comprehensive analyzes indicated if there are exceeding the maximum
permissible concentrations and at SP- OM pesticides, SP-MG heavy metals and OP
(other parameters will be selected depending on the type of groundwater use and on
the identified anthropogenic pressures).

The results of the monitoring programs in the research area. Based on the
results from the monitoring programmes (chemical analysis from 2011) and following
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the evaluation methodology of qualitative status of groundwater bodies was established
qualitative status of groundwater bodies in the research area.

In Romania threshold values have been established both for indicators included
in the minimal list provided in Directive 2006/118/EC as well as for NO, and POy,
considered important for defining groundwater quality.

The threshold values determined and validated as mentioned above were the
basis for Ministerial Order no.137/2009 approving threshold values for groundwater
bodies in Romania.

In the second phase (2013), threshold values were determined (given the natural
fund values) following the known methodology described above and the results of the
chemical analysis from the monitoring program for the period 2008-2011 were filled in
the quality database for each Water Basin Administration.

Natural fund values (NBL) and threshold values (TV) for metals Cr, Ni, Cu, Zn,
Cd, Hg, Pb, As were established.

Following the assessment resulted that out of 11 shallow groundwater bodies, 4
groundwater bodies (ROJIO5, ROJIO6, ROAGO08 and RODL10) have poor qualitative
status and are at risk of failure to attain good quality status by year 2021 (Figure 3). The
parameters which determine the poor qualitative status are:

- ammonium for groundwater body ROJIO5;
- nitrates for groundwater bodies ROJI0O6, ROAG08 and RODL10.
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Figure 3 - The qualitative status of the groundwater bodies from southern part of Romania
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2.1.2. Analysis of the Bulgarian monitoring network

a) Surface water

In Bulgaria, chemical analysis of surface water are being carried out since 1951
at General Department of Hydrology and Meteorology laboratories. Water surface
monitoring is carried out at 22 hydrometric stations since 1975 at a frequency of
observations of 5 to 12 times a year. Monitoring is carried out for the following
parameters: pH, hardness and oxidation of the water, content of anions and cations.

Currently, surface water monitoring is part of the National System for
Environmental Monitoring (NEMS). The total number of stations in the country is 617
and in the region of the Danube River Basin Directorate (DRBD) they are 134 points for
surveillance monitoring and 54 points for operational monitoring.

Analysis of the monitoring network presents the monitoring stations and
monitoring programmes developed by the DRBD on the lower Danube river and main
tributaries and the application of the requirements of the Water Framework Directive.

Establishing the monitoring programs have used the following European
normative:

Water Framework Directive 2000/60 EC- Article 8 and Annex V;
Guidance document 19 - Chemical monitoring surface water;
Guidance document 7 - Monitoring under the Water Framework Directive;
Directive 2008/105/EC - on environmental quality standards in the field of water
policy - defines good chemical status, which should be achieved by all Member
States in 2015 and provides - together with the Water Framework Directive
2000/60/EC (WFD) legal basis for the monitoring of priority substances in sediments
and biota;
Directive 2009/90/EC — about technical specifications for chemical analysis and
monitoring of water status;
Directive 78/659/EEC fresh water for fish;
Directive 75/440/EEC - concerning the quality required of surface water intended
for the abstraction of drinking water;
Directive 91/676/EEC concerning the protection of waters against pollution caused
by nitrates from agricultural sources;
Handbook for European Water Framework Directive in Bulgaria (developed
Twinning Project funded by the German Federal Ministry for the Environment,
Nature Conservation and Nuclear Safety and the German Federal Environment
Agency in the context of assistance for environmental protection in Central and
Eastern Europe, the Caucasus region and Central Asia 2006-2009).

Types of surface water monitoring programmes

In 2008, Bulgaria presented to EU a report under Article 8 of WFD Monitoring of
water. In this report are described in detail implemented programs for monitoring of
surface waters and their purpose.

The Surveillance Monitoring Program for surface water has been designed to cover
all surface waters found in the Danube basin. Its objective is to gather
comprehensive and credible information about the ecological status of the surface
waters within the area of the river basin, or sub-basins;

29



The Operational Monitoring for surface water covers all water bodies which based
on the risk assessment (Annex Il of WFD) or the Surveillance Monitoring findings
have been qualified as water bodies at risk of not achieving the quality standards,
as per Atrticle 4 of WFD. The water bodies are delineated afresh in 2006 as result of
characterization under system “B”. The objective of the Operational Monitoring is to
provide the necessary information for assessing the status and the classification of
the water bodies at risk;

Investigative monitoring is foreseen in the following cases: the reason for the
exceeding of the standards is unknown; the surveillance monitoring indicates that
there is risk of failure of the objectives and the operational monitoring for this point
is not started yet; in order to be specified the extent and the impact of the accidental
pollution. The investigative monitoring program has to be implemented up to identify
the causes and to set an appropriate program of measures.

Investigative monitoring Danube is planned several times in the event of
contamination of domestic and cross-border nature.

According to Article 169, paragraph (2) of the Water Act / 2010 year/, water
monitoring is carried out by approved by the Minister of Environment and Water
programs developed by the RBD in accordance with the specifics of water bodies and
their characteristics.

In 2013 in the territory of Pleven DRDR performed the following monitoring
programs:

» National monitoring program of surface and groundwater in accordance with Order
RD-no. 715/ 02.08.2010 year to February 2013, and then in March 2013 , according to
new order RD no. 182/ 26.02.2013 of the Minister of Environment and Waters .

* In relation to the implementation of Directive 91/676 / transposed in Bulgaria with
Regulation 2/2000 about protection of waters against pollution caused by nitrates from
agricultural sources DBDR is prepared with Decree RD 635 / 13.08. 2013 the Minister of
Environment and Waters has a program for monitoring of nitrates in surface and
groundwater.

» Every year BDDR updated program for surveillance monitoring of surface water
intended for drinking water supply. The program includes 131 monitoring stations on
river catchments and dams. The analyzed variables and frequency of sampling are
planned according to a requirement of Bulgarian Regulation 12 / 18.06.2002, which is
transported Directive 75/440/EEC - concerning the quality required of surface water
intended for the abstraction of drinking water.

Criteria for selection of surveillance monitoring stations

The WFD requires surveillance monitoring to cover a sufficient number of surface
water bodies in order to obtain comprehensive and reliable information about the overall
surface water status within the river basin or sub-basin in each basin management unit.
Selection of sites for surveillance monitoring of surface water in Bulgarian Danube River
Basin District has been performed in line with the requirements of the WFD. In this
process the specific characteristics of the river basin management and the type of
anthropogenic activities were considered. In accordance with WFD Annex V, following
general criteria and principles for selection of monitoring sites are used:

- Significance of the water runoff / water quantity. From this point of view it was
recognized that the Danube River and all its main tributaries on Bulgarian territory
are of significant importance. Danube biggest tributaries with a catchment area of
more than 4000 km? in Bulgaria are Ogosta, Iskar and Yantra. 63 surveillance
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monitoring sites were selected in these river sub-basins. 31 of them are used for
both surveillance and operational monitoring programs. In the program for
surveillance monitoring are included also 41 sites on lakes and reservoirs of
national significance;

Anthropogenic pressure and risk assessment — based on the assessment of risk of
failing the objectives of WFD, additional smaller rivers were included in the
surveillance monitoring programme as follows: rivers situated west of Ogosta, other
Danube main tributaries (rivers Vit, Osa, Rusenski Lom) and some rivers in
Dobrudza region;

Transboundary importance of water bodies - significant border river stretches
(Danube and Timok) and border-crossing rivers (Erna, Nishava) are also included at
least in surveillance monitoring. There are 5 surveillance monitoring stations on
border rivers, and the Timok river is monitored in both surveillance and operational
monitoring programmes;

Besides, Bulgaria is implementing the TNMN-monitoring programme. There are 5
TNMN - monitoring stations on the Danube and other 3 — on the main tributaries.
For all these stations long data —series are available. The indicators analyzed and
the frequency of observations at these sites comply with the requirements of ICPDR
TNMN program.

The Bulgarian experts considered that it is very important to evaluate the pollution

load, transported across the state border (ingoing and outgoing) and most appropriate
places for monitoring from this point of view are the sites for which long series of data
are available. The stations which Bulgaria uses for this purpose are the following:

The first one is the monitoring site in Novo Selo village, which is the first settlement
in Bulgaria downstream the Danube;

For the assessment of the outgoing pollution-load, the monitoring site at Silistra town
where the Danube leaves our territory is used.

The surveillance monitoring is being conducted for at least one year within the

period of the relevant River Basin management plan (RBMP) and shall include the
following quality indicators:

Indicators indicative for all biological quality elements;

Indicators indicative for all hydromorphological quality elements;

Indicators indicative for any major physical-chemical quality elements;

Other specific pollutants, which are released or are expected to be released in
significant quantities in the river basin or sub-basin. As "significant quantities" for
Bulgaria the concentrations greater than 50% of EQS have been adopted;

Priority substances that are discharged in the river basin or sub-basin. Monitoring of
priority substances is being performed at mouths of main Danube tributaries. In case
of identification of presence of such pollutants, monitoring is being planned upstream
the rivers. All 33 substances according to the Directive2008/105/EU are planned for
monitoring. In Bulgaria currently there are no available methods for analysis for 6 of
them.

Criteria for selection of operational monitoring stations

The operational monitoring is aimed to the assessment of the magnitude of the

impact of all significant pressures influencing the water bodies status.

The design of the operational monitoring network, including the selection of

monitoring stations is based on the general requirements of the WFD Annex V
according to the river-basin conditions, namely:
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- For water bodies (WB), which have been assessed as being at risk because of
significant sources of pollution, a sufficient number of monitoring points for each
SWB is being planned in order to be possible to assess the magnitude and the
nature of the impact of the point source. In case the WB is pressured by more than
one source of pollution the selection of monitoring sites is being done so that to be
possible to assess the effect of all sources of pressure and their cumulative
impact;

- Operational monitoring is being planned and performed for all water bodies, in
which priority substances and/or quantities of other specific pollutants are are
discharged / released from.

The selection of the quality indicators for the operational monitoring has been
made depending on their representativeness for the quality elements, most sensitive to
the specific types of anthropogenic pressure impacting the monitored river section.

Considering that, the indicators for operational monitoring include:

Parameters indicative for the BEQ (biological quality elements) sensitive to the
identified types of pressure;

All priority substances discharged/ loosed on the territory of the river basin /sub-
basin;

Other specific pollutants discharged in significant quantities;

Parameters indicative for the hydromorphological quality elements, sensitive to the
pressures identified.

Determination of monitoring stations and in which monitoring program
(surveillance or operational) they are included, depends on the impact assessment /risk
assessment of water body. The evaluation is done using a developed methodology
published in the Manual for the implementation of the Water Framework Directive —
Twinning project between Bulgaria and Germany. In assessing the fulfillment of the
objectives for river water using the following assessment stages:

1. pressure from organic matter (as a result of consuming oxygen or oxygen
compounds forming substances);

2. pressure from nutrients;

3. hydromorphological changes;

4. specific hazardous substances.

Two of these four steps are related to biological changes, than an assessment of
the chemical status of waters and the fourth with changes in the environment.

Under Annex V of the WFD biological, hydromorphological and chemicals
elements are important for the final identification of good ecological status.

After determination of the impact assessment for achieving or not achieving the
environmental objectives of good status of water bodies, including Danube River and its
larger tributaries are selected following locations shown in the table below.

The selected points lie on the right bank of the Danube, and in the mouths of
major tributaries that have a significant impact on water quality.

Table 6 - Surveillance and Operational Transnational monitoring stations

No. EU MStation Name MStation Type River EU Wbody
Monitoring
program

1 | BG1DU01119MS010R river Danube-right bank- S, TNMN Danube | BG1DUOOORO0O1
Novo Selo
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2 | BG1DU00918MS080 river Danube-before O, TNMN Danube | BG1DUOOOROO1
town Ruse
3 | BG1DUO0999MS100R river Danube-right bank- S,TNMN Danube | BG1DUOOOROO01
Silistra
4 | BG10G00001MS010 river Ogosta- mouth — S Ogosta | BG10G100R014
near Oryahovo
5 | BG1IS00111MS010 river Iskar mouth village (0] Iskar BG1IS100R027
Gigen
6 | BG1IS00119MS020 river Iskar — village S,TNMN Iskar BG11S135R026
Oryahovitsa
7 | BG1VT00011MSO010 river Vit- mouth town (0] Vit BG1VT100R009
Gulyantsi
8 | BG10S00011MS010 river Osam mouth — (0] Osam BG10S130R015
village Cherkovitsa
9 | BG1YNOOOO1MSO010 river Yantra- mouth S Yantra | BG1YN130R029
village Nov grad
10 | BG1YN0O0319MS030 river Yantra - Karantsi S, TNMN Yantra BG1YN307R027
11 | BG1RL0O0001MSO010 river Rusenski Lom- (0] Rusenski | BG1IRL120R013
mouth near Ruse Lom
12 | BG1RL0O0001MS020 river Rusenski Lom — O, TNMN Rusenski | BG1RL120R013
village Basarbovo Lom
13 | BGINV00093MS020 river Nishava-after town S Nishava | BG1NV200R001
Kalotina
14 | BG1ER00033MS020 river Erma, after town (@] Erma BG1ER100R001
Tran
15 | BG1W000014MS140 river Timok, town S,0 River BG1WO100R001
Bregovo west
Ogosta

national programe monitoring and (TNMN) - ICPDR.

Incidentally, as seen from the Table 6, some of the monitoring stations except
National Monitoring Program are included in the program Transnational Monitoring
Network (TNMN) — ICPDR (International Commission for Protection of Danube River).
Some of them have historical data from 1998.

The table below -Table 7- shows the selected stations are sampling both the

If monitoring stations serves several types of monitoring programs (e.g., a
section may be: S, O, TNMN, or other) are monitored all parameters of each program,
with highest frequency.

Table 7 - Transnational monitoring network on Danube river

No. EU MsStation Type Name MStation Type River EU Wbody
Monitoring Monitoring
station programe
1 |BG1DUO1119Ms010| 698 river Danube-left TNMN | Danube |BG1DUOOOR00L
section bank-Novo Selo
2 |BG1DU01119MS010 | right bank | "Ver Danube-right | o oyyin | Danube | BG1DUO0OR001
bank-Novo Selo
i river Danube-
3 |BG1DUO01119MS010 | midstream midstream -Novo TNMN Danube |BG1DUOOORO001
Selo
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4 | BG1DU00039MS050 | right bank | 1Ver Danube-R- TNMN | Danube |BG1DUOOOR001
Baikal vilage

river Danube-R-

5 |BG1DUO0O7973MSO070 | right bank town Swishtov

TNMN Danube | BG1DUOOOROO1

river Danube-R-

6 | BG1DU00918MS080 | right bank before town Ruse

O,TNMN | Danube |BG1DUOOOR001

7 |BG1DU00999MS100| oSS river Danube-right | ¢ N | Danube | BG1DUOOOROOL
section bank-Silistra
8 | BG1DU00999MS100 | leftbank | "Ver Danube-left TNMN | Danube |BG1DUOOORO001

bank-Silistra

9 | BG1DU00999MS100 | midstream | . fiver Danube- TNMN | Danube |BG1DUOOOROO1
Silistra-midstream

river Iskar -

10 | BG1IS00119MS020 | mouth ; S, TNMN Iskar | BG1IS135R026
Oryahovitsa

11 | BGIRLO0001IMS020 | mouth | ver Rusenskilom -1 o 1\ | RUsenski| g 1o 156R013
Basarbovo Lom

12 |BG1YN00319MS030 | mouth river Yantra - STNMN | Yantra |BG1YN307R027

Karantsi

Selection of indicators for analysis and frequency

The criteria for selection of indicators for analysis of different types of monitoring
program is described in detail in the report under Article 8 of the WFD.

Selected quality elements — biological, chemical, hydromorphological, as well as
selected frequency, are based on the specifics of the region and in accordance with the
European Program of ICPDR.

a) For biological quality elements (BQE), the analysis of the following indicators has
been planned: phytoplankton/chlorophyll A, macroinvertebrates, phytobenthos,
macrophytes and fish.

Due to difficulties and delays occurred from the finalization of scientific research
under Operational Programme Environment, methodologies and metrics for them, they
were not used in the reporting of the first management plan for the river basin, 2010. In
the plan we used the following analysis results:

- phytoplankton /chlorophyll A/, and the analysis results in international expeditions
JDS1 and JDS 2 on the Danube;
- macroinvertebrates /Biotic Index/ for tributaries.

This was the situation in the reporting of the first river basin management plan,
but now there is a progress in the analysis of biological quality elements of the Danube
tributaries.

The biological quality elements are in the separate monitoring program and
include rivers and lakes/reservoirs. The sites from the program are for surveillance and
operational monitoring. Bulgaria hasn’'t planned a program for investigation monitoring
in national monitoring system. It is developed in certain situations for some known or
unknown incidental contaminants. The hydrobiological monitoring program is preparing
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by Danube river basin Directorate and carries out from laboratories that are towards the
Executive Environment agency. In our region we have 3 laboratories with biological
experts. The monitoring of fish and monitoring in lakes/reservoirs (of all BQE) is carrying
out by scientific structures. All sites are overlap with those of the chemical monitoring
program. We have 122 river water bodies, a total of 128 sites in these water bodies
(127 for macroinvertebrate, 97 for macrophytes, 113 for phytobenthos and 22 for fish).

Table 8 - Monitoring of biological quality elements

Types of monitoring Biological quality elements
Phytoplankton | Phytobenthos | Macrophytes | Macroinvertebrates | Fish
) rivers / 65 59 77 11
surveillance |5y oo 1 / 1 1 1
reservoirs 29 / 16 20 3
) rivers / 47 37 50 11
operational 5 eq / / / / /
reservoirs 1 / 1 / /
Table 9 - Monitoring frequency of quality element
Quality elements Category of river Category of lakes
Biological
Phytoplankton 6 months 6 months
Macrophytes 1 year 1 year
Phytobenthos 1 year 1 year
Macroinvertebrates 1 year 1 year
Fish 3 years 3 years
Hydromorphological
Continuity of rivers 6 years -
Hydrological regime 1 month 1 month
Morphological conditions 6 years 6 years

Physic-chemical

pH 3 months 3 months
Temperature 3 months 3 months
Oxygen mode 3 months 3 months
Saltiness 3 months 3 months
Nutrients 3 months 3 months
Other specific pollutants 3 months 3 months
Priority substances 3 months 3 months

b) Physico-chemical parameters supporting the biological elements in determining
the ecological status are the same for all stations of the national monitoring network
and are measured 4 times a year.

a) Temperature conditions - Temperature

b) Terms of Dissolved oxygen - Saturation oxygen
c) Salinity - Conductivity

d) Acid Status -PH

e) Alkalinity / - ANC

f) Nutritional status - Total phosphorus

- Soluble reactive phosphorus
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- Total nitrogen

- Nitrate + Nitrite

- Ammonium

- Other nutrients Suspended
- Turbidity

Monitoring stations from the TNMN network runs through indicators that are set
in the Program with a frequency 12 times a year. The results of the analysis are of high
accuracy.

C) So far, Bulgaria has not made National methodology for analysis and assessing
the hydromorphological quality elements /hydrological regime, river continuity,
morphological conditions of the Danube and tributaries. In reporting the first River basin
management Plan in 2010 we used the methodology developed and published in the
Handbook for European Water Framework Directive (developed Twinning Project
funded by the German Federal Ministry for the Environment, Nature Conservation and
Nuclear Safety and the German Federal Environment Agency in the context of
assistance for environmental protection in Central and Eastern Europe, the Caucasus
region and Central Asia 2006-2009). Lower reaches of the Danube, which runs as a
northern border between Bulgaria and Romania is defined as a water body - heavily
modified- type R6.

d) Selection of specific pollutants was conducted using the methodology of the
Handbook for European Water Framework Directive. Certain pollutants are those that
are discharged in significant quantities in the river basin of the Danube and its
tributaries. As "significant quantities", adopted these concentrations of specific
contaminants that could compromise the achievement of one of the objectives of the
Directive. As noted above as "significant quantities” have adopted concentrations
greater than 50% of standard quality. Selected specific substances are planned for
operational monitoring stations with a frequency of 4 times a year. Monitoring of specific
pollutants in the stations of the network are implemented in TNMN parameters that are
set in the program with a frequency of 12 times per year.

e) Priority substances monitoring programs are described as required by Annex 10
of the WFD. When planning the first monitoring program - 2008, all stations on the
Danube, and the points on the mouths of tributaries are assigned to analyze all 33
priority substances under Directive 2008/105/ES. Sampling frequency is 12 times per
year. For various reasons, not all indicators were analyzed, and some results were
analyzed not meet the requirements of Directive 2009/90/ES. All difficulties are
encountered in the analysis of priority substances listed in the gap analysis in the first
River basin Management Plan.

This led to low confidence of the assessment of the chemical status of water
bodies, including the water body of the river Danube. The evaluation results are taken
from analyzes in international expeditions: Joint Danube Survey 2001 and Joint Danube
Survey 2007.

Types of monitoring programs implemented in the Danube area and monitoring
stations are shown below in Table 10.
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Table 10 - Monitoring programmes implemented on the Danube River Basin Directorate for Water
Management in the Danube region

No. Types of monitoring Total nr. of | Rivers | Lakes | Reservoirs | Transitional | Protected
programs monitoring waters areas
sections

1. Surveillance (S) 348 186 4 50 - 94

1.1 | Surface water - 142 109 |2 22 . 9
physicochemical

1. | Surface water - 107 77 |2 |28 . .
hydrobiological

2. Operational (O) 132 103 0 2 - -

0.1 |Surface water - 54 53 |0 |1 : .
physicochemical

0o |Surface water - 51 50 |0 |1 . .
hydrobiological
Investigation (1) - - - -

4 Drinking water (D) 202 90 13 - -

4.1 |surface water 103 90 - 13 - -
Reference (R) 59 55 2 22 - -

51 surfa_ce water - 23 13 1 9 i )
physicochemical

5. |Surface water - 36 22 |1 13 - -
hydrobiological

6. Ihtiofauna ( (F) 26 22 1 3 - -

7. Vulnerable areas (VZ) 108 56 - 7 - -

7.1 |surface water 63 56 - 7 - -
Intercalibration /

8 hydrobiological elements of | 62 61 1 - - -
quality
European environment

9 mformatl_on and 123 74 i 6 i )
observation network
(EIONET)

91 (EIONET) sur.face water - a1 38 i 3 i )
physicochemical

92 (EIONET) s_urface water - 39 36 i 3 i )
hydrobiological
Trans-national Monitoring

10 network(TNMN) 8 8 i ) i )

11 ICPDR Surveillance and 8 8 i ) i )

Operational program
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SURVEILLANCE AND OPERATIONAL TRANSNATIONAL MONITORING STATIONS
AND TNMN IN DRBD
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Figure 4 — Surveillance and operational Transnational monitoring stations and TNMN

Sampling and analysis of water samples from surface waters under national
programs are carried out by Central and Regional Laboratories in Environment Agency.

Laboratories analyze samples only in matrix water. Does not analyze in sediment
and biota for priority substances. The reason for this is that they are not introduced
methods for the analysis of sediment and biota.

Expectations are that the use of other matrices except water, the monitoring
process will be facilitated in terms of frequency, and achieve higher confidence of the
results.

Analysis of the hydrobiological quality elements are carried out in laboratories for
Hydrobiological monitoring, that within the DRBD are 3 (in Sofia, Montana and Veliko
Tarnovo). Some of BEQ analyzed at the Institute of Ecology in Bulgarian Academy of
Sciences.

The information provided by the monitoring system of surface waters is used for:

1. Assessment of anthropogenic pressure due to human activities;

2. Estimation of pollutant loads discharged into the river;

3. Assessment of impact on water bodies;

4. Validation of risk assessment;

5. Classification status of water bodies (considering both ecological and chemical
Status);

6. Design of future monitoring programs;

7. Comparative assessment of changes in the status of water bodies and

implementation of measures to improve or prevent deterioration of ecological or
chemical status;

8. Identification of causes due to which water bodies will not achieve environmental
objectives;
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9. Evaluation of conformity with standards and objectives of the protected areas.

In Annex 4BG, along with tables (1),(2), (3),(4) and (TNMN) is presented an
analysis of the monitoring program and network developed on the Bulgarian sector of
the Danube River and tributaries in buffer zone: stations, phisical and chemical quality
elements, parameters and frequency of surveillance and operational monitoring surface
water.

Also, in Annex 5BG, along with tables (5), is presented the hydrobiological
monitoring program network developed on the Bulgarian sector of the Danube River
and tributaries in buffer zone - sites and planning analysis of biological quality
elements, frequency, metrics and other.

Also as in Romania, in Bulgaria too on the common sector of the Danube River,
ICPDR runs its own monitoring programs (operational and surveillance monitoring, 1
and 2 programs) in 8 stations selected for European environment information and
observation network (EIONET) and Transnational Monitoring network (TNMN). They are
presented in Annex 4BG.

b) Groundwater monitoring programmes
General principles

Article 8 of the Water Framework Directive (WFD) requires the development of
groundwater monitoring programmes. Pursuant to the WFD, groundwater monitoring is
mainly focused on the groundwater body as a whole; however it also facilitates the
comprehensive operation of the region of basin management and the achievement of its
environmental objectives.

The monitoring programmes of the quantitative and chemical status of
groundwater are developed in compliance with the provisions of the Water Framework
Directive (WFD), the Groundwater Directive, the Guidance documents to the WFD
(Guidance No 15) and the national legislation in this area, based on the characterization
of the groundwater bodies and the assessment of the risk of groundwater bodies not
achieving their environmental protection objectives under Article 4 of the WFD; taking
into account the cost effectiveness of the monitoring and the capabilities of the Republic
of Bulgaria to further develop the monitoring networks over the subsequent years.

The monitoring is mainly directed towards groundwater bodies at risk and those
water bodies of which a risk assessment has been made based on the available
information; however this assessment not adequately trustworthy.

The monitoring results have to be used for:
- Establishment of the chemical and quantitative status of groundwater bodies
(including performance of an assessment of the available groundwater resources);
- Assistance in the further characterization of groundwater bodies;
- Confirmation of the risk assessment made under Article 5;
- Calculation of the direction and the flow rate in the groundwater bodies crossing
the border of Member States;
- Supporting the design of the programmes of measures;
- Evaluation of the efficiency of the programmes of measures;
- Demonstrating the compliance with the targets for Groundwater in Protected Areas
and the targets for other protected areas;
- Characterization of groundwater quality, including natural trends (baseline);
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- Identification of anthropogenic cause trends in the concentrations of pollutants and
their reversibility.

Specific provisions concern those groundwater bodies that cross the border
between two or more Member States. Bilateral agreements should be reached for the
monitoring strategies requiring the development of a conceptual model, data exchange
and the aspects under QA and QC (in compliance with Article 13 (2) of the WFD). The
provisions regarding control monitoring require observation of those parameters related
to the protection of all uses supported by the groundwater flow.

The monitoring programmes must provide the necessary information in order to
assess whether the environmental objectives of the WFD will be achieved. This means
that the clear understanding of the environmental conditions necessary for achievement
of the objectives, as well as how these could be affected by human activities is
important in designing the efficient monitoring programmes. The monitoring
programmes should be designed based on the results of the procedure as described in
Article 5 for classification and risk assessment, as well as the conceptual
model/understanding of the underwater system within which is the known scheme of
“recharge-road-discharge”. The details and meaning of those models have been
already set out in the relevant instructions of the General Implementation Strategy of the
Directive. Chapter 3.1 describes the principles and the relation of the model to the
monitoring programme.

Following of the principles described in those instructions should allow for the
development of a monitoring network that is representative for the groundwater body.
The necessary quantity of monitoring (number of points and frequency of samples) will
be proportional to the difficulties in (a) defining the status of the groundwater body, (b)
the presence of adverse trends, and (c) admissibility of errors in these assessments,
and more particular, with respect to the development of programmes of measures.

The monitoring programme of the WFD is intended to be focused upon the
phenomena concerning the general status of the groundwater body. The local
processes of pollution which do not affect the general status of the groundwater body
should be the target of different monitoring activities performed by the respective
competent authorities (for example executive, local authorities etc.) responsible for the
respective legal measures. Such local influences are not considered on the scale of
groundwater bodies, except if their evolution in time and space does not threatening for
the environmental objectives of the groundwater bodies. They may, however, be
important with regards to assessment related to protective/restrictive measures
described in Article 11 of the WFD and Article 6 of its "daughter” Groundwater Directive.

The application of the term ,,groundwater body” should be understood in the
context of the hierarchy of the relevant definitions listed in Article 2 of WFD.
Respectively, a groundwater body means a distinct quantity of groundwater in the
aquifer or aquifers. Groundwater means all waters located below the surface of the
earth in the water saturated zone and in direct contact with the earth or the underlying
layer and aquifer means subsurface rock layer or layers or other geologic strata the
porosity and permeability of which allow for a considerable inflow of groundwater or
abstraction of a considerable quantity of groundwater. Furthermore, the groundwater
bodies may be grouped for monitoring purposes.

The designing of a monitoring network must take into consideration the three-
dimensional nature of the groundwater system and the spatial and temporal
variability, especially in establishing the location of monitoring sites and the selection of
the appropriate type of monitoring sites. The network must have spatial and temporal
density, considering the natural characteristics of the groundwater body (conceptual
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understanding) and the pollution risks, in order to support the focusing of activities in
areas under significant pressure combined with high vulnerability.

In order to contribute to a three-dimensional characteristic monitoring network,
the advanced conceptual model of the hydro-geological characteristics and the types of
pressure is extremely important, especially where there is evidence of a considerable
vertical diversity in the classification and stratification of the groundwater quality of the
aquifer.

The selection/location of the respective sampling points and the selection of
appropriate density of the points must be based on the conceptual understanding
(hydro-geological characteristics and types of pressure) and may be supported by
available information, such as:

- Existing data for the quality and/or quantity (length, frequency, parameter scope);

- Structural characteristics of the existing sites and mode of abstraction;

- Spatial allocation of the existing sites compared to the scale of the groundwater
body;

- Practical considerations related to easy and long-term access, security, health and
safety.

The selection of an appropriate type of monitoring points in the monitoring
network on groundwater body level must be based on the understanding of monitoring
objectives and the model (conceptual or other) of the travelling time and/or age of the
groundwater that the monitoring site usually surveys. The model may be improved with
determination of the age of groundwater, where appropriate.

The integrated monitoring will contribute significantly for reduction of costs by
using the most rationally appropriate components of the existing monitoring networks
which serve different purposes and by designing and putting into operation integrated
monitoring networks for groundwater and surface waters.

Conceptual models as a basis for the GWB monitoring

Conceptual models are simplified presentations or draft descriptions of the
surveyed hydro-geological system. Their development stands at the basis of most of the
job performed as a part of the classification process. With the increase of quantity, as
well as the authenticity of the environmental information, the accuracy and complexity of
the models are improved to become more and more effective and reliable descriptions
of the system.

The conceptual model will represent the current understanding of the
underground water system based on the knowledge of its natural characteristics (for
example aquifer, three-dimensional structure, dynamics and limits), established types of
pressure and knowledge of the impacts.

There are two types of conceptual models:
- The regional conceptual model- the understanding of the rock-forming factors of
the groundwater body which determines the need of creation of a monitoring
network/point and how the data will be used;
- The local conceptual model- the understanding of the local factors influencing the
behavior, simultaneously chemically and quantitatively, of individual monitoring points.

In international/national river basins huge differences appear in the geo-chemical
and hydro-geological characteristics of groundwater bodies. Therefore, the conceptual
models may differ in the various regions of the international/national river basins. The
regional conceptual model determines the specific requirements for the development of
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a monitoring network and the level of monitoring, depending on the number of sites,
their density and the frequency of monitoring. This conceptual model will correspond to
the developed and utilized part of the process of classification and risk assessment.

The selection of points for groundwater monitoring also requires knowledge of
the local factors influencing the behavior of the monitoring point. This allows for
evaluation whether the point is suitable for the provision of indicative information and
data to help for the achievement of the objectives of the monitoring programme.

The WFD considers the aquatic environment to be uninterrupted. This is
represented in the definition of the status of groundwater and through recognition of the
role that groundwater plays in maintaining the inflow, quality and ecology of the
dependent surface waters and vice versa. Therefore, in addition to ensuring a review of
the distribution of pollutants in the groundwater body, the monitoring should be able to
provide the understanding and evaluation related to the inflows of groundwater between
groundwater bodies and surface water bodies and between underground water bodies
and terrestrial ecosystems. The scope of this monitoring will depend on the significance
of the dependency of the surface water bodies and/or terrestrial ecosystems on the
groundwater and the scope of the risks.

Therefore, the monitoring programmes of surface waters and groundwater must
be designed and managed in an integrated way as the environmental objectives of
surface waters and groundwater are interdependent. The surface waters with inflow
mostly going out underground may be used for determination of groundwater quality
while the data of the monitoring of surface water bodies may confirm the assessment of
the status of groundwater bodies. In many cases the exact location of the surface water
sampling point may function as a monitoring point and for two programs (the so-called
integration). It may significantly contribute to reduction of the costs for monitoring but
this must be done carefully in order to avoid deviations.

Update of the monitoring programmes

The results obtained from the monitoring network are used and interpreted on a
regular basis, as a result of which the monitoring network and its effect are reviewed
once in every six years, in the ideal case this is done more frequently.

The update of the network must consider the observed changes in the natural
processes and/or the anthropogenic impacts influencing the quantity and quality of
groundwater, their trends and the resulting phenomena. Where knowledge is improving,
this could be looked upon as a process of network optimization. A review and update of
the network must be done each time when factors influencing the monitored
phenomenon are significantly changed and this must take into consideration the
possible time reactions of the aquifer layers, corresponding to the expected ages of the
sampled groundwater.

In the update of the network it is important to know that the elimination of a
monitoring point will result in a possible loss of useful information and for the
correctness of the assessment trends it is important to retain the sampled points for a
long period of time. It is easier to add a point than to eliminate it. It is also important to
maintain the data about the object that has been downloaded from the network to
enable the review and audit of previous solutions/management decisions based on such
data.

The elimination of points from the network may cause alterations. Any change of
the network should be assessed depending on the impact it will have upon the
information derived from the monitoring programme and the decisions made.
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The groundwater monitoring programmes include:

> »control Monitoring Programme” which supplements and validates the
procedure for characterization and risk assessment in Annex Il of WFD, with respect to
the risks of not achieving good chemical status of groundwater and provides information
about the polluting substances in groundwater, of either natural origin or resulting of
human activity;

The control monitoring is focused upon the groundwater body as a whole. A
control monitoring programme must provide information to be used in the evaluation of
long-term trends in natural conditions and in the concentrations of pollutants resulting
from human activity.

Control monitoring is required for bodies or groups of bodies exposed or not
exposed to risk of not achieving the objectives under WFD. The programme must be
conducted during each cycle of management of the river basin, regardless of whether
the groundwater bodies (or group of bodies) are exposed to risk or not.

The control monitoring programme must be conducted during each planned
period and to the necessary extent for adequate supplementation and confirmation of
the risk assessment procedure for each body or group of groundwater bodies.

> »Operational Monitoring Programme”, through which to ascertain the status of
all groundwater bodies for which a risk exists of not achieving the objectives under
Article 4 of WFD and to establish the presence of significant and sustainable trends for
increase of the concentration of pollutants.

Operational monitoring is focused on the groundwater body as a whole. An
operational monitoring programme is required to establish:
& The chemical status of all groundwater bodies or groups of bodies defined as
"exposed to risk”,
& The presence of long-term anthropogenic trends towards increase of the
concentration of any pollutants; and
& Moreover, it may be also used for assessment of the efficiency of a programme
of measures designed to restore the good status of the body or reverse the trends for
increase of the concentrations of pollutants.

Operational monitoring is only required for bodies “exposed to risk” of not
achieving the objectives of WFD. It must be performed during the periods of control
monitoring. Unlike control monitoring, operational monitoring is exclusively focused
upon the establishment of specific, identified risks for achieving the objectives of the
Directive.

> »Quantitative  Monitoring Network”, validating the procedure for
characterization and risk assessment in Annex Il of WRD, with respect to the risks of
not achieving good quantitative status in all groundwater bodies or groups of bodies. Its
main objective is to enable a quantitative status assessment.

A groundwater body may be with good quantitative status if:
& The available sources of groundwater are not exceeded by the long-term annual
water abstraction rate; and
& The groundwater levels and flows are not sufficient to achieve the environmental
objectives of the related surface waters and terrestrial systems dependent on
groundwater; and
& The anthropogenic deviations towards the direction of the flow resulting from a
change in the level do not cause entry of salty waters or other disturbances.
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The monitoring of the quantitative status must be based on conceptual
understanding of the groundwater system and the types of pressure. The key elements
of the quantitative conceptual understanding will be:

& The assessment of saturation and water balance;

1 The level of groundwater or the assessments of discharges and the relevant
information about the risks confronting the surface waters dependent on groundwater
and the terrestrial ecosystems dependent on groundwater;

& The level of interaction between groundwater and the related surface and
terrestrial ecosystems where this interaction is important and could possibly have an
impact upon the status of the surface water body.

> The monitoring of the water protection areas, used for drinking and household
needs is designed by including points for drinking water abstraction in both the control
and operational monitoring networks of the chemical status of groundwater.

WFD requires that the monitoring programmes are able to make an assessment
of the achievement of the objectives for drinking waters, the protected areas (DWPA),
established under Article 7. In a contrast with the surface water bodies defined as
DWPAs, WFD does not introduce any additional specific criteria for monitoring of
DWPASs.

The monitoring of groundwater DWPAs must be conducted in compliance with
the programmes designed for control or operational monitoring of the groundwater
body, in order to respond to the objectives of Article 4, with an additional requirement to
ensure compliance with the objectives of DWPA (Article 7 (3).

GWB Chemical status and trend’s assessment

The groundwater monitoring programmes must provide information for definition
of the water status in each river basin in order to identify the presence of long-term
anthropogenic trends in the concentrations of pollutants and to ensure compliance with
the objectives for the protected areas.

The groundwater body is with a good chemical status if the following criteria are
complied with:

& The concentration of pollutants should not exceed the quality standards of the
country pursuant to Article 17 WFD;
1 The concentration of pollutants should not be such as to hinder the achievement

of the environmental objectives under Article 4 for related surface waters or to result in a
significant decrease of the environmental or chemical quality of such bodies or to
considerable damages to terrestrial ecosystems that are directly dependent on the
groundwater body;

& The concentration of pollutants should not represent the effects of salinity or
other intrusions as measured by the changes in conductivity.

WFD requires the designing of programmes for both control and operational
monitoring in order to provide the necessary information for contributing to the making
of the assessment of the chemical status and the identification and monitoring of
pollutant trends.
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Chemical monitoring and chemical status assessment

The control and operational monitoring networks of the chemical status of the
groundwater bodies have been developed, so that they provide data about the polluting
substances in groundwater and the presence of significant and sustainable trends for
increase of the concentration of pollutants and the dissemination of polluting substances
of natural origin.

The groundwater monitoring programmes provide the information necessary for
making the assessment for achievement of the respective objectives; the assessment of
the quantitative status of groundwater, the chemical status and the considerable long-
term trends under natural conditions, as well as those resulting of human activity. The
programmes may be supplemented by additional programmes necessary for
compliance with the requirements of Article 7 of WFD concerning the Protected Areas
(e.g. territories designated for extraction of water intended for human consumption).

Groundwater is evaluated based on information that the Executive Agency
Environment (EAE) sends to the Basin Directorate for Water Management in the
Danube basin with centre in the town of Pleven. The samples are analyzed in the
Regional Laboratories — Sofia, Vratsa, Pleven, Veliko Tarnovo, Razgrad, Shumen and
Dobrich. For each separate monitoring point there is an established scheme for
sampling and analysis by four groups of parameters:

Group | — main physico-chemical parameters — dissolved oxygen, oxidizing
restoration potential, pH, electric conductivity, nitrate ions, ammonia ions,
temperature, permanganate oxidability, total hardness, calcium, magnesium,
chlorides, sodium, potassium, sulphates, hydrocarbonates, carbonates, dry
residue — all these parameters are analyzed in all groundwater points on a
seasonal basis (four times a year).

Group Il — additional physico-chemical parameters — nitrite ions, phosphates, total
iron, manganese— all or separate parameters are analyzed only in some of
the monitoring points on a seasonal basis (four times a year) or in a half-year
(twice a year).

Group Ill — metals and metaloids— lead, cadmium, arsenic, mercury, copper, zinc,
nickel, chromium-trivalent, chromium-hexavalent, total a — activity and total 3
— activity —separate parameters are analyzed only in some monitoring points
once a year during the third quarter.

Group IV — organic substances — in a limited humber of monitoring points — analyses
are performed once a year.

The results are compared to the standard pursuant to Annex 1 to Article 10(2)(1)
of Ordinance No 1 dd. 10.10.2007 on the survey, use and protection of groundwater.

Table 11 - List of the quality elements

Physico-chemical parameters

Name
Group | Group Il
Main physico-chemical parameters Additional physico-chemical parameters
Serial No. Serial No.

1 Dissolved oxygen 1 Nitrite ions
2 pH 2 Phosphates
3 Electric conductivity 3 Total iron
4 Nitrate ions 4 Manganese
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5 Ammonia ions
6 Temperature
7 Permanganate oxidability
8 Total hardness
9 Calcium
10 Magnesium
11 Chlorides
12 Sodium, potassium,
13 Sulphates
14 Hydrocarbonates
15 Carbonates
16 Dry residue
Specific pollutants
Name
Group | Group Il
Metals and metaloids Organic substances
Serial No. Serial No.
1 Lead 1 trichloroethylene
2 Cadmium 2 tetrachloroethylene
3 Arsenic 3 Aldrin
4 Mercury 4 Atrazine
5 Copper 5 DDT/DDD/DDE(8)
6 Zinc 6 Dieldrin
7 Nickel 7 Drin (9)
8 Chromium - trivalent 8 Endosulphan
9 Chromium - hexavalent 9 Endrin
10 Strontium (of natural origin) 10 Metoxichlorine
11 Total a - activity 11 HCH-compound(10)
12 Total 3 - activity 12 Propazine
13 Natural uranium 13 Simazine
14 Radium R226 14 Heptachlor
15 Chlordan
16 24D
17 Acetochlor
18 Pendimethalin
19 Flutriaflor
20 triadimenol
21 mancozeb
22 Tebuconazole
23 chlorpyrifos
24 Trifluoralin
25 alachlor
26 cypermethrin
27 chlorpyrifos -ethyl
28 imidacloprid
29 tiakloprid
30 fluzilazole
31 famoxadone
32 cyproconazole
33 propiconazole
34 difenoconazole
35 metazachlor
36 S-metalachlor
37 Terbuthylazine
38 florasulam
39 aminopyralid-potassium
40 thiametoxam
41 carboxin
42 thyram
43 dithianon
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44 amine salt
45 glyphosate
46 prokinazit

47 metsulfuron
48 imazamox
49 tribenuron

50 metalahlor
51 dimethoate
52 dimetomorph
53 Metalaxyl M
54 napropamide
55 metribusine
56 fluazifop-P-butyl

The monitoring frequency is defined depending on:
> The type of aquifer depending on the hydraulic conditions along its top - non-
subartesian (open) or subartesian (confined);
> The type of aquifer (porous, karst or cracky);
> The filtration coefficient in the aquifer;
> The degree of the impact of human activities;

The frequency of monitoring in the area of saturation of subartesian (confined)
aquifers is accepted as equal to that in non-subartesian (open) aquifers.

Table 12 - Frequency of control monitoring of the chemical status of groundwater

Frequency of monitoring

. Physico-chemical .
Aquifer type parameters Specific pollutants
group | group Il group | group Il
Subartesian (confined) aquifers Twice a year Twice a year | Once a year -
Non-subartesian (open) porous
aquifers
high gnd r_nedlum Four times a Four times a Once a
filtration year year Once a year year
deep water level coefficient
low filtration . . Once a
P Twice a year Twice a year | Once a year
coefficient year
high '?md r_nedlum Four times a Four times a Once a
filtration Once a year
shallow water coefficient year year year
level - - . :
low filtration Four times a Four times a o Once a
S nce a year
coefficient year year year
Non-subartesian (open) karst aquifers
. ] High water Four times a Four times a . Once a
in areas with abundance year year Twice a year year
impact of human ] o
activity ow water Twice ayear | Twice ayear | Once a year nee a
abundance year
in high mountain areas with no impact of . . .
S Twice a year Twice a year | Twice a year -
human activity
Non-subartesian (open) cracky
aquifers
: . o Four times a Four times a Once a
in areas with impact of human activity Once a year
year year year
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in high mountain areas with no impact of . .
. Twice a year Twice a year | Once a year
human activity

Table 13 - Sampling frequency for operational monitoring of the chemical status of groundwater

Monitoring frequency

Aquifer type High vulnerability Low vulnerability

groundwater groundwater

Subartesian (confined) aquifers Twice a year Once a year

Non-subartesian (open) porous
aquifers

Deep water level Twice a year Once a year

shallow water level Four times a year Twice a year
Non-subartesian (open) karst aquifers Four times a year Four times a year

23 points belong to the chemical monitoring network of the Basin
Directorate for Water Management - Danube Region within the area of the project,
covering all 19 groundwater bodies. Out of those, operational monitoring is performed in
6 points of 6 GWB; and in 21 of them the drinking water protection areas are monitored,
12 of the points are within the EIONET network. Two of the points are also monitored

for quantity (for flow rate).
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Table 14 - Groundwater chemical monitoring programme in the project area
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Bregovo, DW 1-WWTP Bregovo 3 BG1GO000QALO01 | 11 |(1-16)4y| (4)dy | (1-4)2y (1-9)2y (1-15)1y | X S | EIONET
Novo Selo DW, WWTP Novo Selo BG1GO000QALO01 | 16 |(1-16)4y (1-4)2y (1-9)2y (1-15)1y | X S
Vidin, DW 1- WWTP "KOS" BG1GO000QAL002 | 17 |(1-16)4y| (4)dy | (1-4)2y (1-9)2y (1-15)1y | X S | EIONET
Dunavtsi, Drw" 1-Hana Progress BG1GO0O0O00QAL002 | 16 |(1-16)4y (1-4)2y (1-9)2y (2-15)1y| X S
Archar, DW-P1-WWTP "Dobri Dol" BG1G0000QAL003 | 20 |(1-16)4y (1-4)2y (1-9)2y (1-15)1y | X S | EIONET
Stanevo, drainage -WWTP "Stanevo" BG1GOOOOQALO004 | - |(1-16)4y (1-4)2y (1-9)2y (1-15)1y| X S
Kozloduy, DW- P2 BC "Kozloduy" BG1GO000QALO05 | 20 |(1-16)4y (1-4)2y (1-9)2y (1-15)1y | X S | EIONET
Selanovtsi, DW-P-BC "Oryahovo" BG1G0000QALO06 | 16 |(1-16)4y (1-4)2y (1-9)2y (1-15)1y | X S | EIONET
Zagrazhden, DW? WWTP"Zagrazhden" BG1GO0000QALO007 | 9.2 |(1-16)4y (1-4)2y 1-92y| 94y |(1-151y| X S
Brest, DrW 4 - WWTP "Brest" BG1GO000QALO07 | 20 |(1-16)4y (1-4)2y (1-9)2y (1-15)1y | X S
Belene, DW- P1-WWTP? "Belene" BG1GO000QALO08 | 16 |(1-16)4y (1-4)2y (1-9)2y (1-15)1y | X S | EIONET
\E;gilgzzgyoyvoda, DWWWTP "Dragash | 551600000AL008 | 17 | (1-16)4y (1-4)2y (1-9)2y (1-15)1y| X | S
vardim, DW-P3 O WWTP "Vardim" BG1GO0000QALO09 | 19 |(1-16)4y (1-4)2y | (3,4)4y | (1-9)2y (1-15)1y | X S | EIONET
Tutrakan, DW-P1 BC "Tutrakan" BG1G0000QALO10 | 19 |(1-16)4y (1-4)2y (1-9)2y (1-15)1y | X S | EIONET
Slivo Pole, DW-P8 WWTP"Slivo Pole" BG1GO000QALO10 | 16 |(1-16)4y (1-4)2y (1-9)2y (1-15)1y | X S
Popina, DW-P BC "Popina” BG1GO000QALO11 | 22 |(1-16)4y| (4)dy | (1-4)2y (1-9)2y (1-15)1y | X S | EIONET
Silistra, DW-P1 BC "Silistra" BG1GO0000QALO12 | 25 |(1-16)4y (1-4)2y (1-9)2y (1-15)1y | X S
Kriva Bara, DW 5 WWTP "Kriva Bara” BG1GO000QALO13 | 3 |(1-16)4y| (4)4y | (1-4)2y (1-9)2y (1-15)1y | X S | EIONET

! Driven well
2 Dug well
% Wastewater treatment plant
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Kreta, DW 1 WWTP"Kreta" BG1G0000QAL018 | 9.6 | (1-16)4y (1-4)2y (1-9)2y (1-15)1y | X S

Razgrad, DW "Mlin 97 Razgrad" BG1GOO00QALO21 | 10 |(1-16)4y (1-4)2y (1-9)2y (1-15)1y| X S

Srebarna, MP 44 BG1GOOOOON1035 | - |(1-16)4y (1-4)2y (1-9)2y (1-15)1y Q.S

Zvanartsi, MP 42 BG1GOOOOON1035 | - |(1-16)4y (1-4)2y (1-9)2y (1-15)1y Q_S | EIONET
Ruse, EC 1 WWTP "Tsvetnitsa" BG1G0000K1B041 | - |[(1-16)4y (1-4)2y (1-9)2y (1-15)1y | X S EIONET

The entries ,(1-16)4y* in Table 14 mean: the numbers of elements from Table 11 which are analyzed and the annual number of

samplings.
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Figure 5 - Chemical status monitoring points
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Monitoring of quantitative status

The network and the monitoring programme of the quantitative status of
groundwater bodies have been designed to provide data for assessment of:

> The changes in the natural saturation of groundwater and water balance;
> The interaction between groundwater and surface waters in the larger rivers;
> Elaboration of the initially adopted conceptual models of the groundwater bodies;

> The direction of the flow and the water quantities flowing to the territory of
Romania, for the defined cross-border groundwater bodies.

Monitoring of the quantitative status of groundwater has not been provided due to
the following reasons:
> All water bodies for which no monitoring has been provided for, are not exposed
to risk of not achieving the objectives for environmental protection;
> There are almost no settlements in their territory and no human activity may be
observed, including absence of groundwater abstraction that could affect their status;
> The water bodies are in low water abundant collectors, with insignificant natural
resources and presently monitoring representative points do not exist;

The monitoring frequency is complied with the optimally necessary data for
validation of the established status and the risk assessment of the groundwater body,
and with the current capacities of Bulgaria for financial procurement of the observations.

In general it is accepted seasonally — 4 times a year to perform monitoring
in the water bodies for which no risk exists of not achieving the objectives for
environmental protection under Article 4 WFD:
> of the groundwater levels in the non-subartesian (open) and the subartesian
(confined) porous aquifers in the plain parts of the territory;
> of the flow rates of springs in non-subartesian (open) cracky aquifers
mountainous parts,
> of the flow rates of springs — in the water bodies in non-subartesian (open) karst
aquifers in the mountainous part that is hardly accessible in winter.

A more frequent monitoring (12 times) is envisaged:
> of groundwater levels - in the water bodies for which risk exists of not achieving
the objectives under Article 4 WFD.
> of groundwater levels — in the water bodies for which no risk exists of not
achieving the objectives for environmental protection; however the risk assessment is
not reliable and additional data are required;
> of the flow rates of springs — in the water bodies in non-subartesian (open) karst
aquifers.

With a lower frequency — twice a year — monitoring of groundwater levels is
provided for the subartesian (confined) aquifers, located at a greater depth, for which
there is no risk of not achieving their objectives under Article 4 WFD;

Within the project area there are: 12 Danubian lowlands with codes from
BG1GOOOOQALOO1 to BG1GOOO0QALO012, 7 river terraces with code from
BG1GOO00QALO013 to BG1GOOO0QAL020, 2 components of Neogene age -
BG1G00000ON2034 and BG1GOOON1BP036 and 1 component of Lower (Early)
Cretaceous (Barremian-Aptian) age.

The monitoring programme for the quantitative status in the project area includes
54 points for 19 groundwater bodies.
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Within the territory of the Basin Directorate for Water Management - Danube
Region there are 2 identified cross-border groundwater bodies, characterized, assessed
and coordinated only with Romania for groundwater bodies in Sarmatian and Malm-
Vallanginian aquifers with national code BG1G000000N049 (Neogene-Sarmat) and
BG1G0000J3K051 (Malm-Vallanginian).

Legend

[ R

AT wew E

Figure 6 - Quantity monitoring points

Sarmatian sediments are shallow lying and there is a possibility for entry of
pollutants from the surface through the open parts of the body (in the valleys of the
swallet (sinking) Danubian Dobrudzha rivers). The Malm-Vallanginian is located at
depth and is not exposed to risk of not achieving the objectives for environmental
protection. There are not sufficient monitoring points for that groundwater body in the
Danubian region for current assessment of the direction of the flow and the quantity
flowing through the border with Romania.

The cross-border bodies with codes BG1G000000N049 (Neogene-Sarmat) and
BG1G0000J3K051 (Malm-Vallanginian) with EU code BG-RO 4 and BG-RO 2 are
examined within the project area. Of the above points, the ones reported under Article 8
of the Water Framework Convention before the European Commission are 10 in
number.
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Table 15 - groundwater quantitative monitoring programme in the project area

No. EU_code Name Name_1 GWB_code Depth | Frequency
1 BG1G0O000QALMPOO7 Slana Bara, driven well Drw BG1GO0000QALO002 7.26 12
2 BG1G0O000QALMPOOS8 Dunavtsi, dug well DW BG1GO0O000QALO002 3.65 12
3 BG1G0O000QALMPO10 Dobri dol, driven well Drw BG1GO0O0O0O0QALO03 7.30 4
4 BG1GO000QALMPO11 Dobri dol, driven well Drw BG1GO000QALO003 | 7.30 4
5 BG1GO000QALMP024 Kozloduy, driven well Drw BG1GO0OO0OQALOO5 | 10.23 12
6 BG1G0O000QALMPO25 Kozloduy, driven well Drw BG1GO0O0OO0QALO05 7.20 12
7 BG1GO000QALMPO026 Kozloduy, driven well Drw BG1GO00O00QALO05 6.60 12
8 BG1G0O000QALMPO028 Ostrov, dug well DW BG1GO0OO0OQALO06 | 12.50 4
9 BG1G0O000QALMPO029 Ostrov, dug well DW BG1GO0O0O00QALO06 4.80 4
10 BG1G0O000QALMPO31 Dabovan, driven well Drw BG1GO0OO0QALOO7 | 19.20 4
11 BG1G0000QALMP034 Zagrazhden, driven well Drw BG1G0000QALO07 | 11.80 4
12 BG1G0000QALMPO036 Zagrazhden, driven well Drw BG1G0000QALO07 | 3.80 4
13 BG1G0O000QALMPO38 Gulyantsi, driven well Drw BG1GO0000QALOO7 4.10 4
14 BG1G0O000QALMPO39 Brest, dug well DW BG1GO0O0O00QALOO7 4.50 4
15 BG1G0000QALMP040 Brest, driven well Drw BG1G0O000QALO07 | 4.20 4
16 BG1G0000QALMP042 Belene, driven well Drw BG1G0000QAL008 | 12.50 4
17 BG1G0O000QALMP0O43 Belene, driven well Drw BG1GO0OO0QALO08 | 12.50 4
18 BG1GO0O00QALMPO44 Belene, driven well Drw BG1GO0OO0QALO08 | 14.90 4
19 BG1GO000QALMPO047 Vardim, DW"Sortovi Semena" DW BG1GO0O00QALO09 | 10.00 12
20 BG1G0000QALMP048 Vardim, DW"Sortovi Semena" DW BG1G0O000QALO09 | 12.00 12
21 BG1G0O000QALMPO50 Sandrovo, dug well DW BG1GO0OO0QALO10 | 27.00 12
22 BG1G0O000QALMPO51 Sandrovo, dug well DW BG1GO0OO0QALO10 | 27.00 12
23 BG1G0O000QALMPO52 Sandrovo, dug well DW BG1GO0OO0QALO10 | 27.50 12
24 BG1G0O000QALMPO55 Garvan, dug well DW BG1GO0OO0OQALO11 8.00 4
25 BG1G0O000QALMPO58 Silistra, driven well Drw BG1GO0OO0QALO12 | 10.25 4
26 BG1G0O000QALMPO59 Silistra, driven well Drw BG1GO0OO0QALO12 | 13.65 4
27 BG1G0O000QALMPO0O60 Srebarna, S 5hg S 5hg BG1GO0O0O00QALO012 7.30 4
28 BG1G0000QALMP064 Kriva Bara, driven well Drw BG1G0000QALO13 | 5.50 4
29 BG1G0O000QALMPO68 Ignatovo, dug well DW BG1GO0O0O0O0QALO14 5.30 4
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30 BG1G0000QALMPO76 Mizia, dug well DW BG1GO0O00QAL016 | 3.86 4
31 BG1G0000QALMPO77 Mizia, dug well DW BG1G0O0O00QAL016 | 6.60 4
32 BG1G0000QALMP080 Orehovitsa, driven well Drw BG1G0O0O00QALO017 | 6.40 4
33 BG1G0O0O00QALMPO081 Orehovitsa, driven well Drw BG1G0OO0O0OQALO17 | 6.80 4
34 BG1G0000QALMP098 Muselievo, driven well DrwW BG1G00O00QAL019 | 13.00 12
35 BG1G00000N2MP181 Vasilovtsi, artesian well No 3 ATW BG1G00000N2034 | 70.00 0
36 BG1G00000N2MP182 Komoshtitsa, S 1 MP 49 S 1 MP49 BG1G00000N2034 | 220.00 12
37 BG1G00000N2MP183 Komoshtitsa, S 3 MP 36 S 3 MP36 BG1G00000N2034 | 120.00 12
38 BG1G00000N2MP187 Vasilovtsi, DrwW 3hg DrW 3hg BG1G00000N2034 | 115.00 12
39 BG1G0O0O000ON1MP192 Srebarna, MP 44 Drainage MP 44 BG1G000OOON1035 | 0.00 0
40 BG1G0O0O0O0OON1MP193 Polkovnik Lambrinovo, drainage MP 45 Drainage MP 45 BG1G0O0000ON1035 | 0.00 0
41 BG1G00O0O0ON1IMP194 Zvanartsi, MP 42 Karst springs (KS) -MP 42 | BG1GO0OO0OON1035 | 0.00 0
42 BG1GOOON1BPMP195 Yarlovitsa, S 18 (MP59) S 18 (MP59) BG1GOOON1BP036 | 60.50 12
43 BG1GOOON1BPMP199 Gramada, group of karst springs Group of KS BG1G0O0OON1BPO0O36 | 0.00 0
44 BG1G0000K1BMP219 Pobit Kamak, Drw Drw BG1G0000K1B041 | 24.50 4
45 BG1GO0000K1BMP220 Basarbovo, dug well DW BG1G0000K1B041 | 15.90 4
46 BG1G0000K1BMP221 Basarbovo, dug well DW BG1G0000K1B041 | 19.20 4
47 BG1G0000K1BMP222 Silistra, driven well Drw BG1G0000K1B041 | 70.10 4
48 BG1G0000K1BMP223 Silistra, driven well Drw BG1G0000K1B041 | 50.00 4
49 BG1G0000K1BMP224 Silistra, driven well Drw BG1G0000K1B041 | 60.00 4
50 BG1G0000K1BMP225 Silistra, driven well Drw BG1G0000K1B041 | 42.10 4
51 BG1G0000K1BMP226 Srebarna, S-MP 17 S-MP 17 BG1G0000K1B041 | 60.00 4
52 BG1G0000J3KMP282 Ruse, Drw Drw BG1G0000K1B041 | 350.00 4
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Monitoring of drinking water protected areas

WFD requires that the monitoring programmes are able to make an assessment
of the achievement of the objectives for the drinking water protected areas (DWPA)
defined in accordance with Article 7. In contrast with surface water bodies defined as
DWPA, WFD does not introduce any additional specific criteria regarding the
monitoring of DWPA. Nevertheless, the objectives for DWPA require that the
monitoring is also capable to provide correct and reliable data to assist the
management in the assessment of DWPA. This information will be necessary for
identification of the deterioration of the quality of the abstracted groundwater which
could result in increase of the level of purification/treatment of the waters. It will not
be necessary to perform monitoring of all parameters specified by the Drinking Water
Directive (80/78/EEC, as amended by 98/83/EC). Only those parameters directly
related to the quality of groundwater (untreated waters) are to be taken into account.

The list with the parameters will be compiled based on the results of the risk
assessment, the existing knowledge of the groundwater quality and the regimens for
onsite treatment at the drinking water sources.

Therefore, the monitoring at the groundwater DWPA should be performed in
compliance with the control and/or operational monitoring programmes, as
implemented for GWB in order to achieve the objectives under Article 4, with the
added requirement for ensuring the compliance with the objectives for DWPA (Article
7(3)) and the information requirements for "further characterization" laid down in
Annex Il (2.3c) WFD.

The objective of Article 7(3) for prevention of the impairment of the quality of
waters of DWPA in order to reduce treatment implies the existence of preliminary
data for the quality of DWPA as at the date of implementation of that objective, so
each subsequent impairment could be assessed against such data. Therefore, no
specification has been provided, so it could be suggested that only monitoring is
required which is sufficient to make an assessment of that objective. It seems clear
that data about the quality of untreated waters are necessary and it is logical to
assume this should be focused upon the sources of drinkable water abstraction.

The regular monitoring of all drinking water sources will not be practical or
necessary where the characterization processes have shown that no risk exists. In
the water bodies or groups of bodies not exposed to risk of achieving the objectives
of DWPA it is recommended to have adequate monitoring of a representative set of
significant drinkable water sources (those for which the Drinking Water Directive
applies).

For water bodies not exposed to risk of not achieving the objectives of DWPA
monitoring of the significant sources of drinking water is recommended; the minimum
for the monitoring being once before and once during the period of implementation of
each River Basin Management Plan (RBMP). Where appropriate, this monitoring
should be focused upon or limited to territories where the types of pressure and/or
impacts causing risk are of importance for the quality of the abstracted waters. The
protected areas may be used for focusing such monitoring (and respectively to
highlight the necessary protection measures). If there are already existing data of
drinking water monitoring, they could also be used.

In many cases abstraction of drinking water will form a part of the control and
operational monitoring programmes. In these cases the specific requirements of the
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control and operational monitoring programmes will have priority to the monitoring
outlined above. Where the sources are a part of the control and/or operational
monitoring, more frequent data of the above specified will be available and they
should be used for the assessment of the compliance with the objectives of Article 7.

In some cases individual groundwater abstraction points may form a part of
group sources which are effectively sourcing waters from the same contribution area
or protected areas in DWPA. In these cases if the succession and representativeness
of the monitoring regimen have been ensured, in order to make an adequate
assessment of the compliance with the objectives of Article 7 it is not necessary to
perform monitoring of all individual sources.

In implementation of the provisions of Directive 98/83/EC on the quality of
water intended for human consumption and in conjunction with Article 7(1) WFD a
programme has been developed for monitoring of the drinking water protection areas
for GWB with average daily abstraction rate of over 10 m* or serving for water supply
of over 50 people. This programme supplements the groundwater control and
operational monitoring programmes. The points of the protected areas monitoring
programme are a part of the groundwater control monitoring programme, whereas
the points of the groundwater operational monitoring programme are a part of the
protected areas monitoring programme.

The protected areas monitoring is performed in compliance with the control
and operational monitoring programmes; however the sampling frequency does not
correspond in terms of sampling period to those of the control and operational
monitoring. Thus, longer series of data will be generated at the locations for sampling
of waters for GWB.

In the territory of the Danube Region for Basin Management 49 groundwater
bodies appear as water protection areas used for drinking and household water
supply and they have an average daily flow rate of over 10 m® or serve for water
supply of over 50 persons.

22 points fall in the monitoring programmes of the drinking water protected
areas within the territory of the project.

The sampling frequency (Table 9) for the main chemical elements (group |) is
once a year, for the additional physico-chemical parameters (group Il) — twice a year
and for the heavy metals of group 1 (specific pollutants) — twice a year.

Assessment of the status of groundwater bodies

In accordance with Article 4(2), Directive 2006/118/EC, a groundwater body
shall be considered to be of good condition (status) when:

»-a) the relevant monitoring demonstrates that the conditions set out in Table
2.3.2 of Annex V to Directive 2000/60/EC are being met; or

b) the values for the groundwater quality standards listed in Annex | and the
relevant threshold values established in accordance with Article 3 and Annex Il are
not exceeded at any monitoring point in that body or group of bodies of groundwater;
or
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c) the value for a groundwater quality standard or threshold value is exceeded
at one or more monitoring points but an appropriate investigation in accordance with
Annex Ill confirms that:

1) on the basis of the assessment referred to in paragraph 3 of Annex lll, the
concentrations of pollutants exceeding the groundwater quality standards or
threshold values are not considered to present a significant environmental risk, taking
into account, where appropriate, the extent of the body of groundwater which is
affected,;

2) the other conditions for good groundwater chemical status set out in Table
2.3.2 in Annex V to Directive2000/60/EC are being met, in accordance with
paragraph 4 of Annex Il to this Directive;

3) for bodies of groundwater identified in accordance with Article 7(1) of
Directive 2000/60/EC, the requirements of Article 7(3) of that Directive are being met,
in accordance with paragraph 4 of Annex lll to this Directive;

4) the ability of the body of groundwater or of any of the bodies in the group of
bodies of groundwater to support human uses has not been significantly impaired by
pollution.”

In accordance with Directive 2006/118/EC, an assessment of the chemical
status shall be made only for bodies of groundwater identified as exposed to risk and
for each of the pollutants contributing to the characterization of the body of
groundwater in such manner (Annex Ill, 2006/118/EC).

According to GUIDANCE DOCUMENT No.18, the assessment of the chemical
status of groundwater is made based on the monitoring data collected through the
monitoring programmes.

The performance of the assessment of the chemical status is complied with
the approaches and methods of assessment pursuant to the manual on the
“Implementation of the EU Water Framework Directive in Bulgaria”, developed under
the international project TWINNING BG 2003/1B/EN/02 for the Danube Region and
based on the developed Methodology for assessment of the chemical status of
groundwater in Bulgaria with a project financed under the Environment programme —
,Determination of the values for measurement of the level of pollution of groundwater
and development of a classification system of the chemical status of the bodies of
groundwater”, prepared in compliance with the principles of WFD and the EU
assessment guidelines.

Under the Directive 2006/118/EC threshold values are determined for
endangered bodies of groundwater or groups of them that are defined as at risk.

Pollution thresholds are mandatory established for:

A') parameters under Annex Il of Directive 2006/118/EC
a) substances/ions or pollution indicators of natural origin and such resulting of
human activity: arsenic, cadmium, lead, mercury, ammonia, chloride,
sulphate;
b) artificial synthetic substances— trichloroethylene and tetrachloroethylene;
c) indicative parameters of salination or other concentrations of the salts
resulting of human activity— sulphates, chlorides and electric conductivity.

B) parameters from the report under Article 5 of Directive 2006/118/EC

58



a) nitrates, manganese, iron;

b) for all polluting substances and pollution indicators which, during the
characterization of the groundwater bodies, have been grounds for
determining the body at risk of not achieving good chemical status.

In relation to the assessment of status, in compliance with the provisions of
WFD and based on the above methodology, in 2013 threshold values were
established for the bodies of groundwater in the territory of the Basin Directorate For
Water Management - Danube Region. The threshold values are established by
hydrogeological classes and for background values for the separate hydrogeological
classes those obtained at the 50™ percentile have been selected (medians). The
selected approach is more correct than the one taking background values at the 90™
percentile (as recommended in Guidance Document No0.18) due to the following
considerations:

- The median is a much more sustainable characteristic and generates more
real values for the natural (background) concentrations of the parameters of
the chemical composition of groundwater. This specifically refers to the
macrocomponents (primary ions) - sodium, calcium, magnesium, chlorides,
sulphates, bicarbonates etc., as well as for the integral parameters - electric
conductivity, total hardness, dry residue etc.

- The authenticity of the data from the statistical sample used, especially for
the parameters — mercury, manganese, arsenic, nickel, iron, chrome,
ammonia etc. is doubtful in many cases and cannot be checked. In such cases
it is better to use the 50™ percentile (the median) instead of the 90" percentile
because in the first case any errors in testing the water points, the sample
analysis and the primary processing of data are eliminated to a great extent.

The threshold values are established using a value of the threshold coefficient
Ct=0.75.

The assessment of the chemical status of GWB is performed by comparison of
the so-called relevant values (RV) and the threshold values (TV) of the individual
parameters for chemical status. The relevant values are established in the
following manner:

- For one MP in GWB - the RV is accepted as equal to the BV of the parameters;

- For two MP in GWB — RV is accepted as equal to the arithmetic mean of the BV
of the parameters in the two MP.

- For three and more MP - RV is accepted as equal to the median of the BV of
the parameters in all MP.

Based on the methodology referred above the status of GWB for the RBMP
has been defined, the results indicating the 18 GWB are with a "poor" chemical
status. The pollutants are, as follows: nitrates are observed in 14 GWB, manganese
is observed in 4 GWB; iron in 1 GWB, phosphates - 1 GWB, and chrome - 2 GWB.
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Figure 7 - Assessment of GWB status

Those bodies are as follows: GWB BG1G0000QAIO01, BG1G0000QAL002,
BG1GOO0O0QALO11, BG1GOOO0OQALO13, BG1GOO0O0OQALO19, BG1GOO00QALO020,
BG1GO0O0O0QALO26, BG1GO0O0O00N2034, BG1GOOON1BP036, BG1G00000K1040,
and BG1G0000K1B041 for nitrates; GWB BG1G0000QALO09 with respect to 2
pollutants: manganese and iron; BG1G0O000QAL007 and GWB BG1G0000QPL026 —
chrome and BG1G0000K1B041 — phosphates.

Pollution with nitrates is observed in GWBs uncovered on the surface.
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Annex 1

Inventory of hydrological and morphological parameters on hydrometric stations sections.

Hydrom. st.

Hydrological parameters/profiles

Available data in annual hydrom. studies

Available data in Excel format

Cross section profiles

1981-1984; 1986-1988; 1990-2001; 2003-2011.

2000, 2001, 2003-2012.

. Daily mean water discharges 1981-2011. 2003-2011.
G“i';; 1‘?;“()%6'5 Daily mean sediment discharges 1981; 1983-2011. 1986, 1987; 2003-2011.
Granulometry suspended 1981-1988; 1990-1998; 2004;2005. 1991-1998.
bed load 1981-1988; 1990-2001; 2004-2007. 1991-1998; 2006, ‘07
Cross section profiles 1977-2001; 2003-2011. 1983, '88, '93, '98, 2000, 2001, 2003-2012.
\af Daily mean water discharges 1975-2011. 2003-2011.
Ca ig"lggﬁ%'g Daily mean sediment discharges 1975-2011. 2003-2010
Granulometry suspended 1978-1984,1986-1998. 1990-1998
bed load 1978-1984;1986-2007. 1990-1997
Cross section profiles 1983-2011. 1983, '88, '93, '98, 2000-2011.
Daily mean water discharges 1983-2011. 2003-2011.
BeChle;ég’znoﬂs'G% Daily mean sediment discharges 1983-2002; 2004-2011. 2004-2010.
i Granulometry suspended 1982-1998. 1980, 1982-1998.
bed load 1982-2002;2004-2011. 1980, 1982-2001,; 2006-2008; 2010, 2011.

Cross section profiles

1971-2011. -1975; -1980; -2009.

2000-2011.

Corabi Daily mean water discharges 1966-2011. 2003-2011.
oralglfsaé_;r)rifm.z Daily mean sediment discharges 1974-2011. -1975; -1980; -2003. 2004-2010. _
Granulometry suspended - 1992;1995;1996. (from expeditions))
bed load 2007-2011. 1992;1993;1995;1996;2007-2011.
Cross section profiles 1971-2011. 1983, '93, '98, 2000-2011.
Tr. Magurele, Daily mean water discharges 1967-2011. 2003-2011.
Km 596.32 Daily mean sediment discharges 1974, 2006-2011. 2004-2010.
1967-2011 Granulometry suspended - -
bed load 2007-2011. 2009-2011.
Cross section profiles 1971-2011. 1993, '93, '98, 2000-2011.
L Daily mean water discharges 1967-2011. 2003-2011.
z|mn|1c9%a6,_£<or21553.23 Daily mean sediment discharges 1973-2002; 2004-2011. 2004-2010. _
Granulometry suspended - 1980;'82-'85;'91;'92;'95';'96. (from expeditions)
bed load 2007-2011. 1980;'82-'85;'91-'93;'95;'96;2007;'09;'10.
Cross section profiles 1971-2011. 1988, '92, 2000-2011.
. . Daily mean water discharges 1967-2011. 2003-2011.
G'“r%'g%'GKZ”S 14193'05 Daily mean sediment discharges 1967-2002; 2004-2011. 2004-2010.
i Granulometry suspended 1977-1997. 1980-1997;2010.
bed load 1974; 1976-2011. 1980-2002;'06;'07; 2009-2011.
Oltenita, Km 429.8 Cross section profiles 1971-2011. 1983, '88, '93, '98, 2000-2011.
1966-2011 Daily mean water discharges 1967-2011. 2003-2011.
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Daily mean sediment discharges

1968-1974, 2006-2011.

2006-2010.

Chiciu-Calarasi,
Km 379.58
1966-1969;
1973-2011

Granulometr suspended . ~
y bed load 2007-2011. 2007; 2009-2011.
Cross section profiles 1973-2011. 1983, '88, '93, '98, 2000-2011.

Daily mean water discharges

1966-1969; 1973-2011.

2003-2011.

Daily mean sediment discharges

1974-2002; 2004.

1995-2002; 2004.

Granulometry

suspended 1982;'83;'90.

1980;'82-'85;'91;'92;'95;'96.

bed load 1982;'83;'90; 2008-2011.

1980,'82;'84,"91-'93;'95;'96; 2009-2011.

Note: - years without measurements
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Annex 2

Elements, parameters and frequency of monitoring for surveillance and operational
monitoring for streams (Source: synthesis of river basin management plans, 2009)

Frequency of monitoring

Quality elements Parameters surveillance operational
program program
Phytoplankton Taxonomic composition
(species list and number, 2lyear 3lyear
density (ind/l))
Macrophytes Taxonomic composition
g (species list and number, 2lyear 3lyear
. . 2.
[} density (ind/m®))
% Phytobentos Taxonomic composition
E (species list and number, 1/2 years 1/3 years
8 density (ind/l))
i) Bentic invertebrate fauna Taxonomic composition
% (species list and number, 2lyear 3lyear
a density (ind/ m?))
Fish fauna Taxonomic composition
species list and number,
fjepnsity (ind/ 100 m2) and 1/3 years 1/3 years
age structure)
H=2/day * H=2/day *
— Water level and water flow Q =20-60 Q =20-60
38 Hvdroloaical redi lyear* lyear*
g ydrological regime Connection to groundwater
2., bodies 1/3 days 1/3 days
(o))
S & River continuity 1/6 years 1/6 years
S & River depth and width
£9 N llyear 1/year
I variation
§ Morphological conditions Struc;ture and substrate of 1/6 years 1/6 years
Z the river bed
Structure of the riparian 1/6 years 1/6 years
zone
Transparency Suspended solids
Turbidity 6/ year 6/12/ year **
Color
Thermal conditions Temperature 6/ year 6/12/ year **
Dissolved oxygen
COD - Mn and / or COD —
Conditions of oxygenation Cr 6/ year 6/12/ year **
BODS5 and in some cases
TOC and COD
Salinity Conductivity / fixed residue 6/ year 6/12/ year **
Acidification status pH -
g Alkalinity 6/ year 6/12/ year
g Nutrients Azotites
I5] Nitrates
o Ammonium
8 N tot 6/ year 6/12/ year **
k= Orthophosphate
2 P tot
Q Chlorophyll "a"
.8 Nutrients (suspensions) N total, P total 6/ year 6/ year
2 Priority substances - water 1) 12/ year 12/ year
T Priority substances Heavy metals: Cd, Ni, Pb, 6/year 6/year
(suspended solids) Hg
Priority substances Heavy metals and organic llyear l/year
(sediments) micropollutants
relevant for sediments
Priority substances (biota) Heavy metals and organic
micro pollutants llyear
relevant for biota
Specific pollutants not 6/year 6/ year

priority

2)
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Specific pollutants not . 6/year 6/year
priority (suspended solids) Other heavy metals (lista II)
Specific pollutants not Substances from list | and Il, | 1/ year 1/ year
priority (sediments) relevant for sediments
Specific pollutants not Substances from list | and I, 1/ year
priority (biota) relevant for biota
Other pollutants 3) 6/an 6/an
Elemente micro- Parametri Total coliforms, faecal
biologice b B ek coliforms, faecal 4-12/ year 4-12/ year
acteriologici h
streptococci, Salmonella

* In case of floods, monitoring frequency will be increased depending on the hydrological
regime of the river

** js monitored by 12/an that water body is at risk because of nutrients and organic
substances

** js monitored by 6/an that water body is at risk due to hydro morphological alterations
and priority substances

*** Only if the sections of surface water abstraction for obtaining drinking water

1) Priority substances (Annex X of the Water Framework Directive - Decision 2455/2001/EC): In case
of pollution sources discharging such substances;

2) Non-priority specific pollutants (substances in annexes 8 and 9 of the Framework Directive): In
case of pollution sources discharging such substances;

3) Other pollutants: substances that are not found in Annexes 8, 9 and 10 of the Framework
Directive: In case of pollution sources discharging such substances.
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Elements, parameters and frequency of monitoring for surveillance and operational monitoring for lakes
(Source: synthesis of river basin management plans, 2009)

Annex 3

Frequency of monitoring

Quality elements Parameters surveillance program operational program
Lakes Reservoirs Lakes Reservoirs
Taxonomic composition
Phytoplankton (species list and number, 4lyear 4lyear 4/year* 4/year*
density (ind/l))
Taxonomic composition
9] Macrophytes (species list and number, 1/ year 1/ year 2/ year 2/ year
S density (ind/m?))
E Taxonomic composition
o Phytobentos (species list and number, 1/3 years 1/3 years 1/3 years 1/3 years
S density (ind/l))
2 Taxonomic composition
o Bentic invertebrate fauna (species list and number, 1/ year 1/ year 1/ year 1/ year
0 density (ind/ m?))
Taxonomic composition
. (species list and number,
Fish fauna density (ind/ 100 m?) and age 1/3 years 1/3 years 1/3 years 1/3 years
structure)
Water level in the lake and the
2] - -
2 affluent and diffluent debits 1-30/30 days L/day 1-30/30 days L/day
Q
% Hydrological regime Retention time of the lake 1/6 years 1/6 years 1/6 years 1/6 years
< Connection to groundwater
g bodies 1/3 days 1/3 days 1/3 days 1/3 days
[s)
o Lake depth variation 1/6 years 1/6 years 1/6 years 1/6 years
E (variable) (variable)
o Volume and structure of the 1/6 years 1/6 years 1/6 years 1/6 years
2 Morphological conditions lake bed (variable) (variable)
o Structure of the lake shore
-:% 1/6 years 1/6 years 1/6 years 1/6 years
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Sechi disc

Transparency Turbidity 4/ year 4/ year 4/ year * 4/ year *
Color
Thermal conditions Temperature 4/ year 4/ year 4/ year * 4/ year *
Dissolved oxygen
" . COD - Mn and / or COD-Cr . .
Conditions of oxygenation BODS5 and in some cases 4/ year 4/ year 4/ year 4/ year
TOC and COD
Salinity Conductivity / fixed residue 4/ year 4/ year 4] year * 4/ year *
I pH . .
@ Acidification status Alkalinity 4/ year 4/ year 4/ year 4/ year
S Azotites
£ Nitrates
[0 Ammonium
[s Nutrients N tot 4/ year 4/ year 4/ year * 4/ year *
g Orthophosphate
) P tot
G Chlorophyll "a"
3 Priority substances - water 1) 12/ year 12/ year 12/ year 12/ year
12 . Heavy metals and organic
>
= Priority substances micropollutants l/year l/year 1/year l/year
(sediments) .
relevant for sediments
Heavy metals and organic
Priority substances (biota) micro pollutants llyear llyear
relevant for biota
Specific pollutants not
priority 2) 4lyear 4lyear 4/year 4/year
Specific pollutants not Substances from list | and Il,
priority (sediments) relevant for sediments Lyear Lyear Lyear Lyear
Specific pollutants not Substances from list | and II, 1/vear 1/vear
priority (biota) relevant for biota y y
Other pollutants 3) 4lyear 4lyear 4lyear 4lyear
Micro-biological . . Total coliforms, faecal
elements Bacteriological coliforms, faecal treptococci, 4-12/ year 4-12/ year 4-12/year 4-12/ year

parameters**

Salmonella

* Monitoring frequency can be monthly or more depending on the evolution process of eutrophication (May - September)

** Only if the sections surface water abstraction for obtaining drinking water and lakes used for bathing (Techirghiol)
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ANNEX 4 BG

MONIRORING PROGRAMME OF SURFACE WATER IN THE DANUBE REGION, in pursuance an order RD Ne 182/ 26.02.2013/
Minister of Environment and Water BG

Hidromor
Physicochemical parameters fological(
o General elenl()ents
N Monitori Type 9 physicochemlical Priority ) .
Ne | EU Mstation_code | "o On1OMNd monito|Report] WBody_code | g parameter® substances® Specific pollutants®®
-ring > > @ > > - >
=g s | 2 g 2 2 g S 2 |52
o o | g % g o o o S 1 E|S
5 o =3 o] =3 5 o o =3 @ o
- = o 7 o - = = ..G:J () g
1 2 3 4 5 7 8 | 11 12 | 13 14 15 16 17 18 19 |20 21
1 | BG1IDU00992MS011 | Lake "Srebarna | S reg%rt BGL1DU700L002 | L5 | 1-16 | 1,2 | 4l
BG1DU01119Ms010 | River Danube - g o, 1-16/ | 1-7/
2 = town Novo selo- | = "' |EC,DP | BGIDUOOOR001 | R6 | —v | oy | 4/12 | TNMN | 12y | TNMN | TNMN | TNMN | 12y
right
River Danube -
3 BGlDUOl,\ﬁlngow town Novo selo- | TNMN |EC,DP | BGIDUOOOR001 | R6 | TNMN | TNMN | 12/y | TNMN | 12/y | TNMN | TNMN | TNMN | 127y
middle
River Danube -
4 |BG1DU01119MS010L| town Novo selo- | TNMN |EC,DP | BGIDUOOOROOL | R6 | TNMN | TNMN| 12/ | TNMN | 12/ | TNMN | TNMN | TNMN | 12/
left
River Danube -
5 | BG1DU00039MS050 | > SE0L ¥ | TNMN |EC,DP| BG1DUOOOR001 | R6 | TNMN | TNMN | 12/y | TNMN | 12/y | TNMN | TNMN | TNMN | 12fy
River Danube -
6 | BG1DU07973MS070 | 78 CELDC T | TNMN |EC,DP| BG1DUOOOR001 | R6 | TNMN | TNMN | 12/y | TNMN | 12/y | TNMN | TNMN | TNMN | 12fy
River Danube - | g 116/ | 1-7/
7 | BG1DU00918MS080 |  before Town ’ EC,DP | BG1DUOOORO0O1 | R6 4/12 | TNMN | 12/y | TNMN | TNMN | TNMN | 127y
P isse N TNMN | TNMN
BG1DU00999MS100 |River Danube -port| S,TNM 1-16/ 1-7/
8 5 ailistra right N |EC.DP| BGIDUOOOROOL | R6 |~ | v | 4/12 | TNMN | 12y | TNMN | TNMN | TNMN | 12y
9 |BG1DU00999MS100L R'Vegﬁgt?;?:ﬂ'port TNMN |EC,DP | BGLDUOOOR0OL | R6 | TNMN | TNMN| 12/y | TNMN | 12/y | TNMN | TNMN | TNMN | 12/
10 | BG1DU00999MSI00 |River Danube -port| 1y v\ |Ec pp | BG1DUOOOR00L | R6 | TNMN | TNMN | 12y | TNMN | 12/y | TNMN | TNMN | TNMN | 12/y
M Silistra middle
o 1-9;13- 1,23,
11| BG1WO00014Ms140 || 'MOK fiverintown| | ec \p | BGIWO100R001 | RS | 1-16 | 1-7 | 4y | .24 | 12y | 2328|1234 4'5'6 | ary | 3 | 1y
Bregovo 28,30-33 36:42 51 6,13,19 7809
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IskarRiver -village EC,EA, ) ) 2,4-
12| BG1IS00111MS010 Gigen S ND BG1IS100R027 | R7 | 1-16 1-7 Ay 28.30-33 12ty 2,13 4y 1,3 | Uy
IskarRiver -village | S,TNM |EC,EA, 1-16/ 1-7/ 1,2,|1/12/
13| BG1IS00119MS020 Oriahovitsa N Dp BG1IS135R026 | R7 TNMN | TNMN 4/12/y| TNMN | 12/y | TNMN TNMN | TNMN | 12/y 31y
Ogosta River EC.EA, 2,4- 1.2,3,4, 12/1/
14 | BG1OG00001MS010 | before it flows into S BG10OG100R014 | R7 | 1-16 1-7 4ly 121y 5, 4y | 2,3
ND 28,30-33 y
the Danube 6,13,19
Osam River before 128928
infusion into the EC,EA, 2,4- o 1, 3, .
15| BG10S00011MS010 Danube- S ND BG10OS130R015 | R7 | 1-16 1-7 4ly 28.30-33 121y ,29,35,36., 41319 1,2,9; | 4y |13| 1y
- 46,4447,
Cherkovica
Rgsenskl Lom 121314,
river before 2,4- 15,16,17,|1,2,3,4,5
16 | BG1RLO0O001MSO010 | infusion into the S EC,EA| BG1RL120R013 | R7 | 1-16 1-7 Ay 28.30-33 12ty 35.36.42 | 6.13.19 1,2 4y 3 | 1y
Danube, town
33
Russe
Rusenski Lom
. S, TNM [EC,EA, 1-16/ 1-7/ 28/ 1,2/ 2,5/ 1,2/
17 | BG1RL0O0001MS020 river , town N |DPND BG1RL120R013 | R7 TNMN | TNMN 4/121ly TNMN 4/12ly TNMN INMN | TNMN 4/12ly | 2,3 | Uy
Basarbovo
— 1
Vit River after 2,4- ’ 1, 3,
18 | BG1VT00011MS010 townGulyantci S EC,EA| BG1VT100R009 | R7 | 1-16 1-7 Ay 28.30-33 12ty 29'8:’5962482,2 41319 12,9 4y 1,3 | Uy
Yantra river before 1,2
infusion into the 2,4- 3,45, 11,2341
19 | BG1YNOOOO1MSO010 Danube near the S EC,EA| BG1YN130R029 | R7 | 1-16 1-7 Ay 28.30-33 12ty 131415, | 3.10: 1,2 4y 1,3 | Uy
village Novgrad 16,17;
1,2
Yantra riverin | S,TNM|EC,EA 114/ | 17 28,29/ 3456 | o34 | 1,2 1,2, 112/
20 | BG1YNO0319MS030 village Karantsi N |DPND BG1YN307R027 | R7 TNMN | TNMN 4/12ly TNMN 4/12ly 121‘71/'15\1 TNMN | TNMIN 4/12ly 31y
MN
S - surveliance monitoring programe
@) - operation monitoring programe
TNMN - TransNacional Monitoring Network
EC - report in EU commision
EA - report in EU agency
DP - Danube programe, ICPDR
ND - monitoring programe Nitrate Directive
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ANNEX 4.BG/ Table (1) to order RD-182/2013
General physicochemical parameter(1)

| group Il group
Ne Ne
1 | pH( 1 Total nitrogen - N
2 Temperature 2 Total phosphorus - P
3 | suspended solids 3 Calcium (Ca)
4 | Transparency (Disk Sekki) ** 4 Magnesium (Mg)
5 |chlorophyll -a ** 5 Total hardness ***
6 | Electrical conductivity 6 Iron/Feltotal
7 | Dissolved oxygen (DO) 7 Manganese (Mn)
8 | Oxygen saturation in% 8 Calcium carbonate hardness
9 |BPK5 9 | sulfide **
10 Jcop-cr 10 |toc
11 | N-NH4 ammonium nitrogen 11 Silicon **
12 | N-NO3 nitrate nitrogen 12 Salinity, %o **
13 13 | Turbidity (FNU/NTU) **

N-NO2 nitrite nitrogen

'—\
a

Ortho-phosphate ( PO4 -P)

[iny
a1

Chloride (CI)

=
(e}

Sulphate (SO4)

=
~

Nitrates /NO3/

[iny
[ee]

Ammonium - NH4+

=
©

N-Keldal

N
o

COD - Mn

N
[y

Total extractable substances

*%

*kk

For coastal waters and Danube river

Analyzed only, if necessary (at the discretion of the RBD)
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ANNEX 4.BG/ Table (2) to order RD-182/2013

Priority substances under the WFD (2)

No CAS number EU number Name of priority substance
1 15972-60-8 240-110-8 Alachlor
2 120-12-7 204-371-1 Anthracene
3 1912-24-9 217-617-8 Atrazine
4 71-43-2 200-753-7 Benzene
5 n.a. n.a Brominated diphenylethers
6 7440-43-9 231-152-8 Cadmium and its compounds
7 85535-84-8 287-476-5 C10 - 13 chloralkanes
8 470-90-6 207-432-0 Chlorfenvinphos
9 2921-88-2 220-864-4 Chlorpyrifos
(9a) Cyclodiene pesticides:
309-00-2 Aldrin
60-57-1 Dieldrin
72-20-8 Endrin
465-73-6 Isodrin
(9b) DDT total
50-29-3 para-para-DDT
10 107-06-2 203-458-1 1,2-Dichloroethane
11 75-09-2 200-838-9 Dichloromethane
12 117-81-7 204-211-0 Di(2-ethylhexyl) phthalate (DEHP)
13 330-54-1 206-354-4 Diuron
14 115-29-7 204-079-4 Endosulfan
959-98-8 n.a. alpha-endosulfan
15 206-44-0 205-912-4 Flouranthene
16 118-74-1 204-273-9 Hexachlorobenzene
17 87-68-3 201-765-5 Hexachlorobutadiene
18 608-73-1 210-158-9 Hexachlorocyclohexane
58-89-9 200-401-2 (gamma-isomer,Lindane)
19 34123-59- 251-835-4 Isoproturon
20 7439-92-1 231-100-4 Lead and its compounds
21 7439-97-6 231-106-7 Mercury and its compounds
22 91-20-3 202-049-5 Naphthalene
23 7440-02-0 231-111-4 Nickel and its compounds
24 25154-52-3 246-672-0 Nonylphenols
104-40-5 203-199-4 (4-(para)-nonylphenol)
25 1806-26-4 217-302-5 Octylphenols
140-66-9 n.a. (para-tert-octylphenol)
26 608-93-5 210-172-5 Pentachlorobenzene
27 87-86-5 201-778-6 Pentachlorophenol
28 n.a. n.a. Polyaromatic hydrocarbons
50-32-8 200-028-5 (Benzo(a)pyrene)
205-99-2 205-911-9 (Benzo(b)fluoroanthene)
191-24-2 205-883-8 (Benzo(g,h,i)perylene)
207-08-9 205-916-6 (Benzo(k)fluoroanthene)
206-44-0 205-912-4 (Fluoroanthene)
193-39-5 205-893-2 (Indeno(1,2,3-cd)pyrene)
29 122-34-9 204-535-2 Simazine
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(29a) | 127-18-4 Tetrachloro-ethylene
(29b) | 79-01-6 Trichloro-ethylene
30 688-73-3 211-704- Tributyltin compounds
36643-28-4 n.a. (Tributyltin-cation)
31 12002-48-1 234-413-4 Trichlorobenzenes
120-82-1 204-428-0 (1,2,4-Trichlorobenzene)
32 67-66-3 200-663-8 Trichloromethane (Chloroform)
33 1582-09-8 216-428-8 Trifluralin

Frequency - surveillance monitoring programe - 12/year

Frequency - operation monitoring programe - 4/year
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ANNEX 4.BG/ Table (3) to order RD-182/2013

Specific pollutants (3)

| group Il group 11l group
Ne Organic substances Ne gi?ﬁo?&?als Ul Ne Others
1 1 _ 1 Anionic active
Phenols Zinc surfactants
2 | Petroleum 2 | Copper 2 | Cyanide
3 | Aldrin 3 | Chromium 6 3 | Sulphides
4 | Dieldrin 4 | Chromium 3 4 | Carbonates
5 | Endrin 5 | Arsenic 5 | Bicarbonates
6 |Isodrin 6 | Selenium 6 | Vegetable oils and fats
7 | Carbontetrachloride 7 | Silver 7 | Fluoride
8 | Tetrachloroethylene 8 | Potassium 8 | Lithium
9 | Trichloroethylene 9 | Sodium 9 | Xylenes (p+m Xylene)
Polychlorinated biphenyiles Fluorine
10 |(PCB 28, PCB 52, PCB 101, PCB 105, 10
PCB 118, PCB 138, PCB 153, PCB 156,
PCB 180)
11 | EOX (extractable) 11 | Antimony
12 | AOX (absorbable) 12 | Magnesium
13 |o,p - DDE 13 | Aluminum
14 | p,p- DDE 14 | vanadium
15 |o,p- DDD 15 | Cobalt
16 |p,p-DDD +o0,p DDT 16 | Uranium (natural)
17 |p,p- DDT 17 | Radium
18 | Prometon 18 | Total B radioactivity
19 | Prometryn 19 | Chromium /Total /
20 | Propazine
21 | Ametrin
22 | Simetryn
23 | Terbutryn
24 | Dichlorodifluoromethane

25

Chloromethane

26

Bromomethane

27

Bromodichloromethane

28

1,4 - dichlorobenzene

29

1,2 - dichlorobenzene

30

Bromoform

31

Dichloromethane

32

Trans-1,2-dichloroethene

33

Tetrachloroethane

34

Ethylene

35

O, m, p-xylene

36

Toluene

37

Benzo (a) anthracene

38

Pyrene

39

Phenanthrene

40

Chrysene

41

Ethylbenzene
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42

Styrene

43

Acetone

44

DIBP

45

Bentazone

46

DEP

47

DBP

48

Linuron

49

MCPA

50

Acetochlor

51

Bisphenol

Frequency - surveliance monitoring programe - 4/year
Frequency - operation monitoring programe - 4/year
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ANNEX 4.BG/ Table (4) to order RD-182/2013

Hydromorphological elements supporting the biological elements

No Quality elements Indicators Frequency
River | Lake

1 | Continuity of the river Continuity of the river 1/6y* | -
guantity and dynamics of water flow 121y 121y

2 | Hydrological regime connection to groundwater bodies 12ly | 12ly
River continuity 1/6y* |12y
river depth and width variation 1/6y*
structure and substrate of the river bed 1/6y*

3 | Morphological conditions structure of the riparian zone 1/6y*
lake depth variation 1/6y*
guantity, structure and substrate of the lake bed 1/6y*
structure of the lake shore 1/6y*

74




ANNEX 4.BG/TNMN to order RD-182/2013

List of indicators for monitoring program of the Danube River (ICPDR)

No oxygen/nutrient regime frequency
1 temperature °Cc 12
2 dissolved oxygen mg/I 12
3 BOD5 mg/l 12
4 COD-Mn mg/I 12
5 COD-Cr mg/I 12
6 TOC mg/l 12
7 pH (acid.) - 12
8 pH (alkal.) - 12
9 ammonium - N (NH4) mg/I 12
10 nitrite - N (NO2) mg/I 12
11 nitrate - N (NO3) mg/I 12
12 total-N mg/I 12
13 organic-N mg/I 12
14 ortho - P mg/I 12
15 total-P mg/I 12
16 chlorophyll -a ug/l 12
ions
17 calcium (Ca) mg/I 12
18 sulphate (S0O4) mg/I 12
19 magnesium (Mg) mg/I 12
20 potassium (K) mg/I 12
21 sodium (Na) mg/I 12
22 manganese (Mn) mg/I 12
23 iron (Fe) mg/I 12
24 chloride (Cl) mg/I 12
metals (dissolved)
25 Zinc (Zn) ug/l 12
26 Copper (Cu) ug/l 12
27 Chromium (Cr-IlI+VI) ug/l 12
28 Lead (Pb) ug/l 12
29 Cadmium (Cd) ug/l 12
30 Mercury (Hg) ug/l 12
31 Nickel (Ni) ug/l 12
32 Arsenic (As) ug/l 12
33 Aluminium (Al) ug/l 12
34 All ug/l 12
toxic substances
35 phenol index mg/I 12
36 Anionic active surfactants mg/I 12
37 AOX ug/I 12
38 Petroleum hydrocarbons mg/I 12
39 PAH (6 each) ug/l 12
40 PCB (7 each) ug/l 12
41 lindane/c-HCH ug/l 12
42 pp’-DDT ug/l 12
43 atrazine ug/l 12
44 trichloromethane ug/l 12
45 tetrachloromethane ug/l 12
46 trichloroethane ug/l 12
47 tetrachloroethane ug/l 12
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ANNEX 5 BG
HYDROBIOLOGICAL MONITORING IN THE DANUBE REGION, in pursuance of an order RD Ne 182 / 26.02.2013/ Minister of Environment

and Water BG/

Biological quality elements
>
Name = = @ > > > > c >
o O 1L 0 ' D '
Ne| EU Mstation_code | Monitoring Type Report WBody_code S |E285 % qufs % e@ % c g % 9§ %
station | monitoring S IE&se 2 |82 2 |2E| 2|83 2 |25 2
— ]
T |EEER g |=®| 2 %2 e g %3] g
1 2 3 5 7 8 10 11 12 13 | 14| 15 16 17 | 18
1 |BG1DU00992MS011 |Lake Srebarna S no report BG1DU700L002 L5 Y 1/6y* Y |1/6 y* N Y |1/6y* Y 4y**
River Danube
2 |BG1DU01119MS010R | -town Novo | S,TNMN EC,DP BG1DUOOORO01 | R6 N N N N N
selo-right
River Danube
3 |BG1DU01119MS010M | -town Novo | TNMN EC,DP BG1DUOOOR001 | R6 N N N N N
selo-middle
River Danube
4 |BG1DUO01119MS010L | -town Novo | TNMN EC,DP BG1DUOOOR001 | R6 N N N N N
selo-left
5 |BG1DU00039MS050 | River Danube |y, EC,DP BG1DUOOOR001 | R6 N N N N N
-town Baikal
6 |BG1DU07973Ms070 | River Danube |,y EC,DP BG1DUOOOR001 | R6 N N N N N
-town Svishtov
River Danube
7 |BG1DU00918MS080 | -before Town | S,TNMN EC,DP BG1DUOOOR001 | R6 N N N N N
Russe
River Danube
8 |BG1DUO0999MS100R | -port Silistra | S, TNMN EC,DP BG1DUOOOR001 | R6 N N N N N
right
River Danube
9 |BG1DUO0999MS100L | -port Silistra | TNMN EC,DP BG1DUOOOR001 | R6 N N N N N
left
River Danube
10 |BG1DUO0999MS100M | -port Silistra | TNMN EC,DP BG1DUOOOR001 | R6 N N N N N
middle
11 |[BGIWO00014MS140 | [IMOK river in o) ECND | BGIWO100R001 | R8 Y w | Y | w | Y |w| N N
town Bregovo
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12

BG11S00111MS010

IskarRiver -
village Gigen

EC,EAND

BG1IS100R027

R7

1ly

1ly

1ly

13

BG11S00119MS020

Iskar River -
village
Oriahovitsa

S,TNMN

EC,EA,DP

BG1IS135R026

R7

1ly

1ly

1ly

1/6 y*

14

BG10G00001MS010

Ogosta River
before it flows
into the
Danube

EC,EAND

BG10G100R014

R7

1ly

1ly

1ly

1/6 y*

15

BG10S00011MS010

Osam River
before infusion
into the
Danube-
Cherkovica

EC,EA,ND

BG10OS130R015

R7

1ly

1/6 y*

16

BG1RL0O0001MS010

Rusenski Lom
river before
infusion into
the Danube,
town Russe

EC.EA

BG1RL120R013

R7

1ly

1/6 y*

17

BG1RL00001MS020

Rusenski Lom
river, town
Basarbovo

S, TNMN

EC,EA,DP,ND

BG1RL120R013

R7

1ly

1ly

18

BG1VT00011MS010

Vit River after
town Gulyantci

EC,EA

BG1VT100R009

R7

1ly

1ly

1ly

1/6 y*

19

BG1YN0O00O01MS010

Yantra river
before infusion
into the
Danube near
the village
Novgrad

EC.,EA

BG1YN130R029

R7

1ly

20

BG1YNO0319MS030

Yantra river in
village
Karantsi

S,TNMN

EC,EA,DP,ND

BG1YN307R027

R7

1ly

1ly

1ly

1/6 y*

S
0]

- surveillance monitoring programe

- operation monitoring programe

TNMN - TransNacional Monitoring Network
- report in EU commision
- report in EU agency

EC
EA
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DP
ND
YIN

- Danube programe, ICPDR
- monitoring programe Nitrate Directive

1/6 y* - atleast once per cycle management plan (6 years)

4fy**

- only for Chlorophyll a




ANNEX 5.BG/Table (1) to order RD-182/2013
Biological quality elements for the surface water

Biological quality element

Indicators and metrics

planned frequency

rivers

Taxonomic composition

Macrophytes Abundance 1/year
Reference Index

Phytobenthos Species composition Lyear
IPS (Diatoms)
Total number of taxa
Biotic Index 1lyear

Benthic macroinvertebrate fauna

Trophic indexes (RETI / PETI)

Species composition

at least once per cycle

Fish fauna Abundance and biomass of each

species management plan (6 years)

Fish Based Index (FBI)

lakes
Taxonomic composition
Total biovolume at least once per cycle
) management plan (6 years)

Phytoplankton Transparency of water /Secchi

disc/

Algae Index

Chlorophyll a 4lyear

Taxonomic composition
Macrophytes Abundance at least once per cycle

Reference Index

management plan (6 years)

Benthic macroinvertebrate fauna

Total abundance

Number of individuals per m*

at least once per cycle
management plan (6 years)

Fish fauna

Species composition

Abundance and biomass of each
species

Species-specific number of size
classes in the littoral zone

at least once per cycle
management plan (6 years)
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Danube WATER Integrated Management is classified as a strategic project for
both the implementation of the Danube strategy and the Romania-Bulgaria cross
border cooperation and development programme. The aim of the project is the
modernization and development of integrated qualitative and guantitative
measurements on Romania and Bulgaria's common sector of the Danube.
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