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1 EXECUTIVE SUMMARY 

This study comprises a review and update of the existing delineation and characterization of 

groundwater bodies (GWBs) in the Danube-Prut and Black Sea River Basin (DPBSRB) of the 

Republic of Moldova as well as the review of the current groundwater monitoring design. The GWBs 

are the management units under the EU Water Framework Directive (WFD) and all further 

implementation steps which regard to groundwater are linked to these GWBs. 

The GWBs have been reviewed and revised according to the definitions of the WFD and the principles 

laid down in the relevant CIS guidance documents and technical reports on the identification and 

characterization of water bodies. Extensive information on the geological structure, the 

hydrogeological conditions, lithology, flow directions or river catchments and the human pressures on 

the aquifers in the DPBSRB has been collected, generalized and analyzed. Existing boundaries of 

hydrographical entities which are already subject to a local management plan were considered as 

well. 

Within the area of the Danube-Prut and Black Sea River Basin in total eleven GWBs were identified: 

- five existing GWBs remain unchanged; 

- for two GWBs the boundaries were slightly corrected; 

- six GWBs were merged together and now form 3 GWBs; and finally 

- one (shallow) GWB was newly delineated. 

These eleven GWBs cover now all aquifers which are relevant for all legitimate uses and functions 

and relevant for associated or dependent ecosystems. 

Within this study, the GWBs received a uniform GWB code and their characterization was reviewed 

and revised, in verbal form and by using a uniform template, describing the general hydrogeological 

characteristics of the predominant aquifers, the hydrological aspects of groundwater renewal, the most 

important human pressures and the associated pollutants and furthermore, their connection with 

associated aquatic and groundwater dependent terrestrial ecosystems. 

The GWBs were delineated in GIS and illustrated on maps. The associated GIS shape files of the 

GWBs are described by a metadata template and will be the basis for further work and illustrations 

when implementing the further groundwater aspects of the WFD. 

The groundwater monitoring design both for quantity and quality, was reviewed including monitoring 

network, frequency, parameters (quantity and chemistry), use of monitoring data, responsibilities and 

data management. The 63 existing groundwater monitoring sites had been characterized according to 

a template. Seven of eleven GWBs have sufficient monitoring sites (minimum of five sites) and three 

GWBs have no sites. To bridge the gap, 15 additional monitoring sites are proposed to be installed. 

All existing monitoring sites are monitored for groundwater quantity, but only 29 for groundwater 

quality, which is insufficient. It is proposed to extend chemical groundwater monitoring in such a way 

that at least five monitoring sites per GWB are covered. 

The new GWBs build the basis for the ongoing review of the respective River Basin Management 

Plan, in particular the risk assessment as the next step. The review of the monitoring design builds the 

basis for concrete monitoring network improvement within the EUWI+ project in the coming months. 

All results and documents which were elaborated under this contract are public and accessible at the 

EUWI+ project website (www.euwipluseast.eu). 
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2 INTRODUCTION 

The “European Union Water Initiative Plus for Eastern Partnership (EaP) Countries (EUWI+)” involves 
six eastern neighbors of the EU: Armenia, Azerbaijan, Belarus, Georgia, Moldova and Ukraine. The 

EUWI+ project addresses existing challenges in both development and implementation of efficient 

management of water resources. It specifically supports the EaP countries to move towards the 

approximation to EU acquits in the field of water management as identified by the EU Water 

Framework Directive (WFD).  

In the Republic of Moldova the “River Basin Management Plan for the Danube-Prut and Black Sea 

pilot river basin district in the limits of the Republic of Moldova” was elaborated by the Institute of 

Ecology and Geography in accordance with the WFD and the Water Law of the Republic of Moldova 

no. 272 of 23.11.2011. This management plan needs an examination and update for approval and its 

implementation into practice. 

The actual report contributes to the review and update of this management plan with regard to the 

existing delineation and characterisation of groundwater bodies and a groundwater monitoring network 

in the Danube-Prut and Black Sea River Basin. The review was made on the basis of following 

guidance documents of the EU Common Implementation Strategy (CIS) for the WFD: 

· CIS Guidance Document No. 2 on “Identification of Water Bodies”; 

· CIS Guidance Document No. 15 on “Groundwater monitoring”;  

· CIS Guidance Document No. 26 on “Risk Assessment and the Use of conceptual models for 
groundwater”; 

· CIS Technical Report No. 2 on “Groundwater body characterisation”; 

· CIS Technical Report No. 3 on “Groundwater Monitoring”. 

The principal information source for this report was a geological information storage fund of the 

Agency of Geology and Mineral Resources (AGRM): respective reports, maps, monitoring data, etc. 

The previous delineation and characterization of groundwater bodies and respective shape files were 

obtained from Boris Iurciuc, AGRM. The information about groundwater monitoring points was 

obtained from Victor Jeleapov and Vasile Ceban, Hydrogeological Expedition of Moldova (EHGeoM). 

The “River Basin Management Plan for the Danube-Prut and Black Sea pilot river basin district in the 

limits of the Republic of Moldova” was provided by Victor Bujac, representative of Moldavian EUWI+ 

office. All mentioned materials were used for the preparation of this report. 
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3 DANUBE PRUT AND BLACK SEA RIVER 

BASIN 

3.1 Brief physical and geographical information 

The principal information about the general characteristics of Danube-Prut and Black Sea River Basin 

(DPBSRB) was obtained from River Basin Management Plan for this river basin district in the limits of 

the Republic of Moldova [9]. The studied river basin has a great diversity of physical and geographical 

conditions, which are due to its geological, geomorphologic characteristics and climatic conditions. 

These features, significantly determine the hydrological and chemical characteristics of the 

groundwater.  

Figure 1: The location of Moldavian river basin districts 
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Figure 2: The location of Moldavian part of Danube River Districts (https://www.icpdr.org/flowpaper/app/#page=1) 
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The total area of DPBSRB within Moldova is 14 770 km
2
, which represents 43.6% of the country 

(Figure 1 http://apelemoldovei.gov.md/pageview.php?l=ro&idc=134&id=439 ) 

DPBSRB has a temperate continental climate with warm, short winters and with little snow, the 

summer periods are long, hot and low rainfall during the warmer months of the year, often there are 

heavy rainfall. The average annual rainfall in DPBSRB of Moldova is 479-636 mm. The minimum 

amount of precipitation is observed during the cold period and the maximum recorded during the 

warmer months of the year (May-August). Table 1 presents the data on annual and monthly amount 

as a result of long-term observations from weather stations of State Hydrometeorological Service 

(SHS). 

Absolute maximum daily rainfall is quite high: for example, in 1969 at the meteorological station of 

Corneşti were recorded 138 mm of rainfall. The precipitation regime is very unstable and varied. In 
some years the annual amount of rainfall can exceed 900 mm (in the north and central district) or be 

less than 270-300 mm (in the south). 

Table 1: Monthly and annual average rainfall in DPBSRB (mm) 

Meteorological 
stations 

Months Year 

I II III IV V VI VII VIII IX X XI XII  

Briceni 34 35 30 49 68 83 92 63 52 33 42 38 618 

Corneşti 39 37 36 51 61 92 80 59 59 35 47 40 636 

Leova 31 29 28 41 53 70 59 57 46 31 41 37 524 

Cahul 32 33 31 39 54 76 58 56 47 31 40 38 535 

 

 

3.2 Geological and hydrogeological conditions 

Geologically, the regional structure includes Archeozoic, Proterozoic, Paleozoic, Mesozoic and 

Cenozoic formations. Thus, the geological structure of DPBSRB is comprised of a large variety of 

rocks with different physical and chemical properties. These have played a major role in the formation 

of the topographic characteristics of the basin in the current structure of the hydrographic network, and 

characteristics of groundwaters.  

DPBSRB is situated in the Moldovan Plateau. The highest elevation is 429 m, the Codri heights, and 

2,4 m minimum at the Prut’s mouth. Based on the absolute elevation, the basin can be divided into 

three topographic classes:  

· High elevation terrain: 250–300 m (up to 400–420 m. in Codri Hills and up to 300 m in North 

Moldavian Highland and Tigheci Hills);  

· Medium elevation terrain: 200–250 m (Middle Prut, Sarata Plains and Lower Prut Plains);  

· Low elevation terrain: 60 m or less (floodplains).  

The morphology of river valleys in the basin is largely determined by the geological structure. Based 

on the aspects of the basin’s morphology and morphometry, the river valleys are of two main types: 

1. Narrow valleys/gorges: Typical of the Prut river tributaries in the Northern Moldavian Highland: 

Larga, Vilia, Racovat, Draghiste, Ciuhur, etc. These are entrenched into Neogene limestone in the 

zone of Toltry (or Medobory). These valleys have very steep slopes and transition into riverbed 

directly, forming numerous rapids and small waterfalls.  
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2. Broad terraced floodplain valleys: are predominant, including the Prut valley and the valleys of its 

tributaries from Codri heights in the middle of the basin to the Prut river mouth. The morphology and 

structure of these valleys are determined by the geological structure and terrain. 

The most common among exogenous geodynamic processes are landslides, karsts, mudflows, gully, 

riverbed erosion and flooding. Most intensively landslide processes develop on valley slopes of Prut 

river tributaries flowing within Codri heights, Tigheci heights and the Middle Prut Plains.  

There are seven main stratigraphic rock groups which contain water bearing strata and are currently 

exploited in DPBSRB. Water-bearing formations have been grouped together where groundwater 

circulation has a good degree of lateral and vertical hydraulic connectivity, and can therefore be 

regarded as an aquifer group or aquifer. The age and lithology of aquifers present in the first 500 m of 

the studied area have been summarized in Table 2 [7,8,11]. It is a conceptual model of the 

groundwater mapping and delineation of GWB. In general, it should not be necessary to consider 

groundwater deeper than 300 m in Moldova for potable and industrial purposes, due to the 

compression of formations and increased salinity with depth.  

The studied area and all territory of Republic of Moldova are situated in Moldavian Artesian Basin 

(MAB), which is part of the Black Sea Artesian Basin. The unity of the recharge area, the groundwater 

flow direction and the discharge area allow to combine the whole complex of aquifers into one artesian 

basin. 

Table 2: Summary of Stratigraphy, Lithology and Main Aquifers of studied area [7, 8]. 

Period Epoch Id Stage Dominant lithology Aq Aquifer / Aquitard 

Quaternary Pleistocene  

to 
Holocene 

A1-12  Sand and gravel deposits, 
intercalated with clays 

Aq1 River Floodplains, 
terrace deposits, 
and high-level drift 

Neogene Pliocene N2 p Pontian Sands, clay, shelly limestone Aq2 Fe, NO3, pollution 
risk 

     

 N1m Meotian Unconsolidated sands Aq3 Minor Aquifer for 
small rural supplies 

Miocene N1s3 Upper 
Sarmatian 

Lenticular sands, laterally 
discontinuous 

  Thick clay [thin in Nistru 
valley] 

 Aquitard 

 N1s2 Middle 
Sarmatian 

Unconsolidated sands 
overlying limestone with 
reefs [hard water] 

Aq4 Important in the 
lower Nistru 
corridor 

N1s1 Lower 
Sarmatian 

Karstic limestone, with a 
basal sand/conglomerate 

Aq5 Principle aquifer: 
Baden-Sarmatian 
[Lower Sarmatian is 
saline in the south] N1b Baden 

[Tortonian] 

N1 pd Podolsky Green clay  Aquitard 

Palaeogene       

Cretaceous Upper K2 cm Cenomanian Limestone, sandstone [marl, 
chalk] Main outcrop in the 
Upper Nistru valley 

Aq6 Important aquifer in 
northern Moldova, 
used for city supply 

Lower K1  Sandstone, siltstone. Clay, 
conglomerate 

 Saline, not used 

Jurassic Upper J3    Saline, not used 

Lower J2    Saline, not used 
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Period Epoch Id Stage Dominant lithology Aq Aquifer / Aquitard 

Devonian  D Formation is too deep for exploitation, only present in centre of country  
[not used] 

Silurian Upper S2     

Lower S1  Crystalline limestone [soft 
water] 

Aq7 Aquifer, contiguous 
with K2 in northern 
Moldova 

Vendian– 

Riphean 

 V-R Vendian - 
Rephean 

Crystalline sedimentary 
rocks overlying granite [soft 
water], with argillite 

Aq8 Important local 
aquifer in upper 
Nistru [Soroca, 
Kamenka] 

 

 

3.3 Groundwater resources and abstraction 

In the Prut river basin the total available groundwater resources constitutes 137,48 mil. m
3
/y [9]. The 

total groundwater reserves of the Danube - Black Sea basin are estimated at 150,0 mil. m
3
/day. Table 

3 presents a total available groundwater reserve in studied area which is divided into the volume 

approved by State Commission for Mineral Resources, volume approved by Science Technical 

Council and projected or forecasted additional volume of groundwater. This system of the groundwater 

reserve inventory is based on the evaluation of groundwater deposits [9]. 

Table 3: Groundwater reserves for DPBSB [1] 

Aquifer complex Total 

State 
Commission for 

Mineral 
Resources 

Science 
Technical 
Counsil 

Projected 

 Prut River basin 

Holocene, aA3 78,1 25,8 49,2 3,1 

Pliocene terrases, N2 
2+3

 7,1  7,1  

Pontian, N2p 33,9 19,5 14,4  

Upper Sarmatian - Meotian, N1s3-m 39,6 9,8 29,8  

Middle Sarmatian, N1s2 69,4 19,0 41,4 8,9 

Baden Sarmatian, N1b-s1 93,4 35,4 57,4 0,6 

Cretaceous-Silurian, K2-S 54,1 29,1 21,0 4,0 

Total Prut River basin (thousand m
3
/day) 375,6 138,6 220,3 16,6 

Total Prut River basin (Milion m
3
/year) 137,5 50,7 80,6 6,1 

 Danube-Black Sea basin 

Holocene, aA3     

Pliocene terrases, N2 
2+3

     

Pontian, N2p 3,0 2,4 0,6  

Upper Sarmatian - Meotian, N1s3-m 20,6 6,6 14,1  

Middle Sarmatian, N1s2 0,0    
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Aquifer complex Total 

State 
Commission for 

Mineral 
Resources 

Science 
Technical 
Counsil 

Projected 

Baden Sarmatian, N1b-s1 126,3 28,1 98,2  

Total Danube-Black Sea basin (thousand m
3
/day) 150,0 37,1 112,9  

Total Danube-Black Sea basin (Milion m
3
/year) 54,88 13,57 41,31  

Total  525,6 175,7 333,2 16,6 

Total (Milion m
3
/year) 192.4 64,3 121, 6,1 

 

The Badenian-Sarmatian aquifer is the water richest aquifer in DPBSRB in Moldova and the most 

important one for centralized water supply. In the northern part of the pilot basin, the main productive 

aquifer is Cretaceous-Silurian, which accounts for approximately 39% of all groundwater reserves of 

the area. The upper Sarmatian and Holocene alluvial aquifers account for about 30% of all water 

reserves of the area. In the southern part of the basin the most productive are Pontian and Middle 

Sarmatian aquifers. 

In some cities of the Prut river basin, groundwater represents the unique source of drinking water 

supply. In Edinet District 100% of drinking water supply comes from groundwater wells (71 wells), in 

Briceni District – 96,49% of all used water is pumped from 55 groundwater wells, in Cahul District 93% 

of all centralized water supply [9]. 

In the Danube - Black Sea river basin, over 80% of the water is abstracted from groundwater aquifers 

in the total for different purposes’. Due to increased mineralization, the abstracted groundwater 
resources are exclusively used for domestic purposes and require pre-treatment. Some aquifers in the 

basin (i.e. Pliocene) are hydraulically connected with overlying aquifers; others have limited 

groundwater resources and only local importance.  

The general abstraction from groundwater in the Republic of Moldova by the information from 2006  

(Apele Moldovei) is following: Upper Sarmatian - Meotian Aquifer – 580,0 m
3
/day; Middle Sarmatian 

(congerian) aquifer – 1874,7 m
3
/day; Lower Sarmatian – 19618,8 m

3
/day; Badenian – Lower 

Sarmatian – 8599,4 m
3
/day. 

The total abstraction from groundwater in the studied area is presented in Figure 3 (information source 

is “Apele Moldovei”). The total volume of abstraction from groundwater is 20,6 mln m
3
 for the whole 

year 2017. More detailed information about the abstraction by aquifers is not available at present. 

There is no information also about private abstraction from groundwater and its quality and quantity 

characteristics.  

Baden-Sarmatian aquifer (N1b3-s1) is the most productive and most important for centralized water 

supply in the Danube – Prut – Black Sea basin. In the northern part of the pilot area the main 

productive aquifer is Silurian-Cretaceous, which accounts to approximately 39% of all drinking water 

reserves of the area. The Upper Sarmatian and Holocene aquifers account to about 30% of all waters 

reserves of the area. In the southern part of the basin most water bearing are the Pontian and Middle-

Sarmatian aquifers. Some aquifers (Pliocene, N2
2+3

) are hydraulically connected with overlying 

aquifers; others have limited groundwater resources and are only of local importance. 
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Figure 3: The water abstraction from groundwater sources for central water supply 
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3.4 Identification of significant pressures and impacts 

The following significant pressures and impacts to the groundwater status can be identified: 

· Groundwater quantity - water abstraction for different purposes: public water supply, irrigation, 

agriculture (animal farms), fish farming, food production, industry enterprise, energetic 

production, etc.  

· Groundwater quality - point pollution sources: wastewater discharge from industry and localities, 

water treatment plants, contaminated sites, diffuse pollution sources for agriculture.  

The analysis of existing information showed that GWBs in DPBSRB are in good quantitative and 

qualitative status and not at risk of failing good status [7,11]. In the same time groundwater bodies 

have naturally elevated levels of salinity due to the geochemistry of the aquifer. Natural background 

concentrations of salinity indices (Cl, SO4, Na, TDS, etc.) are quite high [7, 8, 9, 11]. The high natural 

concentration of Nitrites, Ammonium, and Fluoride is indicated also in deep aquifers. The high nitrate 

concentrations (up to 600 mg/l) observed in shallow aquifers are the result of agricultural activity and 

settlement impact. In this situation the change of chemical composition of GWBs should take into 

consideration natural background concentration of chemical parameters. 

The groundwater abstraction leads to the decreasing of groundwater level near water supply points. 

Actually the volume of groundwater abstraction is going down and no significant effect observed to 

GWBs status from this impact. Additional investigation is required for the determination of the water 

abstraction impact to the groundwater quality status in the zone of the water intakes influence. 

The water treatment plants and wastewater discharge into river systems from localities, agriculture 

farms of industrial enterprises have no impact to the deep aquifers and small possible impact to 

unconfined shallow aquifers situated in river valleys. 

The contaminated sites affect only shallow unconfined aquifers directly under this site. The depth of 

pollution migration to the groundwater depends on their properties and filtration characteristics of the 

soil profile. Water insoluble or low soluble substances as POPs and PAHs have a relative small depth 

of the migration to the groundwater (from 0,5 to first meters). Liquid petrol products (diesel, gasoline 

etc) can migrate to shallow groundwater though porous media of the soil. Deeper aquifers are not 

contaminated in the case of the occurrence of water impermeable layer in the bottom. There are 

several cases of the shallow groundwater contamination by the gasoline and petrol products in 

Republic of Moldova. These contaminated sites are monitored by the specific project for their 

remediation made by Czech Republic supported projects. The impact from contaminated sites has a 

local concern and is not affecting the delineated GWBs as a whole. 

The diffuse pollution sources from the agricultural activities affect first shallow aquifers to the all 

studied area. The nitrate and pesticide contamination can be possible in the areas with the intensive 

agriculture. The deep aquifers are not under the impact from this pollution sources. Only unconfined 

aquifers can be polluted in the location with the intensive agriculture.  

Actually there are not monitoring points for the evaluation of the groundwater diffuse pollution by this 

case. 
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4 CHARACTERISTICS OF GROUNDWATER 

BODIES 

4.1 Current situation with the identification and delineation of 

groundwater bodies 

The methodology of GWB delineation was elaborated and approved by Governmental Decision nr. 

881 from 07.11.2013. The Geological Agency of Republic of Moldova (AGRM) made a previous 

groundwater bodies delineation based on the conceptual hydrogeological model and analysis of 

existing information about the groundwater testing, monitoring, and utilization [11]. Groundwater 

classification and characterization is based on analysis of all available environmental data, geological, 

hydrological, and chemical, etc. Previously created hydrogeological maps were used for the 

delineation of groundwater bodies.  

The preliminary GWB delineation is presented in the report of AGRM and the River Basin 

Management Plan (RBMP) for the Danube-Prut and Black Sea pilot river basin district in the limits of 

the Republic of Moldova [9, 11]. 

The review of these documents showed that the GWB delineation is not standardized. GWBs codes 

are not unified in AGRM report [11] and only GWBs for Prut basin are presented in RBMP [9]. The 

boundaries of several GWBs were made formally by the river basin boundaries. It is not always true. 

Shallow groundwater aquifers are not presented and delineated in proposed classification. There is 

the possibility to combine some GWBs by vertical geological section. 

The new GWB classification and delineation was proposed after the review of existing documents and 

technical reports. 

4.2 Review of groundwater bodies and identification needs for 

the revision 

Six main aquifer systems have been analyzed for identification and delineation of groundwater bodies: 

1) Alluvial and Pliocene – Pleistocene terraces, 2) Pontian, 3 ) Upper Sarmatian - Meotic, 4) Middle 

Sarmatian, 5) Baden-Sarmatian and 6) Cretaceous-Silurian. Groundwater bodies were identified 

including one or more of the main stratigraphic units, grouping together geological formations with 

similar properties and hydraulic parameters and which have both horizontal and vertical hydraulic 

continuity. Analysis of existing hydrogeological information reveals that main aquifers used for 

groundwater abstraction in DPBSRB of Republic of Moldova are the following: 

1. Holocene alluvial aquifers – aA3;  

2. Upper Neocene (Pliocene) – Quaternary (Pleistocene) aquifers – A1-2 - N2
2+3

; 

3. Upper Neocene Pontian aquifer – N2p;  

4. Lower Neocene Upper Sarmatian Meotic aquifer system – N1s3+m;  

5. Lower Neocene Middle Sarmatian (sandy clay formation) aquifer – N1kd1-2 

6. Lower Neocene Middle Sarmatian (Congeriev) aquifer – N1s2;  

7. Lower Neocene Baden Sarmatian aquifer system – N1b+s1;  

8. Cretaceous- Silurian aquifer system – K2-S;  
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The analysis of existing reports for GWBs delineation and characteristic showed that the unification of 

GWB codification, verification of GWB boundaries and their characteristic are required. RBMP 

presented GWBs only for Prut River basin and not for all DPBSRB area. 9 GWBs were delineated in 

this report [9 pag. 130]. 

The preliminary delineation provides two GWBs for Holocene alluvial aquifers – aA3: QDMN0100 for 

Danube River – Black Sea basin and G100 for Prut River basin. Analysis of GWBs distribution, their 

geological, hydrogeological and climatic (groundwater recharge) conditions confirm the correctness of 

the performed delineation. Shapes of the GWB boundaries were used in their original form for the final 

classification and delineation. Their characteristic is presented on sufficient quality level using past 

geological data. The unification of codes is required for these GWBs. The decision was to present two 

GWBs for this aquifer complex. 

Upper Neocene (Pliocene) – Quaternary (Pleistocene) aquifer – A1-2 - N2
2+3

 are presented by two 

GWBs but the codification is only for Danube River – Black Sea basin with code QDMN0200. The 

boundaries of these GWBs need a small correction for small river valleys. Their characteristic is quite 

complete. The unification of codes is required for these GWBs. Two GWBs are proposed for the 

delineation for this aquifer complex. 

Pontian aquifer was presented in the previous report by two GWBs with codification GWDMN0300 for 

Danube River – Black Sea basin and G500 for Prut River basin. The analysis of hydrogeological 

conditions and groundwater quality parameters showed that this aquifer can be combined in one 

GWB. The codification should be unified. Shapes of these GWBs were combined. 

Lower Neocene Upper Sarmatian Meotic aquifer system was delineated into two GWBs with the 

codification GWDMN0400 for Danube River – Black Sea basin and G300 for Prut River basin. The 

proposal is also to combine these GWBs in one because hydrogeological conditions and groundwater 

quality parameters are the same. The boundary shapes were combined in one. 

Lower Neocene Middle Sarmatian layers (sandy-clay “Codrii” formations) in the north part of country 
are used for the potable purposes in rural area. This aquifer in the north part of the studied area is 

shallow and unconfined. The hydrogeological conditions, quantity and quality of this aquifer are very 

heterogeneous. This aquifer formation is not presented in the preliminary delineation made by AGRM. 

Actually we propose to delineate this aquifer as separate GWB in the north part of DPBSRB due to the 

widespread utilization in the rural area. The boundary shapes were made in the actual report in 

cooperation with AGRM (Boris Iurciuc). 

The Lower Neocene Middle Sarmatian (Congeriev) aquifer was divided into two GWBs in the 

preliminary delineation: GWDMN0500 for Danube River – Black Sea basin and G400 for Prut River 

basin. These GWBs have the same age as “Codrii” formation but the hydrogeological conditions and 
lithology are different. These GWBs are confined and situated at the depth of more than 100 m. The 

actual proposal is to combine them and the existing shapes in one GWB because their characteristic 

and hydrogeological conditions are same. The verification of obtained GWB boundary was made using 

past geological and hydrogeological information. 

Lower Neocene Baden Sarmatian aquifer system – N1b+s1 was divided in the preliminary delineation 

into two GWBs: QDMN0600 for Danube River – Black Sea basin and G200 for Prut River basin. The 

analysis of geological, hydrogeological and lithology conditions showed that two GWBs are required 

for this aquifer system. The change of codification and verification of GWB boundaries were made in 

this report.  

Cretaceous- Silurian aquifer system was delineated in one GWB in the north part of DPBSRB. The 

cod for this GWB is G600, which also needs in the unification. The verification of boundaries and their 

characteristic was made in this report. 

RBMP and previous studies provide information that GWBs in Prut River basin are in good status [7, 

8, 9]. The characteristic of Danube – Black Sea basin is provided in one report made by AGRM [11] 
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and in the monitoring report made by Moldavian Hydrogeological Expedition “EHGeoM” [12]. The 
GWB status in Danube – Black Sea basin was also evaluated as good for the principal aquifers 

besides of GWBs for Pliocene – Pleistocene aquifer: MDDBSGWQ220; MDPRTGWQ230. In the same 

time these reports indicate that some groundwater bodies have naturally elevated levels of salinity due 

to the geochemistry of the aquifer. The natural background concentrations of salinity indices (Cl, SO4, 

Na, TDS, etc.) are quite high, because of marine origin of water bearing sediments, which are the 

source of high salinity. The general conclusion in all reports is that the status evaluation was made 

based on low confidence information. 

The GWB classification and their status assessment were made in the actual report using the same 

source of information and the same methodology as in the previous studies.  

The interaction between surface waters and groundwater are studied fragmentary by single wells in 

DPBSRB. The changing for groundwater level is indicated in wells situated near river flow depending 

of water level in river. The quality dependence between surface water and groundwater is not studied 

actually. The possible interaction between surface water and groundwater can be provided by the 

expert evaluation methodology. GWBs of Holocene alluvial aquifer in most cases have a relation with 

surface water systems: river flow and lakes. Other aquifers which are in unconfined conditions in river 

valleys also have a relation with surface water regime. The period of high level in river flow and in 

lakes is characterized by the aquifer recharge. All natural and artificial lakes have a strong 

dependence from the groundwater regime because the water recharge of lakes in most cases 

depends on the groundwater discharge by springs or swampy places. Groundwater dependent 

terrestrial ecosystems are all wetland areas. The aquatic ecosystem, related to groundwater, is 

situated in valleys of principal rivers. Two natural lakes (Beleu and Manta) are indicated on south part 

of Prut River valley. Other river streams are changed by artificial lakes, including several big reservoirs 

at Prut and Ialpug rivers. All artificial lakes have a relation with first (shallow) aquifer. GWBs 

MDDBSGWQ120 and MDPRTGWQ130 of Holocene alluvial-deluvial aquifer in most cases have a 

relation with surface water (artificial lakes, river valley). The recharge and discharge of this aquifer is 

related with climatic condition and the regime of surface waters. In some cases more ancient aquifers 

have a relation with surface water in the north part of the studied area in places where they are located 

close to the earth surface. 

The additional studies by the installation of monitoring well in wetland areas are required in the future. 

 

4.3 Summary of the changes made compared to RBMP 

The new GWBs codification system is proposed on the common approach. The following elements are 

proposed for this codification system: 

MD – country code, Republic of Moldova; DBS – Danube – Black Sea subbasin; PRT – Prut River 

subbasin; DPB - Danube, Prut, Black See basin; GWQ – upper Neogen (Pliocene) - Quaternary 

(Pleistocene) aquifer system, shallow groundwater; GWD – deep groundwaters (mostly confined); 120 

– first number is an aquifer complex second – subcomplex. The characteristics of each of them are 

presented below. 11 water bodies were identified as a result of the analysis of existing information. 

New GWB codification and their characteristics are presented in Table 5. 

The following changes are proposed compared to the previous RBMP [11] for groundwater delineation 

and characteristic: 

· new unified classification and codification system (Table 5); 

· modification of GWB boundaries according to the new classification; 

· one additional GWB is added for RBMP with the respective characterization. 
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In total 11 GWBs are proposed in the DPBSRB with specific spatial and vertical distribution. The area 

of DPBSRB is separated on two sub-basins: Prut River sub-basin and Danube – Black Sea sub-basin. 

Four GWBs are extending over the whole territory of the DPBSRB: MDDPBGWD310, 

MDDPBGWD420, MDDPBGWD620, MDDPBGWD730. Five GWBs are located only in the Prut River 

sub-basin: MDPRTGWQ130, MDPRTGWQ230, MDPRTGWQ510, MDPRTGWD740, 

MDPRTGWD820. Two GWBs are situated in the Danube – Black Sea sub-basin only: 

MDDBSGWQ120, MDDBSGWQ220. Several GWBs are laying outside DPBSRB with a different 

codification: MDPRTGWQ510, MDPRTGWD740, MDPRTGWD820. 

Four GWBs are unconfined (MDDBSGWQ120, MDPRTGWQ130, MDDBSGWQ220, 

MDPRTGWQ230) and seven confined (MDDPBGWD310, MDDPBGWD420, MDPRTGWQ510, 

MDDPBGWD620, MDDPBGWD730, MDPRTGWD740, MDPRTGWD820). The summary proposed 

delineation in the comparison with the previous delineation (existing RBMP) presented in Table 4. The 

summary of delineated GWBs are presented below by the importance of their utilization in water 

supply. 

The most important GWBs are MDDPBGWD730 and MDPRTGWD740 of Badenian – Sarmatian 

aquifer complex the total area 12020,39 km
2
 (MDDPBGWD730 – 8089,03 km

2
, MDPRTGWD740 – 

3991,36 km
2
). These GWBs have the biggest water reserve - nearly 220 thousand m

3
/day, and they 

are used for water supply in the whole studied territory. GWBs of this aquifer are in good status and 

natural factors are a principal in the formation of their quality and quantity. Badenian – Sarmatian 

aquifer complex is going down from north to south and has a trend in quality and quantity parameters 

in this direction. The climatic factors, changing of geological structure and more depth location are 

cause of the delineation of this aquifer into two GWBs. The principal factors which can affect quality 

and quantity parameters are a possible intensive water abstraction and pollution in areas where this 

aquifer is situated close to the earth surface. 

Table 4: Changes of groundwater bodies since the first RBMP 

Original name of 
GWBs  

Subbasin name New name of GWBs Delineation changes 

QDMN0100 
Danube – Black 
Sea 

MDDBSGWQ120 No changes 

G100 Prut  MDDBSGWQ130 No changes 

QDMN0200 
Danube – Black 
Sea 

MDDBSGWQ220 Small correction of boundary 

No name Prut  MDDBSGWQ230 Small correction of boundary 

GWDMN0300 
Danube – Black 
Sea MDDPBGWD310 Merged together 

G501, G502 Prut  

GWDMN0400 
Danube – Black 
Sea MDDPBGWD420 Merged together 

G300 Prut  

No delineated Prut MDPRTGWQ510 New delineated GWB 

GWDMN0500 
Danube – Black 
Sea MDDPBGWD620 Merged together 

G400 Prut 

GWDMN0600 
Danube – Black 
Sea 

MDDPBGWD730 No change 

G200 Prut River MDDPBGWD740 No change 

G600 Prut River MDPRTGWD820 No change 
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Very important are MDDBSGWQ120 and MDPRTGWQ130 GWBs of the Holocene alluvial-deluvial 

aquifer. These GWBs are situated in all river valleys in the studied area. The reserve was evaluated 

earlier for all Holocene alluvial-deluvial aquifer, not for GWBs, and consists of in total 78,1 thousand 

m
3
/day. The area is 812,82 km

2 
for MDDBSGWQ120 and 1412,73 km

2 
for MDPRTGWQ130 (total 

2225,6 km
2
). The water quality and quantity of the delineated GWBs depend on natural factors 

(climate, geomorphology, geology) as well as anthropogenic impacts. The trend of the chemical 

composition, water reserve and filtration properties of water bearing layers is indicated from north to 

south direction for these GWBs aquifer. These GWBs are sensitive to pollution from different sources 

(point and diffuse). 

The next GWB in relation to the water reserve and the size is MDDPBGWD620 of Middle Sarmatian 

aquifer. This GWB has an area of 6807,23 km
2
 and a reserve of 69,4 thousand m

3
/day. The quantity 

and quality parameters are formed mostly by natural factors and are not deteriorated. This aquifer is 

actually in good status. The exceedance of sanitary norms for several parameters is explained by the 

natural factors rocks lithology and geological structure. 

GWB MDDPBGWD420 of Upper Sarmatian – Meotian aquifer is also important for the regional water 

supply in the south part of DPBSRB area. This GWB has an area of 8323,2 km
2
 and an approved 

reserve of 60,2 thousand m
3
/day. The quality and quantity of this GWB is formed by natural factors. 

The status of this aquifer is good, but it is sensitive to the anthropogenic impact by the intensive 

abstraction and agriculture activities: pollution from point and diffuse sources.  

GWB MDPRTGWD820 of Cretaceous – Silurian aquifer is important for water supply in the northern 

part of the DPBSRB area. The GWB area is 3992,2 km
2
 with an approved groundwater reserve of 

54,1 thousand m
3
/day. This GWB is in good status and quality and quantity are formed mostly under 

natural factors and have a trend from north to south direction in mineralization growing, the presence 

of ammonia, nitrites and high level of sodium. Anthropogenic impact is possible by intensive 

abstraction and pollution from different sources in areas, where this GWB is situated close to the earth 

surface. 
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Table 5: The general characteristic of delineated groundwater bodies (GWBs) for Danube – Prut – Black Sea basin 

Nr. GWB code Index 
Name of aquifer 
complex 

Basin (sub 
basin) name 

GWB 
surface, 

km
2
 

Lithology 
Thickness, 

m 

Top 
layer 

depth, 
m 

GW 
level, 

m 

Charge of 
boreholes

, l/sec 

Filtration 
parameters: 
Kf, m/day, 
T, m

2
/day 

1 MDDBSGWQ120 aA3 Holocene alluvial-
deluvial aquifer 

Danube – 
Black Sea 

812,82 Clay, loam, 
sandy loam, 
sand, gravel 

0,5 - 20,0 0 - 10 
0,5 - 
9,0 

0.7 - 0.8 
Kf = 0,4 - 10,0 
T =  0,2-200,0 

2 MDPRTGWQ130 aA3 Prut 1412,73 

3 MDDBSGWQ220 
aA1+2 - 
aN2

2+3
 Pliocene-Pleistocene 

terraces aquifer 
complex 

Danube – 
Black Sea 

1739,85 Clay, loam, 
sandy loam, 
sand, gravel 

0,5 - 15,0 0 - 10 
0,0 - 
20,0 

0.005-0.22 
Kf = 0.04 – 0,8 
T = 0.02-12.0 

4 MDPRTGWQ230 
aA1+2 - 
aN2

2+3
 

Prut 1681,69 

5 MDDPBGWD310 N2p Pontian aquifer 
Danube, Prut, 
Black See 

3436,30 

Loam, clay with 
sand layers, 
sandy loam, 

sand 

0,5 - 30,0 
2,0 – 
120,0 

5 - 
90,0 

0.005-0.2 
Kf = 2,0 – 5,0 
T = 0.15 – 4,0 

6 MDDPBGWD420 N1s3-m 
Upper Sarmatian - 
Meotian aquifer 

Danube, Prut, 
Black See 

8323,20 
Clay with sand 
layers, sand, 
conglomerate 

0,5 - 20,0 
1,0 - 
20,0 

0 - 
40,0 

0.001-0.7 
Kf = 0,4 – 1,5 
T = 0,2 – 27,0 

7 MDPRTGWQ510 N1kd1-2 
Middle Sarmatian, 
sandy clay formation 

Prut 5424,74 
Clay with sand 

layers, sand 
1,0 - 20,0 

0,5 - 
15,0 

0 - 
25,0 

0.01 - 0.23 
kf = 0,08 - 1.40 
T = 0.08 – 8,0 

8 MDDPBGWD620 N1s2 
Middle Sarmatian 
aquifer (congerian 
layers) 

Danube, Prut, 
Black See 

6807,23 
Sand, clay with 

congerian layers 
1,0 - 50,0 

20,0 - 
290,0 

5 - 
150,0 

0.01-0.7 
kf = 0,8 – 1,50 
T = 10,0 – 50,0 

9 MDDPBGWD730 N1b-s1-2 Badenian-Sarmatian 
aquifer complex 

Danube, Prut, 
Black See 

8089,03 
Limestone, 

sandstone, clay 
with sand layers, 

sand, marl 

10,0 - 
150,0 

50,0 - 
180,0 

25 - 
170 

0.009-2.5. 
up to 8.0 

kf = 0,3 – 15,0 
T = 3,0 - 200, 
(max 1000) 10 MDPRTGWD740 N1b-s1 Prut 3991,36 

11 MDPRTGWD820 K2+S 
Silurian – Cretaceous 
aquifer complex 

Prut 3992,22 
Limestone, 

sandstone, sand 
1,0 - 30,0 

7,0 - 
215,0 

1 - 
200 

0.1-3.9 
kf = 0,3 – 12,0 
T = 10 - 400 
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GWB MDDPBGWD310 of Pontian aquifer is very important in the south part of the DPBSRB area. It is 

a unique potable water source for this region. The water reserve is 36,9 thousand m
3
/day and the area 

is 3436,3 km
2
. The water recharge area is situated in the area of the aquifer location and quality and 

quantity parameters depend mostly from natural factors: climate, lithology, geological structure. This 

aquifer is sensitive to pollution from point and diffuse sources. 

GWBs MDDBSGWQ220 and MDPRTGWQ230 of the aquifer complex of Pliocene and Pleistocene 

terraces is used for local water supply and has small approved water reserve – 7,1 thousand m
3
/day. 

This aquifer is used as usual by shallow wells. The total spreading area is 1739,85 km
2
 for 

MDDBSGWQ220 and 1681,69 km
2
 for MDPRTGWQ230 (total 3421,54 km

2
). The water quality 

depends on natural and anthropogenic factors. Wells in village area and near animal farms are 

polluted by nitrates. Both groundwater bodies have a high risk of pollution from point and diffuse 

source: agriculture, industrial enterprise, household waste. Both groundwater bodies have no 

monitoring points for the control of the water quality and quantity. The general characteristic of these 

groundwater bodies was taken from other geological reports. 

GWB MDPRTGWQ510 of sand-clay formation of middle Sarmatian age (Codrii formation) is included 

first time in the GWB classification system. It is a middle Sarmatian sandy-clay formation which is used 

in the north part of the country for local water supply. This GWB is used mostly from shallow wells and 

has very heterogeneous quantity and quality parameters. It is sensitive to anthropogenic impacts. 

Shallow wells are polluted by nitrates in most cases in villages and areas near animal farms. There is 

no reserve calculation for this GWB. The area is 5424,74 km
2
. The general characteristic of this 

aquifer was taken from past geological reports. 
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5 CHARACTERIZATION OF GROUNDWATER 

BODIES 

5.1 Groundwater body MDDBSGWQ120 

This GWB refers to the Holocene alluvial-deluvial aquifer of the Danube – Black Sea sub-basin of the 

studied area. Quaternary water bearing sediments fully cover the surface of the basin but are mostly 

developed in the river valleys (Figure 4). 

The lithology of this GWB consists of intercalated sands, clays and gravels, associated with the active 

floodplain. These sediments contain groundwater and their water bearing capacity depends on the 

grain size, lithology, hydraulic conductivity, effective thickness, transmissivity, and chemical 

composition as well as on characteristics of overlaying strata. In the Danube – Black Sea sub-basin 

alluvial deposits are predominantly deposited on clay-sandy rocks, rarely on the sands and clays of 

the Pontic floor.  

The alluvial deposits are found along valleys of Danube tributaries, small rivers which are going 

directly to Danube River and Black Sea. The surface area of these GWBs is 812,82 km
2
. 

Groundwater is contained in lithologically and granulometrically heterogeneous pebbles, gravels and 

sands mixed with sandy loams. Total thickness of water bearing part in alluvial sands and gravels 

comprises 5 m, sometimes 10-30 m. Depth to the aquifer varies between 2-3 and 15-20 m. 

The aquifer is unconfined as usual without hydraulic pressure. Water baring capacity of the aquifer is 

uneven and depends on the granulometric composition and lithology of the sediments. In flood plains 

of small rivers yields of the wells are in the interval 0,05–1,8 l/sec. The yield of springs is in the interval 

of 0,01 to 0,2 l/sec. The filtration parameters as hydraulic conductivity (filtration coefficient) are in a 

range of 0,4–15,0 m/day with an average value of 0,1–1,0 m/day. The transmissibility is in a range of 

0,2 to 200 m
2
/day. Groundwater levels stabilize at the depth from 0,0 to 9 m, while annual fluctuation 

of groundwater levels vary from 0,1 to 3 m. 

Groundwater chemical composition in the contemporary alluvial aquifers is very different due to the 

close location to the soil surface and the diversity of lithological composition. The mineralization below 

of 1,0 g/l is occurred rarely. Prevailing ions are hydrocarbonate, sulphate-hydrocarbonate, calcium, 

magnesium and sodium, with a mineralization of 1,0 – 3,0 g/l. Groundwater with a mineralization of 

more than 3,0 or 5,0 g/l is rarely encountered. The hardness is in the interval of 1,48 – 42,48 mg-eq/l. 

Mostly groundwater is hard. 

The main groundwater recharge is from precipitation, the interaction with surface waters (rivers) and 

contact with deeper aquifers below: Middle-Sarmatian, Upper Sarmatian-Meotian and Pontian 

aquifers. The recharge area corresponds to the spreading area. Discharge takes place in lower aquifer 

horizons or drainage by rivers. Water regime of this aquifer is close to the atmospheric conditions. 

The alluvial aquifer is widely used for domestic water supply of individual consumers and separate 

settlements. These groundwater aquifers are most vulnerable to anthropogenic impact. The 

shortcomings of this aquifer consist in poor water saturation of aquifers and low water quality. The 

main anthropogenic pressures are: agriculture activity, settlement impact (septic tanks), intensive 

abstraction. 

Groundwater dependent ecosystems (GDE) of this shallow aquifer associated mostly with wetland 

ecosystems related to the discharge of shallow groundwater by springs or marshlands. The surface 

water lake systems, situated at small rivers, have a relation with this aquifer too. The groundwater 

status is affected by several factors, more important are land-use and climate change. These factors 
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cause changes in groundwater recharge and flow dynamics, leaching of pollutants and groundwater 

quality. Changes in water quantity and quality directly affect ecosystems relying on groundwater. The 

degree of influence of these factors has not been studied and monitored for this GWB. 

Figure 4: The location of GWBs MDDBSGWQ120 and MDPRTGWQ130 of alluvial – deluvial 

aquifer 
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5.2 Groundwater body MDPRTGWQ130 

This Holocene alluvial-deluvial aquifer is found along Prut River valley and its tributaries. The surface 

area of this GWBs is 1412,73 km
2
. This GWB is separated taking into account hydraulic and 

hydrochemical characteristics of water bearing layers and climatic conditions. Groundwater is 

contained in lithologically and granulometrically heterogeneous pebbles, gravels and sands mixed with 

sandy loams. Total thickness of water bearing part in alluvial sands and gravels comprises 5 m, 

sometimes 10-30 m. Depth to the aquifer varies between 2-3 and 15-20 m. 

These sediments contain groundwater and their water bearing capacity depends on the grain size, 

lithology, hydraulic conductivity, effective thickness, transmissivity, and chemical composition as well 

as on characteristics of overlaying strata. In the northern part of Prut River basin Quaternary aquifers 

are hydraulically interconnected with underlying water bearing sediments making joint groundwater 

bodies with them.  

The aquifer is unconfined as usual without hydraulic pressure. Water baring capacity of the aquifer is 

uneven and depends on granulometric composition and lithology of sediments. In flood plains of Prut 

river yields of the wells reach 20 l/sec, in the valleys of smaller rivers the yield is in the interval 0,05 - 

1,8 l/sec. The yield of springs is in the interval 0,01 to 0,2 l/sec. The filtration parameters as hydraulic 

conductivity (filtration coefficient) is in the interval of 0,4 – 15,0 m/day with middle value 0,1 – 

1,0 m/day. The transmissibility is from 0,2 to 200 m
2
/day. Groundwater levels stabilize at the depth 

from 0,0 to 9 m, while annual fluctuation of groundwater levels vary from 0,1 to 3 m.  

Groundwater chemical composition in the contemporary alluvial aquifers is very different due to the 

close location to the soil surface and the diversity of lithological composition. The mineralization below 

of 1,0 g/l is occurred rarely. Prevailing ions are hydrocarbonate, sulphate-hydrocarbonate, calcium, 

magnesium and sodium, with a mineralization of 1,0 – 3,0 g/l. Groundwater with the mineralization of 

more than 3,0 or 5,0 g/l is rarely encountered. The hardness is in the interval of 1,48 – 42,48 mg-eq/l. 

The groundwater is mostly hard. 

The recharge area of this aquifer corresponds to the spreading area. The recharge is took place from 

the precipitation, the interaction with surface waters (rivers) and contact with situated below deeper 

aquifers: Cretacic–Silurian, Baden-Sarmatian. Discharge takes place in lower aquifer horizons or 

drainage by rivers. Water regime of this aquifer is close to the atmospheric conditions and has a good 

relation with surface waters. 

GDE of this shallow aquifer associated mostly with wetland ecosystems related to the discharge of 

shallow groundwater by springs or marshlands. The groundwater status of alluvial aquifer is affected 

by several factors, more important are land-use and the climate change. These factors cause changes 

in groundwater recharge and flow dynamics, leaching of pollutants and groundwater quality. Changes 

in water quantity and quality directly effect ecosystems relying on groundwater. The degree of 

influence of these factors has not been studied and monitored for this GWB. 

Alluvial aquifer is widely used for domestic water supply of individual consumers and separate 

settlements. These groundwater aquifers are most vulnerable to anthropogenic impact. The 

shortcomings of this aquifer consist in poor water saturation of aquifers and low water quality. The 

main anthropogenic pressures are: agriculture activity, settlement impact (septic tanks), intensive 

abstraction. 
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5.3 Groundwater body MDDBSGWQ220 

This GWB refers to Pliocene-Pleistocene terrace aquifer which is distributed on the terraces of rivers 

of Danube River–Black Sea basin (Figure 5). The surface area is 1739,85 km
2
. Water-bearing rock 

layers of terrace sediments fully cover the surface of the pilot basin and often are a first shallow 

groundwater aquifer. The terrace basis consists of the clay-sand formation of Sarmatian and Pontian 

layers of Neogen system. The lithology is represented by the clay–sand formation of alluvial genesis: 

sandy clay, clay, loam, sandy loam, sands of different granulometric composition and gravel layers. 

These layers have horizontal or sloping bedding dependent on the inclination of terrace basis. The 

water content depends on the lithology of water-bearing rocks of terraces and terrace basis. The 

thickness of this GWB is changed from 0,5 to 30,0 m. with middle value 2,0 – 5,0 m. Groundwater 

level is in the interval of depth 0 to 38,0 m with middle values 2,0–10,0 m. 

The water recharge area coincides with the region of the distribution of this GWB. The principal source 

of the groundwater recharge is the interaction with surface waters (rivers) in the flooding time and 

precipitation. The groundwater regime is related to precipitation. The groundwater movement is in the 

rivers direction. The groundwater discharge takes place in alluvial or alluvial-deluvial formation of 

rivers and Neogen sand-clay basis formation. In the case of abundant precipitation, the level and 

saturation of the aquifer increases and the waters become less mineralised; in the case of drought the 

mineralization increases and the aquifer level decreases. 

This aquifers are not under pressure as usual, sometimes there is a pressure of 0,5 - 3,0 m. The 

spring debit is not more than 0,5 l/sec and usually 0,05 – 0,10 l/sec. The water debit of shallow wells 

and boreholes is in the interval 0,005 - 0,4 l/sec. The filtration coefficient has values in the interval 0,03 

- 5,10 m/day, more often 1,0 m/day. The transmissibility is changed in the interval 0,02 - 25,0 m
2
/day, 

more often 2,0 m
2
/day. 

The mineralization of water is from fresh (below 1,0 g/l) to slightly salt water (more that 3,0 g/l). The 

salinity in water is growing from north to south direction and is in the interval 0,3 - 5,0 g/l. The chemical 

composition of the groundwater is bicarbonate, sulfate-bicarbonate for anions, and magnesium-

sodium for cations. The chemical composition of the slightly salty water is hydrocarbon - sulfate, 

sulfate for anions and magnesium - sodium for cations. The concentration of the nitrate ions ranges 

from 0 up to 600 mg/l. The hardness is in the interval 0,59 - 52,2 mg-eq/l (1,59 - 140,94 German 

grade), in most cases water has high hardness. 

This GWB has a wide utilization for rural water supply on the local level. The water of this aquifer 

complex are used by the population for the individual households, being captured from springs, 

shallow wells, more rarely through wells The limitation factors of the more intensive utilization of this 

GWB are small water permeability of terrace formation, the low aquifer capacity, the not good water 

quality (high mineralization, hardness, high content of nitrates, chlorides, sulfates). The main 

anthropogenic pressures are: agriculture activity, settlement impact (septic tanks), intensive 

abstraction. The general characteristic of the GWB is presented in the respective template (annex 1). 

The GDE of this shallow aquifer are associated with wetland ecosystems related to the discharge of 

shallow groundwater by springs or marshlands. Springs are discharged into lakes, situated at small 

rivers. The groundwater status is affected by several factors, the more important are land-use and the 

climate change. These factors cause changes in groundwater recharge and flow dynamics, leaching of 

pollutants and groundwater quality. Water ecosystems relying on groundwater are not studied actually 

for the evaluation of the interaction between surface and groundwater. 
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Figure 5: The location of GWBs MDDBSGWQ220 and MDPRTGWQ230 of the aquifer of 

Pliocene-Pleistocene terraces  
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5.4 Groundwater body MDPRTGWQ230 

This GWB of Pliocene-Pleistocene terrace aquifer is common in terrace deposits of Prut river and its 

tributaries (Figure 5). The surface area is 1681,69 km
2
. Water-bearing rock layers of terrace sediments 

cover the surface of Prut river basin and often are a first shallow groundwater aquifer. These layers 

have horizontal or sloping bedding dependent on the inclination of terrace basis. The terrace basis 

consists of the clay-sand formation of Sarmatian and Pontian age of Neogen system in the south and 

central part of studied area and Cretacic limestone in the north part of the territory. 

Water content of this GWB depends on the lithology of water-bearing rocks of terraces and terrace 

basis. The thickness of the GWB is changed from 0,5 to 30,0 m with middle values 2,0 - 5,0 m. 

Groundwater level is in the interval of the depth 0 to 38,0 m, with middle values 2,0 – 10,0 m. 

The water recharge area coincides with the region of the distribution of this GWB. The principal source 

of the groundwater recharge is the interaction with surface waters (rivers) in the flooding time and 

precipitations. The groundwater regime depends on precipitation. The rising of groundwater level is 

associated with wet periods and during the drought period the groundwater level is drops. The 

groundwater movement is in the direction of rivers. The groundwater discharge takes place in alluvial 

or alluvial-deluvial formation of rivers and underlying formations of different age.  

This aquifers are not under pressure as usual, sometimes there is a pressure 0,5 - 3,0 m. The spring 

debit is not more than 0,5 l/sec with usual values 0,05 - 0,10 l/sec. The water debit of shallow wells 

and boreholes is in the interval 0,005 - 0,4 l/s. The filtration coefficient has values in the interval 0,03 - 

5,10 m/day, more often 1,0 m/day. The transmissibility is in the interval 0,02 - 25,0 m
2
/day, more often 

2,0 m
2
/day. 

The mineralization of water is from fresh (below 1,0 g/l) to slightly salty water (more that 3,0 g/l). The 

salinity in water is growing from north to south direction and can be in the interval 0,3 - 5,0 g/l. The 

chemical composition of the groundwater is bicarbonate, sulfate-bicarbonate for anions, and 

magnesium-sodium for cations. The chemical composition of the slightly salty water is hydrocarbon - 

sulfate, sulfate for anions and magnesium - sodium for cations. The concentration of the nitrate ions is 

in the range from zero up to 600 mg/l. The hardness varies in the interval of 0,59 - 52,2 mg-eq/l (1,59 - 

140,94 German grade), in most cases water has high hardness. 

This GWB has a wide utilization for rural water supply on the local level by the population for the 

individual households being captured from springs, shallow wells, more rarely through wells. The 

limitation factors of more intensive utilization of this GWB are small water permeability of terrace 

formation, the low aquifer capacity, the not good water quality (high mineralization, hardness, high 

content of nitrates, chloride, sulfates). The main anthropogenic pressures are: agriculture activity, 

settlement impact (animal farms, septic tanks), intensive abstraction. The general characteristic of the 

GWB is presented in the respective template (annex 1). 

The GDE of this shallow aquifer are associated with wetland ecosystems related to the discharge of 

shallow groundwater by springs or marshlands. Springs are discharged into lakes, situated at small 

rivers. The groundwater status is affected by several factors of which more important are land-use and 

the climate change. These factors cause changes in groundwater recharge and flow dynamics, 

leaching of pollutants and groundwater quality. Water ecosystems relying on groundwater are not 

studied actually for the evaluation of the interaction between surface and groundwater. In the northern 

part of the territory terrace deposits are situated on Baden-Sarmatian or Cretaceous aquifers in river 

valleys and have a joint effect on the river ecosystem. 
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5.5 Groundwater body MDDPBGWD310 

This GWB is associated with Pontian aquifer which is spread in the southern part Danube, Prut Black 

Sea basin (Figure 6). The surface area of this GWB is 3436,3 km
2
.  

Water bearing sediments are composed of sandy clays with small layers of sand and shell limestone 

with the total thickness of 70,0 - 80,0 m. The Pontian rocks are represented by shallow marine coastal 

formation which is represented by sands with small clay layers and limestone layers with thickness 0,5 

- 1,5 m. Aquifer is confined with small pressure. Pontian aquifer is going in some places to the surface 

of the earth.  

Prevailing hydraulic properties of water bearing sands are rather poor. Hydraulic conductivity changes 

from 3,5 - 3,7 with mean values of 3,0 m/day. Transmissivity coefficient varies between 18 - 45 m
2
/day 

in some places (e.g. Giurgiulesti village) increasing to 250,0 - 260,0 m
2
/day. Depth to groundwater 

aquifer depends on the landscape and varies from 2,0 to 125,0 m. Yields of wells vary from 1,1 - 2,3 

l/s, increasing southwards to 3,7 - 7,6 l/s. Near the village Taraclia few springs are discharging with the 

capacity of 8 - 9 l/sec.  

Aquifer contains fresh groundwater with mineralization < 1,0 g/l and prevailing ions of hydrocarbonate-

sodium, hydrocarbonate-sulphate-chloride magnesium-calcium-sodium, sometimes sulphate–
hydrocarbonate-sodium. The hardness varies from 1,0 to 10,2 mg-eq/l. 

The water recharge area is in the area of the spreading of this groundwater body. Water source is 

precipitation, flowing from upper and below situated aquifers. The recharge occurs in river valleys and 

creeks or in lower aquifers.  

The water supply is in most cases from deep and shallow wells as well as from springs. The 

groundwater flow has a direction to the river valleys or along the base of the ravines and creeks. 

Groundwater from this aquifer is used for drinking and agricultural water supply in the southern part of 

the basin. The negative factors of more use of this GWB are high mineralization, hardness and sulfate 

content as natural factors. The high nitrate content (up to 250,0 mg/l) in groundwater as result of the 

anthropogenic impact is indicated in the area where this aquifer is shallow and unconfined. The area 

with the close location of Pontian aquifer to the surface of the earth this GWB is sensitive to the 

pollution and anthropogenic impact. The south part of the groundwater body is situated at a significant 

depth and is overlapped by impermeable layers (confined condition). The water quality is better in this 

area and corresponds to normative documents. 

The main anthropogenic pressures are agriculture activity, settlement impact (animal farms, septic 

tanks) and intensive abstraction. The general characteristic of this GWB is presented in the respective 

template (annex 1). 

The GDE of this aquifer are associated with wetland ecosystems related to the discharge of 

groundwater by springs or marshlands. Sometimes springs are head of small rivers. The groundwater 

status is affected by several factors of which more important are land-use and the climate change. 

These factors cause changes in groundwater recharge and flow dynamics, leaching of pollutants and 

groundwater quality. The interaction between groundwater and water ecosystems is not studied 

actually for the evaluation of GDE.  



Update of GWB delineation and review of monitoring design Final Report 

ENI/2016/372-403 33 

Figure 6: The location of GWB MDDPBGWD310 of Pontian aquifer 

 

  



Final Report Update of GWB delineation and review of monitoring design 

34 ENI/2016/372-403 

5.6 Groundwater body MDDPBGWD420 

This GWB is associated with Upper Sarmatian – Meotian aquifer which is situated in the southern part 

of the studied area (Figure 7). The surface area is 8323,20 km
2
. Upper Sarmatian - Meotian aquifer 

(N1s3-m) is widespread and is exploited for groundwater abstraction in the southern part of DPBSB. 

Sarmatian - Meotian deposits are represented by fine-grained sands and clay with lenses of quartz 

sand with thicknesses from 5,0 to 20,0 m. The total thickness of the aquifer is 60-70 m. This sand is 

water-bearing and contains good quality water. 

This deposit is going down in the south and south-west direction. The depth of this aquifer ranges from 

first meters in the north part of the spreading area to 80,0 - 200,0 m in the south part of the basin. This 

aquifer is cut by small river valleys in the north part of the spreading area. The groundwater in the 

south part of the territory is under pressure with values 20,0 - 230,0 m from the top of the water 

bearing layer. 

The yields of exploitation wells vary between 0,05 and 7,0 l/sec. Waters from the aquifer system are 

used for potable and technical water supply. Near the Prut River valley yields of the wells increase to 

2,8 l/sec with the drawdown of up to 30 m. 

Sarmatian-Meotian aquifer contains bicarbonate- sodium and calcium waters with total mineralization 

of 1 - 1,5 g/l. In some areas chemical composition changes to sulfate-bicarbonate-sodium and 

mineralization increases up to 3,6 g/l. The mineralization is growing to south direction in more depth 

layers. The hardness is in the interval 0,23 - 87,44 mg-eq/l. Hydraulic parameters of the aquifer are 

rather poor: hydraulic conductivity (filtration coefficient) varies between 0,8 - 5 m/day with mean values 

of 2,3 m/day and transmissivity changes in a range of 10 - 45 m
2
/day, mean value 5 m

2
/day. 

Groundwater recharge coincides with the area of the spreading of this aquifer. The water sources are 

precipitation and the filtration from upper aquifers. The water discharge is to valleys of small rivers, 

springs and to lower situated aquifers. The quantity regime depends on atmospheric precipitation.  

This aquifer is situated close to the earth surface in the north part of the spreading area: the 

groundwater level ranges from 1,0 to 6,0 m depending on the season. In the south part the 

groundwater level variation is not so intensive. 

Groundwater monitoring results over three wells for the period from 2005 to 2009 indicate a decrease 

in the groundwater level. The rate of decrease is from 0,5 to 1,4 meter per year. This can be attributed 

to an increase in the water abstraction from the operating wells located in the vicinity. 

This GWB is sensitive to the pollution and anthropogenic impact in the area with the close location of 

this aquifer to the earth surface. In the south part of the territory this aquifer is situated at the 

significant depth and is overlapped by impermeable layers (confined condition). The main 

anthropogenic pressures are agriculture activity, settlement impact (animal farms, septic tanks) and 

intensive abstraction. The general characteristic of GWB is presented in the respective template 

(annex 1). 

GDE of this aquifer are situated in small river valleys and associated with wetland ecosystems. 

Groundwater discharges by springs or marshlands. Sometimes springs are head of small rivers. The 

groundwater status is affected by several factors of which more important are land-use and the climate 

change. These factors cause changes in groundwater recharge and flow dynamics, leaching of 

pollutants and groundwater quality. The interaction between groundwater and water ecosystems is not 

studied actually on a sufficient level.  
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Figure 7: The location of GWB MDDBSGWD420 of Upper Sarmatian – Meotian aquifer 
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5.7 Groundwater body MDPRTGWQ510 

This GWB is associated with Middle Sarmatian clay-sand terrigenous formation (Codrii formation) of 

the central and north part of the studied basin. This formation is overlapped by alluvial – deluvial 

deposits of Pliocene – Pleistocene terraces and Holocene deposits. The distribution area is 

5424,74 km
2 
(Figure 8). 

The water bearing layers are fine sands and aleurites in clay layers with the thickness from 1,1 to 

20,0 m, predominantly 10,0 m. The clay layers between water bearing rocks are fractured and there is 

a good relation between different sandy layers. This GWB in most cases is unconfined and shallow: it 

is the first aquifer below the surface. This GWB is slotted by rivers which is a case of the local water 

saturation of the aquifer. The groundwater level varies from 0 to 25,1 m, more often 5,0 - 10,0 m. This 

aquifer is unconfined and has no pressure. The small local pressure (up to 1,5 m) can be found in 

watershed zones. The yields of existing springs is in the interval 0,008 - 0,35 l/sec. The flow rate of 

boreholes vary between 0,001 and 0,23 l/sec, sometimes to 0,32 l/sec. The filtration coefficient is in 

the range from 0,001 to 0,59 m/day, more often 0,01 - 0,1 m/day. The transmissivity changes from 

0,012 to 5,50 m
2
/day, more often 0,10 - 1,0 m

2
/day. The water content and filtration parameters of this 

complex are heterogeneous both in the spatial distribution and in geological section. 

The chemical composition and mineralization of the groundwater from this GWB is very diverse. The 

fresh waters are quite common and distributed practically by all studied territory. They are mainly 

bicarbonate calcium-magnesium and magnesium-calcium by the chemical composition. There is also 

sulfate-bicarbonate sodium-magnesium or more less chloride-bicarbonate mainly mixed with three 

cations (Ca, Mg, Na). The slightly salted waters are less common. These waters are predominantly 

bicarbonate, the cationic composition is mixed. The sulfate ion varies in the large interval, from 20,0 to 

484,0 mg/l. There are several points with extra high sulfate content 1956,0 - 2059,0 mg/l. Chloride ion 

is not exceeding MAL and ranges in the interval 7,0 - 174,0 mg/l. The hardness ranges from 5,4 to 

43.9 mg-eq/l.  

The micro-components (Cu, Zn, Se, Pb, As, Cd, Be, Sr, Mn, Mo, Fe) are not indicated or are on 

admissible levels. The fluoride content mostly is in normative limits, but in several cases was indicated 

in the interval 1,26 - 2,30 mg/l. The pesticides are not determined in groundwater. 

Groundwater recharge coincides with the area of the spreading of this aquifer. The water sources are 

precipitation and the infiltration from upper aquifers. This GWB is drained by rivers, ravens and creeks. 

The principal discharge is carried out in the alluvial and alluvial-deluvial aquifers. The groundwater 

regime depends on the atmospheric precipitation. The groundwater level is in the range from 0,25 to 

3,0 m, and mineralization changes in the interval 0,1 - 1,0 g/l. This groundwater is sensitive to 

anthropogenic pollution by nitrates and other components. Waters from this groundwater body are 

used for drinking and agricultural water supply on the local level from shallow wells and springs. The 

general characteristic of this GWB is presented in the respective template (annex 1). 

The GDE are associated with wetland ecosystems by groundwater discharge in river valley and 

artificial lakes by springs or marshlands. The groundwater status is affected by several factors, of 

which more important are land-use and the climate change. 

These factors cause changes in groundwater recharge and flow dynamics, leaching of pollutants and 

groundwater quality. Water ecosystems relying on this groundwater are not studied actually for the 

evaluation of the interaction between surface and groundwaters. 
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Figure 8: The location of GWB MDPRTGWQ510 of Middle Sarmatian sandy-clay formation 
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5.8 Groundwater body MDDPBGWD620 

This GWB of Middle Sarmatian congerian aquifer is distributed in the south part of the studied area 

(Figure 9). The area is 6807,23 km
2
. Groundwater is contained in fine- grained sands with interlayer of 

clays, sandstones and limestone. Thickness of water bearing sediments varies from 5 - 15 m to 40 - 

50 m with mean values of 20 - 30 m. A lower thickness of the aquifer is under the rifogenic limestone 

of middle Sarmatian. The depth of the aquifer top limit increases from north to south; the value of the 

altitude in the north varies between 0,0 m to 20,0 m, south from -60,0 m to -80,0 m. This GWB is 

confined and under pressure. The upper situated Middle Sarmatian clay is impermeable layer for this 

aquifer. Hydraulic properties of water bearing sands are quite poor. Hydraulic conductivity changes 

from 0,6 to 1,9 m/day average being 1,3 m/day. Transmissivity values are also very low and are in the 

interval 9 - 50 m
2
/day. Depth to groundwater aquifer depends on the landscape and varies from 1,5 to 

100 m. Yields of wells vary from 0,1 to 75 l/s. The chemical composition of waters is hydrocarbonate - 

sulphate, hydrocarbon-chloride, sometimes hydrocarbonate with the principal cation – sodium.  

The mineralization is in the interval 1,0 - 7.5 g/l, increasing in the south-west direction. The 

bicarbonate-sulfate-chloride anions dominate when a groundwater has mineralization below 1,5 g/l. 

The chloride–bicarbonate and sodium ions are principal for waters with the mineralization more 2,0 g/l. 

The hardness is low as usual: 0,3 - 2,0 mg-eq/l. Middle Sarmatian (congerian) aquifer is used for a 

centralized water supply in the southern part of the Republic. Groundwater is used for potable water 

supply, although its chemical quality is not very favorable for consumption. 

The recharge of this GWB takes place in the northern and central regions of the Republic of Moldova, 

where these sediments are close to surface and have relation with surface water and precipitation, 

another way of recharge is an infiltration of water from the higher aquifers: alluvial, terraces deposits. 

The discharge take place in the lower situated Baden-Sarmatian aquifer.  

Monitoring of the aquifer indicates a slight decrease in groundwater level with the rate of 0,4 to 

0,65 meter per year. The general characteristic of GWB is presented in the respective template (annex 

1).GDE are absent for this GWB due to the deep occurrence of this aquifer. 
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Figure 9: The location of GWB – MDDPBGWD620 of Middle Sarmatian (congerian) aquifer 
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5.9 Groundwater body MDDPBGWD730 

The Badenian - Sarmatian aquifer complex is widely spread in the studied region. This aquifer is 

divided into two GWBs. One of them MDDPBGWD730 with the area 8089,03 km
2
 is situated in south 

part of Danube, Prut, and Black Sea (DPBSB) basin (Figure 10). 

Badenian - Sarmatian water bearing layers are represented by limestone with interlayers of fine 

grained sand, sometimes clays, marls and gypsum. The total thickness of limestone reaches up to 

200,0 m. Thickness of the aquifer reaches 50 m, in some places up to 90 m, with average thickness of 

about 25 m. The impermeable layers at the top are the clay rocks of the middle Sarmatian. This 

aquifer complex has a general direction to go down in south-west direction. The limestone depth in 

changes from 0 m in the north part of Prut River basin to 300 - 700 m in the south part of the territory. 

In the northern part of the basin water bearing sediments outcrop to the pre-quaternary surface and 

these areas coincide with the recharge zones of the aquifer. The groundwater is discharging into the 

of Prut River valley. Southwards Baden-Sarmatian aquifer occurs deeper and near the village Gotesti 

it was detected by drilling at the depth of 572 m. 

The waters of the complex are under pressure with the value interval 35,0 - 620,0 m. Hydraulic 

properties of the aquifer are rather poor. Hydraulic conductivity reaches from 1 to 12 m/day, with mean 

values of 5,0 m/day, transmissivity is in the interval 5 – 20 m
2
/day. Capacity of wells varies in a range 

of 0,09 - 12,0 l/s. 

Due to high groundwater abstraction and poor hydraulic characteristics an overall decline of 

groundwater level is observed in this aquifer on the whole area of the basin. In some locations 

piezometric groundwater level has dropped to about 100 m below MSL and continues to fall.  

When water bearing rocks are composed of limestone they contain fresh or slightly mineralized 

bicarbonate-calcium-sodium water with mineralization below of 1 - 1,5 g/l in the north part of Prut River 

basin. Such areas, however, are rather scarce and groundwater with mineralization above 1,0 g/l are 

prevailing in the basin. 

The mineralization is growing to 2,0 - 3,0 g/l in south direction. The reason of elevated mineralization 

(2 - 3 g/l) is gypsum minerals which are quite often met in the water bearing rocks of Badenian-

Sarmatian. 

The hardness is in the interval 7 - 10 mg-eq/l and more than 10,0 mg-eq/l due to the carbonate 

formation of water bearing rocks. The waters are bicarbonate-chloride-sodium, bicarbonate-sulfate, 

bicarbonate-chloride-sodium, mineralization varies within the range of 0,5-3,0 g/l, in some regions due 

to the lithological components it exceeds 4,0 g/l reaching local and to 7.0 g/l. 

The recharge of Badenian - Sarmatian aquifer complex takes place outside the Black Sea and 

Danube River basin in the northern part of Republic of Moldova. Local recharge of this GWB occurs 

throughout the spread area, due to regional tectonic faults and the water flow from the upper to the 

lower horizons. Discharge takes place in the lower layers and through the exploration of the water by 

wells. Badenian - Sarmatian aquifer system is the most widely used aquifer system not only in the pilot 

basin but on the whole territory of Republic of Moldova. The water reserves in the region allow them to 

be used in centralized water supply networks. The general characteristic of the GWB is presented in 

the respective template (annex 1). GDE are absent for this GWB due to the deep occurrence of this 

aquifer. 
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Figure 10: The location of GWBs MDDPBGWD730, MDPRTGWD740 of Baden - Sarmatian 

aquifer complex 

 

  



Final Report Update of GWB delineation and review of monitoring design 

42 ENI/2016/372-403 

5.10 Groundwater body MDPRTGWD740 

The GWB is situated in the north part of Prut River basin with the area 3991,36 km
2
. (Figure 10). 

Badenian - Sarmatian water bearing layers are represented by limestone with interlayer of fine grained 

sand, sometimes clays, marls and gypsum. The total thickness of limestone reaches up to 200,0 m. 

Thickness of the aquifer reaches 50 m, in some places up to 90 m, with average thickness of about 

25 m. The impermeable layers at the top are the clay rocks of the Middle Sarmatian. This aquifer 

complex has a general direction to go down in south-west direction. The limestone depth varies from 0 

m in the north part of Prut River basin to 300 - 700 m in the south part of the territory. In the northern 

part of the basin water bearing sediments outcrop to the pre-quaternary surface and these areas 

coincide with the recharge zones of the aquifer. The groundwater is discharging into the of Prut River 

valley. Southwards Baden-Sarmatian aquifer occurs deeper and near the village Gotesti it was 

detected by drilling at the depth of 572 m. 

The waters of the complex are under pressure with the value interval 35,0 - 620,0 m. Hydraulic 

properties of the aquifer are rather poor. Hydraulic conductivity reaches 1 - 12 m/day, with mean 

values of 5,0 m/day, transmissivity is in the interval 5 - 20 m
2
/day. Capacity of wells varies in a range 

of 0,09 - 12,0 l/s. 

Due to high groundwater abstraction and poor hydraulic characteristics an overall decline of 

groundwater level is observed in this aquifer on the whole area of the basin. In some locations 

piezometric groundwater level has dropped to about 100 m below MSL and continues to fall. 

When water bearing rocks are composed of limestone they contain fresh or slightly mineralized 

bicarbonate-calcium-sodium water with mineralization below of 1 - 1,5 g/l in the north part of Prut River 

basin (GWB MDPRTGWD740). Such areas, however, are rather scarce and groundwater with 

mineralization above 1,0 g/l are prevailing in the basin. 

The mineralization is growing to 2,0 - 3,0 g/l in north direction. The reason of elevated mineralization 

(2 - 3 g/l) are gypsum minerals which are quite often met in the water bearing rocks of Badenian-

Sarmatian. 

The hardness is in the interval from 7 to 10 mg-eq/l and more that 10,0 mg-eq/l due to the carbonate 

formation of water bearing rocks. The waters are bicarbonate-chloride-sodium, bicarbonate-sulfate, 

bicarbonate-chloride-sodium, mineralization varies within the range of 0,5 – 3,0 g/l, in some regions 

due to the lithological component it exceeds 4.0 g/l,  reaching local up to 7,0 g/l. 

The recharge of Badenian - Sarmatian aquifer complex takes place outside the Black Sea and 

Danube River basin in the northern part of Republic of Moldova. Local recharge of this GWB occurs 

throughout the spread area, due to regional tectonic faults and the water flow from the upper to the 

lower horizons. Discharge takes place in the lower layers and through the exploration of the water by 

wells. Badenian - Sarmatian aquifer system is the most widely used aquifer system not only in the pilot 

basin but on the whole territory of Republic of Moldova. The water reserves in the region allow them to 

be used in centralized water supply networks. The general characteristic of the GWB is presented in 

the respective template (annex 1). 

GDE can be found in Prut River or Small River valleys on the north part of the basin in the area with 

close location of this aquifer to earth surface. There are wetland ecosystems with the groundwater 

discharge in river valley and artificial lakes by springs or marshlands. In many cases this GWB is 

connected with alluvial-deluvial aquifer in wetland areas. The groundwater status is affected by several 

factors, of which more important are land-use and the climate change. These factors cause changes in 

groundwater recharge and flow dynamics, leaching of pollutants and groundwater quality. Water 

ecosystems interaction with the groundwater is not studied actually. 
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5.11 Groundwater body MDPRTGWD820 

This GWB of Silurian - Cretaceous aquifer system (S2-K2) is spread on the whole territory of studied 

basin but is used for centralized water supply in the northern part of Prut River basin (Lipcani, Briceni, 

Edineţ, Rîşcani). The delineated GWB for this aquifer has the area 3992,22 km2
 (Figure 11). 

Groundwater is contained in Cretaceous limestone, sandstone, with interlayers of Silurian marls and 

argillites with total thickness varying from 50 - 60 m to 100 - 120 m.  

Water bearing capacity of the aquifers varies in a wide range. Dominating values of hydraulic 

conductivity and transmissivity are rather low: filtration coefficient 0,12 - 0,37 m/day; transmissivity 

10,0 - 50,0 m
2
/day. In river valleys, hydraulic conductivity increases to 240,0 - 350,0 m

2
/day. Yields of 

the wells change from 40 – 50 m
3
/day to 1200,0 m

3
/day with the drawdown of only 10 - 20 m in the 

central part of the basin. In most of the territory, this aquifer is under pressure, increasing from 10,0 - 

20,0 m in the northern regions to 80,0 - 85,0 m in the region of Belti town. 

The mineralization of the groundwater of the Silurian-Cretaceous complex within the territory of 

exploitation changes from 0,5 to 1,5 g/l and in the southern spreading region it can reach up to 3,0 g/l 

and higher. 

The chemical composition of Silurian-Cretaceous aquifers is heterogeneous. In the northern part of the 

basin fresh groundwater with mineralization < 1 g/l and dominating bicarbonate-sulfate-calcium-

magnesium ions are detected. 

Going to the south chemical composition of the aquifer is changing to bicarbonate-sulfate-sodium and 

bicarbonate sodium type and mineralization increases to 2 g/l. The content of fluorine in Silurian-

Cretaceous complex waters ranges from 0,2 to 3,0 mg/l and more. 

The recharge of Silurian-Cretaceous aquifer complex takes place outside the Black Sea and Danube 

River basin in the northern part of Republic of Moldova. Local recharge of this GWB occurs throughout 

the spread area, due to regional tectonic faults and the water flow from the upper to the lower 

horizons. Discharge takes place in the lower layers and through the exploration of the water by wells. 

Groundwater of this GWB bodies is widely used for the centralized and local water supply. The 

groundwater assigned to Silurian-Cretaceous complex is used for potable water supply and technical 

production needs, in most cases being exploited simultaneously with the groundwater of Badenian - 

Sarmatian complex because it is hydraulically connected with the Badenian -Sarmatian groundwater 

system. The depth of the exploration wells ranges from 100 m in the north to 200-250 m in the 

southern part of the studied area. The general characteristic of this GWB is presented in the 

respective template (annex 1). 

GDEs associated with this GWB are situated in Prut River or Small River valleys on the north part of 

the basin in the area with close location of this aquifer to earth surface. There are wetland ecosystems 

with the groundwater discharge in river valley and artificial lakes by springs or marshlands. In many 

cases this GWB is connected with alluvial-deluvial aquifer in wetland areas. 

The groundwater status is affected by several factors of which more important are land-use and the 

climate change. These factors cause changes in groundwater recharge and flow dynamics, leaching of 

pollutants and groundwater quality. Water ecosystems interaction with the groundwater is not studied 

actually. 
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Figure 11: The location GWB –MDPRTGWD820 of Silurian - Cretaceous aquifer complex 
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6 GROUNDWATER MONITORING SYSTEM 

DESCRIPTION (QUANTITY AND QUALITY) 

6.1 Description of the groundwater monitoring system in 

Danube – Prut – Black Sea basins 

The monitoring network of groundwater, according to government decision nr 932 from 20.11.2013, 

shall include the following elements: 

· The quantitative monitoring network is designed to complement and validate the 

characteristics of water bodies and groundwater risk assessment procedures. The main goal 

is to facilitate the assessment and the process of further observation of the quantitative status 

of groundwater; 

· The network of observational monitoring designed to supplement and justify the 

characteristics of water bodies and risk assessment procedures for the chemical status of 

groundwater; to assess long-term trends in the concentration of pollutants caused by natural 

and human impacts, as well as to justify the need for operational monitoring; 

· The operational monitoring network, designed to determine the quantitative and qualitative 

status of all groundwater bodies or groups of objects at risk of not achieving environmental 

goals; 

· The precautionary-restrictive monitoring is mandatory for potential point sources of 

groundwater pollution in order to avoid pollution of groundwater bodies and the cost of their 

restoration. 

The RBMP and the AGRM report for GWB delineation do not contain information about monitoring 

network in DPBSRB. The RBMP provides only information about the monitoring network for the Prut 

River sub-basin. There it is indicated that the present number of monitoring wells (33 quantity 

observation wells) is sufficient for the assessment of groundwater status Prut River sub-basin, but the 

number of chemical analyses carried out is insufficient to make a final GWBs delineation.  

More complete information was obtained from the last EHGeoM report about groundwater monitoring 

for the period 2010 – 2014 years [12]. Currently 63 monitoring wells exist in the monitoring network of 

all delineated GWBs. Mostly only monitoring wells are used for monitoring purposes. Other 

hydrogeological objects as springs and shallow wells are not included in this network. Several springs 

and shallow wells were sampled for water quality analysis, but more detail information about those 

points (debit, water-bearing rocks, coordinates etc.) is not provided. The reason of the selection of 

these points (springs and shallow wells) is also not provided. 

The location of the monitoring points of the network was made in the past (Soviet time) on the basis of 

preliminary hydrogeological zoning of the territory of the Republic of Moldova according to the features 

of the regime (1977). The past monitoring network included nearly 760 wells for the whole territory of 

the Republic of Moldova. Nearly 45 % of that monitoring network was situated in DPBSRB. Most of the 

actually monitoring wells were made in that time. The past monitoring network was organized first in 

the 70-s years by combining monitoring wells of water supply points (in most cases). Several 

monitoring wells were made for specific projects. There was no special program for the creation of a 

monitoring network in Republic of Moldova (interview of old personal of the geological service). 

Only a small number of wells were made in last time for monitoring purposes in Republic of Moldova 

(only one well in DPBSRB, nr. 17-436). Actually 63 monitoring wells stations are installed in 
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unconfined and artesian aquifers and used for routine observations of quantity and quality by chemical 

analysis (Figure 12). All of them are in operational conditions or need small maintenance.  

In Moldova, there are elements of quantitative, observational and operational monitoring, however, 

additional improvements of the monitoring network are necessary in order for the monitoring to fully 

comply with the requirements of the WFD. The monitoring sites are situated in recharge and discharge 

areas as well as near water supply points. 

The Agency for Geology and Mineral Resources (AGRM) which is subordinated to the Ministry of 

Agriculture, Territory Development and Environment manages routine national groundwater quantity 

and quality monitoring. Local observers employed by the Moldavian Hydrogeological Expedition 

(EHGeoM) measure water levels and send paper data on a monthly basis. The manual level gauge is 

used for the groundwater level measure. The groundwater level is monitored every day in the flooding 

period and every week in the period of stable groundwater levels. EHGeoM performs chemical 

monitoring activities once to twice/year depending on the available budget for the analysis of 

groundwater samples. 

The general terms of reference for the work are elaborated for 5-year monitoring program. The 

number of samples and frequency are not specified in ToR. The sampling plan for quality groundwater 

monitoring is elaborated by the personal responsible for the monitoring in coordination with AGRM 

depending on the available budget for the analysis of groundwater samples. Results of groundwater 

monitoring are presented to AGRM annually and within a 5-year report. This report provides analysis 

of quantity and quality status of the groundwater for existing aquifer and aquifer complexes.  

The Monitoring site distribution by GWBs and proposals for the additional monitoring points is 

presented in Table 6. The actual situation is needed to maintain all existing monitoring wells as it will 

be difficult from the economic point of view to drill new monitoring wells in Moldova in the nearest 

future from local sources. The additional monitoring points (minimum 5 points for every GWB) are 

recommended to be included in the monitoring network especially for GWBs where these points are 

absent. It is necessary also to increase the number of the quality monitoring points. 

There are no monitoring sites for three GWBs: MDDBSGWQ220, MDPRTGWQ230, MDPRTGWQ510. 

The proposal is to add five points for groundwater quantity monitoring for every GWB which do not 

have this. The total number of proposed additional monitoring points is 15. 

The groundwater quality monitoring has a smaller number of points for the GWB characteristic. There 

are 40 points for groundwater quality monitoring in the last EHGeoM report [12]. The total number of 

chemical analysis is 106 for four years, but there is some uncertainty in the sampling program 

planning and realization. The review of analyzed samples for GWBs is presented in Table 7. The 

distribution of groundwater samples is uneven: MDDBSGWQ120 – 8 samples; MDPRTGWQ130 – 22 

samples; MDDPBGWD310 – 14 samples; MDDPBGWD420 – 1 sample; MDDPBGWD620– 13 

samples; MDDPBGWD730 – 20 samples; MDPRTGWD740 – 15 samples; MDPRTGWD820 -13 

samples.  

Other observation is about the number of quality water monitoring points. The total number of points is 

53. Among them are 47 wells and 6 springs. Springs are not included in the list of groundwater 

monitoring points and their characteristic is not provided: location, coordinates, debit, etc. Among 47 

wells only 23 wells were sampled from the list of monitoring wells. Other wells are from water supply 

points or shallow wells.  
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Figure 12: Groundwater monitoring network in DPBSB 
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Table 6: The distribution of monitoring sites by delineated GWBs [12, 13] 

Name of aquifer complex 
or layer 

Index GWB code River basin 
Total 

monitoring 
wells 

Monitoring 
wells sampled 
for chemical 

analysis 

Additional 
quantitative and 

chemical monitoring 
sites 

Additional 
chemical 

monitoring sites 

Holocene alluvial-deluvial 
aquifer 

aA3 MDDBSGWQ120 
Danube – 
Black Sea 

9 3 0 2 

aA3 MDPRTGWQ130 Prut 10 7 0 0 

Pliocene-Pleistocene 
terraces aquifer complex 

aA1+2 - 
aN2

2+3
 

MDDBSGWQ220 
Danube – 
Black Sea 

0 0 5 5 

aA1+2 - 
aN2

2+3
 

MDPRTGWQ230 Prut 0 0 5 5 

Pontian aquifer N2p MDDPBGWD310 
Danube – Prut 
- Black Sea 

7 4 0 1 

Upper Sarmatian - Meotian 
aquifer 

N1s3-m MDDPBGWD420 
Danube – Prut 
- Black Sea 

5 2 0 3 

Middle Sarmatian, sandy 
clay formation 

N1kd1-2 MDPRTGWQ510 Prut 0 0 5 5 

Middle Sarmatian aquifer 
(congerian layers) 

N1s2 MDDPBGWD620 
Danube – Prut 
- Black Sea 

7 2 0 3 

Badenian-Sarmatian 
aquifer complex 

N1b-s1-2 MDDPBGWD730 
Danube – Prut 
- Black Sea 

10 0 0 5 

N1b-s1 MDPRTGWD740 Prut 6 3 0 2 

Silurian – Cretaceous 
aquifer complex 

K2+S MDPRTGWD820 Prut 9 8 0 0 

Total    63 29 15 31 
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Table 7: The review of the groundwater quality analysis of the recent monitoring report of 

2010–2014 according to the GWBs 

GWB code 

Number of sampling points 
Number of 
chemical 
analysis 

total total wells monitoring 
wells 

springs 

MDDBSGWQ120 6 5 3 1 8 

MDPRTGWQ130 9 7 4 2 22 

MDDBSGWQ220 0 0 0 0 0 

MDPRTGWQ230 0 0 0 0 0 

MDDPBGWD310 9 6 4 3 14 

MDDPBGWD420 3 3 2 0 1 

MDPRTGWQ510 0 0 0 0 0 

MDDPBGWD620 9 9 2 0 13 

MDDPBGWD730 5 5 0 0 20 

MDPRTGWD740 9 9 3 0 15 

MDPRTGWD820 15 15 8 0 13 

Total 65 61 26 6 106 

 

The proposal is to include several springs in the monitoring list with their respective characteristic. In 

the case of the sampling of water intake points it is recommended to indicate which monitoring well is 

situated near this object and, if there are no monitoring wells, to consider the possibilities to include 

well(s) from the water supply point in the monitoring list. The number of additional monitoring sites is 

indicated in Table 5 for every GWB. In this way we propose to include: 2 additional quality monitoring 

point for GWB MDDBSGWQ120; 5 additional quality monitoring points for GWBs MDDBSGWQ220, 

MDPRTGWQ230; and MDPRTGWQ510; 3 additional quality monitoring points for GWB 

MDDPBGWD420; 3 additional quality monitoring points for GWB MDDPBGWD620; and 5 additional 

quality monitoring point for GWB MDDPBGWD730. The total number of quality monitoring sites can be 

optimized (minimum 5 for every GWB).  

The minimum frequency for the groundwater quality monitoring of principal ions is recommended twice 

per year [2, 9]. 106 analyses for 53 points over a period of 5 years are not enough to meet this 

condition. On the other hand, only 23 of the 53 monitoring wells (near 43%) were sampled in that 

period. Other samples were taken from water supply points (other wells) and springs which are not 

included in the monitoring network. The proposal is to include additional monitoring boreholes and 

springs in the monitoring network on the regular basis or to analyze which additional points can be 

included for the optimization groundwater quality monitoring. 

The frequency of groundwater quality is not enough for their characteristic and monitoring. The 

number of samples varies from one to seven times for the period 2010 – 2014. The frequency of 

groundwater analysis is similar for the period 2005 – 2010. 

The number of monitoring points for the groundwater quality assessment should be optimized to 

evaluate groundwater chemical status and to optimize (minimize) the number of samples.  

The list of the principal parameters, which was analyzed at the last monitoring period (2010–2014): 

pH, Dry residue, (Na+K, calculated), Ca2+, Mg2+, Fe, NH4+, SO42-, HCO3-, Cl-, NO3-, CO32-. The 

“micro-components” analysis was made for Be2+, Mn2+, Cu2+, Mo5+, As2+, Pb2+, Se6+, Zn2+, F+, 

Al3+, PO43+. Several microelements and organic substances, which are included in normative 

documents, were not analyzed. 
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The minimal list of quality indicators for groundwater, which should to be analyzed, is presented in 

respective normative document [13]. The generalization of proposed parameters for the GW quality 

monitoring is given in Table 8. 

The list of monitoring parameters can be extended depending on new possible pollution factors from 

point and diffuse sources and the analytical capacity of the responsible institution (s). 

Table 8: Summary of chemical parameters and frequency proposed for GW quality monitoring. 

Parameters 

Year 1 

Initial 

monitoring 

(all GWB) 

Year 2-6 

Surveillance 

monitoring 

(GWB not at 

risk) 

Year 2-6 

Operational 

monitoring Year 

2-6 (GWB at 

risk) 

Macro components and nutrients: conductivity, 

hardness, mineralization, pH, Ca, Mg, Na, K, NO2
-
  

NO3
-
, NH4

-
, Cl

-
, SO4

2-
 

1 times for first 

year 

1 time  per year 1 time  per year 

Trace elements: F, As, Al, Cd, Pb, Hg, Se, Sr, Cr, 

Cu, Ni, Fe, Mn, Zn, Sb, B, Br. 

1 times for first 

year 

every 3 years 

Acrilamid, Benzen, Benz(a)pyrene, Cyanides 

(totalandmobile) Dichlorethane, Epichlorhydrine, 

Ethylbenzene Microcystine, Trichloroethylene, 

Tetrachlorethylene, Toluene, trihalomethanes, 

Xylene, PAHs, Pesticides 

1 times for first 

year) 

every 3 years 

 

The WFD CIS guidance No 18 recommends a minimum number of three monitoring sites for 

homogenous hydrogeological condition.  

The confined (artesian) aquifers are heterogeneous in the chemical composition and minimum five 

sites are recommended for their characteristic by the previous investigation made in the Republic of 

Moldova [8]. Five monitoring points will guarantee confident characterization of the GWB. The 

frequency of chemical monitoring is specified by WFD and it depends of local hydrogeological 

conditions and expected changes in GWB status. The minimum frequency for the evaluation of the 

GWB chemical status is one per year [2,9]. The total number of groundwater samples for the quality 

monitoring for eleven GWBs for one year would be minimum 55 samples (330 for six years). 

The important issue is the evaluation of groundwater abstraction impact to water quality 

(mineralization) due to the increased salinity in all productive aquifers. It is assumed that groundwater 

abstraction accelerates saline water intrusion and this has to be monitored. The high mineralization is 

related to soluble gypsum minerals in water bearing sediments. Investigative monitoring is proposed 

for detecting of the reason of such salinity [9]. The actual monitoring wells are situated mostly in the 

areas near of the water abstraction. A reduction of these monitoring points is not recommended.  

The monitoring of contaminated sites impact to groundwater quality (prevent & limit monitoring) shall 

be organized obliging potential polluters to carry out groundwater monitoring. Changes in water 

legislation shall be made for obliging water uses and polluters to monitor impact of their economic 

activities to the environment.  

Agency for Geology and Mineral Resources has a plan to refurbish existing monitoring network and 

install electronic data loggers into 14 existing monitoring wells. One new monitoring well will be drilled 

and equipped with the telemetric data transfer device. Modern groundwater monitoring equipment will 

provide reliable data, which will be used for surveillance and operational monitoring programs [9]. The 

recommendation is to optimize the installation of modern equipment for the monitoring of the 

groundwater level and several quality characteristics as temperature, pH, conductivity so that each 

water body will have at least two points. 
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6.2 Quantitative status of groundwater bodies 

The assessment of the quantitative state of groundwater is carried out according to observations of the 

regime of groundwater level, which is formed under the influence of hydrometeorological, 

anthropogenic and geological factors. The reports for monitoring programs for the periods 2005 – 

2010 and 2010 – 2014 presented the monitoring results for two groundwater regimes: disturbed and 

slightly disturbed.  

The disturbed groundwater regime is formed under the influence of human activity, which dominates 

when exposed to the groundwater regime. 

The slightly disturbed groundwater regime is formed with the simultaneous impact of natural and 

anthropogenic factors, while natural factors prevail over anthropogenic ones. Such regime is currently 

very widespread: tillage, changing surface run-off conditions, asphalting of streets in urban areas, self-

flowing wells. 

The fluctuation of the groundwater level (GWL) for “slightly disturbed” regime of GWB - 

MDPRTGWQ130 (Holocene alluvial-deluvial aquifer) is presented in the Figure 13. The principal water 

bearing rocks are sands and gravel. The similar GWL regime is registered for these two wells which 

are situated in Prut River valley and small watershed between two small rivers. The GWL depends on 

precipitation and the surface water level. The lowest GWLs are registered in the winter season and the 

highest in the spring season.  

The GWL fluctuation has lower values for watershed areas in the comparison with river valleys. The 

minimal value of GWL fluctuation is 0,3 m to maximal 3,94 m for river valleys, 0,38 - 3,01 m for slope 

areas, and 0 - 3,52 m for watershed areas.  

The good relation of the precipitation and groundwater regime is demonstrated by two monitoring sites 

for GWB MDPRTGWQ130 (Holocene aquifer): 4-486 and 8-498 (Figure 13). In this area the recharge 

of Holocene aquifer is from precipitation and deeper aquifers (presumably Baden-Sarmatian). 

Borehole 4-486 is situated at the slope of Satara River valley in the area of the discharge in this river 

by several springs. In this way the surface water regime depends on climatic conditions and 

groundwater.  

Borehole 8-498 is situated in Prut River valley close to a wetland zone. GWB MDPRTGWQ130 also 

has a recharge from the precipitation and deeper aquifers. The good relation between precipitation 

and groundwater level is demonstrated in Figure 13. 

The monitoring period 2010 – 2014 is characterized by the small rising of groundwater level for these 

sites. 

The groundwater level fluctuation for two boreholes from different climatic zones is presented for the 

years 2015 – 2016 in Figure 14. The groundwater level depends on climatic factors for these 

boreholes as well as the lithology of rocks from the unsaturated zone and water bearing layers. The 

amplitude of the fluctuation is 1,6 m for well 1-640 in the Prut River valley in the north part of the 

studied area and 3,5 m for 8-642 in the central zone of the studied area. 
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Figure 13: The fluctuation of groundwater level depending on climatic condition for monitoring 

wells 4-486 and 8-498 of GWB MDPRTGWQ130 (year 2014) [12] 
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Figure 14: The fluctuation of groundwater level for monitoring wells for GWB MDPRTGWQ130 

in different climatic zones (2015 – 2016) 

 

The results of the groundwater monitoring demonstrated a decisive influence of the climatic factors on 

groundwater reserve formation (precipitation and temperature) of the Holocene aquifer. The source of 

the recharge of the first groundwater horizon from earth surface (shallow groundwaters) is 

precipitation.  

Seasonal fluctuations in the level are due to uneven precipitation and changes in air temperature 

throughout the year. The highest decrease in the level falls on the periods of spring snowmelt (spring 

maximum) and autumn rains (autumn maximum). The lowest position of the level in the annual cycle is 

observed at the end of summer - the beginning of autumn and at the end of winter. 
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The deep groundwater aquifers refer to “disturb” regime which is formed more under anthropogenic 
factors. GWB MDDPBGWD310 (Pontian aquifer) is used in the south part of the river basin. The 

groundwater level fluctuation for GWB - MDDPBGWD310 for three years is presented on Figure 15 for 

three monitoring sites in the Vulcanesti area. The groundwater level has a relative stable level with a 

small seasonal change which demonstrates the relationship between precipitation and the 

groundwater level of GWB MDDPBGWD310. 

The changing of the groundwater level for GWB MDDPBGWD420 (Upper Sarmatian – Meotian 

aquifer) for the period 2012 – 2016 is illustrated in Figure 16 and Figure 17. The higher amplitude and 

more complex pattern of groundwater level change are indicated for this aquifer. The water reserve 

formation of this GWB depends of the climatic factors and other additional factors (lithology, geological 

structure, etc.). The additional fluctuation is related also with the volume of groundwater abstraction. 

The groundwater level had a slight increase for this aquifer for the years 2011 – 2014 due to the 

reduction of water abstraction. 

GWB MDDPBGWD620 (Middle Sarmatian, congerian aquifer) has behaved in accordance with the 

horizon exploitation conditions (Figure 18 and Figure 19). The groundwater fluctuation is also under 

the impact of artificial factors as water abstraction. The small decreasing is indicated for the period 

2011 – 2014 in monitoring wells in the Cantemir area as a result of the increased water abstraction 

from the Cantemir groundwater intake point. The increasing of groundwater level is indicated for the 

period 2015 – 2016 for the monitoring point from Ceadir Lunga area (the amplitude near 2,0 m.). It is 

also related with the volume of water intake from Ceadir Lunga groundwater abstraction point. 
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Figure 15: The fluctuation of groundwater level for some monitoring sites of GWB 

MDDPBGWD310 [12] 
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Figure 16: The fluctuation of groundwater level for two monitoring boreholes of GWB 

MDDPBGWD420 [12] 
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Figure 17: The fluctuation of groundwater level for monitoring boreholes of GWB 

MCCPBGWD420 

 

Figure 18: The fluctuation of groundwater level for GWB MDDPBGWD620 
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Figure 19: The fluctuation of groundwater level for GWB MDDPBGWD620 

 

The monitoring well for GWB MDPRTGWD740 (Badenian - low Sarmatian aquifer) from Fetesti area 

demonstrated a constant decrease of groundwater level (near 0,5 m., Figure 20) for the years 2015 – 

2016. This example also demonstrated the abstraction impact to the groundwater level. GWB 

MDPRTGWD740 is characterized by the relative stable groundwater level in the natural conditions and 

the decreasing of it depends on the volume of the abstraction near the location of monitoring points. 

Figure 20: The fluctuation of groundwater level for GWB MDPRTGWD740 
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The groundwater level change for GWB MDPRTGWD820 (Cretaceous – Silurian aquifer) is illustrated 

on Figure 21. The monitoring point in near village Criva showed a decrease of the groundwater level 

for the value near 1,0 m for the period 2015 – 2016. The increasing groundwater level with the 

amplitude near 1,5 m is indicated for the monitoring point near Stolniceni village. 

Figure 21: The fluctuation of groundwater level for GWB MDPRTGWD820 

 

The regime of this aquifer is determined by the natural factors of groundwater recharge and the water 

abstraction from groundwater intake points. The general conclusion is that the quantity of groundwater 

resources depends of the natural factors. The fluctuation of groundwater levels of aquifers with a good 

relation with the hydrographic network of rivers depends more on climatic factors. The deep aquifers 
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showed a change of the groundwater level at monitoring points within a longer period and it depends 

on natural factors (volume of recharge water, lithology of water bearing rocks, geological structure, 

etc.) and the volume of water abstraction from water supply points which are situated nearby the 

monitoring points. 

The installation of data loggers is recommended in all quantitative groundwater monitoring boreholes 

because continuous and frequent data recording provides an opportunity to achieve a greater 

understanding of the aquifer response to changes of discharge-recharge regimes and behavior to 

pollution/abstraction events. One monitoring well is recommended to be equipped with telemetric 

station for the transfer of information to the computers of Agency for Geology and Mineral Resources.  

 

6.3 Groundwater quality monitoring 

The regular groundwater monitoring program in the Republic of Moldova includes the analysis of 

general chemical indicators (anions, cations, nutrients, permanganate index, pH, conductivity). The 

trace elements shall be monitored once in a two-year period in wells where these components are 

likely to be detected. The analysis of pesticides and other toxic organic compounds is proposed at 

minimum once per planning period (6 years) for the screening of possible groundwater contamination 

and then to continue monitoring where it is relevant. 

The groundwater quality monitoring at important water supply points is made one to two times per 

year. When water quality corresponds to normative values the water quality is analyzed once per year. 

When groundwater quality exceeds normative values for chemical composition the water quality is 

analyzed twice per year or more often, depending on the measures taken. 

The chemical status of GWBs is good according to the last monitoring reports for 2010 – 2015 years 

and determined in most cases by natural factors: chemical composition of rocks, filtration parameters, 

and geological structure. 

Some chemical parameters for delineated GWBs according to Groundwater Cadastre are presented in 

Table 9 [14]. GWBs MDDBSGWQ120 and MDPRTGWQ130 of Holocene alluvial-deluvial aquifer has 

a heterogeneous chemical composition which depends of the lithology of water-containing layers and 

geological structure of the alluvium. 

The chemical composition of deep (confined) aquifers has a trend in the mineralization (increasing) 

and chemical composition from north to south and from east to west depending of the depth of the 

water-bearing layers. This trend is associated with natural factors, such as the aquifer subsidence in 

these directions. The general regularity of the chemical composition is broken in areas with intensive 

water abstraction or the interaction between different aquifers. GWBs MDDPBGWD730 and 

MDPRTGWD740 of Badenian – Sarmatian horizon, GWB MDDPBGWD620 of Middle Sarmatian 

horizon and GWB MDDPBGWD310 of Pontian aquifers are used more intensively in comparison with 

GWBs MDDBSGWQ120, MDDBSGWQ120 of Holocene aquifer, GWBs MDDBSGWQ220, 

MDPRTGWQ230 of Aquifer complex of pliocen-pleistocen terraces, GWBs GWB MDDPBGWD420, 

GWB MDDPBGWD420 of Sarmatian – Meotian aquifer. GWB MDPRTGWQ510 of Middle Sarmatian 

sandy-clay formation is used mostly for the local water supply by shallow wells in the central and north 

part of the country. The time trend of the chemical composition for the principal water supply points is 

presented in annex 5. 

GWBs MDDBSGWQ120 and MDPRTGWQ130 of Holocene alluvial-deluvial aquifer have complex 

chemical composition and depend on surface water, precipitation and sensitive to the anthropogenic 

impact. The mineralization is changed from 0,7 to 1,6 g/l. Anion and cation composition is complex 

and depends on the lithology and geological condition. Some chemical parameters can exceed 

maximal admissible levels by normative for potable water under natural and anthropogenic impact: 
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nitrates, nitrites, ammonia, mineralization, micro-pollutants (pesticides, volatile hydrocarbons, 

pharmaceuticals). Thus these GWBs are in good status and there is no risk of failing good status. 

The chemical composition of GWB MDDPBGWD310 of Pontian aquifer in the areas of the water 

abstraction (Vulcanesti and Slobozia Mare) is bicarbonate - sulfate - chloride. Sodium is a principal 

cation for Vulcanesti water supply point but in Slobozia Mare the cation composition is complex. The 

mineralization is near 1,0 g/l, sometimes it is growing up to 1,7 g/l. pH is mostly in the interval 7,4 - 7,8. 

The fluoride ion has a value up to 0,42 mg/l. Thus this GWB is in good status and there is no risk of 

failing good status. 

GWB MDDPBGWD420 of Upper Sarmatian – Meotian aquifer is used also in the south part of the 

country. The mineralization is near 1,0 g/l in some cases it is growing up to 3,6 g/l. The principal 

anions are bicarbonates in several cases sulfate and chloride. The principal cation is sodium for 

bicarbonate water and Ca - Na for complex anion composition. pH value is changed in large interval 

from 7,5 to 8,7. The natural factor can affect sulfate, chloride, iron and ammonia concentration in 

water. This GWB is in good status and there is no risk that the good status cannot be met at the end of 

the management plan cycle. 

GWB MDDPBGWD620 of Middle Sarmatian aquifer (congerian) is used in the south part of the 

country. The mineralization is in the interval of 0,6 – 1,7 g/l in most cases less often it is growing up to 

2,5 g/l. pH value is in the interval 7,8 – 8,0. The anion composition is bicarbonate – chloride – sulfate. 

Sodium is a principal cation in this aquifer. Hardness is low with low concentration of calcium and 

magnesium. The ammonium concentration is indicated up to 9,8 mg/l. High concentration of iron is 

also indicated in 50 % of the samples. The area of Cheadir Lunga is characterized by high levels of 

fluoride in groundwater, up to 2,76 mg/l. The high concentration of ammonium, iron and fluoride has a 

natural origin. This GWB is in good status and there is no risk of failing good status. 

GWBs MDDPBGWD730 and MDPRTGWD740 of Badenian – Sarmatian aquifer is the most common 

aquifer for the Republic of Moldova. 

The water quality of these GWBs is formed under natural factors such as lithology, geological 

structure, and depth of river valleys. The intensive abstraction and possible pollution in areas close to 

the surface of the earth are the anthropogenic factors of the impact to groundwater quality.  
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Table 9: The general chemical composition of GWBs from DPBSB 

GWB Aquifer pH 
Mineralizati
on, g/l 

Hardness, 
German 
grade 

Principal ions 
Parameters exceeding MAL* 
(bold = anthropogenic) 
 

MDDBSGWQ120 
Holocene alluvial-deluvial 
aquifer 

7,1 - 8,6 0,7 – 1,6 1,0 – 5,5 
HCO3-SO4-Cl 
Na-Ca-Mg 

Mineralization, NH4, NO3, NO2, hardness, 
organic micropollutants 

MDDBSGWQ130 7,1 - 8,6 0,7 – 1,6 1,0 – 5,5 
HCO3-SO4-Cl 
Na-Ca-Mg 

Mineralization, NH4, NO3, NO2, hardness, 
organic micropollutants 

MDDBSGWQ220 Pliocene-Pleistocene 
terraces aquifer complex 

no monitoring data 

MDDBSGWQ230 no monitoring data 

MDDPBGWD310 Pontian aquifer 7,4 – 7,8 0,5 – 1,7 8 – 23,0 
HCO3-SO4-Cl 
Ca-Na-Mg 

SO4 up to 450mg/l, NO3, NO2 

MDDPBGWD420 
Upper Sarmatian - Meotian 
aquifer 

7,5 – 8,7 0,9 – 3,6 1,1 – 25,0 
HCO3 - Ca-Na 
SO4-Cl -Na 

Mineralization, SO4, Cl, Fe, NH4 

MDPRTGWQ510 
Middle Sarmatian, clay-sand 
formation 

no monitoring data 

MDDPBGWD620 
Middle Sarmatian aquifer 
(congerian layers) 

7,8 – 8,0 0,6 – 2,5 0,8 – 5,6 
HCO3-SO4,- 
HCO3-Cl- Na; 

Mineralization, Cl, NH4, Fe, Mn, Sr, F 

MDDPBGWD730 
Badenian-Sarmatian aquifer 
complex 

7,5 – 9,0 0,5 – 10,0 1,4 – 42,0 
НСО3-SO4-Cl 
Na-Ca-Mg 

Mineralization, Na, NH4, NO3, Fe, Mn, Sr, 
F, Se, Al 

MDPRTGWD740 7,5 – 9,0 0,5 – 10,0 1,4 – 42,0 
НСО3-SO4-Cl 
Na-Ca-Mg 

Mineralization, Na, NH4, NO3, Fe, Mn, Sr, 
F, Se, Al 

MDPRTGWD820 
Silurian – Cretaceous 
aquifer complex 

7,5 – 8,0 0,7 – 1,5 0,8 – 31,0 
НСО3-SO4-Cl 
Na-Ca-Mg 

Mineralization, Na (up to 600 mg/l), NH4, 
NO3, Al, Mn, Fe. 

* MAL – maximal admissible level 
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The mineralization is changed in the large interval: from 0,5 to 10,0 g/l and is growing in south and 

west direction. pH value is in the range from 7.5 to 9,0. The hardness also varies in a large interval 

from 1,4 to 42,0 German grade. The chemical composition is complex. In areas of the limestone as 

water bearing layer water quality corresponds to water standards and has a good balance of anions 

and cations. The area with the sandy-clay formation is characterized by the higher value of the 

mineralization and bicarbonate - sodium composition with higher pH value. The mineralization of 

groundwater in the south part of the country, where this aquifer is going down to the essential depth, is 

growing significant. This groundwater has a high value of some natural components as Na, NH4, Fe, 

Mn, Sr, F, Se, Al. The pollution by nitrates and pesticides can appear in the parts of the aquifer which 

is close to the earth surface. It can be appear in area of intensive agriculture. These GWBs are in 

good status and there is no risk of failing good status. 

GWB MDPRTGWD820 of Cretaceous – Silurian aquifer is used in the northern part of the country. 

The mineralization is in the interval 0,5 - 1,2 g/l. Water is bicarbonate – sulfate sodium – calcium. pH is 

in the interval 7,5 - 7,7. The high level of ammonium is indicated in the interval 4,8 - 7,5 mg/l. Fluoride 

has value up to 1,0 mg/l. The high mineralization, sodium content, ammonium, iron and manganese 

have a natural origin. The anthropogenic pollution by nitrates and pesticides can be in the area close 

to earth surface and intensive agriculture. This GWB is in good status and there is no risk of failing 

good status. 

The general conclusion is that all delineated GWB are in good status by the quality parameters. The 

principal impact which causes the exceedance of quality standards of chemical parameters play 

natural factors as lithology of water bearing rocks, geological structure and position of water bearing 

and water protecting layers, climatic conditions, the interaction between surface and groundwater. The 

anthropogenic pollution from point and diffuse pollution sources can be possible in the areas close to 

the earth surface of groundwater layers. It is a point for a future more detail study of areas with 

intensive agriculture practice and location of relative big localities.  
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7 SUMMARY AND RECOMMENDATION FOR 

GROUNDWATER MANAGEMENT FOR PRUT-

DANUBE-BLACK SEA RIVER BASIN 

MANAGEMENT PLAN 

The overall recommendations are made for “River Basin Management Plan for the Danube – Prut and 

Black Sea river basin district in the limits of the Republic of Moldova” made for the period 2017 – 2022 

years [9]. The following conclusions complement the existing ones. 

The principal observation is a long-term water level trends and assessment of saline or other 

intrusions caused by groundwater abstraction. Groundwater level monitoring stations shall be located 

across a groundwater body to achieve a good spatial variation of information within groundwater 

body’s recharge and discharge areas. 

A minimum of 5 monitoring points (monitoring or productive wells) should to be used for every 

delineated GWB due to the high heterogeneity of the chemical composition of the delineated GWBs. 

Actually three GWBs MDDBSGWQ220 and MDPRTGWQ230 of Aquifer complex of pliocen-pleistocen 

terraces and GWB MDPRTGWQ510 of Middle Sarmatian, clay sand formation are not covered by 

monitoring sites. These GWBs are shallow and the establishment of monitoring points can be made 

using existing shallow wells or springs with the relative stable hydrogeological parameters.  

Delineated GWBs have the following number of monitoring sites which is enough for the quantitative 

monitoring (Table 6): MDDBSGWQ120 – 9; MDPRTGWQ130 – 10; MDDPBGWD310 – 7; 

MDDPBGWD420 – 5; MDDPBGWD620 – 7; MDDPBGWD730 – 10; MDPRTGWD740 – 6; 

MDPRTGWD820 – 9. 

Several GWBs are transboundary. GWB MDPRTGWQ130 of Holocene aquifer is transboundary with 

Romania, GWBs MDDPBGWD730 and MDPRTGWD740 of Badenian-Sarmatian aquifer complex and 

MDDPBGWD620 of Middle Sarmatian aquifer are transboundary with Romania and Ukraine. Very 

important issue is the establishment of monitoring sites for the transboundary GWBs with Romania 

and Ukraine. It should to be mutual agreement for the monitoring program by common standards for 

the information exchange and the joint assessment of the GWB status.  

Operational monitoring and drinking water protection areas monitoring shall be also performed by the 

water supply companies, which provide > 100 m
3
/d for human consumption as an average [9]. The 

interaction between surface and groundwater bodies is proposed also for the monitoring during 

drought or flood period. 

The groundwater monitoring of the changing of the groundwater level and chemical composition is 

divided into two types of the regime: “disturbed” and “slightly disturbed”. The disturbed regime is 
formed under the impact of the anthropogenic factors. The slightly disturbed regime is formed under 

natural and artificial factors.  

In total eleven groundwater aquifers are delineated in the Danube – Prut – Black Sea basin according 

to the existing hydrogeological model of the territory of the Republic of Moldova. The principal 

information sources are geological reports by the monitoring program realized in the past and last 

delineation report of AGRM. The respective scheme and templates are included and attached to this 

report.  

The aquatic ecosystem, related to groundwater, is situated in valleys of principal rivers. Two natural 

lakes (Beleu and Manta) are indicated on south part of Prut River valley. Other rivers are changed by 

artificial lakes, including several big reservoirs at Prut and Ialpug rivers. All artificial lakes have a 
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relation with first (shallow) aquifer. GWBs MDDBSGWQ120 and MDPRTGWQ130 of Holocene 

alluvial-deluvial aquifer in most cases have a relation with surface water (artificial lakes, river valley). 

The recharge and discharge of this aquifer is related to climatic condition and the regime of surface 

waters. In some cases more ancient aquifers have a relation with surface water in the north part of the 

studied area in places where they are located close to the earth surface. 

The general aquifer characteristics are presented in Table 10. The characteristics of the delineated 

GWBs are presented by the importance for water supply from groundwater sources. 

The most important GWBs are MDDPBGWD730 and MDPRTGWD740 of Badenian – Sarmatian 

aquifer with the total area 12020,39 km
2
. These GWBs have the biggest reserve - about 220 thousand 

m
3
/day - and they are used for water supply throughout the whole river basin. This aquifer is in good 

status and natural factors are a principal in the quality and quantity formation. This aquifer is going 

down from north to south and has a trend in quality and quantity parameters in this direction. The 

climatic factors, changing of geological structure and more depth location are the reason of the 

delineation of this aquifer into two GWBs. The principal factors which can affect quality and quantity 

parameters are a possible intensive water abstraction and pollution in areas where this aquifer is 

situated close to the earth surface. 

Very important are GWBs MDDBSGWQ120 and MDPRTGWQ130 of Holocene alluvial-deluvial 

aquifer. These GWBs are situated in all valleys of the river system in the river basin. The reserve of 

this aquifer consists of 78,1 thousand m
3
/day and spreading area is 2225,6 km

2
. The water quality and 

quantity of the delineated GWBs depend on natural factors (climate, geomorphology, geology) as well 

as anthropogenic impact. The trend of the chemical composition, water reserve and filtration 

properties of water bearing layers is indicated from north to south for this aquifer. These GWBs are 

sensitive to the pollution from different sources (point and diffuse). 

The next GWB by water reserve and spreading area is MDDPBGWD620 of Middle Sarmatian aquifer. 

This GWB has an area of 6807,23 km
2
 and a reserve of 69,4 thousand m

3
/day. The quantity and 

quality parameters are formed mostly by natural factors and are not deteriorated. This aquifer is 

actually in good status. The reason for the exceeding of sanitary norms for several parameters is 

explained by the natural factors: rocks lithology and geological structure.  

GWB MDDPBGWD420 of Upper Sarmatian – Meotian aquifer is also important for the regional water 

supply in the south part of studied area. This GWB has an area of 8323,2 km
2
 and an approved 

reserve of 60,2 thousand of m
3
/day. The quality and quantity of this GWB is formed under natural 

factors. The status of this aquifer is good, but it is sensitive to anthropogenic impact by intensive 

abstraction and agriculture activities: pollution from point and diffuse sources.  

GWB MDPRTGWD820 of Cretaceous – Silurian aquifer is important or water supply in northern part of 

studied area. This GWB has a reserve of 54,1 thousand of m
3
/day and the spreading area is 

3992,2 km
2
. This GWB is in good status and quality and quantity are formed mostly under natural 

factors and have a trend from north to south direction: mineralization growing, the presence of 

ammonia, nitrites, high level of sodium. The anthropogenic impact is possible by the intensive 

abstraction and pollution from different sources in areas, where this GWB is situated close to the earth 

surface. 
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Table 10: The general characteristic of delineated GWBs for Danube – Prut – Black Sea basin 

Nr. GWB code Index 
Name of aquifer 
complex 

Basin (sub 
basin) 
name 

GWB 
surface, 

km
2
 

Lithology 
Thickness, 

m 

Top 
layer 

depth, 
m 

GW 
level, 

m 

Charge of 
boreholes, 

l/sec 

Filtration 
parameters: 
Kf, m/day, 
T, m

2
/day 

1 MDDBSGWQ120 aA3 Holocene alluvial-
deluvial aquifer 

Danube – 
Black Sea 

812,82 Clay, loam, 
sandy loam, 
sand, gravel 

0,5 - 20,0 0 - 10 
0,5 - 
9,0 

0.7 - 0.8 

Kf = 0,4 - 
10,0 

T =  0,2-
200,0 2 MDPRTGWQ130 aA3 Prut 1412,73 

3 MDDBSGWQ220 
aA1+2 - 
aN2

2+3
 Pliocene-

Pleistocene terraces 
aquifer complex 

Danube – 
Black Sea 

1739,85 Clay, loam, 
sandy loam, 
sand, gravel 

0,5 - 15,0 0 - 10 
0,0 - 
20,0 

0.005-0.22 
Kf = 0.04 – 

0,8 
T = 0.02-12.0 4 MDPRTGWQ230 

aA1+2 - 
aN2

2+3
 

Prut 1681,69 

5 MDDPBGWD310 N2p Pontian aquifer 
Danube, 

Prut, Black 
See 

3436,30 

Loam, clay with 
sand layers, 
sandy loam, 

sand 

0,5 - 30,0 
2,0 - 
120,0 

5 - 
90,0 

0.005-0.2 
Kf = 2,0 – 5,0 
T = 0.15 – 4,0 

6 MDDPBGWD420 N1s3-m 
Upper Sarmatian - 
Meotian aquifer 

Danube, 
Prut, Black 

See 

8323,20 
Clay with sand 
layers, sand, 
conglomerate 

0,5 - 20,0 
1,0 - 
20,0 

0 - 
40,0 

0.001-0.7 
Kf = 0,4 – 1,5 
T = 0,2 – 27,0 

7 MDPRTGWQ510 N1kd1-2 
Middle Sarmatian, 
sandy clay 
formation 

Prut 5424,74 
Clay with sand 

layers, sand 
1,0 - 20,0 

0,5 - 
15,0 

0 - 
25,0 

0.01 - 0.23 
kf = 0,08 - 

1.40 
T = 0.08 – 8,0 

8 MDDPBGWD620 N1s2 
Middle Sarmatian 
aquifer (congerian 
layers) 

Danube, 
Prut, Black 

See 

6807,23 
Sand, clay with 

congerian layers 
1,0 - 50,0 

20,0 - 
290,0 

5 - 
150,0 

0.01-0.7 

kf = 0,8 – 
1,50 

T = 10,0 – 
50,0 

9 MDDPBGWD730 N1b-s1-2 Badenian-
Sarmatian aquifer 
complex 

Danube, 
Prut, Black 

See 
8089,03 

Limestone, 
sandstone, clay 
with sand layers, 

sand, marl 

10,0 - 
150,0 

50,0 - 
180,0 

25 - 
170 

0.009-2.5. 
up to 8.0 

kf = 0,3 – 
15,0 

T = 3,0 - 200, 
(max 1000) 10 MDPRTGWD740 N1b-s1 Prut 3991,36 

11 MDPRTGWD820 K2+S 
Silurian – 
Cretaceous aquifer 
complex 

Prut 3992,22 
Limestone, 

sandstone, sand 
1,0 - 30,0 

7,0 - 
215,0 

1 - 
200 

0.1-3.9 
kf = 0,3 – 

12,0 
T = 10 - 400 
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GWB MDDPBGWD310 of Pontian aquifer is very important in the south part of studied basin. It is a 

unique potable water source for this region. The water reserve is 36,9 thousand m
3
/day and area of 

the spreading is 3436,3 km
2
. The water recharge area is situated in the area of the aquifer location 

and quality and quantity parameters depend mostly from natural factors: climate, lithology, geological 

structure. This aquifer is sensitive to the pollution from point and diffuse source.  

The GWBs MDDBSGWQ220 and MDPRTGWQ230 of Pliocene and Pleistocene terraces are used for 

local water supply and have a small approved water reserve – 7,1 thousand m
3
/day. These GWBs are 

used usually by shallow wells. The total spreading area is 3421,54 km
2
. The water quality depends on 

natural and anthropogenic factors. Wells in village areas and near animal farms are polluted by 

nitrates. These GWBs are sensitive to pollution by point and diffuse sources: agriculture, industrial 

enterprise, household waste. This aquifer has no monitoring points for the control of the water quality 

and quantity. The general characteristic of this aquifer was taken from other geological reports. 

GWB MDPRTGWQ510 of sand-clay formation of middle Sarmatian age (Codrii formation) is included 

first time in the report for water management. This GWB is used in the north part of the country for the 

local water supply. This GWB is used mostly from shallow wells and has very heterogeneous quantity 

and quality parameters. It is sensitive to anthropogenic impact. Shallow wells are polluted by nitrates 

in most cases in villages and areas near animal farms. There is no reserve calculation for this GWB. 

The area of the spreading is 5424,74 km
2
.  

The monitoring network included 63 monitoring sites for Danube – Prut – Black Sea basin. Eight 

GWBs have monitoring sites and the number of them varies from 5 to 10 points. Three GWBs have no 

monitoring sites. There are several comments for their optimization: 

· GWB MDPRTGWD820 has a sufficient monitoring network (9 points);  

· Monitoring points of GWBs MDDPBGWD730 (10 points) and MDPRTGWD740 (6 points) of 

Badenian – Sarmatian aquifer are concentrated near principal water intake points and it will be 

better to include several additional points at other territory which can be existing operational 

boreholes for this aquifer or to make one – two boreholes specially for monitoring purposes; 

· The monitoring network should to be established for GWB MDPRTGWQ510 of Middle 

Sarmatian aquifer (kodrii formation) in the central and north part of the basin using existing wells 

and springs for this aquifer; 

· The monitoring network for GWB MDDPBGWD620 of Middle Sarmatian (congerian) aquifer has 

a sufficient number of wells (7 points) but they also are located near water supply points and it 

is recommended to include in the monitoring network two – three existing boreholes in other 

places; 

· GWB MDDPBGWD420 of Upper Sarmatian – Meotian aquifer is measured by five monitoring 

points which are situated also near water supply points and the recommendation is to install or 

include in the monitoring network additional points; 

· GWB MDDPBGWD310 of Pontian aquifer has a sufficient network (7 points). Monitoring points 

are located also at water supply points. The distribution area is not so large but also will be 

good to include one – two monitoring points outside of water intake points; 

· GWBs MDDBSGWQ220 and MDPRTGWQ230 of Pliocene - Pleistocene terrace aquifer 

complex have no monitoring points. The shallow character of this aquifer can be used for 

including shallow wells for the monitoring and one – two existing operation boreholes;  

· GWBs MDDBSGWQ120 (9 points) and MDPRTGWQ130 (10 points) of Holocene aquifer have 

a sufficient quantity of monitoring points, but some places are monitored by several boreholes. 

These GWBs require more wells due to the heterogeneous character of this aquifer and the 

high vulnerability especially near big reservoirs and wetlands (no monitoring well at Costesti – 

Stinca reservoir and Low Prut area, Beleu lake etc.). 
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The general recommendation is to equip existing monitoring points by modern logging systems and 

maintain nearest area (indication, protected area, etc.). The responsibility for the condition of 

monitoring sites is proposed to address to respective institution by taking monitoring site to state 

balance and to establish respective status of these points (for example indication that it is under state 

protection).  

The number of parameters for quality monitoring should to be in the conformity with national normative 

documents and in with international requirements. The minimum number of parameters and sampling 

frequency for every monitoring site are indicated in Table 8.  

The total number of quality monitoring points is proposed 55 for one cycle of the monitoring program 

(5 points for 11 GWBs). The estimative cost of groundwater quality monitoring for Danube-Prut-Black 

Sea basin is presented in Table 11. 

Table 11: Estimative cost of groundwater quality analysis for 55 monitoring points. 

Parameters 

The cost for 
one year, 
thousand 
MDL 

The cost of 
Surveillance 
monitoring for 
6 years. 

The cost of 
Operational 
monitoring of 
GWBs at risk 

Macro components and nutrients: conductivity, 
hardness, mineralization, pH, Ca, Mg, Na, K, 
NO2

-
  NO3

-
, NH4

-
, Cl

-
, SO4

2-
 

70,4 422,4 

Depends of the 
parameter list 
which are at 
risk 

Trace elements: F, As, Al, Cd, Pb, Hg, Se, Sr, 
Cr, Cu, Ni, Fe, Mn, Zn, Sb, B, Br. 

182,6 365,2 

Acrilamid, Benzen, Benz(a)pyrene, Cyanides 
(totalandmobile) Dichlorethane, 
Epichlorhydrine, Ethylbenzene Microcystine, 
Trichloroethylene, Tetrachlorethylene, Toluene, 
trihalomethanes, Xylene, PAHs, Pesticides 

264,0 528,0 

Total 517,0 1315,6  

The number of parameters for analysis can be optimized after the first year of observation, depending 

on the results obtained. 

An improvement of the quality of the chemical analysis is required for the monitoring of the quality 

status of GWBs. The recommendation is to implement the accreditation of the analytical laboratory 

which is responsible for the chemical analysis of groundwater quality and the characterization of 

GWBs. The last survey showed a relative significant difference in chemical analysis between the two 

participating laboratories. The one of the criteria of QC/QA procedure is a participation in the inter-

laboratory exercises as a part of the management of the quality of chemical analysis in the accredited 

laboratories. For the reviewed period the analytical laboratory of EHGeoM did not participate in any 

inter-laboratory exercises. It is important for the analysis of the groundwater quality monitoring by the 

time. 

The update of the analytical laboratory of EHGeoM by new laboratory analytical equipment and staff 

training are required for the strengthening of their institutional capacity 

The transboundary GWBs should be determined in cooperation with the neighboring countries for the 

establishment of common conditions for the monitoring (quantity and quality). It is a task for joint basin 

authority for future improvement of monitoring system. 
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8 THE PROPOSALS FOR THE IMPROVEMENT 

OF GROUNDWATER MONITORING SYSTEM 

Refurbishing of existing underground water monitoring network is required actually for its suitability to 

the WFD requirements and national Water Law nr.272/2011. The general review of existing monitoring 

sites is presented in Table 5. The first step is the maintenance of existing monitoring sites. The 

specific plan for monitoring wells maintenance should be discussed with responsible institutions: 

EHGeoM and AGRM.  

As next step it is proposed to install modern groundwater monitoring equipment, which does not 

require high operation and maintenance costs. The result of the previous EPIRB project was an 

installation of 15 sensors for the continuous groundwater monitoring in Prut River basin.  

The actual delineation presents eleven GWBs. The minimum number of automated monitoring station 

is proposed to be three for every GWB. In this way 18 additional automatic stations proposed for the 

installation for the next step of the groundwater network improvement: total number 33 stations for 11 

GWBs. The location of those stations should to be discussed with the institution responsible for 

monitoring (EHGeoM) and the geological agency (AGRM). Most of them will be installed in the 

Danube-Black Sea sub-basin. 

Very important step is the installation of new monitoring sites for three GWBs which have no 

monitoring sites: MDPRTGWQ220, MDPRTGWQ230, and MDPRTGWQ510. In total 15 additional 

monitoring sites are proposed: five sites for each GWB. Because these three GWBs are shallow in 

most cases some springs and existing shallow wells can be included in this network.  

The law 1538 from 25 February 1998 on “The Fund of State Protected Natural Areas” has a list of 
hydrological objects like springs and wetland zones which can be considered first 

(http://lex.justice.md/index.php?action=view&view=doc&lang=1&id=311614)  

for the new groundwater monitoring points. Some small depth monitoring wells can be made in the 

areas of recharge and discharge of the GWBs.  

Technical assistance is needed also for the team responsible for groundwater monitoring. The update 

of existing equipment is also required for the quality assurance of groundwater sampling. 

A specific project is proposed for the elaboration of the improvement of the groundwater monitoring 

system in the DPBSB in the Republic of Moldova. 
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ANNEX 1: CHARACTERISATION OF GWBS 

Parameter unit Value 

GWB code  MDDBSGWQ120 

GWB name  Holocene alluvial deluvial 

GWB area [km²] 812,82 

GWB thickness Min–Max, Mean [m] 0,5 – 20,0 

GWB type   shallow 

Individual GWB or group of GWBs  Individual 

Transboundary [yes/no, country] Yes, Romania 

GWB horizon  1 

Depth to GW level Min–Max, Mean [m] 0,5 – 9,0 

Average annual fluctuation of GW level Mean [m] 2,0 

Aquifer type (predominantly)  porous 

Aquifer – Pressure situation  unconfined 

Aquifer – Petrography, lithological description  
Clay, loam, sandy loam, sand, 
gravel 

Aquifer – Geological age  Holocene 

Aquifer – Geochemistry (main cations and 
anions) 

 
HCO3-SO4-Cl 
Na-Ca-Mg 

Overlying layers – Petrography  clay 

Overlying layers – Average thickness [m] 3,0 

Impermeable overlying layers [yes/no] no 

Impermeable overlying layers – Average 
coverage 

[%] 0 - 25 % 

Hydraulic conductivity (kf) Min–Max, Mean [m/s] 4,6x10
-6

 – 1,2 x10
-4 

Transmissivity (T) Min–Max, Mean [m²/s] 2,3x10
-6

 – 0,002
 

Mean residence time of groundwater Mean [a] No info 

Number of chemical monitoring sites  10 

Number of quantitative monitoring sites  10 

Number of abstraction wells  No info 

Purpose of abstraction  Drinking water / agriculture 

Annual groundwater abstraction [m³/a] No info 

Main recharge source  Precipitation / surface water  

Annual precipitation Min–Max, Mean [mm] 450 – 800, 550 

Associated aquatic ecosystems [yes/no] yes 

Associated terrestrial ecosystems [yes/no] yes 

GW level trend  No trend 

Prevailing human pressures  Abstraction, agriculture    

Land use [%] 

Artificial surface 3% 
Agricultural land 90 %; Forests and 
semi-natural areas 5 %; Wetlands 2 
%; Water bodies no info 

GWB chemical status  Good 

GWB quantitative status  good 

Confidence level of information  medium 

GWB chemical trend  No trend 
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Parameter unit Value 

GWB code  MDPRTGWQ130 

GWB name  Holocene alluvial deluvial 

GWB area [km²] 1412,73 

GWB thickness Min–Max, Mean [m] 0,5 – 20,0 

GWB type   shallow 

Individual GWB or group of GWBs  Individual 

Transboundary [yes/no, country] Yes, Romania 

GWB horizon  1 

Depth to GW level Min–Max, Mean [m] 0,5 – 9,0 

Average annual fluctuation of GW level Mean [m] 2,0 

Aquifer type (predominantly)  porous 

Aquifer – Pressure situation  unconfined 

Aquifer – Petrography, lithological description  
Clay, loam, sandy loam, sand, 
gravel 

Aquifer – Geological age  Holocene 

Aquifer – Geochemistry (main cations and 
anions) 

 
HCO3-SO4-Cl 
Na-Ca-Mg 

Overlying layers – Petrography  clay 

Overlying layers – Average thickness [m] 3,0 

Impermeable overlying layers [yes/no] no 

Impermeable overlying layers – Average 
coverage 

[%] 0 - 25 % 

Hydraulic conductivity (kf) Min–Max, Mean [m/s] 4,6x10-6 –  1,2 x10-4 

Transmissivity (T) Min–Max, Mean [m²/s] 2,3x10-6 – 0,002 

Mean residence time of groundwater Mean [a] No info 

Number of chemical monitoring sites  13 

Number of quantitative monitoring sites  13 

Number of abstraction wells  No info 

Purpose of abstraction  Drinking water / agriculture 

Annual groundwater abstraction [m³/a] No info 

Main recharge source  Precipitation / surface water  

Annual precipitation Min–Max, Mean [mm] 450 – 800, 550 

Associated aquatic ecosystems [yes/no] yes 

Associated terrestrial ecosystems [yes/no] yes 

GW level trend  No trend 

Prevailing human pressures  Abstraction, agriculture    

Land use [%] 

Artificial surface 3% 
Agricultural land 90 %; Forests and 
semi-natural areas 5 %; Wetlands 2 
%; Water bodies no info 

GWB chemical status  Good 

GWB quantitative status  good 

Confidence level of information  medium 

GWB chemical trend  No trend 
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Parameter unit Value 

GWB code  MDPRTGWQ230 

GWB name  Pliocene - Pleistocene 

GWB area [km²] 1681,69 

GWB thickness Min–Max, Mean [m] 0,5 – 15,0 

GWB type   shallow 

Individual GWB or group of GWBs  Individual 

Transboundary [yes/no, country] no 

GWB horizon  2 

Depth to GW level Min–Max, Mean [m] 0,0 – 38,0 

Average annual fluctuation of GW level Mean [m] 2,0 

Aquifer type (predominantly)  porous 

Aquifer – Pressure situation  unconfined 

Aquifer – Petrography, lithological description  
Clay, loam, sandy loam, sand, 
gravel 

Aquifer – Geological age  Pliocene - Pleistocene 

Aquifer – Geochemistry (main cations and 
anions) 

 
HCO3-SO4-Cl 
Ca-Mg-Na 

Overlying layers – Petrography  clay 

Overlying layers – Average thickness [m] 5,0 

Impermeable overlying layers [yes/no] no 

Impermeable overlying layers – Average 
coverage 

[%] 0 - 25 % 

Hydraulic conductivity (kf) Min–Max, Mean [m/s] 
4,6x10

-7
 –  

9,3 x10
-6 

Transmissivity (T) Min–Max, Mean [m²/s] 2,3x10
-7

 – 1,4x10
-4 

Mean residence time of groundwater Mean [a] No info 

Number of chemical monitoring sites  0 

Number of quantitative monitoring sites  0 

Number of abstraction wells  No info 

Purpose of abstraction  Drinking water / agriculture 

Annual groundwater abstraction [m³/a] No info 

Main recharge source  
Precipitation / transfer from other 
GWBs / surface water  

Annual precipitation Min–Max, Mean [mm] 450 – 750, 550 

Associated aquatic ecosystems [yes/no] no 

Associated terrestrial ecosystems [yes/no] yes 

GW level trend  No trend 

Prevailing human pressures  Abstraction, agriculture    

Land use [%] 

Artificial surface 3% 
Agricultural land 90 %; Forests and 
semi-natural areas 5 %; Wetlands 2 
%; Water bodies no info 

GWB chemical status  No info 

GWB quantitative status  No info 

Confidence level of information  medium 

GWB chemical trend  No info 

  



Final Report Update of GWB delineation and review of monitoring design 

74 ENI/2016/372-403 

 

Parameter unit Value 

GWB code  MDDBSGWQ220 

GWB name  Pliocene - Pleistocene 

GWB area [km²] 1739,85 

GWB thickness Min–Max, Mean [m] 0,5 – 15,0 

GWB type   shallow 

Individual GWB or group of GWBs  Individual 

Transboundary [yes/no, country] no 

GWB horizon  2 

Depth to GW level Min–Max, Mean [m] 0,0 – 38,0 

Average annual fluctuation of GW level Mean [m] 2,0 

Aquifer type (predominantly)  porous 

Aquifer – Pressure situation  unconfined 

Aquifer – Petrography, lithological description  
Clay, loam, sandy loam, sand, 
gravel 

Aquifer – Geological age  Pliocene - Pleistocene 

Aquifer – Geochemistry (main cations and 
anions) 

 
HCO3-SO4-Cl 
Ca-Mg-Na 

Overlying layers – Petrography  clay 

Overlying layers – Average thickness [m] 5,0 

Impermeable overlying layers [yes/no] no 

Impermeable overlying layers – Average 
coverage 

[%] 0 - 25 % 

Hydraulic conductivity (kf) Min–Max, Mean [m/s] 
4,6x10-7 –  
9,3 x10-6 

Transmissivity (T) Min–Max, Mean [m²/s] 2,3x10-7 – 1,4x10-4 

Mean residence time of groundwater Mean [a] No info 

Number of chemical monitoring sites  0 

Number of quantitative monitoring sites  0 

Number of abstraction wells  No info 

Purpose of abstraction  Drinking water / agriculture 

Annual groundwater abstraction [m³/a] No info 

Main recharge source  
Precipitation / transfer from other 
GWBs / surface water  

Annual precipitation Min–Max, Mean [mm] 350 – 600, 450 

Associated aquatic ecosystems [yes/no] no 

Associated terrestrial ecosystems [yes/no] yes 

GW level trend  No trend 

Prevailing human pressures  Abstraction, agriculture    

Land use [%] 

Artificial surface 3% 
Agricultural land 90 %; Forests and 
semi-natural areas 5 %; Wetlands 2 
%; Water bodies no info 

GWB chemical status  No info 

GWB quantitative status  No info 

Confidence level of information  medium 

GWB chemical trend  No info 

  



Update of GWB delineation and review of monitoring design Final Report 

ENI/2016/372-403 75 

 

Parameter unit Value 

GWB code  MDDPBGWD310 

GWB name  Pontian 

GWB area [km²] 3436,30 

GWB thickness Min–Max, Mean [m] 0,5 – 30,0 

GWB type   deep 

Individual GWB or group of GWBs  Individual 

Transboundary [yes/no, country] Yes, Ukraine 

GWB horizon  3 

Depth to GW level Min–Max, Mean [m] 5,0 – 90,0 

Average annual fluctuation of GW level Mean [m] 2,0 

Aquifer type (predominantly)  porous 

Aquifer – Pressure situation  confined 

Aquifer – Petrography, lithological description  
Loam, clay with sand layers, sandy 
loam, sand 

Aquifer – Geological age  Pontian, N2p 

Aquifer – Geochemistry (main cations and 
anions) 

 
HCO3-SO4-Cl 
Ca-Na-Mg 

Overlying layers – Petrography  clay 

Overlying layers – Average thickness [m] 20,0 

Impermeable overlying layers [yes/no] yes 

Impermeable overlying layers – Average 
coverage 

[%] 50 - 75 % 

Hydraulic conductivity (kf) Min–Max, Mean [m/s] 
2,3x10-5 –  
5,8 x10-5 

Transmissivity (T) Min–Max, Mean [m²/s] 1,7x10-6 – 4,6x10-5 

Mean residence time of groundwater Mean [a] No info 

Number of chemical monitoring sites  6 

Number of quantitative monitoring sites  6 

Number of abstraction wells  No info 

Purpose of abstraction  Drinking water / agriculture 

Annual groundwater abstraction [m³/a] No info 

Main recharge source  
Precipitation / transfer from other 
GWBs / surface water  

Annual precipitation Min–Max, Mean [mm] 350 – 600, 450 

Associated aquatic ecosystems [yes/no] yes 

Associated terrestrial ecosystems [yes/no] yes 

GW level trend  No trend 

Prevailing human pressures  Abstraction    

Land use [%] 

Artificial surface 3% 
Agricultural land 90 %; Forests and 
semi-natural areas 5 %; Wetlands 2 
%; Water bodies no info 

GWB chemical status  good 

GWB quantitative status  good 

Confidence level of information  medium 

GWB chemical trend  No trend 
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Parameter unit Value 

GWB code  MDDPBGWD420 

GWB name  Upper Sarmatian - Meotian 

GWB area [km²] 8323,20 

GWB thickness Min–Max, Mean [m] 0,5 – 20,0 

GWB type   deep 

Individual GWB or group of GWBs  Individual 

Transboundary [yes/no, country] No 

GWB horizon  4 

Depth to GW level Min–Max, Mean [m] 0,0 – 40,0 

Average annual fluctuation of GW level Mean [m] 2,5 

Aquifer type (predominantly)  porous 

Aquifer – Pressure situation  confined 

Aquifer – Petrography, lithological description  
Clay with sand layers, sand, 
conglomerate 

Aquifer – Geological age  Upper Sarmatian - meotian, N1s3-m 

Aquifer – Geochemistry (main cations and 
anions) 

 
HCO3 - Ca-Na 
SO4-Cl - Na 

Overlying layers – Petrography  clay 

Overlying layers – Average thickness [m] 20,0 

Impermeable overlying layers [yes/no] yes 

Impermeable overlying layers – Average 
coverage 

[%] 50 - 75 % 

Hydraulic conductivity (kf) Min–Max, Mean [m/s] 
4,5x10

-6
 –  

1,7 x10
-5 

Transmissivity (T) Min–Max, Mean [m²/s] 2,3x10
-6

 – 0,0003
 

Mean residence time of groundwater Mean [a] No info 

Number of chemical monitoring sites  3 

Number of quantitative monitoring sites  3 

Number of abstraction wells  No info 

Purpose of abstraction  Drinking water / agriculture 

Annual groundwater abstraction [m³/a] No info 

Main recharge source  
Precipitation / transfer from other 
GWBs / surface water  

Annual precipitation Min–Max, Mean [mm] 350 – 600, 450 

Associated aquatic ecosystems [yes/no] yes 

Associated terrestrial ecosystems [yes/no] yes 

GW level trend  No trend 

Prevailing human pressures  Abstraction    

Land use [%] 

Artificial surface 3% 
Agricultural land 90 %; Forests and 
semi-natural areas 5 %; Wetlands 2 
%; Water bodies no info 

GWB chemical status  Good 

GWB quantitative status  good 

Confidence level of information  medium 

GWB chemical trend  No trend 
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Parameter unit Value 

GWB code  MDPRTGWQ510 

GWB name ? 
Middle Sarmatian sandy clay 
formation 

GWB area [km²] 5424,74 

GWB thickness Min–Max, Mean [m] 1,0 – 20,0 

GWB type   shallow 

Individual GWB or group of GWBs  Individual 

Transboundary [yes/no, country] No 

GWB horizon  5 

Depth to GW level Min–Max, Mean [m] 0,0 – 25,0 

Average annual fluctuation of GW level Mean [m] No info 

Aquifer type (predominantly)  porous 

Aquifer – Pressure situation  unconfined 

Aquifer – Petrography, lithological description  Clay with sand layers, sand 

Aquifer – Geological age ? Middle Sarmatian, N1kd1-2 

Aquifer – Geochemistry (main cations and 
anions) 

 HCO3-SO4;HCO3-Cl; Ca-Mg-Na; 

Overlying layers – Petrography  clay 

Overlying layers – Average thickness [m] 10,0 

Impermeable overlying layers [yes/no] no 

Impermeable overlying layers – Average 
coverage 

[%] 0 - 25 % 

Hydraulic conductivity (kf) Min–Max, Mean [m/s] 
9,0x10-7 –  
1,6 x10-5 

Transmissivity (T) Min–Max, Mean [m²/s] 9,3x10-7 – 9,3x10-5 

Mean residence time of groundwater Mean [a] No info 

Number of chemical monitoring sites  0 

Number of quantitative monitoring sites  0 

Number of abstraction wells  No info 

Purpose of abstraction  Drinking water / agriculture 

Annual groundwater abstraction [m³/a] No info 

Main recharge source  Precipitation / surface water  

Annual precipitation Min–Max, Mean [mm] 450 – 800, 600 

Associated aquatic ecosystems [yes/no] yes 

Associated terrestrial ecosystems [yes/no] yes 

GW level trend  No trend 

Prevailing human pressures  Abstraction    

Land use [%] 

Artificial surface 3% 
Agricultural land 90 %; Forests and 
semi-natural areas 5 %; Wetlands 2 
%; Water bodies no info 

GWB chemical status  unknown 

GWB quantitative status  unknown 

Confidence level of information  medium 

GWB chemical trend  No info 
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Parameter unit Value 

GWB code  MDDPBGWD620 

GWB name  Middle Sarmatian 

GWB area [km²] 6807,23 

GWB thickness Min–Max, Mean [m] 1,0 – 50,0 

GWB type   deep 

Individual GWB or group of GWBs  Individual 

Transboundary [yes/no, country] Yes, Romania, Ukraine 

GWB horizon  5 

Depth to GW level Min–Max, Mean [m] 5,0 – 150,0 

Average annual fluctuation of GW level Mean [m] 2,5 

Aquifer type (predominantly)  porous 

Aquifer – Pressure situation  Confined 

Aquifer – Petrography, lithological description  Sand, clay with congerian layers 

Aquifer – Geological age  Middle Sarmatian, N1s2 

Aquifer – Geochemistry (main cations and 
anions) 

 HCO3-SO4;HCO3-Cl; Na; 

Overlying layers – Petrography  clay 

Overlying layers – Average thickness [m] 30,0 

Impermeable overlying layers [yes/no] yes 

Impermeable overlying layers – Average 
coverage 

[%] 75 - 100 % 

Hydraulic conductivity (kf) Min–Max, Mean [m/s] 
9,0x10

-6
 –  

1,7 x10
-5 

Transmissivity (T) Min–Max, Mean [m²/s] 1,2x10
-4

 – 5,8x10
-4 

Mean residence time of groundwater Mean [a] No info 

Number of chemical monitoring sites  7 

Number of quantitative monitoring sites  7 

Number of abstraction wells  No info 

Purpose of abstraction  Drinking water  

Annual groundwater abstraction [m³/a] No info 

Main recharge source  
Precipitation / transfer from other 
GWB  

Annual precipitation Min–Max, Mean [mm] 350 – 700, 450 

Associated aquatic ecosystems [yes/no] no 

Associated terrestrial ecosystems [yes/no] no 

GW level trend  No trend 

Prevailing human pressures  Abstraction    

Land use [%] 

Artificial surface 3% 
Agricultural land 90 %; Forests and 
semi-natural areas 5 %; Wetlands 2 
%; Water bodies no info 

GWB chemical status  good 

GWB quantitative status  good 

Confidence level of information  medium 

GWB chemical trend  No trend 
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Parameter unit Value 

GWB code  MDDPBGWD730 

GWB name  Badenian - Sarmatian 

GWB area [km²] 8089,03 

GWB thickness Min–Max, Mean [m] 10,0 – 150,0 

GWB type   deep 

Individual GWB or group of GWBs  Individual 

Transboundary [yes/no, country] Yes, Romania, Ukraine 

GWB horizon  7 

Depth to GW level Min–Max, Mean [m] 25,0 – 170,0 

Average annual fluctuation of GW level Mean [m] 1,0 

Aquifer type (predominantly)  porous 

Aquifer – Pressure situation  Confined 

Aquifer – Petrography, lithological description  
Limestone, sandstone, clay with 
sand layers, sand, marl 

Aquifer – Geological age  Badenian Sarmatian, N1b-s1 

Aquifer – Geochemistry (main cations and 
anions) 

 
НСО3-SO4-Cl 
Na-Ca-Mg 

Overlying layers – Petrography  clay 

Overlying layers – Average thickness [m] 50,0 

Impermeable overlying layers [yes/no] yes 

Impermeable overlying layers – Average 
coverage 

[%] 75 - 100 % 

Hydraulic conductivity (kf) Min–Max, Mean [m/s] 
3,5x10

-6
 –  

1,7 x10
-4 

Transmissivity (T) Min–Max, Mean [m²/s] 3,5x10
-5

 – 0,0023 

Mean residence time of groundwater Mean [a] No info 

Number of chemical monitoring sites  11 

Number of quantitative monitoring sites  11 

Number of abstraction wells  No info 

Purpose of abstraction  Drinking water / irrigation 

Annual groundwater abstraction [m³/a] No info 

Main recharge source  
Precipitation / transfer from other 
GWB / surface water 

Annual precipitation Min–Max, Mean [mm] 350 – 800, 500 

Associated aquatic ecosystems [yes/no] yes 

Associated terrestrial ecosystems [yes/no] yes 

GW level trend  No trend 

Prevailing human pressures  Abstraction / agriculture   

Land use [%] 

Artificial surface 3% 
Agricultural land 90 %; Forests and 
semi-natural areas 5 %; Wetlands 2 
%; Water bodies no info 

GWB chemical status  good 

GWB quantitative status  good 

Confidence level of information  medium 

GWB chemical trend  No trend 
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Parameter unit Value 

GWB code  MDDPBGWD740 

GWB name  Badenian - Sarmatian 

GWB area [km²] 3991,36 

GWB thickness Min–Max, Mean [m] 10,0 – 150,0 

GWB type   deep 

Individual GWB or group of GWBs  Individual 

Transboundary [yes/no, country] Yes, Romania, Ukraine 

GWB horizon  7 

Depth to GW level Min–Max, Mean [m] 25,0 – 170,0 

Average annual fluctuation of GW level Mean [m] 1,0 

Aquifer type (predominantly)  porous 

Aquifer – Pressure situation  Confined 

Aquifer – Petrography, lithological description  
Limestone, sandstone, clay with 
sand layers, sand, marl 

Aquifer – Geological age  Badenian Sarmatian, N1b-s1 

Aquifer – Geochemistry (main cations and 
anions) 

 
НСО3-SO4-Cl 
Na-Ca-Mg 

Overlying layers – Petrography  clay 

Overlying layers – Average thickness [m] 50,0 

Impermeable overlying layers [yes/no] yes 

Impermeable overlying layers – Average 
coverage 

[%] 75 - 100 % 

Hydraulic conductivity (kf) Min–Max, Mean [m/s] 
3,5x10

-6
 –  

1,7 x10
-4 

Transmissivity (T) Min–Max, Mean [m²/s] 3,5x10
-5

 – 0,0023 

Mean residence time of groundwater Mean [a] No info 

Number of chemical monitoring sites  5 

Number of quantitative monitoring sites  5 

Number of abstraction wells  No info 

Purpose of abstraction  Drinking water / irrigation 

Annual groundwater abstraction [m³/a] No info 

Main recharge source  
Precipitation / transfer from other 
GWB / surface water 

Annual precipitation Min–Max, Mean [mm] 450 – 800, 600 

Associated aquatic ecosystems [yes/no] yes 

Associated terrestrial ecosystems [yes/no] yes 

GW level trend  No trend 

Prevailing human pressures  Abstraction / agriculture   

Land use [%] 

Artificial surface 3% 
Agricultural land 90 %; Forests and 
semi-natural areas 5 %; Wetlands 2 
%; Water bodies no info 

GWB chemical status  good 

GWB quantitative status  good 

Confidence level of information  medium 

GWB chemical trend  No trend 
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Parameter unit Value 

GWB code  MDPRTGWD820 

GWB name  Cretaceous - Silurian 

GWB area [km²] 3992,22 

GWB thickness Min–Max, Mean [m] 1,0 – 30,0 

GWB type   deep 

Individual GWB or group of GWBs  Individual 

Transboundary [yes/no, country] Yes, Romania, Ukraine 

GWB horizon  8 

Depth to GW level Min–Max, Mean [m] 1,0 – 200,0 

Average annual fluctuation of GW level Mean [m] 1,5 

Aquifer type (predominantly)  porous 

Aquifer – Pressure situation  Confined 

Aquifer – Petrography, lithological description  Limestone, sandstone, sand 

Aquifer – Geological age  Cretaceous – Silurian, K2-S 

Aquifer – Geochemistry (main cations and 
anions) 

 
НСО3-SO4-Cl 
Na-Ca-Mg 

Overlying layers – Petrography  clay 

Overlying layers – Average thickness [m] 30,0 

Impermeable overlying layers [yes/no] yes 

Impermeable overlying layers – Average 
coverage 

[%] 75 - 100 % 

Hydraulic conductivity (kf) Min–Max, Mean [m/s] 
3,5x10

-6
 –  

1,4 x10
-4 

Transmissivity (T) Min–Max, Mean [m²/s] 0,0012 – 0,0046 

Mean residence time of groundwater Mean [a] No info 

Number of chemical monitoring sites  9 

Number of quantitative monitoring sites  9 

Number of abstraction wells  No info 

Purpose of abstraction  Drinking water 

Annual groundwater abstraction [m³/a] No info 

Main recharge source  Precipitation, surface water 

Annual precipitation Min–Max, Mean [mm] 450 – 800, 650 

Associated aquatic ecosystems [yes/no] yes 

Associated terrestrial ecosystems [yes/no] yes 

GW level trend  No trend 

Prevailing human pressures  Abstraction / agriculture /  

Land use [%] 

Artificial surface 3% 
Agricultural land 90 %; Forests and 
semi-natural areas 5 %; Wetlands 2 
%; Water bodies no info 

GWB chemical status  good 

GWB quantitative status  good 

Confidence level of information  medium 

GWB chemical trend  No trend 
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ANNEX 2: THE LIST OF GROUNDWATER MONITORING SITES 

nr Zona 
Borehole 
number 

X, coord. 
MoldRef99 

Y, coord. 
MoldRef99 Locality Altitude, m Age index GWB 

Quantity 
monitoring 

Quality 
monitoring 

1 1 640 82527 348588 Lipcani 159,80 aA3 MDPRTGWQ130 Yes Yes 

2 4 486 125943 326450 Bratuseni 168,80 aA3 MDPRTGWQ130 Yes Yes 

3 8 498 114794 294603 Braniste 70,41 aA3 MDPRTGWQ130 Yes Yes 

4 17 437 154073 230283 Ungeni 61,00 aA3 MDPRTGWQ130 Yes Yes 

5 21 681 176814 204200 Grozesti 24,90 aA3 MDPRTGWQ130 Yes  

6 21 689 174532 206722 Grozesti 27,30 aA3 MDPRTGWQ130 Yes  

7 21 690 174694 206809 Grozesti 27,40 aA3 MDPRTGWQ130 Yes  

8 25 62 188306 139269 Nicolaevca 17,40 aA3 MDPRTGWQ130 Yes Yes 

9 29 32 181953 107925 Gotesti 9,50 aA3 MDPRTGWQ130 Yes Yes 

10 29 33 181968 107945 Gotesti 9,50 aA3 MDPRTGWQ130 Yes Yes 

11 30 70 228562 116486 Tomai 58,20 aA3 MDDBSGWQ120 Yes  

12 30 71 228560 116346 Tomai 58,00 aA3 MDDBSGWQ120 Yes  

13 30 586 242087 112418 Tvardita 180,60 aA3 MDDBSGWQ120 Yes  

14 30 587 242199 112470 Tvardita 183,40 aA3 MDDBSGWQ120 Yes Yes 

15 32 588 218609 83534 Taraclia 20,50 aA3 MDDBSGWQ120 Yes  

16 32 589 218653 83529 Taraclia 20,50 aA3 MDDBSGWQ120 Yes  

17 32 590 218585 83506 Taraclia 20,50 aA3 MDDBSGWQ120 Yes  

18 32 591 218633 83489 Taraclia 20,50 aA3 MDDBSGWQ120 Yes Yes 

19 33 481 199447 61803 Vulcanesti 50,40 aA3 MDDBSGWQ120 Yes Yes 

20 30 584 241903 112453 Tvardita 180,60 N2p MDDPBGWD310 Yes Yes 

21 33 107 195997 62168 Vulcanesti 61,70 N2p MDDPBGWD310 Yes  

22 33 111 197546 60145 Vulcanesti 109,60 N2p MDDPBGWD310 Yes  
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nr Zona 
Borehole 
number 

X, coord. 
MoldRef99 

Y, coord. 
MoldRef99 Locality Altitude, m Age index GWB 

Quantity 
monitoring 

Quality 
monitoring 

23 33 113 202594 61442 Vulcanesti 62,50 N2p MDDPBGWD310 Yes  

24 33 117 203380 61770 Vulcanesti 92,80 N2p MDDPBGWD310 Yes Yes 

25 33 244 182248 49400 Slobodzea-Mare 48,90 N2p MDDPBGWD310 Yes Yes 

26 33 245 181428 48778 Slobodzea-Mare 6,30 N2p MDDPBGWD310 Yes Yes 

27 26 105 229546 155442 Cimislia 80,50 N1s3-m MDDPBGWD420 Yes  

28 29 151 184602 128231 Cantemir 72,80 N1s3-m MDDPBGWD420 Yes Yes 

29 29 152 184608 128228 Cantemir 72,80 N1s3-m MDDPBGWD420 Yes Yes 

30 29 153 184784 127113 Cantemir 62,20 N1s3-m MDDPBGWD420 Yes  

31 30 161 227989 113180 Tomai 64,00 N1s3-m MDDPBGWD420 Yes  

32 29 150 186262 126046 Cania 44,60 N1s2 MDDPBGWD620 Yes Yes 

33 29 239 183778 127375 Cantemir 54,00 N1s2 MDDPBGWD620 Yes Yes 

34 29 241 181457 123406 Cantemir 41,00 N1s2 MDDPBGWD620 Yes  

35 29 244 187620 125238 Cantemir 61,20 N1s2 MDDPBGWD620 Yes  

36 30 226 231421 103140 Ceadir-Lunga 95,00 N1s2 MDDPBGWD620 Yes  

37 30 233 234424 105494 Ceadir-Lunga 53,80 N1s2 MDDPBGWD620 Yes  

38 32 51 205353 92842 Albota-de-Sus 85,70 N1s2 MDDPBGWD620 Yes  

39 22 315 217951 192146 Fundul Galbenei 169,50 N1b-s1 MDDPBGWD730 Yes  

40 26 213 229611 154262 Cimislia 78,90 N1b-s1 MDDPBGWD730 Yes  

41 26 218 232243 154288 Cimislia 159,80 N1b-s1 MDDPBGWD730 Yes  

42 26 219 230687 155183 Cimislia 83,90 N1b-s1 MDDPBGWD730 Yes  

43 26 220 230596 155685 Cimislia 102,30 N1b-s1 MDDPBGWD730 Yes  

44 28 465 300847 155450 Stefan-Voda 164,60 N1b-s1 MDDPBGWD730 Yes  

45 28 466 301009 155131 Stefan-Voda 159,60 N1b-s1 MDDPBGWD730 Yes  

46 30 99 218298 130655 Comrat 64,70 N1b-s1 MDDPBGWD730 Yes  

47 30 852 234326 105638 Ceadir-Lunga 48,96 N1b-s1 MDDPBGWD730 Yes  
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nr Zona 
Borehole 
number 

X, coord. 
MoldRef99 

Y, coord. 
MoldRef99 Locality Altitude, m Age index GWB 

Quantity 
monitoring 

Quality 
monitoring 

48 30 853 230593 104359 Ceadir-Lunga 129,10 N1b-s1 MDDPBGWD730 Yes  

49 2 714 102381 355697 Tabani 196,20 N1b-s1 MDPRTGWD740 Yes Yes 

50 4 392 103407 338263 Fetesti 135,20 N1b-s1 MDPRTGWD740 Yes Yes 

51 4 393 103415 338279 Fetesti 135,40 N1b-s1 MDPRTGWD740 Yes  

52 13 459 130047 271987 Calinesti 50,50 N1b-s1 MDPRTGWD740 Yes Yes 

53 17 436 148320 245474 Petresti 172,00 N1b-s1 MDPRTGWD740 Yes  

54 21 285 178053 213160 Soltanesti 78,80 N1b-s1 MDPRTGWD740 Yes  

55 1 650 82755 346820 Sireuti 105,00 K2-S MDPRTGWD820 Yes Yes 

56 1 651 82823 346762 Sireuti 105,00 K2-S MDPRTGWD820 Yes Yes 

57 1 912 77846 348686 Drepcauti 110,80 K2-S MDPRTGWD820 Yes  

58 1 913 71404 349337 Criva 115,30 K2-S MDPRTGWD820 Yes Yes 

59 4 492 116036 335142 Alecsandreni 168,50 K2-S MDPRTGWD820 Yes Yes 

60 4 866 121871 323259 Stolnicheni 119,70 K2-S MDPRTGWD820 Yes Yes 

61 4 867 120912 322749 Stolnicheni 119,80 K2-S MDPRTGWD820 Yes Yes 

62 4 952 121011 322481 Stolnicheni 117,90 K2-S MDPRTGWD820 Yes  

63 13 458 130037 271987 Calinesti 51,00 K2-S MDPRTGWD820 Yes Yes 
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ANNEX 3: SEASONAL VARIATION IN GW LEVEL 

Table 12: The seasonal variation in groundwater level of slightly disturbed regime by selected monitoring sites at river valleys [12] 

Nr 

Well nr. 
Location, 

altitude, m GWB code Year 
Annual 

amplitude m 

Minimal GWL 
winter spring, 

m 

Maximal GWL 
spring – 

summer, m 

Amplitude of 
GWL increasing 

for spring, m 

Minimal GWL 
autumn- winter, 

m 

Amplitude of GWL 
decreasing for 

autumn, m 

Minimal GWL 
increasing summer- 

autumn-winter 

2 4-392 
Fetești 
135,2 м 

MDDPBGWD740 2010 0.94 3.27 2.91 0.36 2.98 0.07 2.33 

2011 0,79 2,75 2,33 0,42 3,12 0,79 2,97 

2012 0,92 3,17 2,35 0,82 3,27 0,92 2,86 

2013 0,57 3,14 2,68 0,46 3,25 0,57 3,01 

2014 1,38 3,27 3,12 0,15 3,23 0,11 2,03 

3 4-393 
Fetești 
135,4 м 

MDDPBGWD740 2010 0.91 2.21 1.76 0.45 1.84 0.08 1.3 

2011 0,64 1,6 1,25 0,35 1,89 0,64 1,76 

2012 0,76 1,9 1,28 0,66 2,04 0,76 1,65 

2013 0,46 1,84 1,5 0,34 1,96 0,12 1,78 

2014 2,79 1,98 1,86 0,12 2,04 0,18 1,31 

4 8-642 
Braniște 
64,1 м 

MDPRTGWQ130 2010 1.94 4.04 2.96 1.08 3.46 0.5 2.6 

2011 1,9 2,6 2,12 0,48 4,02 1,9 3,2 

2012 0,67 4,12 4,02 0,1 4,46 0,44 4,04 

2013 1,26 4,55 4,45 0,1 4,35 0,2 3,38 

2014 1,45 4,05 3,75 0,3 3,73 -0,02 2,62 

5 17-437 
Ungheni 

MDPRTGWQ130 2010 0.48 17.42 17.36 0.06 17.7 0.34 17.22 
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Nr 

Well nr. 
Location, 

altitude, m GWB code Year 
Annual 

amplitude m 

Minimal GWL 
winter spring, 

m 

Maximal GWL 
spring – 

summer, m 

Amplitude of 
GWL increasing 

for spring, m 

Minimal GWL 
autumn- winter, 

m 

Amplitude of GWL 
decreasing for 

autumn, m 

Minimal GWL 
increasing summer- 

autumn-winter 

2011 0,48 17,42 17,36 0,06 17,7 0,34 17,22 

2012 0,42 17,28 17,19 0,09 17,5 0,31 17,27 

2013 0,11 17,39 17,39 0 17,4 0,01 17,34 

2014 0,69 17,4 17,0 0,4 17,48 0,48 16,79 

6 21-681 
Grozești 
24,89 м 

MDPRTGWQ130 2010 3.15 5.67 4.24 1.43 5.16 0.92 2.52 

2011 3,26 4,36 2,66 1,7 5,92 3,26 5 

2012 1,69 5,66 4,56 1,1 6,25 1,69 5,71 

2013 2,42 5,98 3,56 2,42 5,96 2,4 5,36 

2014 2,94 6,5 5,01 1,49 5,96 0,95 3,56 

7 21-689 
Grozești 
27,32 м 

MDPRTGWQ130 2010 3.03 5.21 3.79 1.42 4.41 0.62 2.18 

2011 3,94 3,7 1,86 1,84 5,8 3,94 4,22 

2012 1,76 5,11 4,0 1,11 5,76 1,76 5,29 

2013 2,32 5,52 3,2 2,32 5,39 2,19 4,89 

2014 1,58 9,52 8,71 0,81 8,91 0,2 8,5 

8 21-690 
Grozești 
27,4 м 

MDPRTGWQ130 2010 3.91 5.94 4.46 1.48 6.08 1.62 2.17 

2011 3,4 4,31 2,66 1,65 6,06 3,4 5,27 

2012 1,96 5,88 4,58 1,3 6,42 1,84 5,74 

2013 2,74 6,3 3,66 2,64 6,08 2,42 5,18 

2014 2,01 6,2 5,16 1,04 5,98 0,82 4,19 

9 25-62 
Nicolaevca 

17,38 м 

MDPRTGWQ130 2010 2.2 4.5 3.5 1 3.6 0.1 3.1 

2011 2,15 2,7 2,1 0,6 4,25 2,15 3,42 

2012 1,87 4,07 3,52 0,55 5,35 1,83 4,58 

2013 1,39 5,14 3,75 1,39 4,93 1,18 4,53 

2014 1,29 4,7 4,05 0,65 4,87 0,82 4,08 

10 29-32 
Gotești 

MDDBSGWQ120 2010 - - - - - - - 
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Nr 

Well nr. 
Location, 

altitude, m GWB code Year 
Annual 

amplitude m 

Minimal GWL 
winter spring, 

m 

Maximal GWL 
spring – 

summer, m 

Amplitude of 
GWL increasing 

for spring, m 

Minimal GWL 
autumn- winter, 

m 

Amplitude of GWL 
decreasing for 

autumn, m 

Minimal GWL 
increasing summer- 

autumn-winter 

2011 - - - - - - - 

2012 2,34 1,58 0,84 0,74 3,18 2,34 2,54 

2013 2,14 3,16 1,63 1,53 2,3 0,67 1.02 

2014      -  

11 29-33 
Gotești 
9,94 м 

MDDBSGWQ120 2010 - - - - - - - 

2011 - - - - - - - 

2012 2,42 1,79 1,03 0,76 3,45 2,42 2,7 

2013 2,42 3,55 1,75 1,8 2,47 0,72 1,13 

2014 1,88 1,62 0,85 0,77 2,73 1,88 1,85 

34 30-70 
Tomai 

58,22 м 

MDDBSGWQ120 2010 0,6 1,35 0,85 0,5 1,33 0,48 1,13 

2011 0,42 1,07 0,82 0,25 0,99 0,17 0,85 

2012 0,25 1,03 1 0,03 1,24 0,24 1,14 

2013 0,24 1,14 1,03 0,11 1,1 0,07 0,95 

2014 0,21 1,08 0,9 0,18 1,02 0,12 0,95 

35 30-71 
Tomai 

58,22 м 

MDDBSGWQ120 2010 0.38 1.63 1.25 0.38 1.46 0.21 1.27 

2011 0,47 1,2 1,01 0,19 1,4 0,39 1,21 

2012 0,44 1,45 1,33 0,12 1,77 0,44 1,56 

2013 0,36 1,58 1,36 0,22 1,29 0,07 1,22 

2014 0,39 1,29 1,15 0,14 1,51 0,36 1,24 

36 32-588 
Taraclia 
18,41 м 

MDDBSGWQ120 2010 1.8 4.28 3.69 0.59 3.55 -0.14 3.26 

2011 1,05 3,12 2,8 0,32 3,85 1,05 3,12 

2012 0,6 3,75 3,46 0,29 4,06 0,6 3,84 

2013 0,67 3,8 3,13 0,67 3,73 0,6 3,15 

2014 0,81 3,36 2,84 0,52 3,65 0,81 3,23 

37 32-589 MDDBSGWQ120 2010 0.93 4.05 3.51 0.54 3.73 0.22 3.12 
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Nr 

Well nr. 
Location, 

altitude, m GWB code Year 
Annual 

amplitude m 

Minimal GWL 
winter spring, 

m 

Maximal GWL 
spring – 

summer, m 

Amplitude of 
GWL increasing 

for spring, m 

Minimal GWL 
autumn- winter, 

m 

Amplitude of GWL 
decreasing for 

autumn, m 

Minimal GWL 
increasing summer- 

autumn-winter 

Taraclia 
18,25 м 

2011 0,7 3,11 2,94 0,17 3,37 0,43 2,7 

2012 0,39 3,36 3,3 0,06 3,65 0,35 3,35 

2013 0,46 3,49 3,19 0,3 3,17 0,2 3,06 

2014 0,3 3,5 2,95 0,1 2,97 0,02 2,87 

38 32-590 
Taraclia 
18,25 м 

MDDBSGWQ120 2010 2.49 3.97 3.19 0.78 3.04 -0.15 2.77 

2011 1,1 2,59 2,16 0,43 3,26 1,1 2,51 

2012 0,62 3,22 2,9 0,32 3,49 0,59 3,2 

2013 0,68 3,27 2,59 0,68 3,18 0,59 2,79 

2014 0,8 2,87 2,3 0,57 3,1 0,8 2,65 

39 32-591 
Taraclia 
18,25 м 

MDDBSGWQ120 2010 0.69 3.5 3.41 0.09 3.54 0.13 3.18 

2011 0,5 3,18 2,83 0,35 2,8 0,03 2,69 

2012 0,62 2,83 2,79 0,04 3,37 0,58 2,96 

2013 0,39 3,31 3,19 0,12 3,15 0,04 2,93 

2014 0,36 3,01 2,78 0,23 2,8 0,02 2,65 
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Table 13: The seasonal variation in groundwater level of disturbed regime by selected monitoring sites located on the slope area 

Nr 

Well nr. 
Location, 

altitude, m GWB code Year 
Annual 

amplitude m 

Minimal GWL 
winter spring, 

m 

Maximal GWL 
spring – 

summer, m 

Amplitude of 
GWL increasing 

for spring, m 

Minimal GWL 
autumn- winter, 

m 

Amplitude of GWL 
decreasing for 

autumn, m 

Minimal GWL 
increasing summer- 

autumn-winter 

40 1-640 
Lipcani 

 

MDPRTGWQ130 2010 0.53 9.38 9.25 0.13 9.22 -0.03 8.85 

2011 0,33 8,95 8,82 0,13 9,15 0,33 8,9 

2012 0,58 9,18 9 0,18 9,58 0,58 9,25 

2013 1,57 9,11 8,94 0,17 10,09 1,15 9,07 

2014 0,38 9,5 9,15 0,35 9,5 0,35 9,3 

41 8-498 
Braniște 
70,41 м 

MDPRTGWQ130 2010 2.7 3.8 1.7 2.1 2.08 0.38 1.45 

2011 2,05 1,3 0,7 0,6 2,75 2,05 1,9 

2012 3,01 3,0 1,29 1,71 4,3 3,01 3,05 

2013 2,6 4,3 1,75 2,55 3 1,25 1,85 

2014 1,85 2,3 0,8 1,5 2,3 1,5 1,2 

45 33-481 
Vulcănești 

50,40 м 

MDDBSGWQ120 2010 0.55 6.75 6.3 0.45 6.55 0.25 6.2 

2011 0,95 6,37 5,95 0,42 6,65 0,7 5,77 

2012 1,45 6,6 5,8 0,8 6,85 1,05 5,7 

2013 1,25 5,6 5,3 0,3 6,55 1,25 6,03 

2014 0,54 6,6 6,38 0,22 6,85 0,47 6,5 

47 4-486 
Brătușeni 

168,8 

MDPRTGWQ130 2010 1.62 6.74 5.95 0.79 5.57 -0.38 5.25 

2011 1,82 5,18 4,68 0,5 6,5 1,82 5,22 

2012 0,96 6,56 6,17 0,39 7,12 0,95 6,63 

2013 1,04 7,01 6,89 0,12 6,35 0,54 6,19 

2014 1,39 6,29 5,63 10,66 5,58 -0,05 4,9 
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Table 14: The seasonal variation in groundwater level of disturbed regime by selected monitoring sites located on watershed area 

Nr 

Well nr. 
Location, 

altitude, m GWB code Year 
Annual 

amplitude m 

Minimal GWL 
winter spring, 

m 

Maximal GWL 
spring – 

summer, m 

Amplitude of 
GWL increasing 

for spring, m 

Minimal GWL 
autumn- winter, 

m 

Amplitude of GWL 
decreasing for 

autumn, m 

Minimal GWL 
increasing summer- 

autumn-winter 

53 30-99 
Comrat 
64,68 м 

MDDPBGWD730 2010 0.56 70.34 69.94 0.4 70.01 0.07 69.82 

2011 0,29 69,79 69,64 0,15 69,59 0,05 69,53 

2012 0,13 69,56 69,45 0,11 69,54 0,09 69,44 

2013 0,22 69,42 69,2 0,22 69,38 0,18 63,23 

2014 0,18 69,38 69,2 0,18 69,36 0,16 69,27 

54 30-161 
Tomai 
64 м 

MDDPBGWD420 2010 1.26 - 1.0  1.4 0.4 27.10 

2011 1,04 77,71 77,53 0,18 78,52 0,99 77,48 

2012 1,49 77,51 76,83 0,68 78,32 1,49 77,23 

2013 3,52 77,41 76,88 0,53 79,3 2,42 75,78 

2014 3,5 76,53 75,98 0,55 79,48 3,5 76,38 

55 30-586 
Tvardița 
182,93 

MDDBSGWQ120 2010 0.13 - 6.9  6.8 -0.1 6.77 

2011 0,67 6.8 6,44 0,36 6,8 0,36 6,13 

2012 0 6,8 6,8 0 6,8 0 6,8 

2013 0,82 6,8 6,64 0,16 6,43 0,21 5,78 

2014 1,2 5,85 5,0 0,85 6,2 1,2 5,67 

56 30-587 
Tvardița 

183,4 

MDDBSGWQ120 2010 1.21 8.26 7.31 0.95 7.3 -0.01 7.05 

2011 0,8 7,23 6,83 0,4 7,48 0,65 6,69 

2012 0,8 7,57 7,25 0,32 8,05 0,8 7,4 

2013 1,9 8,05 6,87 1,18 6,75 0,12 6,15 

2014 1,06 6,15 5,39 0,76 6,43 1,04 5,81 
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ANNEX 4: THE SEASONAL VARIATION IN GW LEVEL OF DISTURBED 

REGIME BY SELECTED MONITORING SITES 

Nr Locality Zona 
Well 
number 

altitud
e Year GWB code 

Top of 
aquifer 
layer 

Groundwater level, m 

First year of 
monitoring 

2014 2011 Decrease 
for period 
2011 - 2014 

Decrease 
from the 
start of the 
monitoring 

1 Şirăuţi 1 651 105,0 1976 MDPRTGWD820 2,53 2,60 3,2 3,19 0,01 -0,6 

2 Criva 1 913 115,3 2004 MDPRTGWD820 - 4,15 4,37 3,56 0,81 -0,22 

3 Tabani, r-l Briceni 2 714 196,2 1977 MDPRTGWD740 2,2 2,33 1,3 1,46 -0,16 1,03 

4 Alexăndreni 4 492 168,5 1971 MDPRTGWD820 6,0 -0,09 -0,11 0,06 -0,17 0,02 

5 Stolniceni 4 866 119,7 1984 MDPRTGWD820 59,7 28,51 10,75 12,29 -1,54 17,76 

6 Stolniceni 4 867 119,8 1984 MDPRTGWD820 60,0 26,41 0,13 0,17 -0,04 26,28 

7 Stolniceni 4 952 117,9 2000 MDPRTGWD820 52,0 15,0 9,72 10,88 -1,16 5,28 

8 Călineşti 13 458 51,0 1974 MDPRTGWD820 124,0 0,09 4,75 4,41 0,34 -4,66 

9 Călineşti 13 459 50,5 1972 MDPRTGWD740 75,0 1,18 1,82 1,64 0,18 -0,64 

10 Soltăneşti 21 285 78,8 2002 MDPRTGWD740 208,0 70,07 61,82 63,06 -1,24 8,25 

11 Fundul-Galbenei 22 315 169,2 2003 MDDPBGWD730 283,5 82,25 79,26 80,46 -1,2 2,99 

12 Cimişlia 26 213 78,9 1981 MDDPBGWD730 197,0 72,68 57,6 55,13 2,47 15,08 

13 Cimişlia 26 218 102,44 1984 MDDPBGWD730 230,4 104,15 95,32 96,16 -0,84 8,83 

14 Cimişlia 26 219 83,94 1980 MDDPBGWD730 210,0 81,76 80,14 80,96 -0,82 1,62 

15 Cimişlia 26 220 102,3 1980 MDDPBGWD730 247,2 81,95 97,08 97,65 -0,57 -15,13 

16 Ştefan-Vodă 28 465 164,61 2007 MDDPBGWD730 220,0 168,6 167,12 167,92 -0,8 1,48 

17 Ştefan-Vodă 28 466 159,56 2007 MDDPBGWD730 213,0 164,3 162,99 163,9 -0,91 1,31 
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Nr Locality Zona 
Well 
number 

altitud
e Year GWB code 

Top of 
aquifer 
layer 

Groundwater level, m 

First year of 
monitoring 

2014 2011 Decrease 
for period 
2011 - 2014 

Decrease 
from the 
start of the 
monitoring 

18 Cantemir 29 151 72,81 1981 MDDPBGWD420 166,4 31,79 40,78 40,72 0,06 -8,99 

19 Cantemir 29 152 72,81 1981 MDDPBGWD420 146,8 29,67 35,71 34,57 1,14 -6,04 

20 Cantemir 29 153 62,24 1981 MDDPBGWD420 172,8 21,34 46,8 43,18 3,62 -25,46 

21 Cantemir 29 239 53,99 1982 MDDPBGWD620 227,0 13,09 23,46 22,81 0,65 -10,37 

22 Cantemir 29 241 41,00 1982 MDDPBGWD620 215,0 1,38 10,68 10,87 -0,19 -9,3 

23 Cantemir 29 244 61,21 1983 MDDPBGWD620 235,0 31,49 14,71 13,07 1,64 16,78 

24 Ceadîr-Lunga 30 226 95,0 1973 MDDPBGWD620 246,0 108,73 117,8 118,41 -0,61 -9,07 

25 Ceadîr-Lunga 30 233 53,77 1979 MDDPBGWD620 204,0 63,68 79,35 83,52 0,01 -0,6 

26 Tvardiţa 30 584 180,6 1971 MDDPBGWD310 31,5 36,22 33,95 33,86 0,81 -0,22 

27 Ceadîr-Lunga 30 852 48,96 1984 MDDPBGWD730 310,0 111,86 82,37 84,52 -0,16 1,03 

28 Ceadîr-Lunga 30 853 129,1 1984 MDDPBGWD730 362,25 115,19 130.15 130.81 -0.66 -14.96 

29 Albota de Sus 32 51 83,72 1976 MDDPBGWD620 180,0 45.27 59.53 60.06 -0.53 -14.26 

30 Vulcăneşti 33 107 61,72 1978 MDDPBGWD310 28,00 19.71 21.03 21.18 -0.15 -1.32 

31 Vulcăneşti 33 111 109,62 1978 MDDPBGWD310 81,00 81.35 74.79 75.22 -0.43 6.56 

32 Vulcăneşti 33 113 62,53 1978 MDDPBGWD310 61,00 25.54 20.73 20.73 0 4.81 

33 Vulcăneşti 33 117 87,62 1978 MDDPBGWD310 92,8 54.84 52.81 52.05 0.76 2.03 

34 Slobozia Mare 33 244 48,90 1964 MDDPBGWD310 75,00 39.06 39.72 39.84 -0.12 -0.66 

35 Slobozia Mare 33 245 6,28 1992 MDDPBGWD310 37,0 0,11 Self-production well 
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ANNEX 5: THE CHEMICAL COMPOSITION OF THE GROUNDWATER 

FROM PRINCIPAL WATER SUPPLY POINTS (WSPS) 

№ 
d/
o 

The location 
of WSP Well nr. Aquifer 

Mineralization, mg/l NH4, mg/l NO3/NO2, mg/l F, mg/l 

2012 2013 2014 2012 2013 2014 2012 2013 2014 2012 2013 2014 

1 Vulcăneşti s. 1 MDDPBGWD310 998 1001 1028 <0,05 <0,05 0,34 <0,10 
<0,003 

0,3 
0,44 

0,1 
0,04 

0,68 0,66 0,45 

2 Comrat s. 8 MDDPBGWD730 777 715 750 1,36 <0,05 2,50 1,8 
<0,003 

<0,1 
<0,003 

0,15 
<0,003 

2,34 1,16 0,64 

3 Nisporeni s. 8 MDPRTGWD740 2138 2113 2108 5,28 1,33 5,40 0,4 
<0,003 

<0,1 
<0,003 

<0,10 
<0,003 

5,74 10,14 10,01 

4 Taraclia s. 1 MDDPBGWD620 2098 1963 942 2,52 <0,05 <0,05 1,94 
<0,003 

0,25 
<0,003 

1,50 
0,04 

0,94 1,58 0,93 

5 Cimişlia s. 4 MDDPBGWD730 685 693 700 1,34 0,09 <0,05 <0,1 
0,003 

<0,1 
0,003 

0,47 
<0,003 

0,28 <0,19 0,19 

6 Ceadîr-
Lunga 

s. 1 MDDPBGWD730 1982 1973 1643 0,74 <0,05 <0,05 0,24 
0,003 

0,2 
<0,003 

- 
<0,003 

1,81 1,45 1,45 

7 Ştefan-Vodă s. 3 MDDPBGWD730 1265 1201 1197 1,44 <0,05 1,02 <0,1 
<0,003 

<0,1 
<0,003 

<0,1 
<0,003 

2,2 1,9 1,90 

 

 

 

 

 



Final Report Update of GWB delineation and review of monitoring design 

94 ENI/2016/372-403 
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Map 1: Groundwater Bodies of alluvial-deluvial aquifer of Holocene, adA3: MDPRTGWQ130; 

MDDBSGWQ120 

 

  



Final Report Update of GWB delineation and review of monitoring design 

96 ENI/2016/372-403 

Map 2: of Groundwater Bodies of aquifer complex of Pliocene-Pleistocene terraces, aA1+2 - 

aN2
2+3

: MDDBSGWQ220; MDPRTGWQ230 
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Map 3: Groundwater Body of Pontian aquifer, N2p: MDDPBGWD310 
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Map 4: Groundwater Body of Upper Sarmatian - Meotian aquifer, N1s3-m: MDDPBGWD420 
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Map 5: Groundwater Body of Middle Sarmatian, sandy clay “Kodrii” formation, N1kd1-2: 

MDPRTGWQ510 
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Map 6: Groundwater Body of Middle Sarmatian (congerian) aquifer, N1s2: MDDPBGWD620 
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Map 7: Groundwater Bodies of Badenian - Sarmatian aquifer complex, N1b-s1-2: 

MDDPBGWD730, MDPRTGWD740 
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Map 8: Groundwater Body of Silurian – Cretaceous aquifer complex, K2 - S: MDPRTGWD820 
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