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Introduction Results and Conclusions

The “European Union Water Initiative Plus for Eastern Partnership (EaP) Countries o e e Y
(EUWI+)” involves six eastern neighbours of the EU: Armenia, Azerbaijan, Belarus, A zm} di 43 Holocene alluvial, deluvial aquifer — a,adA, Lower Neocene Middle Sarmatian (sandy clay formation)
. R R . . R \ 53 \\’( /tk\)\_{"i\? prk :/.‘/_T )\\\ g .
Georgia, Moldova and _Ukralne. Thg EUWI+.p.r01ect addresses existing challenges in | B i Groundwater body MDDBSGWQ120 aquifer N kd
both development and implementation of efficient management of water resources. It |— . RGN ) e This GWB refers to the Holocene alluvial-deluvial aquifer of the Danube —
.- . . . L <SahTl o SRR WAl ) oy Black Sea sub-basin. Quaternary water bearing sediments fully cover the Groundwater bOdy MDPRTGWQ510
specifically supports the EaP countries to move towards the approximation to EU 2~ e B SR Y& surface of the basin but are mostly developed in the river valleys The his GWE | o with the Middle Sarmatian i terr Within the ELWI
. . . . . r- i 5 S a 3 -~ lluvial ifer i idel d for d ; Iv of individual IS IS associated wi e Miadle Sarmatian clay-sand terrigenous ithin the + project new monitoring
acquits in the field of water management as identified by the EU Water Framework | /o [0 ke gt b iy v o omesic, et sl of bl | et Com oo f e sl o ot b o e g s o b pveron o
Directive (WFD) £ J \‘}’ . Belarusi . S anthropogenic impacts. The shortcomings of this GWB consist in poor | =~ = == = = = = = = = = = s s s e i)asm. Thlsdforlina_'uciwr(]j IT o_v«lariliapiped byddepo_?lts of Pliocene—Pleistocene giggggév;ter monitoring network have been
. P . \ A B R IR . 4 i f th if d litv. Th i erraces and alluvial-deluvial Holocene deposits. .
The Republic of Moldova has elaborated a “River Basin Management Plan for the | \\“\\;;;:,.,-\.,_ T X! *} ;V;fr;;:gtg;?gf)grgssgrgs agr“;:ef;gr?:ulwﬁg();;gs;j cettloment mpact Groundater rechiarge coincides wih the whole area of the GWB and i
Danube-Prut and Blgck Sea pilot river basin dlstrlct_ln the limits of ihe Repl_Jbllc_ of ' Falana ) w ey SOV LN LY (septic tanks) and intensive abstraction. draimed by rvere. tavinea and croske. The prinds! dicharge happens in
Moldova” by the Institute of Ecology and Geography in accordance with the Directive A g g ' ; Groundwater body MDPRTGWQ130 the alluvial and alluvial-deluvial aquifers.
_ 2 x B Tad W5 S This Holocene alluvial-deluvial aquifer is found along the Prut River valley e This GWB is linked to groundwater dependent ecosystems (wetland)
2000/60/EC from October, 23 2000 for the establishment of a framework of » f i and its tributaries. The recharge area corresponds to the spreading area. _ through the groundwater discharge into river valleys and artificial lakes by
. .. . " o 2 ¥, The GWB is recharged fromg precipitation Fihe interactiorl? with Sgurface The fluctuation of the groundwater level for selectey springs or marshlands. The groundwater status is affected by several
- A % L §i , monitoring well _ . ' ‘
Communlty pOIICy In the Wa_ter sector and the Water LaW_Of t_he RepUbIIC Of MOldova ‘L»\;\ Y \ | \(\ waters (rivers) and linkage with deeper aquifers (Cretacic—Silurian, onoring wers factors, mainly by land-use and climate change. They cause changes in
no. 272 of 23.11.2011. This document needs an examination and update for the |c...hscouoie A s Baden-Sarmatian). Discharge takes place in lower aquifer horizons or groundwater recharge and flow dynamics, leaching of pollutants and
. . . . f/ff"u’\‘q . z\. p drainage by rivers. The water regime of this GWB is close to the deteriorate grpgndwatgr quality. Aquatic ecosystems associated with this
approval and |mplementat|on INto practlce. . TN -*\.\\'5:, P YR «h atmospheric conditions and has a good relation with surface waters. GWAB and their interaction are actually not studied.
The aim of this work is a review and update of the existing delineation and ) Slovaki—i //;n.g ! - CP These GWB is most vulnerable to anthropogenic impacts.
characterisation of groundwater bodies (GWB) in a way that enables an appropriate | .~ A :
description of the quantitative and chemical status of these GWBs and the review of | A D L : : : : : : :
L . . ) R . \ Upper Neocene (Pliocene)-Quaternary (Pleistocene) aquifer N,-A Lower Neocene Middle Sarmatian (Conaqgeriev) aquifer N.,s
the groundwater monitoring network in the Danube-Prut and Black Sea River Basin of ; o Sy _, “\ | PP ( )-Q Yy ( ) aq 2702 ( 9 ) aq 1=2
the Republic of Moldova. f ) r Fae LY A Groundwater body MDDBSGWQ220
The fOl?OWing tasks were performed. gfﬁ/.\m.mﬂ.;»\f”" ‘ -~ This GWB refers to the Pliocene-Pleistocene terrace aquifer which is Groundwater body MDDPBGWD620
. 'y A T _ distributed on the terraces of rivers of Danube River—Black Sea basin. This ~Within the EUWI+ project new monitoring
. . . . . END = - T GWB is widel d for local, | wat Iv. Th ter of thi if sites for the improvement of the
ReV|eW.and update of the boundarlgs and the monitoring .netWOI'k of GWBs, f\{"’ LEGE::YW\ ¥ f { Compi(lasxvilsl Ssyegsbey in%riv%cuaai Luorjsgla(laﬁjrs?l::ggired eir\évr?] irpﬁnggfsai,qai|loii groundwater monitoring network have been This GWB of the Middle Sarmatian Congerian aquifer is located in the
production of datasets, GIS-shape file layers, accompanying metadata; 7 (setis 3 s wells, more rarely through deeper wells. The limiting factors of more ~Proposed central and south part of the studied area. M T —
: : : . o i\“’i/“kh ’ X i 8, intensive utilization of this GWB are the small water permeability of the This GWB is used for centralized water supply in the southern part of the |« w w m m w s o om0 o w0 w0
¢ Characterlsatlon Of eaCh groundwater bOdy both In text form and by Completlng BOSMQ\‘I»‘a efzeingVI @ffi ‘\. ( \ }R\ 2 terrace formation, the low aquifer Capacity’ the poor water quaiity (high RepUb“C The_grf)undwater is used for drinking Wai:er Supply, although its ; L T
templates . N Bylfeqia 1\ N N mineralization, hardness, high content of nitrates, chlorides, sulfates). The fi_i‘]em'c"i‘i quaht;i ii-no(t;\\i\?éytfivora?le for (iﬁnsumti;]tlon. 4 central reai
) main anthropogenic pressures are: agriculture activity, settlement impact. € recharge of this akes place In the northern and central regions |- 77 7 e e
of the Republic of Moldova, where these sediments are close to the land |~
Groundwater body MDPRTGWQ230 surface and are linked with surface water and precipitation. Recharge is |
M th d I This GWB of the.Pqucene-PI(_aistoceqe terrace aquifer is common in terrace _deposits of the Prut river and its tributaiies. ?;ﬁﬁvigiflrigrg?g: ég?ggg)ingi;it;]%?ggf t;\ll?ggrpflr:cn; %\:grla)gngnzglrjlg?ri; /_/—/f\—’/\/
e o O ogy This shallow aquifer is associated with wetland ecosystems related to the discharge of shallow groundwater by springs Baden-Sarmatian aquifer.
. . . . o . 1(E)r inarshlan_dls. Springz discharge into tlakei?, situat_i_ai(]j at simatll rivers. Thehgroundyvater sta(iustis affeci:]ted by sgvfelzral There are no groundwater dependent ecosystems linked with this GWB - th—egroundwgter SIP———
The following recommendations of the WFD have been considered when identifying GWBs in the Danube dynamics, leaching of pollutants and groundwater qualty. The interactions between groundwater bodies and associated due to s depth monioring wel
and PrUt river baSinS' aquatic ecosystems have actually not been studied. In the northern part of the territory terrace deposits are situated on
Could > 10 n¥° a day as ) ] | .. ) . Baden-Sarmatian or Cretaceous aquifers in river valleys and have a joint effect on the river ecosystem.
an average,orsuficient | « Different aquifer types (porous, fractured) have been distinguished from the hydrogeological map;
abstracted « Geological boundaries of the aquifers defined,;
+ Hydrodynamic differences of the aquifers analysed: Upper Neocene Pontian aquifer N,p Lower Neocene Baden Sarmatian aquifer system N;b-s
No > )
Q . . . .
% ° Hyd rOChemlcaI varieties Of the aqu|fers evaluatEd; The Badenian-Sarmatian aquifer complex is widely spread in the studied P ES——
Would removal of groundwater = - ; region and it is most intensively used in the whole Republic of Moldova. wr om0 we wa W e ma W mp N we e W ma M e me e
mm::."&mmu —bYes ) Groundwater abStraCthn (>1O m3/day) haS been CheCked’ Groundwater bOdy MDDPEGWDS10 The water reserves in the region allow for being used in centralized water
. . . . T . This GWB i iated with the Ponti if hich is | d in th v —— i ifer is divi i
quallty of a surface water body « Groundwater systems which consist of several layers of shallow aquifers with similar hydrodynamic and southern pztaif?ﬁ'st%amefp?ut and Black Sea basin The GWE is supply networks. This aquifer is divided into two GWBS. P Y W T
terrestrial ecosystem hydrochemicai conditions have been considered: recharged from precipitation and inflow from aquifers situated above and PRSI B N Groundwater bOdy MDDPBGWD730 )
No . . . . .. ! . . . below. Discharge oceurs in river vaIIey_s and creeks or in lower aquifers. R This GWB is situated in the south part of the Danube-Prut and Black Sea
« Artesian hydrogeological units with similar chemical and quantitative status have been assigned as Groundwater flow is directed to the river valleys or along the base of basin. Due to high groundwater abstraction and poor hydradlic .
ravines and creeks. The groundwater is used for drinking and agricultural L . ) . S
Non-aquifer GWBs: water suoolv in th h t of the basi ditis i i characteristics an overall decline of the groundwater level is observed in e
! pply In Ihe southern part of the basin and It s In most cases the urbanised area of the basin. In some locations the piezometric
. . o : . abstracted from springs and deep and shallow wells.
« The lower boundary of the GWBs was determined by the depth from which it is not disproportionately The main anthropogenic pressures are agriculture activiy, setdement . groundwater level has dropped to about 100 m below surface and —
I I . impacts (animal farms, septic tanks) and intensive abstraction. The i ' e
eXpenSIVe tO pump W_ater for different USES, . . negative factors of the increased use of this GWB are high mineralization, The fluctuation of the groundwater level for selected Groundwater bodv MDPRTGWD740 F
« Fragmentation of aquifers into unmanageable numbers of water bodies has been considered and small I(wardness and /slinfate content as natural factors, The high nitrate content monitoring wells y e
. . . . . . up to‘250 mg/l) in groun .water as result of the ant ropogenic impact is This GWB is situated in the north part of Prut River basin.
groundwater bodies with low practical use were grouped with main aquifers. found in the area where this GWB s shallow and unconfined. Groundwater dependont Soveystoms can be found af the Prut river of .
This GWB is liked with wetland ecosystems dependent of the discharge small river valleys in the north part of the basin in the area where this ~Thg fiuctuation of the groundwater level for selected
General characteristics of groundwater by springs or marshlands. GWB is very shallow and close to land surface. monitoring wells

The general characteristic of delineated groundwater bodies (GWBs) for Danube — Prut — Black Sea basin

The general chemical composition of GWBs from DPBSB ] ] :
_ , Lower Neocene Upper Sarmatian Meotic aquifer system N;S;-m Cretaceous-Silurian aquifer system K-S
Basin (sub GWB Top GW Charge of Filtration ) Mineraliz Hardness, - Parameters exceeding I_VIAL*
Nr. GWB code Index sl e basin) surface Lithology FRcKTICES S (Waver level boreholes poinotl= SHD AARUler pH ation, g/l Gem(ian Brincipations {08 oot
i Sl name km? m Se e sec s L A= ey r—— Groundwater body MDDPBGWD420 Groundwater body MDPRTGWD820
’ 3-SOs- ineralization, NH4, NO3, NO2,
1 | MDDBSGWQ120 | aA Danbe~ | o9 MppESeWatas Holocene alluvial- 188 O7=18 | 10785 | NaCaMg | hardness, organic micropollulants o This GWB of the Silurian-Cret ifer svstem is widel d for
* | Holocene alluvial- | Black Sea ; gsgy'l‘zg:] as=on0 | o1 | 05 | oo |EE08=10D Sehtae o iitor — This GWB is associated with the Upper Sarmatian-Meotian aquifer which | =7 = 7 = = = = == = s s s s e S of the Siiurian-Lretaceous aquiter system IS Widely used 1o
deluvial aquifer il e ey 9,0 SR T= 0,2-200,0 | | MDDBSGWQ130 7488 | 0718 | no-gg [HEDES0:Cl | Minerailation, By NOs, MO is situated in the southern part of the studied area. I local and centralized water supply (drinking water, technical production
2 | MDERTGWGHIN ais R 14113 8 a-Ca-Mg | hardness, organic migepellutants - o needs) in the northern part of the Danube-Prut River basin. In most W
— The vyields of exploitation wells vary between 0.05 and 7.0 l/sec. The h q . il | b q ' ih th
3 | MDDBSGWQ220 2‘,};2;"1; Pliocene- DS | 173985 | Clay, loam, 55 Ki=004— || MDDBSGWQ220 Pliocene-Pleistocene MMt deka groundwater system is used for potable and technical water supply. . —— cases the groundwater is simultaneously abstracted with the
ah,, | Pleistocene terraces sandy loam, 05-150 | 0-10 | 5, | 0.005-0.22 08 MDDBSGWQ230 terraces aquifer complex no monitoring data This GWB is sensitive to pollution and anthropogenic impacts in the area |~ groundwa(l;er hOfdGV\i]B thDDPBIGW[_)?40 iiecause Ii IS hé/grau_hcailiy
4 | MDPRTGWQ230 | 2AvZ: | aquifer complex | prut 1681,69 | sand, gravel T=002-120 — p— where it reaches the land surface. In the south part of the territory this coneses T Do Pl O TS Exp oration we s ranges o 100 minthe me————
Banbe Loam, clay with MDDREGWDI0 Pontian aquifer TLA=T8 | 0A-AT |B-230 | gapang | SOsUpIO450ma), NOs. NO: GWB is located at significant depths and it is overlain by impermeable |. Gort t(;’ ?O' 30 m 'gt tetSOUt te'rri part o tt € stul_ 'i darei.h wisawe |
5 | MDDPBGWD310 N2p | Pontian aquifer Prut, Black | 3436,30 Eiﬂgy'?cy)iﬁ’ O=30,0 12é(())6 9%-0 0:003-0.2 iﬁ =202i%:i'% Upper Sarmatian - HCOs-Ca-Na |\, . layers (confined condition). The main anthropogenic pressures are ‘- - - th_ero;ndwater level for selected rrOiJn \ivadert tr?plir: te iiv re rr:% Srrriall fi\clorsills I?ms Ir? ﬂ? l:INIrth rils rt of
See ot : : ot | | MDDERGWDAZD Meotian aquifer 15=8&T1 | 09-88 |11-250 |go of.Ny | Minerilization, SOk G, Fe, NEl agriculture activities, settlement impacts (animal farms, septic tanks) and "t S g 3}2 boz:sailnein?he :reauwheree :)hi SS G3VB isecloaseei/s I(e)lnd seurfgcee parto -
Upier el - Danube, Clay with sand — 0 Kf=04_15 Niddle Sarmatian, — intensive abstraction. Groundwater dependent ecosystems (wetlands) are : The fluctuation of the groundwater level for selected
6 | MDDPBGWDA20 | Nissm | yio i aquifer gfut Black | 8323,20 |ayef|8, San?, 0.5-200 | 500 | 400 | 000107 | FTL o5 57 | | MPPRTEWAS10 clay-sand formation Raimanitoing dala situated in small river valleys. The GWB discharges to springs or monitoring wells
_ ' ad Cyemer T iddie Sermalan HCOs-SO.- | Mineralization, CI, NHs, Fe, Mn, Sr, marshlands; some springs are the heads of small rivers. The groundwater
7 | MDPRTGWQ510 | Nikd., | Middle Sarmatian, | b 542474 | Clywithsand | 4 554 | 05- 0- | 001-023 | ~ 140 MDDPBGWDE20 aquifer (congerian 78-80106-25 108-56 | co.ChNa; | F status is affected by several factors, mainly by land-use and the climate
2 | sandy clay formation . layers, sand ’ ’ 15,0 25,0 T=0.08—80 layers) change
= - — = HCO3-SO4-Cl | Mineralization, Na, NHs, NOs, Fe '
Middle Sarmatian Danube . kf=0,8-1,50 | | MDDPBGWD730 75-90 |05-10,0 | 1,4-420 L ? S
: ; : Sand, clay with ) 20,0 - 5- . e g Badenian-Sarmatian ’ ’ ’ 7 ? d Na-Ca-Mg Mn, Sr, F, Se, Al
8 MDDPBGWD620 N1s2 laangIs)r (congerian g(r:et, Black 6807,23 congerian layers 1,0-50,0 290.0 150,0 0.01-0.7 T —52) 0(,)0 - Bifar compia
y : T 75-90 | 05-100 | 14_420 | HCOs-SO«Cl | Mineralization, Na, NHz, NOs, Fe,
o | MDDPBGWD730 | y . o B?uriug?éck 8089.03 |  Limestone, _ ST TR TS [ NaCaMg | M, SiLF, Se, Al s
o W See' ’ s;:adstogtle, clay 10,0 - 150,0 50,0- 25- 0.009-2.5. L%f‘; gg -—21(?00 MDPRTGWD820 Silurian — Cretaceous 75-80 |07-15 |08-310 HCO3-S04-Cl | Mineralization; Na-(up to 600 ma/l),
- MDPRTGWD740 r— aquifer complex — — wi ! ::g maa)iiars, 180,0 170 up to 8.0 (max 1000) aquifer complex 0-38, ol =1 ,8-31, Na-Ca-Mg NHa, NOs, Al, Mn, Fe.
Slipnan= Limest 7.0 Kf=0,3-12,0
11 | MDPRTGWD820 | .5 | Cretaceous aquifer | Prut 3992,22 ImSs1one, 1,0 - 30,0 0= 1 4.200| 0139 |¥=03-12
complex sandstone, sand 215,0 T=10-400
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