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Tablel: Nominated transboundary GWBs of Danube basin wide importance

Aquifer
GWB| Nat. | Area | Characteristics . Overlying L .
) Main use Criteria for importance
part | [km?] | Aquifer _ strata [m]
Confined
Type
! AT1 | 1,650 K Y SPA, CAL 1001000 Intensi
DEL | 4250 es , ntensive use
2 BG-2 | 13,034
F, K Yes DRW, AGR, IND 0-600 > 4000 km?
RO-2 | 11,30
3 MD-3 | 9,662 2
P Yes | DRW,AGR,IND | 0150 | > #000km?GW use, GW
RO-3 | 12646 resource
4 BG-4 | 3,308 K, No
DRW, AGR, IND 0-10 > 4000 km?
RO4 | 2,187| FK Yes
5 HU-5 | 4,989 2
P No | DRW,IRR,IND | 230 | 4000km:GW resource,
RO5 | 2,227 DRW protection
6 HU-6 | 1,034
P No | DRW,AGR,IRR | 530 GW resource, DRW
RO-6 | 1,459 protection
7 HU-7 | 7,098 No s 000 ki G s
DRW, AGR, IND, . > 4 m2, GW use, GW
RO 11,55 P Yes IRR 0-125 resource, DRW protectiorn
RS7 | 10,506 No
8 HU-8 | 1,152 GW resource, DRW
SK-8 | 2,186 P No DRW, ||[5§' AGR, 2-5 protection dependent
ecosystems
9 HU-9 750 No GW resourceDRW
P DRW,IRR 2-10 protection dependent
SK-9 | 1,470 Yes ecosystems
10 |HU-10 493 K GW resourcesdDRW
No DRW, OTH 0-500 protection,dependent
SK-10 598 K, F ecosystem
11 |HU-11| 3,337 K
Yes DRW, SPA, CAL 0-2500 Thermal water resource
SK-11 563 F, K
12 | HU-12 146 i
p No DRW, AGR 0-10 DRW protection,dependen
SK-12 198 ecosystems, GW resourc

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org
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Table2. Nominated transboundary GWBs of Danube basin wide importance
Aquifer <
characteri © _—
sation [ £ 2
Transboundary | Nat. | National GWB Area | Area o - P - _E’ 38
GWB part Codes km?] | [km?] | > 3 > £8
3 = o O E
s | S -
<
1 AT-1 ATGK100158 5,900 1,650 K Yes | SPA, CAL 100 Intensive use
DeepThermal DE-1 | DEGK1110 4,250 1000
2: BG-2 | BG1G0000J3K051| 24374| 13,034|F,K Yes |DRW, AGR, | 0i600 | >4000 km?
Upper Jurassit Lower [ po.o RODLOG 11340 IND
Cretaceous
3 MD-3 | MDPRO1 22308| 9,662| P Yes |DRW, AGR, |0i150 | >4000 knf,
Middle Sarmatian RO-3 ROPRO05 12,646 IND GW use, GW
Pontian resource
4 BG-4 |BG1GO0000ON0O4d 5,495| 3,308|K, No/ |DRW, AGR, |0i10 |>4000 kn?
Sarmatian RO4 |RODLO4 2,187 | F-K Yes |IND
5: HU-5 | HU_AIQ605 7216| 4,989 P No |DRW,IRR, |2-30 |>4000 knf,
Mures / Maros HU_AIQ604 IND GW resource,
HU_AIQ594 DRW
HU A|Q593 pI’OtECtIOH
RO-5* | ROMU20 2227
ROMU22 1,774
6: HU-6 | HU_AIQ649 2,48 1,034| P No |DRW,AGR, |5i30 | GW resource,
Somes / Szamos HU_AIQ648 IRR DRW
HU_AIQ600 protection
HU_AIQ601
RO-6* | ROSOO01 1,459
ROSO13 1,292
7: HU-7 |HU_AIQ528 28,959 7,098 P No/ |DRW, AGR, |0i125 |> 4000 km2,
Upper Pannonian HU_AIQ523 Yes/ |IND, IRR GW useGW
Lower Pleistocene / HU_AIQ532 No resource,
Vojvodina/ Duna HU_AIQ487 DRW
Tisza kdzedéli r. - protection
HU_AIQ590
HU_AIQ529
HU_AIQ522
HU_AIQ533
HU_AIQ486
HU_AIQ591
RO-7 |ROBA18 11355
RS7 RS_TIS_ GW_|_1 10,506
RS_TIS_GW._SI_1|
RS_TIS_ GW_| 2
RS_TIS_GW._SI_2
RS_TIS GW_|_3
RS_TIS_ GW_SI_3
RS_TIS_ GW_| 4
RS_TIS_GW._SI_4
RS_TIS_ GW_|_7
RS_TIS_GW_SI_7]
RS D GW_I 1
RS_D GW_SI 1
8: HU-8 | HU_AIQ654 3,38 1,152| P No |DRW,IRR, |2i5 GW resource,
Podunajska Basin, HU_AIQ572 AGR, IND DRW
Zitny Ostrov / HU_AIQ653 protection
HU_AIQ573

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org
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Aquifer _ I
characteri © R
sation 1 2 2
Transboundary | Nat. | National GWB Area | Area [T o (V- = g
GWB part Codes km?] | [km?] | > 3 > £8
ko = g o E
= o O
o O
<
Szigetkdz, Hansag | sk-8 | SK1000300P 2,186 dependent
Rébca SK1000200P ecosystems
9 HU-9 HU_AIQ495 2,20 750 P No/ | DRW,IRR 2i 10 GW resource
Bodrog HU_AIQ496 Yes DRW
protectlon,
SK-9 SK1001500P 1470 dependent
' ecosystems
10: HU-10 | HU_AIQ485 1,091 493| K No |DRW,OTH |0i500 | GW resource,
Slovensky kras / SK-10 | SK200480KF 598 DRW
Aggtelekhgs. K F protection,
’ depenent
ecosystems
11: HU-11 | HU_AIQ558 3,900 3337 | K Yes | DRW, SPA, | Oi Thermal water
Komarnanska Kryha / HU_AIQ552 CAL 2,500 | resource
Dunantulikhgs. északi HU_AIQ564
r HU_AIQ660
SK-11 | SK300010FK 563| F,K
SK300020FK
12 HU-12 | HU_AIQ583 344 146 No |DRW,AGR |0i10 |DRW
Ipel / Ipoly SK-12 | SK100080P 108 protection,
P depeneént
ecosystems,
GW resources

*...GWBs overlying

Explanation to Table 1 and 2

Transboundary GWB

ICPDR GWB code which is a unique identifier and the name

Nat. part

Code of national shares of ICPDR GWB

National GWB Codes

Nationalcodes of the individual GWBs forming the national part of a transboundary GWB ¢
basin wide importance.

Area Whole area othetransboundargsWB covering all countries concernééreaof national shares
in km?2

Aquifer Aquifer Type: PredonP = porousK = karst/F = fissured. Multiple selections possible:

characterisation Predominantly porous, karst, fissured and combinations are poss#ietype should be listed
first.
Confined:Yes/ No

Main use DRW = drinking water AGR = agriculture ARR = irrigation /IND = Industry /SPA=

balneology [CAL = caloric energy OTH = other.Multiple selection possible.

Overlying strata

Indicates a range of thickness (minimum and maximum in metres)

Criteria for
importance

If size < 4 000 km2 criteria for importance of the GW body have to be named, they have to
bilaterally agreed upon.

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org
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Table3: Number of monitoring stations and density per GWB

CHEMICAL Associated to QUANTITY Associated to
Transboundary Nat. [ Area , bn?tt;rsany 5 L) , bilg'gaerZIly 5 L
GWB part | [km? | gites | KM agreed for] protect| system| Sites kmz agreed | protect| system
site data ed s i fordata| ed s
exchange| areas exchangd areas
AT1 1,650 4 413 2 - - 3 550 2 - -
1 DE1 4,250 4 1,063 2 - - 4 1,063 2 - -
Deep Thermal | S 5900 8 738 7 843
2 BG2 1303 9 1,448 2 yes - 10 1,303 2 yes -
Upper Jurassic| RO2 11340 26 436 4 - 1| 11,310 4 0 -
Lower
Cretaceous S 24374 35 6% 11 2216
3 MDB3 9,662 6 1,610 7 1,380
Sarmatian RG3 | 12646 19 666 0 - - 17 744 0 0 -
Pontian S 22,38 25 892 24 930
BG4 3308 7 473 2 yes - 5 662 2 yes -
4 RG4 2,187 18 122 4 - 18 122 4 0 -
Sarmatian S 5,85 25 220 23 239
HU5 4,989 125 40 6 94 5 110 45 5 20 8
2227 20 111 16 139
5 RO5| 1,774 3 591 5 0 - 3 591 5 0 -
Mures/Maros | S 7216 148 48 129 56
HU6 1,034 25 41 5 12 4 18 57 1 2 2
1,4 33 44 115 13
6 RO6*| 1,32 6 232 2 0 7 199 2
Somes/Szamog S 2,493 64 39 141 18
7 HU7 7,098 159 45 0 105 14 151 47 0 22 15
Upper Pannoni{ RG7 | 11355 44 258 0 - 24 473 0 -
i Lower Pleisto] RS7 | 10,506 11 955 0 yes o 93 113 0 o w*
cene Vojvoding
/ DunaTlisza
koze delir. S 28,959 214 135 268 108
8 HU8 1,152 59 20 0 24 18 108 11 24 31 22
Podunajska SK8 2186 133 16 0 *x *x 27 8 136 *x *x
Basin, Zitny
Ostrov /
Szigetkoz,
Hanséadrabca | S 3,38 192 17 382 9
HU9 750 12 62 0 6 0 16 47 12 0 2
9 SK9 1,40 93 16 0 x * 92 16 8 ** x
Bodrog S 2,20 105 21 108 21
10 HU10 493 13 38 0 10 6 16 31 9 6 6
Slovensky kras| Sk10 598 7 85 0 x x 22 27 3 ** x
/Aggteleksg. | S 1,091 20 55 38 29
11 HU11l| 3337 23 167 0 20 1 48 70 10 5 0
Komarnanska | Sk11 563 4 141 0 x x 3 188 - ** x
Kryha /
Dunantuikhgs.
Eszaki r. S 3900 27 144 51 76
HU12 146 6 29 0 6 3 7 21 1 0 2
12 SK12 198 26 8 0 *ox *x 19 10 7 *ox
Ipel / Ipoly S 344 32 11 26 13

*...GWBs overlying; ** no information 2 unrestricted data exchange on demandill be updated

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org
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Explanation to Table 3

Transboundary GWB ICPDR GWB code which is a unique identifier and the name
Nat. part Code of national shares of ICPDR GWB
Area Area of the whole transboundary ICPDR GWB covering all countries concerned g

the national shares of the ICPDR GWB in kmz2.

CHEMICAL / QUANTITY

Sites

Number of monitoring sites Reference yegiAT/DE 2018/19BG 2016/19R0O
2017/19 SK 2018

km?/site

Area in km2 represented by each §itReference yegAT/DE 2018/19BG 2016/19,
RO 2017/19SK 2018

Number of sites bilaterally
agreed for dataexchange

Number of monitoring sites for which transboundary data exchange is bilaterally
agreed.

Associated to

Drinking water protected areas

Number of monitoring siteassociated to drinking water protected areas

Ecosystems

Number of monitoring siteassociated to ecosystems

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org
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Tabled: Parameters and frequency for the surveillance monitoring program

AT/DE BG RS |[HU MD [RO SK
Transboundary GWB 1 2,4 |7 5i 12 3 217 8112
CHEMICA(with estimation of frequency)
Oxygen l/a >l/a | lla | 1/6;<1/a 1 >1/a
pH-value l/a >l/a |1l/a | >1/a* l/a >l/a
Electrical conductivity l/a(cont. DE) | >1/a |1l/a |>1/a* 1/a >1/a
Nitrate 1/a >1/a |lla |>l/a* 1/a >1/a
Ammonium l/a >l/a |1l/a | >1/a* l/a >l/a
Temperature cont. >l/a |lla |>1/a* l/a >1/a
Further parameters, e.g. major ig| x** X l/la | X X X
operational | | x | | x [ x | x
QUANTITvith estimation of frequency)
GW levels/well head pressure | x X X X X X
spring flows X X X X
Flow characteristics X
Extraction (not obligatory) X
Reinjection (not obligatory) X

Remarks:
Transboundary GWB: Codeof transboundary GWBf Danube basin wide importance
>1/a: More than 1 per year

X: Parameter is measured

* é In the starting year

Y <) A yearly program and a five year monitoring program were establituether parameters in
DE are chloride, sphate and total hardness

R - Monitoring frequency is according to surveillance monitoring program. The frequency is

>1/year (2/y) in case of operational monitoring program

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org
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Tables: GroundwateQUALITYRisk and S$atusinformation of the ICPDR @Wdies ovea period of 203to 2027

GWB Nat. part Danube RBM Plan 2015 Danube RBM Plan 2021
Chemical Status Significant upwarq  Trend Risk Risk Pressur, Exemptions Chemical Status Significant Trend Risk Risk Pressurl Exemptions
Status 2015 Pressure trend reversal 2013\ 2021 Types from 2021 Status 2021 (Pressure Typdg upward trend reversal | 2019 2027 Types (Yearof
Types 2015 (parameter) | (parameter A 2021 2021 (parameter) | (parameter A 2027 | achievement]

AT1

GWRB1 DE1 Good - - - - - - Good - - - - - -
BG2 -

GWR2 RO2 Good - - - - - - Good - - i - - -
MD3 Risk PS, DS, W/

GWB3 RO3 Good - - - i - - Good - - - - - -

GWB4 BG4 Good Good g - - -
RG4 Poor DS Risk DS 2027
HU5 sQ NQ, NH4, EC, 2027+

GWB5 Poor DS - Risk DS 2027 Poor DS SO Risk DS
RG5 NH - Cr, Pb 2027
HU6

GWB6 RO6 Good - - - - - - Good - - - - - -
HU7 Poor DS NG - Risk DS 2027 Poor DS - - Risk DS 2027+

GWB7 RO7 Good - - - - - - Good - - PG, Cl - - -
RS7 Good* - - - - Good - - - - - -
HU8 Good - - - - - - -

GWBS8 - - - Good - NH*** Cl**, :
Sk8 Good NH, NG, Cl, As, $( PS, DS - PO S0, TOC Risk PSDS -
HU9 Good NH: - .

- - - - - - Risk D

GWE9 SK9 Good Poor DS PS PO, NH S S 2027
HU10 Risk PS

GWB10 SK10 Good - - - - - - Good - - - -
HU11 Good -

GWBL1 Sk11 Unknown ) Unknown* ) i ) ) Good ) ) ) ) i i
HU12 Good DS NG Risk Good - - - - - -

GWRB12 - - - :
Sk12 Poor DS SOQ Poor DS - - Risk DS 202#

66me ans

6 The siafus information is of low confidence as it is based on risk assessrifelot yet discussed *** The trend was patrtially reversed, it meansdome sites identified with significant upward trends in tH&BMP.

TOC - total organic carbon

Explanation: see next page

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org
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Table6: Groundwater QUANTIRYsk and &tusinformation of the ICPDR ®&Wdies ovea period of 2018 2027

GWB Nat. part Danube RBM Plan 2015 Danube RBM Plan 2021
Quantitativg Status Pressurg Risk Risk Pressure | Exemptions from|] Quantitative Status Pressure Risk Risk Pressure Exemptions
Status 2014 Types 2015 2013 2021 TypesA 2021 2021 Status 2021 Types 2021 2019 2027 TypesA 2027 (Yearof achievement

AT1

GWBL1 DE1 Good - - - - Good - - - -
BG2

GWRB2 RO2 Good - - - - Good - - - -
MD3

GWB3 RO3 Good - - - - Good - - - -
BG4

GwWB4 RO4 Good - - - - Good - - - -

GWES HUS Poor WA Risk WA 2027 Poor WA Risk WA 2027+
RG5 Good - - - - Good - - - -
HU6

GWB6 RO6 Good - - - - Good - - - -
HU7 Poor WA Risk WA 2027 Poor WA Risk WA 2027+

GWB7 RO7 Good - - - - Good - - - -
RS7 Poor* WA Risk WA xx Poor WA Risk WA rxk

S HU8 Poor WA Risk WA 2027 Good
SK8 Good - - - ) 00 - - ; -
HU9 Poor OoP Risk oP 2027+

GWB9 SK9 Good - - - - Good - - - -
HU10 - -

GWB10 SK10 Good - - - - Good - ST WA -
HU11 Good

- - - - Good - - - -

GWBL1 Skl1 Unknown 00
HU12

GWRB12 SK12 Good - - - - Good - - - -

-é n oot dpplicable

*

é Status i

nf or mat. i

on

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org
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Explanation toTable5 andTable6

GWB ICPDR GWB code which is a unique identifier.
Nat. part Code of national shares of ICPDR GWBs
Danube RBM Plan 2015 Danube RBM Plan 2021
[Chemical/Quantitative] Status 2015 Status 2021 Good / Poor / Unknown
Indicates the significant pressures causing poor status in 2R15.
Status Pressure Types 2015 StatusPressure Types 2021 | artificial rechargeDS = diffuse sourcesPS= point sourcesOP =
other significant pressure#/A = water abstractions
L Significant upward trend Indicates for which parameter a significant sustained upward tr¢
Significant upward trend (parameter) . o
(parameter) has been identified.
Indicates for which parameter a trend reversal could have been
Trend reversal (parameter) Trend reversal (parameter) .
achieved.
Risk 20134 2021 Risk 2019 2027 Risk/-( whi ch means &édno risko)

Indicates the significant pressures causing risk of failing to achi
good status in 2021.

AR = artificial rechargeDS = diffuse sourcesPS= point sources
OP = other significant pressured/A = water abstractions

Risk Pressure TypedA 2021 Risk Pressure Types 2027

Exemptions (Year of

Exemptions from 2021 .
xempti achievement)

Indicates the year by when good status is expected to be achie

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org
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Table7:  GroundwateQUALITY: Stat®)21- Reasons for failing goggoundwatechemical status in 2Qfor the ICPDR Gliédies.

GWB GWB Name National Year of Chemical Which parameters| Failed general Saline or| Failed achievement of Ar{ Significant damage { Art 7 drinking wa|
part status Status cause poor status| assessmento|l other 4 objectives for associat{ GW dependent terres| protected area
assessment] 2021 GWB as a whq| intrusion surface waters ecosystem affected
Yest/ Yest/ Yes £/ Yest / Yest /
good /poor parameter Unknown Unknown Unknown Unknown Unknown
(parameter) (parametetr (parameter) (parameter) (parameter)
GWRL1 Deep GWBThermal Water ggll 2020 Good - - - - - -
BG2 2019
\ - - - - - -
GWR2 Upper Jurassi¢t.ower Cretaceous GV RO 5017 Good
. . . MD3 2018
GWR3 Middle SarmatiaRontian GWB RO3 5017 Good - - - - - -
. BG4 2019 Good - -
O Sarmatian GWB RG4 2017 Poor NG Yes ) ) i i
- Yes (N@) SQ,
GWB5 Mures / Maros e 2020 Poor NG, SO.NH. Cl, - - - NH;, C)
RO5 2017 NG Yes -
HUG 2020
GWR6 Somes / Szamos RO6 5017 Good - - - - - -
Upper Pannoniahower Pleistocene | HU? 2020 L NG Yes (NG
Sty Vojvodina / Dufissza koze deli r iy 2017 CEg . - ) ) i i
) - |Rs7 2019 Good - -
Podunajska Basin, Zitny Ostrov / HUS8 2020 i i ) ) i i
GWBB | 5 igetkdz, HansRgbca SK8 so120018 | ©°%d
HU9 2020 Good -
GWB9 | Bodrog SK9 20122018 | Poor NH, PG Yes } J J J
HU10 2020
GWRB10 | Slovensky kras / Aggtalgk SK10 50120018 Good - - - - - -
Komarnanska Kryha / Dunéhisi HU11 2020
CWBLL | szakir. ski1 | 201z018 | ©°0d ] ] } ) ) }
HU12 2020 Good - -
GWBL2 |lpel/Ipoly ski2 | 2012018 | Poor NOs, SO, PO Yes } ) J J

é6dme a n s *dhéstatys information is of low confidence as it is based on risk assessment;

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org
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Table8  GroundwateQUALITYRisk 2027 Reasons forisk offailing goodgroundwater chemicstatus in 287for the ICPDR Glvdies.
_ Failed general Failed achievement ¢ Significant damage | Art 7 drinking wa
National| Year of risk| Aa't Which paramete| assessment o| Saline or othg Article 4 objectives fg GW dependent terres protected area
GWB GWB Name part assessment 2021 cause risk GWB as awhg intrusions | associated surface wa ecosystem affected
Yest / Yest / Yest / Yest/ Yest /
Risk - parameter Unknown Unknown Unknown Unknown Unknown
(parameter)  (parameter) (parameter) (parameter) (parameter)
GWRB1 Deep GWBThermal Water g-lgll 2020 - - - - - - -
BG2 2019
GWB2 Upper Jurassgidc.ower Cretaceous G\ RO2 5017 - - - - - - -
GWRB3 Middle SarmatiaRontian GWB '\R/Igg 2017 - - - - - - -
. BG4 2019 - - -
GWB4 Sarmatian GWB RO4 5017 Risk NG Ves - - - -
NH4, glyphosate
GWB5 Mures / Maros AL 2018 Risk Cl, S@ ves (N&) - - - Yes (NQ Cl, S@
RO5 2017 NG Yes -
HU6 2018
GWR6 Somes / Szamos RO6 5017 - - - - - - -
. Glyphosate*, EC
GWE7? Upper Pannoniabhower Pleistocene | HU7 2018 A8 NH, NG Yes (NHNQ) i i ) NG, EC
Vojvodina / Duiigsza koze deli r. RO7 2017 - - - i
RS7 2019 - - -
GWES Podunajska Basin, Zitny Ostrov / HUS8 2018 - - - i i i -
Szigetkdz, HansRgbca SK8 2020 Risk NH Yes
HU9 2018 . NH, - Yes (Nh
GWB9 | Bodrog SK9 2020 e NH, PQ Ves ) J J :
GWRB10 | Slovensky kras / Aggtbigk gIL(_}llg 2918 Rl TCE - - - - TCE
Komarnanska Kryha / Dun#&higsi HU11 2018
GWBLL | ¢szakir. SK11 2020 ] ] J ) ) }
HU12 2018 - - -
GWB12 | Ipel /1poly SKki12 2020 Risk | NGs PO, SG Yes J ) J J

adme a n s *bdsed dn single data after risk assessment period

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org
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Tabled:  Groundwater QUANTIBratus2021- Reasondor failing goodgroundwatequantitative status in 20for the ICPDR GNlédies.
Year of Quantitative Failed achievement o| Significant damage Uses affected | Intrusions detected or likely to happe
National status status Exceedance of availg  Article 4 objectives fo GW dependent | (drinking water us| to alterations of flow directions resultif
GWB GWB Name part assessment] 2021 GW resource associated surface wat{ terrestrial ecosyste, irrigation etc.) level changes
00d / poor Yest / Yest/ Yes t / Jr?lfn/;)\fvn Yest /
9 P Unknown Unknown Unknown . Unknown
If yeswhich?
AT1
GWRL1 Deep GWBThermal Water DEL 2020 Good - - - - -
Upper Jurassid.ower Cretaceol BG2 2019 i ) ) ) i
CWE2  |Gwa RO2 2017 Good
GWR3 Middle SarmatiaRontian GWB “Rﬂgg 2017 Good - - - - -
. BG4 2019
GwB4 Sarmatian GWB RO 5017 Good - - - - -
HUS 2020 Poor Yes
GWR5 Mures / Maros ROE 5017 Good - - 8 - -
HU6 2020
GWR6 Somes / Szamos RO6 5017 Good - - - - -
Upper Pannoniabhower HU7 2020 Poor Yes - Yes - -
GWB7 Pleistocene / Vojvodina / Buna| RO-7 2017 Good - - - - -
Tisza koze delir. RS7 2019 Poor Yes Unknown Unknown Yes Unknown
Podunajska Basin, Zitny Ostroy HU8 2020
S Szigetkoz, HansRgbca SK8 20132017 Goze i ) ) ) i
HU9 2020 Poor Yes Unknown
GWB9 | Bodrog Sk9 20122017 Good i ) J J i
HU10 2020
GWRB10 | Slovensky kras / Aggtélgk SK10 50120017 Good - - - - -
Komarnanska Kryha / Dunanti| HU11 2020
GWBLL | \hgs. eszakir. Skil | 20152017 Good ) } - - }
HU12 2020
GWRB12 |Ipel/ Ipoly K12 2012017 Good - - - - -

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org
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Tableld Groundwater QUANTIRSk 2027- Reasondor risk offailing goodyroundwatequantitative status in 20for the ICPDR Gliédies.

Failed achievement o

Significant damage

Uses affected

Intrusions detected or likely tehaje

National | Year of risk Oat Exceedance of availd  Article 4 objectives fo GW dependent | (drinking water us| to alterations of flow directions resultif
GWB GWB Name part assessment] 2027 GW resource associated surface wat{ terrestrial ecosyste, irrigation etc.) level changes
] Yest / Yest/ Yest/ VS § Yest /
RS- Unknown Unknown Unknown e Unknown
If yes, which?
AT1
GWRL1 Deep GWBThermal Water DEL 2020 - - - - - -
GWE? Upper Jurassid¢.ower Cretaceol BG2 2019 ) i ) i i ]
GWB RG2 2017
. . . MD3 2018
GWR3 Middle SarmatiaRontian GWB RG3 5017 - - - - - -
. BG4 2019
GWB4 Sarmatian GWB RO4 5017 - - - - - -
HU5 2020 Risk Yes
GWB5 Mures / Maros ROS 5017 § - - § - -
HU6 2020
GWR6 Somes / Szamos RO6 5017 - - - - - -
Upper Pannoniahower HU7 2020 Risk Yes - Yes - -
GWR7 Pleistocene / Vojvodina / Buna| RG7 2017 - - - - - -
Tisza koze delir. RS7 2019 Risk Yes Unknown Unknown Yes, DW Unknown
GWRS Podunajska Basin, Zitny Ostroy HU8 2020 ) i i i i ]
Szigetkdz, HansRgbca SK8 2017
HU9 2020 Risk Yes
GWB9 Bodrog SK9 5017 § - - - - -
HU10 2020 -
GWRB10 | Slovensky kras / Aggtélgk SK10 5017 Rick - Voo - - -
Komarnanska Kryha / Dunantdl HU11 2020
UL khgs. északi r. Ski11 2017 ) i ) ) ) i
HU12 2020
GWR12 | Ipel/ Ipoly SK12 5017 - - - - - -
-means ONo©O;

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org
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Tablell Summary table: Groundwater threshold values
GWRBL GWRB2 GWRE3 GWB4 GWB5 GWB6 GWRB7 GWRES GWR9 GWR10 GWRB11 GWRB12

Parameter unit BG2| RO2| RO3| BG4| RO4| ROG5 HU5 | HU6 RO6 HU7 RO7 | HU8 SK8 | HU9 SK9 | HU10 SK10 |HU11SK11* HU12 SK12
Ammonium mg/| 0.4487 0.5 6.4 0.38 0.7, 0.51.9 25| 25 0513 25 6.4 1.2 026 | 25 030 0.5 0.27 0.5n0 T\ 2 0.90
AOX pg/l 20 20 20 20 20 20 20no TV 20

Arsenic ug/l 7.6 10 10 7.7 10 40 - 10 6 6 55 6
Benzene pa/l 10 10 10 10 10 10 0.8 0.8 0.8 0.8
Cadmium ug/l 3.8 5 5 3.9 5 5 5 5 5 5 5 5 3.0 5 3.0 5 2.7 5no TV 5 2.9
Chloride mg/| 189 250 250/ 188.7¢ 250 250 250500 250 250 250 250| 250 135.8137.3| 250 147.4 250 131.8 250n0 TV 250 135.7
Chromium pg/l 38.87¢ 50| 38.2% 50 50 50 26 27 25 26

mg

COD Mn 02/l 3.975 3.862¢

Conductivity puS/cm 1640.62 1713.¢ 25004000( 2500 25004000 2500 2500 2500 2500n0 TV 2500

Copper pg/l 152.7 100 150.1 100 100 100 10011002 1004 1001 1003
Cyanides mg/l 0.04 0.04

Iron total mg/| 0.1607 0.15 0.1250.135 0.150 0.105 0.150
Lead pg/l 8.1 10 10 7.6 10, 1020 10 10 3070 10 10 10 6.57.0 10 9.0 10 55 10no T\ 10 7.0
Manganese mg/| 0.03§ 0.03¢ 0.030 0.030 0.027 0.100
Mercury pg/l 0.8 1 1 0.8 1 1 1 1 1 1 1 0.70.8 1 0.7 1 0.6 Iino T\ 1 0.6
Nickel ug/l 15.05 20 15.5 20 20 20 20

Nitrate®s mg/| 38.5 39.87 25 2550 n0 T\

Nitrites mg/| 0.3801 0.5 0.5 0.37% 0.5 0.5 0.5 0.5 0.26 0.26 0.26 0.26
Phenols pa/l 2 2

Phosphates mg/| 0.380" 0.5 1.4/ 0.379¢ 0.5/ 0.50.6 0.5 0.22 0.22 0.24 0.24
Orthophosphate | mg/I 2i5(052 1i5 1 12 0.25 0.25n0 T\, 2

Sodium mg/| 156.75 158.2¢ 104.5105.8 111.0 52.3 119.8
Sulphates mg/| 192 250 250 189 250 250 250500| 250 250| 250500 250| 250 148.9157.6| 250 167.4 250 167.6 250n0 TV 500 140.8
Tetrachloroethylg pg/l 7.5% 10 10 7.5% 10 10 10 10 10 10 10 10 7.5*% 10 7.5*% 10 7.5* 10 10 7.5*
Trichlorethylene | pg/l * 10 10 * 10 10 10 10 10 10 10 10 7.5*% 10 7.5*% 10 7.5* 10 10 7.5*
Zinc mg/l 0.771 5/ 0.753] 5 5 5 5

Pesticides total** 0.375 0.374

F X.5 foifetrachloroethylen + Trichloreth{tehe qualisyandards for nitrates (50 mg/l) and for pesticides (0.1 for individual pesticides and relevant metabgitstcdd).arfontdtaientioned in the tablé € T h e valuating teer i o n

chemical status of geothermal GWB is theo$tdglithiemical composition
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Methodologies of status and trend assessment of the ICRD&I@%V

GWB-1: Deep Groundwater Bodyi Thermal Water

GWB-1 National share AT-1 Status 201 for each national
DE-1 GWB?
Chemical .
(substance) Quantity
List of individual GWbodies forming AT ATGK100158 Good Good
the whole national share (national coq DE DEGK1110 oo Good
incl. country code)

Description/Cha
racterisation of

the ICPDR GW
body

The thermal groundwater of the Malm karst (Upper Jurassic) in the Lower Bavarian and Upper Aug
Molasse Basin is of transboundary importance. It is used for spa purposes and to gain geothermal
The geothermal used water is totallyingected in the same aquifer.

The transboundary GWody covers a total area of 5,900 kmz; the length is 155 km and the width is
55 km. The aquifer is Malm (karstic limestone); the top of the Malm reacheshaadepore than 1,000 n
below sea level in the Bavarian part and 2,000 m in the Upper Austrian part. The groundwater rec
is mainly composed of subterranean inflow of the adjacent Bohemian Massif and infiltration of
precipitation in the northern part dhe GWBarea. The total groundwater recharge was determined tg
820 I/s. The GWody is selected as of basinde importance because of its intensive use. An expert
group takes care for the permanent bilateral exchange of information and a sustainabbotnadary
use.

Description of
status
assessment
methodology.

Chemical Status

Thechemicalstatus of the deep GWB will be described on the basis of measurement and analysis
according to a procedure agreed between the two states. The decisive parameters for the evaluati
qualitative status of neasurface GWBs (such as nitrate anesficides) are not relevant for deep GWB;

As expected, the parameters measured in the GWB extending over 5900 km? differ (in some case
considerably) from site to site. This is due to regionally differerthyeloaulic conditions. Therefore the
description of the qualitative status cannot be made in the same way as that fesuntssre GWBs (on
the basis of aggregated data), but made on the basis of measurement and analysis data available
individual measuring site. Contrary to nesurface GWBS4t should be considered that, due to the
utilization of the waters (balneological and thermal uses), good status is not only not achieved if th
concentration of certain contents rises above a certain level, but also if it falls below it.

The available da is presently not sufficient to identify precisely enough the scope of fluctuations re
for individual parameters at the individual measuring sites.

Goodchemicalstatus is considered to be reached if the threshold value (TV) of the decisivefgasam
neither exceed nor fall below the scope of fluctuations determined for every measuring site. It is pl
to examine the current selected scope of fluctuations on the basis of many years of monitoring, (at
over a period of 10 years) and to gdahem, where required.

In any case, the GWB is considered to be in a gbadnicalstatus if at least 75% of the measuring site
meet good status.

The following parameters are used as a basis for the determination of the qualitative status of the
GWB: temperature, electrical conductivity, total hardness, sulphate and chloride.

Quantitative Status

No Changes since 2009
There is no interaction between deep groundwater and surface waters and/or terrestrial ecosysten
The quantitative status of the deep GWB can be described by means of:

- the identification of trends over a period of many years monitoring of the levedrafufig pressure
at groundwater measuring sites and wells;

- abalancing calculation: a comparison between the thermal water supply and thermal water
abstractions.

Apart from Bad Fussing (records since 1948), no t@rgh monitoring of pressure potentialgat would
be significant for a trend analysis is available.
As early as in 1998, detailed thermal water balancing was carried out for the deep GWB. In the co
this balancing an exploitation of the available thermal water resources by thermal eateaicions of
about 25% was recorded, which corresponds to a good quantitative status (at least 30% of the qug
available).

In the meantime, the extent of utilisation has been considerably reduced due to successfully imple
management measuresr{ang other things the obligation to reinject the used thermal water exclusiv|
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Good quantitative status could be even further improved on the basis of the level of hydraulic pres
the thermal waters of Bad Fissing which has risen again since then.
With a view to the regionally uneven distribution of the available quantity, water abstraction points
abstracted water quantities, a sdivision of the balance area into sabbeas can be made. For these

areas the decisive balance parameters can beraened separately

Groundwater threshold value
relationships

No changes sinc2015

Verbal description of theeend
assessment methodology

No changessince2015

Verbal description of theend
reversal assessment methodology

No changesince2015

Threshold values per GWB

Pollutant / Indicator

TV (or range)
[unit]

NBL (or range)
[unit]

Level of TV
establishment
(national, RBD,
GWB)

Related to risk in
this GWB [yes]
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GWB-2: Upper Jurassici Lower Cretaceous GWB

GWB-2 Nationalshare | BG-2, RO-2 Status 2@1 for each national
GWB?
Chemical .
(substance) U
List of individual GWbodies BG-2 BG1G0000J3K051 Good Good
forming the whole national share RO-2 RODLO6 Good Good
(national code incl. country code)

Description/C
haracterisation
of the ICPDR
GW-body

Bulgaria: The starting point for identifying the geographical boundaries of the GWB
BG1G0000J3K05{Upper Jurassid_ower Cretaceoyds the geological boundaries. After tha
additional subdivision on the basis of groundwater flow lines and piezometric heads.The
lithological composition of GWB is: limestones, dolomitic limestones and dolomites. Overl
strata consists of marls, claysands, limestones, pebbles and loess. The age of the above
mentioned deposits is Hauterivian, Sarmatian, Pliocene and Quateiéttythe exception of
small cropped out areas the GWB is very well protected. There is no significant impact on
GWB. Thamain use of groundwater is for drinking water, agriculture and industry supply

Romania: Criteria for delineation is development of Upper Juradsiever Cretaceous
permeable deposits and water content in these deposits. The lithological composition is
limestones, dolomitic limestones and dolomites. Overlying strata consists of marls, clays,
limestones, pebbles and loess. The age of the above mentioned deposits is Hauterivian,
Sarmatian, Pliocene and Quaternary.

Groundwater body RODLG6/alachian Platform has great extension and partially covers Va
platform. It is a transboundary water body of great potential, the depth aquifer having part
a free level (in the sector adjacent to the Danube) and is quartered in calcareous fosmatio
sometime fissured and karstic, with regional extension in the whole South Dobrogea. Th
deposits are characterized by a hydraulic communication through an aquitard.

From the geological point of view, this aquifer complex has a complex structure, being divi
a system of major older than the Sarmatian fault with orientations approximatelyS$MEand
WNWESE.

Excluding small cropped out areas the GWRery wellprotected. The main use is for drinki
water supply, agriculture and industry supgly.Romania the GWB has an interaction with L&
Siutghiol situated near the Black Sea.

The criterion for sel ect ihosize vehieh egceedP0d knt2 a n

Description of
status
assessment
methodology

Chemical Status

Bulgaria: Assessment of the chemical status of groundwater has been dwaneytng out the
following tess and steps:

GQATest: General assessment of the chemical statGS\E.

Sepl: Calculation of arithmetic meaper monitoring poinfMP) for each indicator for the
period 20172020.Values below LoQarereplaced by ¥z LoQ.

Step 2 Comparison ofrithmetic meansvith the lowesQSor TVsS(EQS, intrusion of salt or
polluted watersdrinking water standarar other).

Step 3 Assessment of the chemistdtus in the area of the MP
- Iffor all indicators, the status is "good",¢h the GWB in tharea of the MP is "good";

- If for one or more indiators, the status is "poor", thehe GWB in the area of the MR
is "poor". Inthis case, a careful analysis wearried out of the primary hydrochemicag
data.If the data are doubtful or insufficiently r@ble, the indicator (indicators) are
rejected from the final assessment anéspective justification for this is presented.

Step 41f in the areas of alMP the status is goodhe GWB is determinedoodand no other
testsare neecd

Step 5:Theconfidenceof the assessment is determitydhe following criteria:

- Density d the monitoring points in GWBow (1 MP on area> 200 kmj; medium(1
MP on area 50200 km}, high (1 MP on area <50 km2

- Data have to meet tHellowing requirementsAll analytical methodsare validatedn
accordance with standard BDS EN ISO / 025 or other equivalent internationall
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recognized standardiccredited laboratories shall ensure minimum criteria foragiplie
analyticalmethodsMinimumlength of theime series

Step 6:Theextentof exceedance waslculated If the staus is determined as "poor"” fane or
more indicators in one or more MEhen an assssment of the affected areasperformed.

- Based on the conceptual model, it is determimnkdtherthe MP (points) is (are)
located in the recharge zone iorthe transit zone or in the drainage zone of GWB.

- The areas of GWB in which the average annual concentrations of pollutants exce
or TV havebeen delineatedcach area of GWB affected by pollution includes the ar
located between the MP where QS or TV have been exceeded. Fafthenbuffer
zonewasdelineated around this zome around the contaminated MP.

Step?: If the polluted area is more than 20% of the total area of the Giiéi8pnfidence
assessmentas made according step 5

Sep8: The places of thexceedanceare connected with the groundwater recept@spending
on the identified locations and GW retas, relevant tests have been appliedline or other
intrusion surface water bodies with deteriorated stat@%V directly dependent terrestrial
ecosystemglrinking and household water supply located at polluted area.

Sep9: Local conceptuamodels have been developed for each exceedancecpoBsitlering the
possibility for the pollutant to move through the GWB, identification of pressures, addition:
trend assessment.

A GWB is in good chemical status when ¢itent of exceedanceléss tha 20% and the
remaining tests show that: the quality of groundwater used for drinking and domestic wate
supply has not deteriorated, the GW stateisited to surface waters and terrestrial ecosysten
(directly dependent of GW) has not deteriorated ancktieeno intrusion of salt or polluted
waters; no significant and sustainable upward trends in concentrations of pollutants and
pollution indicators have been identified.

Romania The methodology for the chemical status assessment followeehthirements of the
Groundwater Directive (2006/118/EC) as well as the recommendations of the CIS Gu
Document no. 18 Guidance on Groundwater status and trend assessment.

The first step was to check any exceedancetheofquality standards andVs which werg
established taken into consideration the NBL values. If no exceedancegjoalibe standards
and TVs have been recorded, the groundwater body has been considebsingsin good
chemical status. If exceedances of TVs were recorded the following relevant tests were
out:

1 General assessment of the chemical status: Data aggregation was performed an
was checked whether the total area of exceedance was giteate20% of the total
area of the GWB. The test showed a good status for the water body if no exceedi
occurs.

9 Saline or other intrusion: not relevant.

1 Significant diminution of associated surface water chemistry and ecology due to
transfer of pollutantdrom the GWB: The location of the exceedance of the relevan
was not found in areas where pollutants might be transferred to surface waters. A
comparison of the pollutant load transferred from the GWB to the surface water b
with the total load inle surface water body did not exceed 50%. The test showed
good status for the water body.

1 Significant damage to GWDTESs due to transfer of pollutants from the GWB: No
GWDTE was found to be damaged. The test showed a good status for the water

1 Meets he requirements of WFD Article 7(BDrinking Water Protected Areas: there
no evidence of increased treatment due to changes in water quality. The test sho
good status for the water body.

To assess the chemical status of the groundwater bodiemlitwing steps are considered:

1 for each monitoring point the annual average concentrations for each indicators w
calculated; for the metals the concentration of the dissolved form was considered

1 For each monitoring point the annual averagencentration of the each parameters
was compared with the thresholds values (determined for each GWB) or standard
value (nitrates and pesticides).
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1 The GWB is of good chemical statuhen no EQS or TV is exceeded in any monitor
point.

1 The GWB is of pacchemical status when EQS or TV are exceeded at monitoring f
representing more than 20% of the GWB surface.

Quantitative Status

Bulgaria: Theassessmerdonsidered data from national and salbnitoring ofgroundwater
abstraction facilitiesaccording to the issued permit§he main criteria for assessing goog
guantitative status are the exploitable (available) groundwater resources of GWB and t
groundwder level.To verify compliance with thequirements of the WFEvarious test were
performed The assessment wiaasedon datafrom 2017 2020andtrends were assessedith
data from 20072020.The following tests were performed:

- Water balance testhe assessment of the GW level downward trend is an indical
that, theavailable GWresourcesvere exceeded and the GWB is in poor status.

- Surface water test and terrestrial ecosystem texth not applicable in B& as surface
water bodies and terrestrial ecosystems are not associated/connected.

- Saline intrusion test: not relevant

Romania The criterion for risk assessment of the quantity status is based on trend assess
evolution of the groundwater levelEhe quantitative status has been assessed taking into
account the CIS Guidance no.18. The following criteria have been used:

1 water balance

i the comection with surface waters

1 the influence on the terrestrial ecosyssemwhich depend directly on ti&NB
1 the effects of saline or other intrusions

The quantitative status analysis has been done for the GWB level by comparing the averg
the hydrostatic level from 2017 (reference year) with the multiannual average dioeirvhole
observation period

Groundwater
threshold
value
relationships

Receptors considered
Romania Drinking Water standards
Bulgaria: Drinking Water standards

Consideration oM\NBL and EQS (environmental quality standards, drinking water standards
the TV establishment:

Romania The methodology for TV establishment in Romania has been developed accord
CIS Guidance No. 18BL are the key elements in the process offiting.As describedbove
during the TV establishment, the NBL have been compared with the drinking water standa
The maximum allowable concentrations (MAC) provided by the Law no.458/2002 as ame
were chosen as TV where NBL are smaller than MARereNBL are higher than MAC, a smal
addition of 0.2 NBL was used, in order to avoid misclassification of the resp&MiB{TV =
NBL + 0.2 NBL = 1.2 NBL).

The updated list of TVs established for e@sBwas published in the new Order of the Mins
no. 621/2014 approving TV f@WBsfrom Romania.

Bulgaria: The methodology foFV determination in Bulgaria has been developed according
CISGuidanceNo. 18.TVs are determined by comparing NBLs wveititerial values (CVs). CVs
is the concentration of a pollutant (without taking into account the NBLs), which, if excee
could lead to a distortion of the criteria for good status. CVs should take into account the
assessment and receptors of grouater.

The NBL were established for e aAsdess@enbf tre
natural hydrochemical background of the substances composition of groundwater in Bulg
(GEOFUND \V402),199% NBLs areu®yaMygpabE®q4foet al Hh
tb, Zn, ¢s, Fe, F, ¢1 ,. [fn, w&r, &, V, J,
TheNBLs were determined for each hydrogeological classes (5 classes) in the 90th perc
and 50th percentile (median) of the statistical sample.

Criterial values (CVs) havebeen drinking water standards according to the Bulgarig
Regulation No.

WhenNBL > CV, theTV is equal ta\BL.

When C\& NBL, the TV = NBL + Ktv* (CV-NBL). 0 < Ktv < 1
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Ktvis usually between 0.5 and 0.#5,recommended and proirnd reasonable assurance

Ktv <0.5 has a large certaty andis used for GWBswhich have important economic
significance and are the sole source of diigkwater supply of settlemenikhis value should b
used for such GWB to which they are attached palgity valuable wetlands presence of
dependent PA terrestrial ecosysteifise higher value (0.735s used in all other cases or GWB
already classified bodies at risk

Verbal
description of
thetrend
assessment
methodology

Bulgaria: The trendanalysis is based on recognized statisticathnds such as regression
method and a time series of data from 2012 to 2Qkéhg annual values semiannual or
quarterly valuey

Based on regression analysis is assessed whether there is a break in the trend siestaftesd
upwardtrend follows sustained dowmard trend or the oppositecase thesustained dowmard
trendis followedby sustained upwartiend

1 Initially , the entie curve of the experimental data is approximated by a polynomia
curveof degree? ( quadratic regression curje

1 If there is detected a maximum in the polynomial curve it means that aecobtig
direction of the trends available- from ascending to descending

9 If there is detected a minimum in the polynomial curve it means that a change of
direction of the trend is availablefrom descending to ascending.

1 Then, (in case of available maximum) the entire curdédvigied into two banches: 1st
branchi till the date of the maximum and thecond branch after the peak

1 In case with available minimunistbranchi till the date of the minimum and the
second branch after the minimum.

1 Data from the first and second branch are ddesed separately and are approximate
by linear trends ( straight lines ) . The date at which it crossed the two approximat
straight lines corresponds to the date at which it changes the direction of the linezg
trend- from ascending to descending oorh descending to ascending

By extrapolation of the second ( falling) trend can be predicted date at which the starting
concentration ( 75%WQS in our case 60% TWill be reached

Romania In order to assess the trend in pollutaaincentrations, the results of the chemical
analysis from the monitoring points have been used. Minimum period of analysis was at le
years (20002017).

The methodology for identifying significant upper trends consists in adjustment and aggre
of the data from each monitoring points on groundwater bodies. The trend analysis was d
using the Gwstat program.

The steps used for trend assessment were:

1 Identifyingthe monitoring points and the associated results of chemical analysis,
assessment of data series, for each year of reference period 220@D

1 Establishment of baseline concentration for each parameter as the average
concentration registered during tlyear 2000

1 Calculation of annual average for the available data in each monitoring point
1 Significant upward trends were identified by Gwstat software, based on Anova Te|

Verbal
description of
thetrend
reversal
assessment
methodology

Bulgaria: Thestarting point for trend reversal should be placed where the concentration of]
pollutantreaches 75% of the groundwatguality standard or 75% of the threshold value of th
relevant pollutant. Selected starting pts should be possible to reverse trends in the m
effective way before pollutant concentrations can cause irreversiidages in groundwater
quality. When we have GWB who responds too slowly to changes, there may be a need
early starting point ad vice versa for responsive GWB should be chosartsig point at a
later moment.

Initially, the entire curve of the experimental data is approximated by a polynooria of
degree 2 (quadratic regression curve)

If there is detected a maximum iretholynomial curve it means that a charaf the direction
of the trends available- from ascending to descending

If there is detected a minimum in the polynomial curve it means that aecbétige direction of
the trendis available- from descending to ascending.
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Then, (in case of available maximum) the entire cuswdiviided into two branches®branch
T till the date of the maximum and thecend branch after the peak

In case with available minimumstbranchi till the date of the minimum and thecead branch
- after the minimum

Data from the first and second branch are considered separately aagpreximated by linear
trends étraight lines) The date at which itrossed the two approximating straight lines
corresponds to the date at which it changes the direction of the linear-tfeard ascending to
descending or from descending to ascending

By extrapolation of the seconthlling) trend can be predicted da&¢ which the starting
concentration 15% GWQS in our case 60% TV) will be reached .Practically for the second
RBMP we have used 60 % from the TV.

Romania Trend reversal assessment methodgloonsists also in the use®@ivstat software.

This method assumes that the time series can be characterized by two linear trends with ¢
change within the timeterval (analysis period). Thus, by applying the 95% quantile of th
distribution, a reversal of the trend is identified, if in the first section the slope of the tren
positive, and in the second section the slope of the trend is negative. The stage®tifatiem

reversing the pollutant concentration tendency:
1 optimizing the choice of time sections regarding the shape of the resulting model

1 examining the significance of the rift for the simple linear regression model based
the square of the residue sum

1 conducting a statistical test to verify that thegctions model is significantly more th{
a simple regression model

Threshold values per GWB

Related
Level of TV to risk in
establishment | this
Pollutant / TV (or range) (national, RBD, | GWB
Indicator [unit] NBL (or range) [unit] GWB) [yesH]
RO Nitrates 50 mg/l National -
RO Benzen 10 ug/l National -
RO Tricloretilena 10 ug/l National -
RO Tetracloretilena | 10 g/l National -
RO Ammonium 0.5 mg/l 0.31mg/l GWB -
RO Chlorides 250 mg/l 73,87mg/| GWB -
RO Sulphates 250 mg/l 71,44mg/| GWB -
RO Nitrites 0.5 mg/l 0.039mg/l GWB -
RO Phosphates 0.5 mg/l 0.08mg/l GWB -
RO Cadmium 0.005 mg/l 0.00amg/! GWB -
RO Mercury 0.001 mg/l 0.000@12mg/l GWB -
RO Lead 0.01mg/l 0.0011 mg/I GWB -
RO Arsenic 0.01 mg/l 0.00075mg/!| GWB -
BG Nitrates 385 mg/l 2.2 mg/l GWB -
BG Pesticides sum | 0.375 pg/l GWB
BG Arsenic 0.0076 mg/l 0.0004 mg/l GWB
BG Lead 0.0B1mg/l 0.0026 mg/l GWB
BG Cadmium 0.0038 mg/l 0.0002 mgl/l GWB
BG Mercury 0.0008 mg/l 0.0002 mg/l GWB
BG Ammonium 0.4487 mg/l 0.295 mg/l GWB
BG Chlorides 189 mg/I 6 mg/l GWB
BG Sulphates 192 mg/I 18 mg/l GWB
Tri + Tetrachlo- GWB
BG roethyle 7.5 pg/l
BG Conductivity 1640.625.S/cm | 562.5 pS/cm GWB
BG Manganese 0.038 mg/l 0.022 mg/l GWB
BG Total Iron 0.1607 mg/l 0.043 mg/l GWB
BG Nitrites 0.3801 mg/l 0.0207mg/l GWB
BG Sodium 156.75 mg/I 27 mgl/l GWB
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BG Chromium 38.875 mg/l 5.5 pgl/l GWB
BG Cupper 0.1527 mg/l 0.0108 mg/l GWB
BG Nikel 15.05 ug/l 0.2 ug/l GWB
BG Zink 0.777 mgl/l 0.109 mg/l GWB
BG COD- Mn 3.975 mgO2/ 0.9 mgO2/l GWB
BG PO4 0.3805 mg/l 0.022 mg/l GWB
BG Cyanides 0.04 mg/l 0.01 mg/l GWB

GWB-3: Middle Sarmatian - Pontian GWB

GWB-3 National share MD -3 Status 2@1 for each national
RO-3 GWB?
Chemical .
(substance) QUETHL;
List of individual GWbodies MDPRO1 Good Good
forming the whole national share ROPRO5 Good Good
(national code incl. country code)

Description/C
haracterisation
of the ICPDR
GW-body

Romania: The criteria for delineation of the GWB was the development of the Sarmatian a
deposits on the territories of Neamt, Bacau and Vaslui districts, situated in the Siret and P
RiverBasins. Lithologically, the watdvearing deposits are constituted of sands and sandstq
thin layer.Geologically, the wells have pierced the following-stdges of the Sarmatian:
Buglovian, Volhynian, Basarabian and Chersonian. The wells data hawaiedithat the
Sarmatian deposits thickness is highly v
considered that the Sarmatian deposits unconformably overlay the Late Badenian ones, b
the Early Buglovian is lacking. The upper boundafysarmatian, respectively the Sarmatian
Meotian boundary, is difficult to assign due to the lack of sure paleontological elements.

Lithologically, the watetbearing deposits are constituted of thin layers with fine towards
medium graipsize (sands, rarglgravels), sometimes with lens aspect, situated at depti of 3
350 meters.

Hydrogeologically and hydrochemically, the investigation of wells data has revealed impo
areal differences, of quantitative and qualitative order, both horizontally and aiytid@he
differences of quantitative order are especially due to the Sarmatian deposits grain size

The overlying strata is represented by clay of about 50 meters thickness

The groundwateis mainly used for drinking water suppbgricultural and industrial supplies.
The criterion for s stbinisstizethatexaeedddlikmpor t an

Republic ofMoldova: Criteria for delineation aregeological boundaries; groundwater flow
lines; chemical and one quantitativatis; GWB vulnerabilitysurfacé groundwater
interaction.The MD GWRBR:onsists ofive deep aquifers.

Silurian - Cretaceous aquifefS-K2) is spread on the whole territory thfe basinandit is used
for centralized water supply only in the northgrart of the basin. Groundwater is contained i
limestone, sandstone, with interlayers of Silurian marls and argilites with total thickness va
from 5060 m to 106120 m. Water bearing capacity of the aquifers vary in a wide range.
Dominating values dfiydraulic conductivity and trangssivity are rather low (K=0.120,37
m/day, Km=1650 m2/day)The ciemical composition dhe Silurian-Cretaceous aquifers is
heterogenous. In the northern part of the basin fresh groundwaters with mineralisation <1
anddominating hydrocarbonatsulphatecalciummagnesium ions are detected. Going to the
south chemical composition of the aquifee characteristicss changing to hydrocarbonate
sulphatesodium and hydrocarbonate sodium type #maamount of total dissoleksolids
increases to 20 mg/l.

BadenSarmatianaquifer (N1b-s)is the most productive and most important for centralized
water supply. Watebearing layers are represented by limestone with interlayers of fine gra
sand, sometimes clays, marls and gypsum. Thickness of the aquifer reaches 50 m, in son
up to90 m, with average thickness of about 25 m. In the northern part of the basin water b
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sediments outcrop to the p@uaternary surface and these areas coincide with the recharge
zones of the aquifer. Groundwater is discharging into the valley obPBut t r i. but ar
Southwards BadeBarmatian aquifer occurs deeper and near the village Gotesti it was dets
by drilling at the depth of 572 Mydraulic properties of the aquifer are rather poor. Hgdlic
conductivity reachesill2 m/day, with mean value§5 m/day, transmissivity is also IGwonly
5i 20 n¥/day. Capacityf wells varies in a range of @i 8l/s.

When water bearing rocks are composed of limestones they contain fresh or slightly mine
hydrocarbonatecalciumsodium water with minerakion below 1 g/l. Such areas, however,
are rather scarce and groundwaters with mineralization above 1 g/l are prevailing in the b

Upper Sarmatian Meotiaquifer systeniN1s3m), which can be included in this GW8only
partially exploited for groundwater abstraction in the southern part of the khasm.Sarmat
Meotis deposits in the area are represented bydiraéned sands and clay with the lenses of
guartz sand with total thickness of the aquifer BDm. his sand is watebearing and contains
good quality water. The thickness of water bearing layer$3sd. Yields of exploitation wells
vary between 3 and 73h. Waters from the aquifer system are supplying the needs of seve
enterprises. Near the Prutser valley yields of the wells increase to 18mwith the drawdown
of up to 30 m. This aquifer contains hydrocarborsddium waters with total mineralization of
1i 1.5 g/l. In some areas chemical composition changes to sutplydtecarbonatesodium an
mineralization increases to 2 g/l. Hydraulic parameters of the aquifer are rather poor: hydr
conductivity varies between805 m/day with mean value$ .3 m/day and transmissivity
changes in a range of 125 n#/day, mean being 5%day.

Groundwate monitoring results over three wells for the period from 2005 to 2009 indicate
decrease in the level of groundwater. The rate of decreaseiis.d.Beter per year. This can b
attributed to an increase in the water abstraction from the operating ieebliged in the vicinity.

Middle Sarmatian (Congeriev) aguifél1s2)isused for a centralised watsupply in the
southern part of Republic of Moldova. Groundwater is contained irgiiaged sands with
interlayers of clays, sandstones and limestonesKnkss of water bearing sediments varies
from 515 m to 4050 m with mean values of iZZ0 m. Hydraulic properties of water bearing
sands are quite poor. Hydraulic conductivity changes fraddrit®19 m/day average being3l
m/day.Transmissivity values are also very low and do not exceesl02@¥/day. Depth to
groundwater aquifer depends on the landscape and varies ffto 100m. Yields of wells
vary from 5 to 75 I/s. When hydrocarbonatédphatechloride anions dominate in graodwater
its mineralisation is below.% g/l. When chloridehydrocarbonate and sodium ions prevail tot
mineralzation increases up to 2 gMonitoring of the aquifer indicates a slight decrease in
groundwater level with the rate 0f400.65 ma.

Pontianaquifer (N2p) is spread in the southern part of Republic of Moldova. Water bearing
sediments are composed of sandy clays with interlayers of sand and shell limestone with
thickness of 780 mPrevailing hydraulic properties of watéearing sands are rather poor.
Hydraulic conductivity changes from583.7 with mean values of 3 m/day. Transmissivity
coefficient varies betweeni14b n#/day in some placdgg.g. Giurgiulesti village) increasing to
2501 260 n#/day. Depth to groundwater aifer depends on the landscape and varies from 2 {
125m. Yields of wells vary from1i 2.3 I/s, increasing southwards to787.6 I/s. Near the
village of Taraklia few springs are discharging into Prut river valley with the capacity®f 8
I/sec. Aquifer ontains fresh groundwater with mineralisation <1 g/l (figure 2.6) and prevaili
ions of hydrocarbonatesulphatechloride-sodium, sometimes sulphétsydrocarbonate
sodium.

Groundwater from this aquifer is used for drinking and agricultural water supply.

Description of
status
assessment
methodology

Chemical Status

Republic ofMoldova: The methodology for the chemical status assessment followed the
requirements of the Groundwater Directive (2006/118/EC) as well as the recommendatior
the CISGuidance Document no. 18Guidance on Groundwater status and trend assessmer

Romania: The methodology for the chemical status assessment followed the requirements
Groundwater Directive (2006/118/EC) as well as the recommendations of ti@uiti&nce
Document no. 18 Guidance on Groundwater status and trend assessment.

The first step was to check any exceedances of the quality standards and TVs which werg
established taken into consideration the NBL values. If no exceedances of the qualdydst
and TVs have been recorded, the groundwater body has been considered as being in gog
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chemical status. If exceedances of TVs were recorded the following relevant tests were c:
out:

1 Generalassessment of the chemical status: Data aggregatsmerformed and it
was checked whether the total area of exceedance was greater than 20% of the t
area of the GWB. The test showed a good status for ttee txady if no exceeding
occurs.

 Saline or other intrusion: not relevant.

9 Significant diminutiorof associated surface water chemistry and ecology due to
transfer of pollutants from the GWB: The location of the exceedance of the releva
was not found in areas where pollutants might be transferred to surface waters. A
comparison of the pollutambad transferred from the GWB to the surface water bod
with the total load in the surface water body did not exceed 50%. The test showe(
good status for the water body.

i Significant damage to GWDTESs due to transfer of pollutants from the GWB: No
GWDTE wa found to be damaged. The test showed a good status for the water b

1 Meets the requirements of WFD Article 7{3prinking Water Protected Areas: there
no evidence of increased treatment due to changes in water quality. The test sho
good statugor the water body

To assess the chemical status of the groundwater bodies, the following steps are conside

i for each monitoring point the annual averagacentrations for each indicatavas
calculated; for the metals the concentration of the dissolved form was considered

1 For each monitoring point the annual average concentration of the each parametg
was compared with the thresholds values (determined for each GWB) or standard
value fitrates and pesticides).

1 The GWB is of good chemical staitwhen no EQS or TV is exceeded in any monitor,
point.
1 The GWB is of poor clmeical status when EQS or TV arceeded at monitoring poin
representing more than 20% of the GWB surface.
Quantitaive Status:
Republic ofMoldova: The criterion for risk assessment of the quantity status is based on tr
assessment evolution of the groundwater levels. The quantitative status has been assess
into account the CIS Guidance ~ 18

Romania: Thecriterion for risk assessment of the quantity status is based on trend assess
evolution of the groundwater levelhe quantitative status has been assessed taking into
accounttheCISGu i d a n c €he followir®) criteria have been used:

1 water balane

1 the comection with surface waters

1 the influence on the terrestrial ecosystems which depend directly G\\ige
1 the effects of saline or other intrusions

The quantitative status analysis has been done foBWN&level by comparing the average of
the hydrostatic level from 2@1reference year) witthe multiannual average levels during th
whole period.

Groundwater
threshold
value
relationships

Receptaos considered:
Romania: Drinking Water standards
Republic ofMoldova:

Consideration of NBL and EQS (environmental guality standards, drinking water standarg
the TV establishment:

Romania: The methodology for TV establishment in Romania hasdmextoped according to
CIS Guidance No. 18BL are the key elements in the process of TV seisdescribed
previously, during the TV establishment, the NBL have been compared with the drinking v
standards. The maximum allowable concentrations (MAC) provided by the Law no.458/2(Q
amended, were chosen as TV where natural background level} gBsmaller than MAC.
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Where background levels are higher than MAC, a small addition of 0.2 NBL was used, in
to avoid misclassification of the respect®®/B(TV = NBL + 0.2 NBL = 1.2 NBL).

The updated list of TVs established for eBMvBwas publshed in the new Order of the Minst
no. 621/2014 approving TV for groundwater bodies from Romania.

Verbal Republic ofMoldova In order to assess the trend in pollutant concentrations, the results of
description of | chemical analysis from the monitoring points have been used. Minimum period of analysig
thetrend at least22 years (9962018).
assessment | Romania:In order to assess the trend in pollutant centzations, the results of the chemical
methodology | analysis from the monitoring points have been used. Minimum period of analysis was Hf l¢
years 0002017).
The methodology for identifying significant upper trends consists in adjustment and aggre
of the data from each monitoring points on groundwater bodies. The trend analysis was d
using the Gwstat program.
The steps used for trend assessment were:
1 Identifying the monitoring points and the associated results of chemical analysis,
assessment of data series, for eaclr yéaeference period (2002017
i Establishment of baseline concentration for each parameter as the average
concentration registereduring the year 2000
9 Calculation of annual average for the available data in each monitoring point
1 Significant upward trends were identified by Gwstat software, based on Anova Te|
Verbal Romania Trend reversal assessment methodology consists also in the use of Gwstat soft
description of | This method assumes that the time series can be characterized by two linear trends with
thetrend change within the time interval (analysis period). Thus, by applying theg@aittile of the
reversal distribution, a reversal of the trend is identified, if in the first section the slope of the trend
assessment | positive, and in the second section the slope of the trend is negative. The stages of the m
methodology | reversing the pollutant concentratidendency:

9 optimizng the choice of time sections regarding #hape of the resulting model;

1 examining the significance of the rift for the simple linear regression model based
the square of the residue sum;

1 conducting a statistical test i@rify that the Zections model is significantly more thg
a simple regression model

Threshold values per GWB

Related
Level of TV to risk in
establishment | this
Pollutant / TV (or range) (national, RBD, | GWB
Indicator [unit] NBL (or range) [unit] GWB) [yesH]
RO Nitrates 50 mgl/l National -
RO Benzen 10 pg/l National -
RO Tricloretilena 10 pg/l National -
RO Tetracloretilena | 10 pg/l National -
RO Ammonium 6.4 mg/l 5,34 mg/l GWB -
RO Chlorides 250 mg/l 78,87mgl/l GWB -
RO Sulphates 250 mg/l 192mg/| GWB -
RO Nitrites 0,5 mg/l 0.34 mg/l GWB -
RO Phosphates 1,4 mg/l 1,13 mg/l GWB -
RO Chromium 0,05 mg/l 0.0003033ng/| GWB -
RO Nickel 0,02 mg/l 0.00053mg/I GWB -
RO Copper 0,1 mgl/l 0.00307mg/| GWB -
RO Zinc 5 mg/l 0.02425mg/| GWB -
RO Cadmium 0,005 mg/l 0.0000455ng/I GWB -
RO Mercury 0,001 mg/l 0.000003385ng/| GWB -
RO Lead 0,01 mgl/l 0.0001825ng!/| GWB -
RO Arsenic 0,01mgl/l 0.08175mg/l GWB -
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GWB-4: Sarmatian GWB

GWB-4 National share| BG-4 Status 2@1 for each national
RO-4 GWB?
Chemical .
(substance) QUL
List of individual GWbodies BG-4 BG1G000000N049 Good Good
forming the whole national share RG-4 RODLO4 Poor (nitrates) Good
(national code incl. country code)

Description/C
haracterisation
of the ICPDR
GW-body

The starting point for identifying the boundarieditd GWBBG1G000000N049 Sarmatids

thegeological boundariesThe lithological composition of watdrearing deposits is as follows
- in Bulgaria: limestones, sands;

Overlying strata consists of loess and loesses clays and clays. The age of the above men

deposits is Quaternary. The GWB is vulnerable with cropped out regions of limestones an

sandstones or covered tvibess. GWB mainse is for drinking water supply, agriculture and

industry supply.

Romania: Criteria for delineation are the development of Sarmatian permeable deposits a

water resources in these deposits. The lithological composition of Wwaseng deposits is

oollitic limestones and organogenic limestone.

Overlying strata consists of loess and clapse GWB is well protected in the clay covered
areas, but is vulnerable to pollution in pdeminantly loess and sands covered areas. This
explains nitratecontamination in some areas.

GWB main use is for drinking water supply, and also agricultural and industrial purposes.
The main pressures are agriculture activities, waste landfills and less industrial plants.
The criterion f or shedize, ahich exoeeds 4000fkmdnp or t a n

Description of
status
assessment
methodology

Chemical Status

Bulgaria: Assessment of the chemical status of groundwater has been done by carrying o
following tess and steps:

GQATest: General assessment of the chemical statGS\E.

Step 1.Calculation of arithmetic means per monitoring point (MP) for each indicator for the
period 20172020. Values below LoQ are replaced by % LoQ.

Step 2:Comparison of arithmetic means witletlowest QS or TVs (EQS, intrusion of salt or
polluted waters, drinking water standard or other).

Step 3:Assessment of the chemical status in the area of the MP:
- If for all indicators, the status is "good", then the GWB in the area of the MP is "ga

- If for one or more indicators, the status is "poor", then the GWB in the area of the

is "poor". In this case, a careful analysis was carried out of the primary hydrochen

data. If the data are doubtful or insufficiently reliable, the indicator (iatics) are
rejected from the final assessment and a respective justification for this is present

Step 41 f in the areas of al | MP the status
tests are needed.

Step 5:The confidence of the assessmesmtdatermined by the following criteria:

- Density of the monitoring points in GWB: low (1 MP on area > 200 km?2); medium
MP on area 50200 km?), high (1 MP on area <50 km?);

- Data have to meet the following requirementt:analytical methods are validated
accordance with standard BDS EN ISO / HEQ025 or other equivalent internationall
recognized standard. Accredited laboratories shall ensure minimum criteria for all
analytical methodsMinimum length of the time series.

Step 6:The extent of exceedance was calculdfetie status is determined as "poor" for one ¢
more indicators in one or more MP, then an assessment of the affected area was perform

- Based on the conceptual model, it is determined whether thgdiRs) is (are)
located in the recharge zone or in the transit zone or in the drainage zone of GWH
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- The areas of GWB in which the average annual concentrations of pollutants exce
or TV have been delineated. Each area of GWB affected by pollutlodesahe area
located between the MP where QS or TV have been exceeded. Further, a 1 km b)
zone was delineated around this zone or around the contaminated MP.

Step 71f the polluted area is more than 20% of the total area of the GWB, the confidence
assessment was made according step 5.

Step 8:The places of the exceedances are connected with the groundwater receptors. De
on the identified locations and GW receptors, relevant tests have been applied: saline or ¢
intrusion, surface water boe$ with deteriorated status, GW directly dependent terrestrial
ecosystems, drinking and household water supply located at polluted area.

Step 9 Local conceptual models have been developed for each exceedance point cortiee
possibility for thepollutant to move through the GWilentification of pressures, additional
trend assessment.

A GWB is in good chemical status when the extent of exceedance is less than 20% and t}
remaining tests show that: the quality of groundwater used for drinkinglamestic water
supply has not deteriorated, the GW stateisited to surface waters and terrestrial ecosysten
(directly dependent of GW) has not deteriorated and there is no intrusion of salt or pollute
waters; no significant and sustainable upward tiein concentrations of pollutants and
pollution indicators have been identified.

Romania: The methodology for the chemical status assessment followed the requirements
Groundwater Directive (2006/118/EC) as well as the recommendations of the CEhG
Document no. 18 Guidance on Groundwater status and trend assessment.

The first step is to check any exceedances of the quality standards and TVs which were
established taken into consideration the NBL values. If no exceedances of the qualitydstar
and TVs are recorded, the groundwater body is considered as being in good chemical sta
exceedances of TVs or quality standards are recorded the following relevant tests are car
out:

1 General assessment of the chemical status: Data aggoegatperformed and it is
checked whether the total area of exceedance is greater than 20% of the total arg
the GWB. In case there are no exceedances, the test indicate a good status for th
body.

 Saline or other intrusion: not relevant.

1 Significant diminution of associated surface water chemistry and ecology due to
transfer of pollutants from the GWB: the location of the exceedance of the relevar
was not found in areas where pollutants might be transferred to surface waters; a
comparison ofhe pollutant load transferred from the GWB to the surface water bo
with the total load in the surface water body did not exceed 50%. The test show a|
status for the water body if these criteria are achieved.

1 Significant damage to GWDTES due to trf@n®f pollutants from the GWB: No
GWDTE was found to be damaged. The test show a good status for the water bo
this criteria is achieved,;

1 Meets the requirements of WFD Article 7{prinking Water Protected Areas: there
no evidence of increaseditment due to changes in water quality.
To assess the chemical status of the groundwater bodies, the following steps are conside

1 for each monitoring point the annual average concentrations for each indicator wg
calculated; for the metals ttmoncentration of the dissolved form was considered,;

1 For each monitoring point the annual average concentration of the each parametg
was compared with the thresholds values (determined for each GWB) or standard
value (nitrates and pesticides).

1 The GWB i®f good chemical statwhen no EQS or TV is exceeded in any monitor,
point.

1 The GWB is of poor chemical status when EQS or TV are exceeded at monitoring
representing more than 20% of the GWB surface.

The chemical status of the GWB RODLOG is poonsidering the results of applying the
methodology for chemical status assessment
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Quantitative Status

Bulgaria: Theassessmerdonsidered data from national and salbnitoring ofgroundwater
abstraction facilitiesaccording to the issued permit§he main criteria for assessing goog
guantitative status are the exploitable (available) groundwater resources of GWB and t
groundwater levelTo verify compliance with thequirements of the WEDvarious test were
performed The assessment wiaasedon datafrom 2017 2020andtrends were assessedith
data from 20072020.The following tests were performed:

- Water balance test: the assessment of the GW level downward trend is an indig
that, theavailable GWresourceswere exceeded and the GWB is in poor status.

- Surface water test and terrestrial ecosystem test: both not applicable eBGurface
water bodies and terrestrial ecosystems are not associated/connected.

- Saline intrusion test: not relevant

Romania: The criterion for risk assessment of the quantity status is based on trend assess
evolution of the groundwater levelEhe quantitative status has been assessed taking into
account the CIS Guidance no.18. The following criteria have been used:

1 water kalance

i the comection with surface waters

1 the influence on the terrestrial ecosystems which depend directly G\
1 the effects of saline or other intrusions

The quantitative status analysis has been done faBiN8level by comparing the average of
the hydrostatic level from 2@1reference year) witthe multiannual average levedsiring the
whole observation period

Groundwater
threshold
value
relationships

Receptors considered:
Romania: Drinking Water standards
Bulgaria: Drinking Water standards

Consideration of NBL and EQS (environmental quality standards, drinking water standarg
the TV establishment:

Romania: Themethodology for TV establishment in Romania has been developed accordi
CIS Guidance No. 18BL are the key elements in the process of TV setting. As desaiitvesd
during the T\establishmenthe NBL have been compared with the drinking water standard
The maximum allowable concentrations (MAC) provided by the Law no0.458/2002 as ame
were chosen as TV where NBL are smaller than MAC. Where NBL are higher than MAC,
addition of 0.2NBL was used, in order to avoid misclassification of the respeGWB(TV =
NBL + 0.2 NBL = 1.2 NBL).

The updated list of TVs established for each GWB was published in the new Order of the
no. 621/2014 approving TV for GWBs from Romania.

Bulgaria: The methodology for TV determination in Bulgaria has been developed accordir
CIS Guidance No. 18.Vs are determined by comparing NBLs with criterial values (CVs). C
is the concentration of a pollutant (without taking into account the NBUlsgh, if exceeded,
could lead to a distortion of the criteria for good status. CVs should take into account the
assessment and receptors of groundwater

The NBL were established for e aAsdessaenbf tre
natural hydrochemical background of the substances composition of groundwater in Bulg
(GEOFUND V402),199% NBLs areu®yaMygabbO4fowl, Hu
tb, Zn, ¢s, Fe, F, ¢1 ., [n, w&r, &, V, J,
TheNBLs were deterined for each hydrogeological classes (5 classes) in the 90th percel
and 50th percentile (median) of the statistical sample.

Criterial values (CVs) have been drinking water standards according to the Bulga
Regulation No.

WhenNBL > CV, theTV isequal toNBL.

When C\&> NBL, the TV =NBL + Ktv* (CV-NBL).0 < Ktv < 1

Ktvis usually between 0.5 and 0.&s,recommended and proind reasonable assurance

Ktv <0.5 has a large certainty anislused for GWBs, which have important economic
significance and are the sole source of drinking water supply of settlements. This value sh
used for such GWB to which they are attached particularly valuable wetlands presence of]
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dependent PA terrestili@cosystemshe higher value (0.733 used in all other cases or GWB
already classified bodies at risk.

Verbal
description of
thetrend
assessment
methodology

Bulgaria: The trend analysis is based on recognized statistical methods such as regre
method and a time series of data from 2012 to 2019 (using annual valuesarserai or
quarterly values).

Based on regression analysis is assessed whether there is arbtieakrend i.e. aftesustained
upwardtrendfollows sustained dowmard trend or the oppositecase thesustained dowmard
trendis followedby sustained upwartiend

1 Initially, the entire curve of the experimental data is approximated by a polynomia
curve of degree 2 ( quadratic regression curve).

1 If there is detected a maximum in the polynomial curve it means that a change of
direction of the trend is availablefrom asending to descending.

9 If there is detected a minimum in the polynomial curve it means that a change of
direction of the trend is availablefrom descending to ascending.

1 Then, (in case of available maximum) the entire curve is divided into twohman 1st
branchi till the date of the maximum and the second brarafter the peak.

1 In case with available minimum: 1st brarichill the date of the minimum and the
second branch after the minimum.

1 Data from the first and second branch are comsédl separately and am@gproximated
by linear trendsgtraight lines). The date at which it crossed the two approximating
straight lines corresponds to the date at which it changes the direction of the linez
trend- from ascending to descending or froesdending to ascending

By extrapolation of the second ( falling) trend can be predicted date at which the starting
concentration ( 75%WQS in our case 60% TWill be reached

Romania:In order to assess the trend in pollutant concentrations, the resfultie® chemical
analysis from the monitoring points have been used. Minimum period of analysis was &t I¢
years (20002017).

The methodology for identifying significant upper trends consists in adjustment and aggre
of the data from each monitoring points on groundwater bodies. The trend analysis was d
using the Gwstat program.

The steps used for trend assessment were:

1 Identifying the monitoring points and the associated results of chemical analysis,
assessment of data series, for each year of reference period 2203D

1 Establishment of baseline concentration for each parameter as the average
concentration registereduring the year 2000

9 Calculation of annual average for the available data in each monitoring point
1 Significant upward trends were identified by Gwstat software, based on Anova Te|

Verbal
description of
thetrend
reversal
assessment
methodology

Bulgaria: Thestarting point for trend reversal should be placed where the concentration of]
pollutantreaches 75% of the groundwaiguality standard or 75% of the threshold value of tf
relevant pollutant. Selected starting pts should be possible to reverse trends in the most
effective way beforpollutantconcentrations can cause irreversildieanges in groundwater
quality. When we have GWB who responds too slowly to changes, there may be a need fg
early starting point ad vice versa for responsiveGWB should be choserasting point at a
later moment.

Initially, the entire curve of the experimental data is approximated by a polynoomad of
degree 2 (quadratic regression curve)

1 If there is detected maximum in the polynomial curve it means that a change of
direction of the trend is availablefrom ascending to descending.

9 If there is detected a minimum in the polynomial curve it means that a change o
direction of the trend is availablefrom descending to ascending.

1 Then, (in case of available maximum) the entire curve is divided into two bran&he
branchi till the date of the maximum and the second brarafter the peak

In case with available minimumstbranchi till the date of the minimum and thecead branch
- after the minimum
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Data from the first and second branch are considered separately amgpreximated by linear
trends étraight lines) The date at which it crossed the two approximating straight lin
corresponds to the date at which it changes the direction of the lireeal - from ascending to
descending or from descending to ascending

By extrapolation of the seconfhlling) trend can be predicted date at whithe starting
concentration 15% GWQS in our case 60% TV) will be reached .Practically for the second
RBMP ve have used 60 % from the TV.

Romania: Trend reversal assessment methodology consists also in the use of Gwstat soft
This methodssumeshat the time series can be characterized by two linear trends with a s
change within the time interval (analysis period). Thus, by applying the 95% quantile of th
distribution, a reversal of the trend is identified, if in the first section the sibthee trend is
positive, and in the second section the slope of the trend is negative. The stages of the m
reversing the pollutant concentration tendency:

1 optimizing the choice of time sections regarding the shape of the resulting model;

1 examinimg the significance of the rift for the simple linear regression model based
the square of the residue sum;

1 conducting a statistical test to verify that the&ctions model is significantly more thg

a simple regression model

Threshold values perGWB

Related
Level of TV to risk in
establishment | this
Pollutant / TV (or range) (national, RBD, | GWB
Indicator [unit] NBL (or range) [unit] GWB) [yest]
RO Nitrates 50 mg/l National Yes
RO Benzen 10 ug/l National -
RO Tricloretilena 10 ug/l National -
RO Tetracloretilena | 10 ug/l National -
RO Ammonium 0.7 mgl/l 0.504 mg/l GWB -
RO Chlorides 250 mg/l 189 mg/| GWB -
RO Sulphates 250 mg/l 120.5 mg/l GWB -
RO Nitrites 0,5 mgl/l 0.069 mg/l GWB -
RO Phosphates 0,5 mg/l 0.21 mg/l GWB -
RO Nickel 0,02 mg/l 0.035 mg/l GWB -
RO Zinc 5 mg/l 0.355 mg/l GWB -
RO Cadmium 0.005 mg/l 0.000202 mg/I GWB -
RO Mercury 0.001 mg/l 0.00012 mg/l GWB -
RO Lead 0.01mg/I 0.001 mg/l GWB -
RO Arsenic 0.01 mg/l 0.0013 mg/l GWB -
BG Nitrates 39.87 mg/l 9.49mg/l GWB -
BG Pesticides sum | 0.375 ug/l GWB -
BG Arsenic 0.0077 mg/l 0.0007mg/l GWB -
BG Lead 0.0076 mg/l 0.0005 mg/l GWB -
BG Cadmium 0.0039 mg/l 0.0005 mg/l GWB -
BG Mercury 0.0008 mg/I 0.0002 mg/l GWB -
BG Ammonium 0.3758 mg/l 0.0031mg/l GWB -
BG Chlorides 188.75 mg/l 5 mg/l GWB -
BG Sulphates 189 mg/I 6 mg/l GWB -
BG Tri+Tetraclo 7.5 pg/l GWB
retilena
BG Conductivity 1713.6 uS/cm 854.5 uS/cm GWB -
BG Manganese 0.0379 mg/l 0.016 mg/l GWB -
BG Total Iron 0.1513 mg/l 0.005 mg/l GWB -
BG Nitrites 0.375 mg/l 0.0001 mgl/l GWB -
BG Sodium 158.25 mg/I 33 mg/l GWB -
BG Chromium 38.25 mg/l 3 pg/l GWB -
BG Cupper 0.1501 mg/l 0.003 mg/l GWB -
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BG Nikel 15.5 ug/l 2 ug/l GWB -
BG Zink 0.7537 mg/l 0.015mg/l GWB
BG COD- Mn 3.8625 mgO2/I 0.45 mgO2/l GWB -
BG PO4 0.3798 mg/l 0.0195 mg/l GWB -
BG Cyanides 0.04 mg/l 0.01 mg/l GWB -
GWB-5: Mures / Maros
GWB-5 National share HU-5 Status 2@1 for each national
RO-5 GWB?
Chemical .
(substance) QLB
List of individual GWbodies HU HU_AIQ605 Poor (NH4, Good
forming the whole national share NOs, SQ, C))
(national code incl. country code) HU HU_AIQ604 Good Good
HU HU_AIQ594 Poor (NH;, Poor
NOs, SQ)
HU HU_AIQ593 Good Good
RO ROMU20 Poor(nitrates) Good
RO ROMU22 Good Good

Description/C
haracterisation
of the ICPDR
GW-body

The alluvial deposit of the Maros/Mures River lies along both sides of the sotiegarian
I Romanian border, to the north of thetual river bed of thélaros/Mures. In particular, it is
an important water resource for drinking wataurposes for both countries and water
abstraction in one country influences thater availability in the other.

The basin of the SE part of the Gréhingarian Plain is filled up with more th&000 m thick
deposits of different ages, which are progressively thinnifpimania. The alluvial fan of the
Maros/Mures River forms the Pleistocene parthef strata.The aquifer is divided into several
GWBs n both countries. Despite the differenaeshe delineation method of the two countrieg
it was possible to select the relevargter bodies from the transboundary point of view. Of {
four water bodiegontaining cold water in Hungary (HU), two conta@uaternary strata from
thesurface to a depth of 30 m, namely the shallow GWBs AIQ605, HU_AIQ59%
Underneath them are two porous GWBs (GMIB AlQ604,HU_AIQ593, which, besides
Quaternary strata, include some parts of the UpRannonian deposits asell (to a depth of
4001500 m corresponding to the surfaseparating cold and thermalaters).

Two Quaternary water bodies have baefected in Romania.

On theRomanianside, two water bodies are included in the transbounéagfuation because
in the Romanian method there is a separating horizon dirttieof the Upper (GWB
ROMUZ20) and Lower Pleistocene (GWB RIJ22) ageof the strata. Both water bodies can
lithologically characterised by pebblesands and clayey intéayers, but the upper part is
significantly coarser with bettgvermeability. Virtually following the same separation line or
the Hungarian side, thiewer 100 m of the 23300 m thick Pleistocene ata is siltysand,
sandysilt, sandand clay, and the upper part is mainly sand with gravel, so that permeabil
improves towards the surface (the hydraulic conductivity of the aquifers rangesen 530
m/day). The covering layer is mainly sandy gsiltlalay of 313 mthickness.

On the Romanian side, the upper water body is unconfined and theisoveerfined.

In Hungary both confined and unconfined conditions occur in the southern water bodies
(HU_AIQ604, HU_AIQ6095 and mainly confinedonditions are characteristic for the water
bodies of the upward flow systehil AlIQ593 HU_AIQ59). The groundwater table is 2 m
below the surface in Hungary. Recharge in sandy areas has only local importance (15
Mm3/year). At present, because of thasiderable amount of water abstracted from the de¢
layers, there is a permanent recharge from shallow groundwater to the deep groundwate
system (app. 15 Mifyear) and large areas with sandjity covered layers also contribute to
the recharge of the abyscted amount in Hungary. Another important element of the globa
recharge of the Hungarian part is the lateral flow across the border, estimated 20 Mir#/d
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(uncertain value based on limited available knowledge). The direction of the groundwate
is from the recharge area to the discharge areas (main river valleys and zones with
groundwater level close to the surface) i.e. from SE to N and NW

Description of
status
assessment
methodology

Chemical status

Romania The methodology for thehemical status assessment followed the requirements
the Groundwater Directive (2006/118/EC) as well as the recommendations of the CIS
Guidance Document no. I8Guidance on Groundwater status and trend assessment.

The first step is to check any excemtks of the quality standards and TVs which were
established taken into consideration the NBL values. If no exceedances of the quality stg
and TVs are recorded, the groundwater body is considered as being in good chemical st
exceedances of B\or quality standards are recorded the following relevant tests are catrri
out:

1 General assessment of the chemical status: Data aggregation is performed and
checked whether the total area of exceedance is greater than 20% of the total ar
the GWB. In case there are no exceedances, the test indicate a good status for t
water body.

 Saline or other intrusion: not relevant.

1 Significant diminution of associated surface water chemistry and ecology due to
transfer of pollutants from the GWB: the &tion of the exceedance of the relevant
TVs was not found in areas where pollutants might be transferred to surface wat
comparison of the pollutant load transferred from the GWB to the surface water
with the total load in the surface water badig not exceed 50%. The test show a g
status for the water body if these criteria are achieved.

1 Significant damage to GWDTESs due to transfer of pollutants from the GWB: No
GWDTE was found to be damaged. The test show a good status for the waiér b
this criteria is achieved,;

1 Meets the requirements of WFD Article 7{3prinking Water Protected Areas: there
is no evidence of increased treatment due to changes in water quality.

To assess the chemical status of the groundwater bodies, the folktefrsgare considered:

1 For each monitoring point the annual average concentrations for each indicator
calculated; for the metals the concentration of the dissolved form was considere

1 For each monitoring point the annual average concentration of thk parameters
was compared with the thresholds values (determined for each GWB) or standal
value (nitrates and pesticides).

1 The GWB is of good chemical statuhen no EQS or TV is exceeded in any
monitoring point.

1 The GWB is of poor chemical statihen EQS or TV are exceeded at monitoring
points representing more than 20% of the GWB surface.

Thechemicalstatus of the GWB ROMUZ20 is poor, considering the results of applying the
methodology for chemical status assessment

Hungary: Assessment of theaiical status o6WBswas conducted: Analysing of the
chemical data of individual monitoring points within each of the GWBs; Identifying of the
pressures sources of pollution; ThEIBLswere calculated and used to determings TVs
have beenleterminedaccording to CIS Guidance No. 18. Contamination limits have been
determined for all indicators listed in Annex Il Part B of Directive 2006/118/EC and indica
of the report under Ar& of Directive 2006/118/EC.

The following parameters were investigated:

a) NBLwas determined for the following components: nitrate, ammonium, specific
conductivity, sulphate, chloride, arsenic, cadmium, lead, meroutlypsphosphate

b) For each monitoring poirthe median concentration of each parameters of the stu
period was compared to thd/s(determined for each GWB) or standards val(ie
the case ofitrates metalsand pesticides).

c) Different tests were conducted to assB¥gBstatus: Diffuse pollution test (nitrate,
ammoniumorthosphosphajeDrinking water supply tests for numerous elements ¢
components in both drinking wateells and monitoring wells artdend analysis
based on the data of the surveillance monitoringesgsStudied components of thes
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tests are: nitrate, ammonium, chloride, sulphate, specific conductivity, mercury, ¢
cadmium, pesticides and organics, furthermioréhe trend analysis pldnddissolved
oxygen.

d) Based on theetests GWBwas evaluated.
Quantitative Status

Romania Thecriterion for risk assessment of the quantity status is based on trend asses
evolution of the groundwater levelEhe quantitative status has been assessed taking into
account CIS Guidanddo.18. The following criteria have been used:

T water balance

1 theconnetionwith surface waters

1 the influence on the terrestrial ecosystems which depend directly G\Wige
1 the effects of saline or other intrusions

The quantitative status analysis has been done foBWN&level by comparing the averagé o
the hydrostatidevel from 2Q7 (reference year) with the multiannual average ledelgng the
whole observation period

Hungary: To determine the overall quantitative status for a GWB, a series of tests should
applied thatconsiderghe impacts of anthropogenically induced letiegm alterations in

groundwater level and/or flow. Each test will assess whether the GWB is meetietetrant
environmental objectives. The quantitative status has been assessed taking into account
Guidance No.18. The following criteria have been used:

GWalteration (Drawdown) test

Water Balance test

Surface Water Flow test

GroundwatemDependent Terrestrial Ecosystems (GWDTE)
i Saline or other Intrusion test

=a =4 =4 =

Groundwater
threshold
value
relationships

Receptors considered
Romania Drinking Water standards
Hungary: Drinking water

Consideration of NBL and EQS (environmergablity standards, drinking water standards)
the TV establishment:

Romania The methodology for TV establishment in Romania has been developed accor
CIS Guidance No. 18N\BL are the key elements in the process of TV setting.

As described previaly, during the TV establishment, the NBL have been compared with
drinking water standards. The maximum allowable concentrations (MAC) provided by the
no.458/2002 as amended, were chosen as TV where NBL are smaller than MAC. Where
background levelare higher than MAC, a small addition of 0.2 NBL was used, in order to
avoid misclassification of the respecti@&VB(TV = NBL + 0.2 NBL = 1.2 NBL).

The updated list of TVs established for e@aBwas published in the new Order of the
Minster no. 621/2014 approving TV for groundwater bodies from Romania.

Hungary:

EQS for herbicides and total pesticides;, ttétrachloroethylenes based on 201/2001. (X.25

Gov. decree and the 6/20qQ®V.14.) KvWWMEUM-FVM common ministerial decree in
correspondence to |. Annex of the 2006/118/EC directive.

In Hungary, more than 95% of drinking water ensured from subsurface waters, so for all
components the DWS is applicable.

For those GWBsvhere the NBL was higher than the DWS due to natural hgdodogical
reasons, the TVs for ammonium, SO4 and EC were defined by taking into account these
values, as described in Guidance Document No. 18.

Verbal
description of
thetrend

Romania In order to assess the trend in pollutant concentrations, the results of the chem
analysis from the monitoring points have been used. Minimum period of analysis was at
17 years (200€2017).
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assessment
methodology

The methodology fadentifying significant upper trends consists in adjustment and
aggregation of the data from each monitoring points on groundwater bodies. The trend
analysis was done using the Gwstat program. The steps used for trend assessment werg

1 Identifying the mondtring points and the associated results of chemical analysis,
assessment of data series, for each year of reference period 220@D

1 Establishment of baseline concentration for each parameter as the average
concentration registered during the year 2000

1 Calculation of annual average for the available data in each monitoring point
1 Significant upward trends were identified by Gwstat software, based on Anova T

Hungary: To assess the trend of pollutant concentrations, chemical data of the surveillan
manitoring systems were used for the period of 2000 to Z¥R trend analysis was done
using Matlab program package of M&tendall method with fitted Sen slope. The steps use
for trend assessment were:

9 During the assessment trend of @imponentsafr all monitoring objects were create)
using yearly average data and excluding time series with less than palats.

1 The trend of groundwater body level aggregates of yearly annual data were asse
as well.

1 Significant upward or downwartlends were identified on 95 and 90% significance
levelusingMarK endal | met hod with Senés sl o

Verbal
description of
thetrend
reversal
assessment
methodology

Romania Trend reversal assessment methodology consists also in the use of Btstate.
This method assumes that the time series can be characterized by two linear trends with
change within the time interval (analysis period). Thus, by applying the 95% quantile of t
distribution, a reversal of the trend is identified rifthe first section the slope of the trend is
positive, and in the second section the slope of the trend is negative. The stages of the n
reversing the pollutant concentration tendency:

1 optimizing the choice of time sections regarding the shaffeatsulting model;

1 examining the significance of the rift for the simple linear regression model base
the square of the residue sum;

1 conducting a statistical test to verify that the&ctions model is significantly more
than a simple regression mdde

Hungary: To assess the trend reversal of pollutant concentratisrs consecutive time
periods were compared and evaluated

Threshold values per GWB

Related
Level of TV | to risk
establishment| in this
TV (or range) (national, GWB
Pollutant / Indicator [unit] NBL (or range) [unit] RBD, GWB) | [yest]
HU Nitrates 50 mg/l 0,512.1 mg/l GWB Yes
HU Ammonium 2-5 mgl/l 1,974.54 mg/l GWB Yes
HU Conductivity 25004000uS/cm | 12102500 yS/cm GWB -
HU Sulfate 250500 mg/l 20-481mgl/l GWB Yes
HU Chloride 250-500mg/l 32,5300mg/l GWB Yes
HU Ortophosphate 2-5 mgl/l 0.651.71 mg/l GWB
HU Cadmium 5 pg/l 0.16-0.83 g/l national -
HU Lead 10 pg/l 2.7-5 pg/l national -
HU Mercury 1 pg/l 0.39-0.49 pg/l national -
HU Trichlorethylene 10 pg/l national -
HU Tetrachbroethylene | 10 pg/l national -
HU Absorbed organic | 20 pg/l national -
halogensAOX
HU Pesticides by 0,1 pg/l national -
components
HU Pesticides all 0,5 pg/l national -
RO Nitrates 50 mg/l National Yes
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RO Benzen 10 g/l National -
RO Tricloretilena 10 g/l National -
RO Tetracloretilena 10 g/l National -
RO Ammonium 0.5/1.9 mg/l 0.216 1.56 mg/l GWB -
RO Chlorides 250 mg/l 66.755 179.57 mg/l GWB -
RO Sulphates 250 mg/l 102.04 193.99mg/I GWB -
RO Nitrites 0,5 mgl/l 0.046 0.2mg/! GWB -
RO Phosphates 0,5 0.6mg/l 0.134 0.5mg/| GWB -
RO Chromium 0,05 mg/| 0.0062960.0081Ing/I GWB -
RO Nickel 0,02 mg/l 0.009 0.00836mg/l GWB -
RO Copper 0.1 mg/l 0.01130.0117mgl/l GWB -
RO Zinc 5 mg/l 0.1250.0274mg!/| GWB -
RO Cadmium 0.005 mg!/l 0.0035mg/I GWB -
RO Lead 0.01-0.02 mg/| 0.00750.01316mg/l GWB -
RO Arsenic 0.04 mg/l 0.0289 mg/| GWB -
RO Phenols 0.002mg/I 0.0015mg/l GWB -
GWB-6: Somes / Szamos
GWB-6 National share HU-6 Status 2@1 foreach national
RO-6 GWB?
Chemical .
(substance) QLB
List of individual GW-bodies HU HU_AIQ649 Good Good
forming the whole national share HU HU_AIQ648 Good Good
(national code incl. country code) HU HU_AIQ600 Good Good
HU HU_AIQ601 Good Good
RO ROS001 Good Good
RO ROS013 Good Good
Description/C | Reasons for selection @ important transboundary GWB
haracterisation The alluvial deposit of thEomes/Szamos River extends on both sides obttiern part of the
of the ICPDR | HyngarianRomanian border. It is also connected to the aqufestem lying in Ukraine close
GW-body the borders. The aquifer system supplies drinkireger to a population of approx. 170,0

inhabitants in Romania and 50,0@thabitants in Hungary. On the Hungarian side, due to
lowland character andupward flow system, the terrestrial ecosystems require su
transpiration fromgroundwater; 7% of the area of the water body is under eatonservation
Therecharge zone is in Romania and Ukraine, thus the available groundwater resmual tiee
status of the terrestrial ecosystems on the Hungarian side depend latettad flow from the
neighbouring countries. The Romanian and Hungariansofthe water body complex ai
described below.

General description
The Somes/Szamos River has formed 238D m thick alluvial deposit

The aquifer is divided into several GWBs in both countries. Despite the differences
delineation method of ¢htwo countries, it was possible to select the relevant water bodies
the transboundary point of view.

Four water bodies containing cold water occur in Hungary. Two of them contain Quate
strata from the surface to a depth of 30 m, namely shallow GWBs (HU_AIQ649
HU_AIQ600). Underneath are the porous GWBs (HU_AIQ648, HU_AIQ601), which b
Quaternary strata include some parts of the Upgeannonian deposits as well, to a depth
400'500 m corresponding to the surface separating coldthadnal waters.

This HolocenePleistocene formation is divided vertically in Romania by the horizon separ
the Upper and LowerPleistocene strata. In Romania two water bodies are considg
overlapping each other, covering a surface @40 kni. According to the Hungarian approac
of delineation, the cold part of the UppPannonian and the Pleistocene and Holockyers
are vertically unifiedThe Hungarian part can be characterised only by an upward flow sy
thus no further horizontal separah is applied. The area covered by the water body is 1
km2.

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org



Danube River Basin Managementplat021 37

In Romanig the shallow (HolocerbpperPleistocene) aquifer is unconfined, consisting
sands, argillaceous sands, gravels and even boulders in the eastern part, and has a dép
35 m. The siltyclayey covering layer isi35 m thick.

The deeper (LowepPleistocene) aquifer is confined (it is separated from the Uppeistocene
part by a clay layer); its bottom is declining from 30 m to 130 m below the surface from E
West. Thgravely and sandy strata (characteristic to westwards from-Bkte town) represen
the main aquifer for water supply in the region.

In Hungary (as part of the cold water body), the Quaternary (Pleistocene) and Holocene
are 50 m thick at the Ukraian border and its continuouslgeclining bottom is around 200

below the surface at the western bounda¥fainly confined conditions characterise th
Hungarian part, with a silty clayegovering layer of 16 m (increasing from the NE to the SV
TheQuaternaryaquifer is sand or gravelly sand, and the hydraulic conductivity ranges bet
10- 30 m/d. It should be noted that the Hungarian water body includes the cold eatgng
part of the UppefPannonian formation as well, to a depth of 4800 m(under this level
thermal water of a temperature greater than 30 °C can be found).

Depth of the groundwater level (mainly pressurecamfinedarea) below thesurface ranges
between 2 and 5 m in Hungary. The flow direction is from the ENE to the WSW @obnotries,
corresponding to the recharge and main dischargees (rivers and area with groundwater le
close to the surface).

The recharge area is in the Romanian part of the water body (and in Ukrairtdélnigary the
infiltrated amount from local ieharge zones supplies neighbourttigcharge zones and cann
be considered as part of the available groundwadsources.

Description of
status
assessment
methodology

Chemical status

Romania The methodology for the chemical status assesdolmwed the requirements of
the Groundwater Directive (2006/118/EC) as well as the recommendations of the CIS
Guidance Document no. 18Guidance on Groundwater status and trend assessment.

The first step is to check any exceedances of the quality stenatad TVs which were
established taken into consideration the NBL values. If no exceedances of the quality st
and TVs are recorded, the groundwater body is considered as being in good chemical st
exceedances of TVs or quality standardsramrded the following relevant tests are carried
out:

1 General assessment of the chemical status: Data aggregation is performed and
checked whether the total area of exceedance is greater than 20% of the total ar
the GWB. In case there are agceedances, the test indicate a good status for the
water body.

 Saline or other intrusion: not relevant.

1 Significant diminution of associated surface water chemistry and ecology due to
transfer of pollutants from the GWB: the location of the exceedaribe oélevant
TVs was not found in areas where pollutants might be transferred to surface wat
comparison of the pollutant load transferred from the GWB to the surface water
with the total load in the surface water body did not exceed 50%. $hehtaw a gooo
status for the water body if these criteria are achieved.

1 Significant damage to GWDTESs due to transfer of pollutants from the GWB: No
GWDTE was found to be damaged. The test show a good status for the water b
this criteria isachieved;

1 Meets the requirements of WFD Article 7{3prinking Water Protected Areas: there
is no evidence of increased treatment due to changes in water quality.

To assess the chemical status of the groundwater bodies, the following steps are consid

1 For each monitoring point the annual average concentrations for each indicator
calculated; for the metals the concentration of the dissolved form was considere

1 For each monitoring point the annual average concentration of the each parame
was canpared with the thresholds values (determined for each GWB) or standar
value (nitrates and pesticides).

1 The GWB is of good chemical status when no EQS or TV is exceeded in any
monitoring point.
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1 The GWB is of poor chemical status when EQS or TV are eede¢anonitoring
points representing more than 20% of the GWB surface.

Hungary: Assessment of the chemical status of groundwater was conducted: Analysing (
chemical data of individual monitoring points within each of the GWBs; Identifying of the
pressires- sources of pollution; The background levels were calculated and used to dete
threshold value. Threshold values have been determined according to CIS Guidance No
Contamination limits have been determined for all indicators listed in Aihiract B of

Directive 2006/118/EC and indicators of the report under Art. 5 of Directive 2006/118/EC

The following parameters were investigated:

a) Natural Background Level was determined for the following components: nitrate,
ammonium, specific conductiyjtsulphate, chloride, arsenic, cadmium, lead, mercu
orthophosphate

b) For each monitoring point the median concentration of each parameters of the st
period was compared to the thresholds values (determined for each GWB) or
standards values (ithe case of nitrates, metals and pesticides).

c) Different tests were conducted to assess groundwater body status: Diffuse pollut
test (nitrate, ammoniuporthophosphate Drinking water supply tests for numerous
elements or components in both drinkingevatells and monitoring wells and trend
analysis based on the data of the surveillance monitoring system. Studied compg
of these tests are: nitrate, ammonium, chloride, sulphate, specific conductivity,
mercury, lead, cadmium, pesticides and orgarfinshermore in the trend analysis pk
and dissolved oxygen.

d) Based on these tests, groundwater body was evaluated.

Quantitative Status

Romania The criterion for risk assessment of the quantity status is based on trend asses
evolution of thgroundwater levelsThe quantitative status has been assessed taking into
account theCIS Guidance No.18he following criteria have been used:

1 water balance

9 theconnectiorwith surface waters

1 the influence on the terrestrial ecosystems which depend directly G\Wige
1 the effects of saline or other intrusions

The quantitative status analysis has been done foGiN&level by comparing the avage of
the hydrostatic levdtom 20T (reference year) with the multiannumberage levels during the
observation period.

Hungary: To determine the overall quantitative status for a GWB, a series of tests shoulg
applied that considers the impacts of anthropogenically inducedtknng alteations in
groundwater level and/or flow. Each test will assess whether the GWB is meeting the rel
environmental objectives. The quantitative status has been assessed taking into account
Guidance No0.18. The following criteria have been used:

1 GW dteration (Drawdown) test

1 Water Balance test

1 Surface Water Flow test

1 Groundwater Dependent Terrestrial Ecosystems (GWDTE)
9 Saline or other Intrusion test

Groundwater
threshold
value
relationships

Receptors considered
Romania Drinking Water standards
Hungary: Drinking water

Consideration of NBL and EQS (environmental quality standards, drinking water standal
the TV establishment:

Romania The methodology for TV establishment in Romania has been developed accor
CIS Guidance No. 13IBL are the key elements in the process of TV setting.
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As described previously, during the TV establishment, the NBL have been compared wit
drinking water standards. The maximum allowable concentrations (MAC) provided by the
no.458/2002 as amended, were chosen as TV where natural background levels (NBL) a
smaller than MAC. Where background levels are higher than MAC, a small addition of 0.
NBL was used, in order to avoid misclassification of the respe@GMB(TV = NBL + 0.2 NBL
= 1.2 NBL).

The updated list of TVs established for e@aBwas published in the new Order of the
Minster no. 621/2014 approving TV for groundwater bodies from Romania.

Hungary:

EQS for herbicides and total pesticides;, ttétrachloroethylenes based on 201/2001. (X.25

Gov. decree and the 6/2009. (IV.14.) K\WAUM-FVM common ministerial decree in
correspondence to |. Annex of the 2006/118/EC directive.

In Hungary, more than 95% of drinking water ensured from subsurface waters, so for all
components the DWS is applicable.

For those GWBs where the NBL was higher than the DWS due to naturaldgealogical
reasons, the TVs for ammonium, SO4 and EC defiaed by taking into account these high
values, as described in Guidance Document No. 18.

Verbal
description of
thetrend
assessment
methodology

Romania In order to assess the trend in pollutant concentrations, the results of the chem
analysis from the monitoring points have been used. Minimum period of analysis was at
10 years (2002011).

The methodology for identifying significant upper trerdnsists in adjustment and
aggregation of the data from each monitoring points on groundwater bodies. The trend
analysis was done using the Gwstat program.

The steps used for trend assessment were:

1 Identifying the monitoring points and the associateslilts of chemical analysis,
assessment of data series, for each year of reference period 22000

1 Establishment of baseline concentration for each parameter as the average
concentration registered during the year 2000

9 Calculation of annual average fdine available data in each monitoring point
1 Significant upward trends were identified by Gwstat software, based on Anova T

Hungary: To assesthe trendof pollutant concentrationgghemical data of the surveillance
monitoring systems wetesedfor the period of 2000 to 2012. The trend analysis was done
using Matlab program package of M#&tendall method with fitted Sen slofdée steps used
for trend assessment were:

1 During the assessment trend of all components for all monitoring objects reated
using yearly average data and excluding time series with less than palats.

1 The trend of groundwater body level aggregates of yearly annual data were asse
as well.

1 Significant upwardr downwardtrends were identifiedn 95 and 90% sigridance
levelusingMarK endal | met hod with Senédés sl o

Verbal
description of
thetrend
reversal
assessment
methodology

Romania Trend reversal assessment methodology consists also in the use of Gwstat so
This method assumes that the tgeees can be characterized by two linear trends with a s
change within the time interval (analysis period). Thus, by applying the 95% quantile of t
distribution, a reversal of the trend is identified, if in the first section the slope of the $reng
positive, and in the second section the slope of the trend is negative. The stages of the n
reversing the pollutant concentration tendency:

1 optimizing the choice of time sections regarding the shape of the resulting mode

1 examining the signifiagce of the rift for the simple linear regression model based
the square of the residue sum;

1 conducting a statistical test to verify that theetions model is significantly more
than a simple regression model

Hungary: To assess the trend reversal of pollutant concentrations two consecutive time f
was compared and evaluated

Threshold values per GWB
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Related
Level of TV to risk
establishment | in this
TV (or range) (national, RBD, | GWB
Pollutant / Indicator | [unit] NBL (or range) [unit] GWB) [yesH]
HU Nitrates 50 mg/l 1-11.5 mgl/l GWB -
HU Ammonium 2-5 mgl/l 1.5-3.3 mg/l GWB -
HU Conductivity 2500 pS/cm 6491787uS/cm GWB -
HU Sulfate 250 mg/l 17.8-184 mg/| GWB -
HU Chloride 250 mg/l 214-138mg/l GWB -
HU Orthophosphate 0.52 mgl/l 0.11-0.92 mg/l GWB
HU Cadmium 5 pg/l 0.040.16 pg/l national -
HU Lead 10 pg/l 0.384.7 pgl national -
HU Mercury 1 g/l 0.005-0.27 ug/l national -
HU Trichlorethylene 10 g/l national -
HU Tetrachloro 10 pg/l national -
ethylene
HU Absorbed organic | 20 g/l national -
halogensAOX
HU Pesticides by 0,1 pg/l national -
components
HU Pesticides all 0,5 pg/l national -
RO Nitrates 50 mg/l National -
RO Benzen 10 pg/l National -
RO Tricloretilena 10 pg/l National -
RO Tetracloretilena 10 pg/l National -
RO Ammonium 0.51.3 mg/l 0.221.05 mg/l GWB -
RO Chlorides 250 mgl/l 19.46 51.5 mgl/l GWB -
RO Sulphates 250 mg/l 19,02 91.78 mg/| GWB -
RO Nitrites 0.5 mg/I 0.08 0.15mg/l GWB -
RO Phosphates 0.5 mgl/l 0.16:0.41 mg/l GWB -
RO Chromium 0.05 mg/l 0.00720.010 mgl/l GWB -
RO Nickel 0.02 mg/l 0.0110.005 mg/l GWB -
RO Copper 0.1 mg/l 0.01530.024 mg/| GWB -
RO Zinc 5 mg/l 0.26:0.262 mg/l GWB -
RO Cadmium 0,005mg/l 0.000850.0023mg/I GWB -
RO Mercury 0,001 mg/l 0.0000350.00002mg/l | GWB -
RO Lead 0.030.07 mg/l 0.0220.055 mg/l GWB -
RO Arsenic 0.01mg/I 0.0021 0.006mg/l GWB -
RO Phenols 0.002mg/!I 0.00% 0.0013mg/l GWB -

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org




Danube River Basin Managementplat021 41

GWB-7: Upper Pannoniani Lower Pleistocene / Vojvodina / Dunarisza koze deli r.

GWB-7 National share | HU-7 Status 2@1 for each national
RO-7 GWB?
RS7 Chemical 3
(substance) GULELT
List of individual GW-bodies HU HU_AIQ528 Good Good
forming the whole national share HU HU_AIQ523 Good Good
(national codéncl. country code) HU HU_AIQ532 Good Good
HU HU_ AIQ487 Good Good
HU HU_ AIQ590 Good Good
HU HU AIQ529 Good Poor
HU HU AIQ522 Good Poor
HU HU AIQ533 Good Poor
HU HU_ AlQ486 Good Poor
HU HU_ AIQ591 Poor (NQ) Good
RO ROBA18 Good Good
RS RS TIS GW | 1 Good Poor
RS RS TIS GW_SI 1 Good Good
RS RS TIS GW_I_2 Good Poor
RS RS TIS GW_SI 2 Good Good
RS RS TIS GW_I_3 Good Poor
RS RS TIS GW_SI 3 Good Good
RS RS TIS GW_I| 4 Good Poor
RS RS TIS GW_SI 4 Good Good
RS RS TIS GW | 7 Good Poor
RS RS_TIS GW_SI_7 Good Good
RS RS DGWI 1 Good Poor
RS RS D GW SI 1 Good Good
Description/C | The GWB is mainly used fadrinking water supply, agricultural and industrial suppli@he
haracterisation cr i t eri on for selection as @i,0@plknt.t ant o
of the ICPDR | The whole aquifer system of the Dandligza region stretches from the foothills of the north
GW-body mountainous region of Hungary to the Danube in Serbia, where the river flows to theasti

The western boundary is the Danube itself downstream of Budapest in Hungary but after ¢
the Hungarian border it enlarges towards Slavonia (western paBacka in Croatia). The
eastern boundary is somewhat east from the Tisza River in Hungary and in Serbia it inclu
Banat as well, whose eastern part is in Romania. The Danube, Tisza and Timis Riyv|
important dischargdines but cannot be consiagel as pure hydrodynamic boundaries, sif
there is some flow under the river in the deeper aquifer that is not discharged into the riv

The porous aquifer system between the Danube and Tisza Rivers is the biggest geologic
the Pannonian Basint lies mainly in Hungary and Serbia, with a smaller part in Croatia ¢
Romania. Serbia and Hungary have selected it as an important transboundary GWB ¢
because: (i) size, (ii) importance in supplying drinking water for the population and (iigete
to satisfy the water demand of agriculture and industry, (iv) protected areas cover a larg
of the GWB complex (protection zones for vulnerable drinking water resources,
conservation areas and nitratensitive aregs

In Serbig thearea of the whole Dunav aquifer system is 17,435 (kme areas oBacka and
Banat). However, the transboundary importance is related only I8¥Bs adjacent to the sta
borders with Hungary (a total of 6 GWBs: 3 shallf®S_TIS_GW_SI_1; RS_TIS_GW_SI
RS_TIS_GW_SI_3) and 3 de@®S_TIS_GW_I_1; RS_TIS_ GW_I_2; RS_TIS_GW_I_3))
with Romania (a totalof 6 GWBs: 3 shallow (RS_TIS GW_SI 4; RS TIS_GW_
RS_D_GW_SI_1and 3 deep (RS_TIS_GW_I_4; RS_TIS_ GW_I_7; RS_ D _GW_I_1). Th
of water bodies situad towards Hungary is,647 km2 and towards Romanig889km?2, with a
total aggregated area of 10,506 km2 for the Vojvodina GWB.

In Hungary, the aquifer system is divided into several water bodies accordingajor
subsurface catchment areas and downwapitvard flow systems. For th&ansboundary
conciliation, only the southern part of the aquifer systewoissidered, which includes 10 co
water bodies. Five of them contain Quaternatsata from the surface to a depth &30 m
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Benath these are fivporous GWBsBesides Quaternary strata, these include part of the Up
Pannonian deposits agell, to a depth of 40B00 m corresponding to the surface and separa
cold andthermal water bodies. The Hungarian part can be characterised by both upwdr,
downward flow systems that are the basis for the horizontal separation GMBs. The areq
covered by these water bodies {898 km2. The aquifer can leensideredunconfinedin the
shallow GWBs, despite a considerable area wherewater level is in the senpermeable
covering layer, andonfinedin the deepeones.

The depth of the groundwater level below the surface ranges between 3 anéiGngany, with
a maximum depth ofiZ2 m in the main recharge zonddU_ AlQ529 HU_AIQ591 and
HU_AIQ533.

In Romanig the aquifer system covers around 11,408 km2 and is adjacent statbeborder
with Serbia. The GWB is generaltpnfined its covering strata being @@uaternary age. Th¢
depth of the groundwatervel below surfaceanges from B20 m. The protection degree of t
GWSB is very goodlhe main aquifer is the Quaternary alluvial deposit of the Danube lyin
the Pannonian strata. Its thickness is a few tens of meters at the northern, westsoutrein
boundary and ineases up to 700 m in the middle of the basin (inaWer Tiszavalley). At the
eastern boundary, the thick Quaternary depositrisxdure of the alluvial deposits of the Danu
and the Carpathian rivers. In respect to lithology, the aquifer consistsedium and coars
sands and gravely sandgith inter-layers and lenses of silty sands and silty clays. Ave
hydraulic conductivity ranges between3® m/d. The topographically elevated ridge betw
the Danube and the Tisza is formed of eolian san relatively good recharge conditions a
phreatic groundwater. In the river valleys and east of the Tisza, mednifinedconditions
appear. The depth of the fluvistvamp silty clays and swamp clays overlying strata varies
10-20 m in the western dnsouthern part, and up to 10025 m in the nortleastern part of
Backa and in Banat. Here, prior to intensive groundwater abstraction, an artesian ty
groundwater occurred.

The main recharge area is in Hungary, in the eolian sand ridge, aRbinania. In Hungary
the estimated value of the recharge is approx. 220 Mm3/year. In Serbia, only local re
areas exist (areas of the Deliblat Sands and the Subotica/Horgos Sands), thus the late
crossing the border from the neighbouring coyntas a component of the overall recharge
very important.

The groundwater is mainly discharged by the rivers (and drainage canals) and by the su
evapotranspiration from vegetation in the areas characterised by groundwater levels clos
surface. Small lakes and marshes in locally deeper areas (i.e. in topographic depressior
be considered as local discharge aréathey are important from the nature conservation p
of view. Besides natural discharge, there is also significantrgtevater tapping for various use
(drinking water, agriculture, industry, irrigation etc.). In Vojvodina, the entire public w
supply relies exclusively on groundwater from aquifers formed at different depths, from 2
more than 200 m.

The directionof the groundwater flow in the upper part of the aquffgstem follows th
topography and rechargdischarge conditions. At the Hungari@erbian border, the flov
direction is almost parallel to the border (flowing slightly from Hungary towards Seibi#he
deeper part, the general flow direction is NW to SE i.e. from the Danube to the Tiszain H
and in Backa, whilén Banat the general direction of the groundwater flow is from E to W.
is mainly used for drinking water supply, agriculturaldaimdustrial supplies. The criterion fg
selection as #Ai mportanto consists in it

Description of
status
assessment
methodology

Chemical status

Romania The methodology for the chemical status assessment followestjthielements of
the Groundwater Directive (2006/118/EC) as well as the recommendations of the CIS
Guidance Document no. 18Guidance on Groundwater status and trend assessment.

The first step is to check any exceedances of the quality standards andidiveerke
established taken into consideration the NBL values. If no exceedances of the quality stz
and TVs are recorded, the groundwater body is considered as being in good chemical st
exceedances of TVs or quality standards are recordefbllogving relevant tests are carried
out:

1 General assessment of the chemical status: Data aggregation is performed and
checked whether the total area of exceedance is greater than 20% of the total af
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the GWB. In case there are no exceedanbestest indicate a good status for the
water body.

 Saline or other intrusion: not relevant.

1 Significant diminution of associated surface water chemistry and ecology due to
transfer of pollutants from the GWB: the location of the exceedance iiévant
TVs was not found in areas where pollutants might be transferred to surface wat
comparison of the pollutant load transferred from the GWB to the surface water
with the total load in the surface water body did not exceed 50%. The ¢estgipod
status for the water body if these criteria are achieved.

1 Significant damage to GWDTESs due to transfer of pollutants from the GWB: No
GWDTE was found to be damaged. The test show a good status for the water b
this criteria isachieved;

1 Meets the requirements of WFD Article 7{3prinking Water Protected Areas: there
is no evidence of increased treatment due to changes in water quality.

To assess the chemical status of the groundwater bodies, the following steps are consid

1 For each monitoring point the annual average concentrations for each indicator
calculated; for the metals the concentration of the dissolved form was considere

1 For each monitoring point the annual average concentration of the each parame
was canpared with the thresholds values (determined for each GWB) or standar
value (nitrates and pesticides).

1 The GWB is of good chemical status when no EQS or TV is exceeded in any
monitoring point.

1 The GWB is of poor chemical status when EQS or TV are eecte¢anonitoring
points representing more than 20% of the GWB surface.

Hungary: Assessment of the chemical status of groundwater was conducted: Analysing (
chemical data of individual monitoring points within each of the GWBSs; Identifying of the
pressures- sources of pollution; The background levels were calculated and used to dete
threshold value. Threshold values have been determined according to CIS Guidance No
Contamination limits have been determined for all indicators listed in Aifrart B of

Directive 2006/118/EC and indicators of the report under Art. 5 of Directive 2006/118/EC

The following parameters were investigated:

a) Natural Background Level was determined for the following components: nitrate,
ammonium, specificonductivity, sulphate, chloride, arsenic, cadmium, lead, merc
orthophoshate

b) For each monitoring point the median concentration of each parameters of the st
period was compared to the thresholds values (determined for each GWB) or
standards valuegn the case of nitrates, metals and pesticides).

c) Different tests were conducted to assess groundwater body status: Diffuse pollut
test (nitrate, ammoniunporthophoshatg Drinking water supply tests for numerous
elements or components in both drinkimgter wells and monitoring wells and trend
analysis based on the data of the surveillance monitoring system. Studied compd
of these tests are: nitrate, ammonium, chloride, sulphate, specific conductivity,
mercury, lead, cadmium, pesticides and oiganfurthermore in the trend analysis p
and dissolved oxygen.

d) Based on these tests, groundwater body was evaluated.

Serbia: The criteria for the chemical status assessment were: present groundwater qualit
pressures and their impacts, natural protection (overlying strata),. Pressures and impacts
where assessed on the basis of the census data at settlement level for thg@@ligre
demographics, sanitation and water supply practices (septic tanks, sewerage, water suf
connection rates) and agricultural census data from 2012 (livestock, Agricultural land us¢

The Census data was projected to 2016 for the purpose of STads¢ssment. Non
agricultural land use pressures were evaluated on the basis of CORINE 2016 data set af
CORINE CLASS specific pollution coefficients for BOD, TN. Pressures were evaluated f{
organic pollution and nutrients (Indicators used were BOD,. Pgssure analysis were

conducted for 160 analytical units (settlements covering the total area of ground water b
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Monitoring data for 16 groundwater monitoring stations for the 12 GWB in Serbia coverin
period from 2004 to 2018 was evaluated atations with at least 5 years of data on
monitoring were selected for status and impact assessment. Parameters considered for
analysis included NO3 and pesticides. For each of the monitoring stations trend analysis
conducted on all available datainimum for 5 years, maximum for 15 years). Trend
significance was classified in terms of annual rate of increase/decrease in a manner that
lead to the exceedance of the threshold value for NO3 (50 mg/L as NO3) within 10 years
relation to the oberved average NO3 concentration at any given station. Regression coef
values were used as a measure of a level of confidence of the trend assessment so that
value was above 0,7 trend assessment was to be considered as high confidencerdssess
values of r2 between 0,4 and 0,7 lead to medium confidence of the trend assessment an
of r2 indicate that trend assessment is of low confidence

1 The GWB is of good chemical status when no TV is exceeded in any monitoring
and when no sigficant increasing trend is detected, and GW is not under signific
pressure (Pressure is considered to be significant if total load on the GWB exce¢
kg TNN/ha/yr)

1 The GWB is of poor chemical status when TV are exceeded at monitoring points
represeting more than 20% of the GW samples analysed at the particular monitq
point in the period from 2004 to 2018.

1 The GWB is declared under risk if observed trend would lead to the exceedance
TV for NO3 within 10 if the observed trend continuedrst @f the monitoring station
for a given water body. The assessment of Risk is accompanied with level of
confidence of the assessment.

Quantitative Status

Romania The criterion for risk assessment of the quantity status is based oragsessment
evolution of the groundwater levelEhe quantitative status has been assessed taking into
accountCIS Guidance No.18he following criteria have been used:

1 water balance
T theconnectiorwith surface waters
1 the influence on the terrestrial ecosystems which depend directly G\\iBe

1 the effects of saline or other intrusions

The quantitative status analysis has been done faBWN&level by comparing the average o
the hydrostatic level from 2@1referene year) with the multiannual average leveiging the
observation period.

Hungary: To determine the overall quantitative status for a GWB, a series of tests should
applied that considers the impacts of anthropogenically inducedtknng alterations in

groundwater level and/or flow. Each test will assess whether the GWB is meetiakptaat
environmental objectives. The quantitative status has been assessed taking into account
Guidance No.18. The following criteria have been used:

1 GW alteration (Drawdown) test

T Water Balance test

1 Surface Water Flow test

1 GroundwateDependent Terrestrial Ecosystems (GWDTE)
i Saline or other Intrusion test

Serbia: Considering the risk of not achieving good quantitative status, groundwater bodie
within which there is a registered trend of groundwater level decrease as a consequence
abstraction are considered to be at risk. For this purpose, data time series of registered
groundwater levels were used only for shallow GWBSs, since no organized monitoring of
aquifers exists.

For groundwater bodies where no quantitative monitoring exists, the estimate of groundy
balance is calculated, using available data on precipitation, abstraction etc. Assessment
from norachievement of the good quantitative status until 201Saaaried out based on the
criteria that average GW abstraction over several years < 50% of groundwater recharge,
substance intrusion into the body caused by the change of GW streaming direction and
associated surface ecosystems are not endangered ab&vection.
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Groundwater
threshold
value
relationships

Receptors considered

Romania: Drinking Water standards

Hungary: Drinking water

Serbia:

Consideration of NBL and EQS (environmental quality standards, drinking water standa
the TV establishment:

Romania: The methodology for TV establishment in Romania has been developed accor
CIS Guidance No. 18IBL are the key elements in the process of TV setting.

As described previously, during the TV establishment, the NBL have been compared wit
drinking water standards. The maximum allowable concentrations (MAC) provided by the
no.458/2002 as amended, were chosen as TV where natural background lelglaréNB
smaller than MAC. Where background levels are higher than MAC, a small addition of 0.
NBL was used, in order to avoid misclassification of the respe@tiv8(TV = NBL + 0.2 NBL
= 1.2 NBL).

The updated list of TVs established for e@sBwas publshed in the new Order of the
Minster no. 621/2014 approving TV for groundwater bodies from Romania.

Hungary: EQS for herbicides and total pesticides;,tteétrachloroethylenes based on
201/2001. (X.25.) Gov. decree and the 6/2009. (IVK¥WM-EiM-FVM common ministerial
decree in correspondence to I. Annex of the 2006/118/EC directive.

In Hungary, more than 95% of drinking water ensured from subsurface waters, so for all
components the DWS is applicable.

For those GWBs where the NBlas higher than the DWS due to natural hydemlogical
reasons, the TVs for ammonium, SO4 and EC were defined by taking into account these
values, as described in Guidance Document No. 18.

Serbia:

Verbal
description of
thetrend
assessment
methodology

Romania:In order to assess the trend in pollutant concentrations, the results of the chem
analysis from the monitoring points have been used. Minimum period of analysis was at
17 years (200€2017).

The methodology for identifying significant upper trends consists in adjustment and
aggregation of the data from each monitoring points on groundwater bodies. The trend
analysis was done using the Gwstat program. The steps usedidagsessment were:

1 Identifying the monitoring points and the associated results of chemical analysis,
assessment of data series, for each year of reference period 220D

1 Establishment of baseline concentration for each parameter as the average
concentration registered during the year 2000

1 Calculation of annual average for the available data in each monitoring point
1 Significant upward trends were identified by Gwstat software, based on Anova Te

Hungary: To assess the trend of pollutartncentrations, chemical data of the surveillance
monitoring systems were used for the period of 2000 to 2012. The trend analysis was dg
using Matlab program package of M#tendall method with fitted Sen slope. The steps use
for trend assessment were:

1 During the assessment trend of all components for all monitoring objects were ¢
using yearly average data and excluding time series with less than palats.

1 The trend of groundwater body level aggregates of yearly annual data were asse
as well.

Significant upward or downward trends were identified on 95 and 90% significance level
ManKendal | met hod with Sendés sl ope.

Serbia:No methodology for trend assessment has been developed.

Verbal
description of
thetrend
reversal
assessment
methodology

Romania: Trend reversal assessment methodology consists also in the use of Gwstat sg
This method assumes that the time series can be characterized by two linear trends with
change within the time interval (analysis period). Thus, by applying theq@adtile of the
distribution, a reversal of the trend is identified, if in the first section the slope of the treng
positive, and in the second section the slope of the trend is negative. The stages of the n
reversing the pollutant concentratidgendency:

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org



Danube River Basin Managementplat021

46

1 optimizing the choice of time sections regarding the shape of the resulting mode
1 examining the significance of the rift for the simple linear regression model base
the square of the residue sum;
1 conducting a statistical test to verify ththe 2sections model is significantly more
than a simple regression model
Hungary: To assess the trend reversal of pollutant concentrations two consecutive time
werecompared and evaluated
Serbia:No methodology for treneversalassessment has been developed
Threshold values per GWB
Related
Level of TV to risk
establishment | in this
TV (or range) (national, RBD, | GWB
Pollutant / Indicator | [unit] NBL (or range) [unit] GWB) [yesH]
HU Nitrates 50 mg/l 0.5-9.6 mg/ GWB Yes
HU Ammonium 2-5 mg/l 1.3-4.54mg/ GWB -
HU Conductivity 25004000uS/cm | 5652004uS/cm GWB -
HU Sulfate 250500 mgl/l 5.6-373mg/| GWB -
HU Chloride 250 mg/l 8-183mg/l GWB -
HU Orthophosphate 1-5 mg/l 0.161.71 mg/l GWB
HU Cadmium 5 pg/l 0.01-0.52ug/l national -
HU Lead 10 g/l 1-6 ug/l national -
HU Mercury 1 ug/l 0.06-0.52 g/l national -
HU Trichlorethylene 10 g/l national -
HU Tetrachloro 10 pg/l national -
ethylene
HU Absorbedorganic 20 pg/l national -
halogensAOX
HU Pesticides by 0,1 pg/l national -
components
HU Pesticides all 0.5 g/l national -
RO Nitrates 50 mg/l National -
RO Benzen 10 pg/l National -
RO Tricloretilena 10 pg/l National -
RO Tetracloretilena 10 pg/l National -
RO Ammonium 6.4 mg/l 5.33mg/I GWB -
RO Chlorides 250 mg/l 51.66mg/| GWB -
RO Sulphates 250 mg/l 69.47mg/l GWB -
RO Nitrites 0.5 mg/l 0.137mg/l GWB -
RO Phosphates 1 mgl/l 0.774mg/| GWB -
RO Chromium 0.06 mg/l 0.00505mg/I GWB -
RO Nickel 0.02 mg/l 0.009573mg/l GWB -
RO Copper 0,1 mg/l 0.017913mg/l GWB -
RO Zinc 5 mgl/l 0.350642 mg/l GWB -
RO Cadmium 0.005 mg/l 0.000333mg/l GWB -
RO Mercury 0.001 mg/l 0.0004mg/I GWB -
RO Lead 0.01-mg/l 0.00744mgl/l GWB -
RO Phenols 0.004 mg/l 0.003 mg/l GWB -
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GWB-8: Podunajska Basin, Zitny Ostrov / Szigetkdz, Hansagabca

a7

GWB-8 National share | HU-8 Status 2021 foeach national
SK-8 GWB?
Chemical .
(substance) Qe
List of individual GW-bodies forming HU HU_AIQ654 Good Good
the whole national share (national cg HU HU_AIQ572 Good Good
incl. country code) HU HU_AIQ653 Good Good
HU HU_AIQ573 Good Good
SK SK100030@ Good Good
SK SK1000200P Good Good
Description/C | Slovéia: The delineatiortonsists of the following steps:
haracterisation 1. The aquifers are vertically divided in three floors: Quaternary sediments;
of the ICPDR guaternary strata containing cold waters, thermal aquiféesperature > 2 or it is
GW-body considered as thermal by classification).

2. The prequaternary strata are further divided horizontally by geological types o
aquifer: volcanic rocks, other fissured rocks, karstic rocks, porous sediments.

3. Further separatioris due to the borders of the surface catchment areas consider
river basin management units.

Hungary: The clineation of groundwater bodies in Hungary has been carried out by:

1. Separation of the main geological features: porous aquifers in the bdsrstic
aquifers, mixed formations of the mountainous regions, other than karstic aquife

2. Thermal water bodies are separated according to the temperature greater than
In the case of porous aquifers it is done vertically, while in karstic aguiteizontally.
There are no thermal aquifers in the mountainous regions other than karstic.

3. Further division is related to the subsurface catchment areas and vertical flow g
(in the case of porous aquifers) and to the structural and hydrological units (in the
of karstic aquifers and mountainous regions).

For transboundary water bodidhe more detailed further characterisation is carried out (r
because of the numerous transboundary water bodies and the expected fur8tep®0ue to
the risk of failing good status, Hungary decided to apply the methodology of fi
characterisatiorfor all water bodies).

Reasons for selecting as important transbound&yVvB

The large alluvial deposit of the River Danube downstream Bratislava lies in three cou
Slovakia (Podunajsk8 | owland and it dsalfjl&
including the Szigetkdz) and in Austria. The aquifer system has been considered by Slov
Hungary as an important transboundary aquifer because of (i) its size, (ii) the unique am
available groundwater resource and the important actwse for drinking water and othe
purposes as well (iii) the groundwater dependent terrestrial ecosystem of the floodpla
majority of the area is protected (protection zones of drinking water abstraction sites,

sensitive areas, nature comgation areas), (v) the existence of the Gabcikovo Hydropc
System.

General description

The Danube has been playing the decisive role in the formation of the aquifer system. T
aquifer is made up of 1500 m thick Quaternary alluvia: hydraulicgliconnected mixture ¢
sands, gravels, intercalated with numerous clay and silt lenses. The average hy
conductivity is in the range of 10800 m/day providing extremely high transmissivity, espec
in the centre of the basin. Here, the bottorthefunderlying Pannonian deposits is at a dept
3,500 m.

The aquifer is divided into several groundwater bodies in both countries. Despite the diffe
in the delineation method of the two countries, it was possible to select the relevant wae
from transboundary point of view: two water bodies containing cold water in Hungary,
beside the Quaternary strata include some part of the Uppenonian depositas well, to the
depth of 400500 m corresponding to the surface separating cold thedmal waters (1152
km2) and two Quaternary water bodies in Slovakid&8km?2) have been selected, .33
kmz2 in total (see the summary table above).
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The aquifer can be considered as unconfined, despite the considerable area where tlewel:
is in the sempermeable covering layer.

Due to the high transmissivity of the aquifer, the groundwater regime and groundwater
mainly depend on the surface water. The flow system and the type of covering layer
surplus recharge condan in the majority of the area, but the main source of groundw
recharge is the Danube. Before the construction of the hydropower system (1992), the

had been the infiltration surface, and nt
the countries as well (in upper parts of
since 19706s, river bed started to dr a
recharge system is the main source for the vicinity of the Bgriultt a remaining part of th
aqui fers in the Hungarian territory is

in the neighbourhood of the main channel (between Rajka and Dunakiliti) consid
transboundary groundwater flow appears unde t h e Danube. The

downstream the reservoir due to the derived flow and the consequently decreased av|
water level- drains the neighbouring groundwater, causing considerable drop of ground
level in the imminent vicinity of théver bed. Both the quantity and the quality of the rechg
from the reservoir highly depend on the continuously increasing deposit in the reservoir &
developing physicohemical processes. Deposits in the reservoir are extracted. Signs of
term changes of quantity and quality of recharge caused by continuously increasing de
the reservoir were not observed in the Slovak part of the aquifer yet.

The depth of the groundwater table varies between 2 and 5 m. The wetting condition
cowering layer has substantially changed along the Danube and in the lower Szigetkdz
prior to the derivation of the Danube the groundwater has fluctuated in the covering lay
the existing artificial recharge system does not compensate suffidieatigrmer influence g
the Danube. On the Slovak territory, annual artificial flooding of the river system in the
water periods seems to efficiently supply groundwater asaséhie soil moisture resources.

Description of
status
assessment
methodology

Chemical Status

Slovaka: The methodology fassessinghemical status followed the requirements of the
Groundwater Directive (2006/118/EC) as well as the recommendations of the CIS Guida
Document no. 18 Guidance orgroundwater status and trend assessmé&heassessment of
the chemical statusf GWB inthe conditions of the Sloviakconsisted of the followinggsts:

1. General quality assessment (GQA) tegtars 20162017.
2. Drinking water protectedareas(DWPA)test- period 20082017.

3. Test of gnificant diminution of associated surface watbemistry and ecoffy due
to transfer of pollutanfrom the GWB named as Surface water tegteriod 2013
2018.

In the GQA test and the Surface water,tést proceduravasbased ora comparisorof the
arithmetic meansf the concentrationf theindividual component witlyjuality standard$QS)
or thresholdsvalues(TV) for each monitoring pointf no exceedansof theQS/TViwere
recordedin all monitoring poins, the whole GWBvasevaluated in good chemical status. If
exceedances @STVs were recordethan the methodologies were as follows:

In the GQA testthedata aggregatiorio whole GWBvas performedif the calculatedotal
area of exceedanad the QS/TWaslessthan 20% 6the total area of the GWBhe GWB was
evaluated in good status. If the exceedance more than 20% wital area of the GWBas
recorded and based on expert judgment, the GWB was evaluated in poor chemical statu

In the Surface water test, each G\\MBth the relevant groundwater monitoring point)
associated with the surface water body was assessed individually, taking into account th
hydrological criterion, the hydrogeological criterion, the groundwater and surface water
concentration profile, dilubn (if data available) and that the estimated load of pollutant fro
groundwater transferred to associated surface water could be more than 50%, the GWB
evaluated in poor chemical status.

In the DWPA test, the procedure was based on taexadlysis (ManrKendal, linear regression
10 years)f biological, chemical and radiological parametersgsbundwater intended for

human consumption before any level of treatmétitere was not a stagtfically significant and
sustained upward trend in any drinking water abstraction points, the GWB was evaluatec
good chemical status. If there was any significant and sustained upward trend in any par
in any of drinking water abstraction pointihe GWB, the methodology was as follows: the
data aggregation to whole GWB was performed (kriging from 2 years mean). If the calcu
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total area of exceedance of the QS/TV was less than 20% of the total area of the GWB, t
GWB was evaluated in good stat If the exceedance more than 20% of the total area of th
GWB was recorded and based on expert judgment, the GWB was evaluated in poor che
status

Hungary: Assessment of the chemical status of groundwater was conducted: Analysing (
chemical déa of individual monitoring points within each of the GWBs; Identifying of the
pressures sources of pollution; The background levels were calculated and used to dete
threshold value. Threshold values have been determined according to CIS Guidat8e No
Contamination limits have been determined for all indicators listed in Annex Il Part B of
Directive 2006/118/EC and indicators of the report under Art. 5 of Directive 2006/118/EC

The following parameters were investigated:

a) Natural Background Levelas determined for the following components: nitrate,
ammonium, specific conductivity, sulphate, chloride, arsenic, cadmium, lead, me
orthophosphate

b) For each monitoring point the median concentration of each parameters of the st
period was compad to the thresholds values (determined for each GWB) or
standards values (in the case of nitrates, metals and pesticides).

c) Different tests were conducted to assess groundwater body status: Diffuse pollut
test (nitrate, ammoniuperthophosphatg Drinking water supply tests for numerous
elements or components in both drinking water wells and monitoring wells and tr
analysis based on the data of the surveillance monitoring system. Studied compd
of these tests are: nitratammonium, chloride, sulphate, specific conductivity,
mercury, lead, cadmium, pesticides and organics, furthermore in the trend analys
and dissolved oxygen.

d) Based on these tests, groundwater body was evaluated.

Quantitative Status

Hungary: To determie the overall quantitative status for a GWB, a series of tests should
applied that considers the impacts of anthropogenically inducedtinng alterations in
groundwater level and/or flow. Each test will assess whether the GWB is meeting the rel
environmental objectives. The quantitative status has been assessed taking into account
Guidance No.18. The following criteria have been used:

1 GW alteration (Drawdown) test
1 Water Balance test
1 Surface Water Flow test
1 Groundwater Dependeiiterrestrial Ecosystems (GWDTE)
9 Saline or other Intrusion test
Slovaka: Assessment of groundwater quantitative status coridtsests

1. balance assessment of groundwater bodies for the periodZMIBand evaluation o
the longterm trend oflevelopment of balance levels of groundwater bodies for th
period 20042018

2. evaluation of the existence of significant declining trends in the groundwatenfele
spring yieldin groundwater bodies for the period 200316 processed by
aggregation of pmt results of groundwater quantity monitoring in the facilities of t
state hydrological network of théd#l

3. assessment of the impact of groundwater quantity on the status of terrestrial
ecosystems dependent on groundwater

4. assessment of the impactgobundwater quantity on surface water.

Groundwater
threshold
value
relationships

Receptors considered
Slovaka: Drinking water, Surface water
Hungary: Drinking water

Consideration of NBL and EQS (environmental quality standards, drinking statetards
surface water standands the TV establishment:
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Slovaka: Thenatural background levelNBL) was determinedand used talerive thethreshold
value(TV). The TWveredetermined for all indicators listed in Partd Annex lito Directive
2006/118/ECand in Directive2014/80/EU The TV for the inorganic substances were derive
according to the formula: T¥ (NBL + DWS/2. The TV for organic compounds were derive
usingthe formula: TV = 0.75 * DWS'hese TV ereused for GQA and DWPA test

Anupdated list ofhe TV established for each GWB was published irathendedregulation
of the Government of the Sloieko. 2822010 Coll.

For the Surface water test, the Wére derived as follows: TV = CV = AF * EQS (surface
water standard)/DF, where AF (Attenuation factor) and DF (Dilution factor) are equal to 1
(the worst case).

For that GWB where the NBL was higher than the TV due to natural {ggiogical reasons,
theTV was set up as TV = NBL.

Hungary: EQS for herbicides and total pesticides;,ttétrachloroethylenes based on
201/2001. (X.25.) Gov. decree and the 6/2009. (IV.14.) KEEAM-FVM common ministerial
decree in correspondence to |. Annex of2886/118/EC directive.

In Hungary, more than 95% of drinking water ensured from subsurface waters, so for all
components the DWS is applicable.

For those GWBs where the NBL was higher than the DWS due to naturaldealogical
reasons, the TVi®r ammonium, SO4 and EC were defined by taking into account these h
values, as described in Guidance Document No. 18.

Verbal
description of
thetrend
assessment
methodology

Slovaka: Trend is assessed separately for groundwater quality and quantity at which for
trends in quantity the procedure applies for all GW quantity monitoring sites. The assess
follows a stepwise procedure. Consisting of the evaluation of the data sets amohit@ing
points (no gaps in time series are allowed and data fromiZI06 were used), consisting of
the performance of the ngrarametric ManrKendall trend test (95% confidence level) and
comprising the regression analysis. GWBs with decreasingdreadwith no evidence of
abstraction are excluded from assessment iBthRBMP. For assessing trends in
concentrations of pollutants in groundwater the evaluation period wasi 2008%. The results
of surveillance and operational monitoring were applfiedthe assessment. Monitoring
frequency depends on the GWB type. In the analysis the values <LOQ are replaced by
LOQmax/2. Trend assessment is only performed if the number of values <LOQ is less th
50%. Nonparametric ManrKendall test with 5% signifance level was applied for trend
evaluation.For time series showing a normal distribution, the statistical significance of the
trend was also tested by the parametric method (AN®¥tA)5% significance leveThan for
all times series with statisticallignificant upwards trends, tretatistically significant upward
trend wasevaluated anddentifiedif the median of the values measured over the last 2 yea
was higher than 0.75 QSTV or the calculated predicted value of the linear tremdto2026
(regression model calculated by the least squares method or Sen's nonparametric proce
was higher than QS/TWhe $gnificant sustained upward trends pollutant concentrations
were idantified at the level of monitoringointsand at the GWHevel

Thestarting point for trend reversatasplaced where the concentration of the pollutant
reaches 75% of the QS/D¥the relevant pollutant.

Hungary: To assess the trend of pollutar@ncentrations, chemical data of the surveillance
monitoring systems were used for the period of 2000 to 2012. The trend analysis was dg
using Matlab program package of M&tendall method with fitted Sen slope. The steps use
for trend assessment were:

1 During theassessmerttend of all components for all monitoring objects were creg
using yearly average data and excluding time series with less than palats.

1 The trend of groundwater body level aggregates of yearly annual data were asse
as vell.

Significant upward or downward trends were identified on 95% significance level using M
Kendal |l met hod with Sends sl ope.

Verbal
description of
thetrend

Slovaka: Trend reversal assessment methodology consists in the use of GWstat softwar
series were included in the assessment, on the basis of which significant sustained upwe
trends at the level ahonitoring sites in the previous RBMre classified. Thiéme series
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reversal entering the evaluation were supplemented by data monitored in previous years so that {
assessment | evaluation period was 14 years. The evaluation was performed by dynamically dividing t
methodology | time series into two sections with different lengths and thdoatirgg the statistical
significance of the trends separately for each allocated section. A reversal of the trend w
indicated if the following conditions were met at the same time: the statistical significance
the trends evaluated within individualcgi®ns is higher than the statistical significance of th
trend evaluated on the basis of all data forming the evaluated time series, the section
representing the results of monitoring in the older period shows a statistically significant
upward trend, whih is followed by a statistically significant decreasing trend evaluated on
basis of the results of monitoring in the newer period
Hungary: To assess the trend reversal of pollutant concentrations two consecutive time
period was compared and evaluated
Threshold values per GWB
Level of TV
establishment | Related to risk
TV (or range) | NBL (or range) | (national, RBD, | in this GWB
Pollutant / Indicator [unit] [unit] GWB) [yesH]
HU Nitrates 50 mg/l 2.912 mg/l GWB -
HU Ammonium 1-2 mg/l 0.4-0.86 mg/l GWB -
HU Conductivity 2500 pS/cm 657-1030 GwB -
uS/cm
HU Sulfate 250 mg/l 88.8-220 mg/l | GWB -
HU Chloride 250 mg/l 30-49.7 mg/| GWB -
HU Orthophosphate 1 mgl/l 0.24-0.44 mg/l | GWB
HU Cadmium 5 ug/l 0.17-1.1 g/l national -
HU Lead 10 pgl/l 1.9-3.1 ug/l national -
HU Mercury 1 g/l 0.07-0.2 g/l national -
HU Trichlorethylene 10 pgl/l national -
HU Tetrachloro ethylene | 10 ug/l national -
HU AOX 20 pg/l national -
HU Pesticides by 0,1 pg/l national -
components
HU Pesticides all 0,5 pg/l national -
SK1000300P, Ammonium 0.26 mg/l 0.02 mg/l GWB Yes
Arsenic 6 ug/l 2 pgl/l GWB -
Benzene 0.8 pg/l - national -
Cadmium 3.0 pg/l 1 g/l GWB -
Chloride 137.3 mg/l 24.6mg/l GWB -
Chromium 26 pg/l 2 pgl/l GWB -
Copper 1002 ug/l 4 ug/l GWB -
Iron total 0.135 mg/l 0.07 mg/l GWB -
Lead 7.0 pg/l 4 ug/l GWB -
Manganese 0.030 mg/l 0.01 mg/l GWB -
Mercury 0.8 pg/l 0.5 pg/l GWB -
Nitrates 50 mg/l 6.6mg/l GWB -
Nitrites 0.26 mg/l 0.01 mg/l GWB -
Phosphates 0.22 mgl/l 0.04 mg/l GWB -
Sodium 104.5 mg/l 8.9mg/l GWB -
Sulphates 157.6 mg/l 65.2 mg/l GWB -
Tetrachloroethylen 7.5% pg/l - national -
Trichlorethylene 7.5% pg/l - national -
SK1000200P Ammonium 0.26 mg/l 0.01 mg/l GWB -
Arsenic 6 pg/l 2 pg/l GWB -
Benzene 0.8 pg/l - national -
Cadmium 3.0 pg/l 1 pg/l GWB -
Chloride 135.8 mg/l 21.5 mg/l GWB -
Chromium 26 pg/l 1 pgl/l GWB -
Copper 1001 pg/l 2 pg/l GWB -
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Iron total 0.125 mg/l 0.05 mg/l GWB
Lead 6.5ug/l 3 ug/l GWB
Manganese 0.030mg/l 0.01 mg/l GWB
Mercury 0.7 pg/l 0.4 pg/l GWB
Nitrates 50 mg/l 14.2 mg/| GWB
Nitrites 0.26 mg/l 0.01 mg/l GWB
Phosphates 0.22 mg/l 0.04 mg/l GWB
Sodium 105.8 mg/| 11.5 mg/l GWB
Sulphates 1489 mg/| 47.8 mg/l GWB
Tetrachloroethylen 7.5* ug/l - national
Trichlorethylene 7.5* ug/l - national

* 7.5 for Tetrachloroethyles+ Trichlorethylene
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GWB-9: Bodrog

GWB-9 National share | HU-9 Status 2021 foeach national
SK-9 GWB?
Chemical .
(substance) Qe
List of individual GWbodies forming HU HU_AIQ495 Good Good
the whole national share (national co HU HU_AIQ496 Good Poor
incl. country code) SK SK1001500P Poor (NH, Good
PQy)

Description/C | Delineation: see GWEB

haracterisation At the common eastern border of Slovakia and Hungary, the alluvial aquifer s
of the ICPDR | corresponding to the Bodrog River catchment area in Slovakia and thevEiien betweer,
GW-body Zahony and Tokaj (confluence with the Bodrog River) has elested as important due to
its significance in meeting the water demand of the region, (ii) contamination threat
groundwater in the vicinity of state border between Slovakia and Hungary. Some part
water aquifer system is in Ukraine.

General description

The aquifer is the alluvial deposit of the Bodrog River and its tributaries. The Tisza divid
lowland area in Hungary into Bodrogk®z (northern part) and Rétkdz (Southern part). Hol
silty-clayey layers cover the surface with peareas. The Quaternary aquifer is around 6(
thick in the Slovakian side and its thickness gradually increases in Hungary towards the
(50-200 m). The fluvial sediments (from sandy gravels in the North to sands is the Sol
intercalated siltand clay lenses) can be characterized iy3® m/d hydraulic conductivity.

In the Slovakian part only the Quaternary aquifer system is part of the transboundary wate
complex while in Hungary the Upper part of the Pannonian formation is also attédbpth is
app. 500 m, corresponding to water temperature less th&m)30

The main recharge area is in the Slovakian territory. The rain waters infiltrate at the ma
mountains and penetrate into permeable deep aquifers. In the upstream part afctiraent
area surface waters also contribute to the recharge. In the Slovakian side the water bog
mainly unconfined or in some places partly confined. In Hungary both water bodies
discharge position and the main aquifers can be consideredrdsed. Here the groundwats
level lies close to (between 2 and 4 m below) the surface. Where it is around 2 m be
surface, the groundwater can considerably contribute to the transpiration need of the veg
which are adapted to that conditipand consequently they are very sensitive to the status
groundwater. The surplus of evapotranspiration and the artificial drainage system (c
collect the upward groundwater flow. From South, the sandy hills of Nyirség contribute
dischaiged groundwater as well, but the boundary of the waters of different origin is not €
known (that is why both discharge areas in Hungary have been attached to the transhg
aquifer). The general direction of the groundwater flow4iS KNESW) tathe North of the Tisz
River and SENW in the Rétkéand uncertain below the Tisza.

The regional hydrageochemical picture follows the flow system. Close to the river bed se
recharging groundwater, the water quality is almost the same as in surface streams. Ge
low TDS, CaMg-HCO3 type waters occur in the recharge areas;HNZ03 waters dominate i
the middle and western part of Rétk6z, and mixture of these two types in the western
Bodrogkéz region. At the centre of the Bodrogkdz, elevatedi@ént indicates strong upwa
migration from the deeper zones.

The major watr quality problem of natural origin in the Bodrogktz Quaternary aquifer com
is the high iron and manganese content (reducing comdifidn the Rétktz elevated (B0 /)
arseniccontent occurs.

The estimated amount of available groundwater resautisealmost 50 Mm3/year in th
Slovakian part, out of that 105 Mm3/year should be maintained as lateral flow towards
Hungarian part. It is to be mentioned, that the southern part of the Hungarian dischargge
receives water from the southern rectyareas as well, but no local recharge can be consid
available for abstraction in the Bodrogk6z and Rétkoz.

Major pressures and impacts
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The groundwater is mainly used for drinking water supply, but partially for industrial
agricultural purposesific. irrigation) as well. The use ratio is quite low in Slovakia: only 10
The development is limited by occurrence of technologically inappropriate substances ir
(Mn, Fe) and sometimes also by groundwater pollution from surface waters, indgsityltare
and transport infrastructure (Str8¢gske,

In Hungary the available groundwater resources of the two water bodies are quite differ
the northern part, which is in close relation to tBéovakian part, the water demand of {
groundwater dependent aquatic and terrestrial ecosystems can be estimat8dviah3/d, thus
the available groundwater resources is in the rangel @fl@m3/year. The abstracted amount
groundwater is 3 Mm3/year, gbe ratio is around 50 %, but the majority is concentrate
Ronyval/ RoRava river valley. I n the sout
Nyirség (app. 30 Mm3/year) provides sufficient water for the minimum water demé
ecosystems {82 Mm3/year) and for 8 Mm3/year of abstraction.

In Hungary 10 significant point sources obljution have been registeredhe shallow
groundwater has usually high nitrate under the settlements, because of the inappr
handling of manure and the tolal or partially missing sewer systems. The agricult
contributes to the pollution as well, through use of chemicals. The estimated amunt of
Nitrogen is 15gN/halyear originated from the use of 88 kgN/ha/year fertilizer and 13 kgN
manure.

The groundwater quality in Slovakia is monitored in 17 sampling sites, groundwater samp
taken from the first aquifer 2 times pgrar). The Hungarian water quality monitoring
concentrating in the surrounding of waterworks. The quality of the RonRva Ra v a  a
to the waterworks of Satoraljadjhely shows increasing tendency of Nitrate pollution: the a
concentration is around 30 mg/l, and in one production well the Nirateentration exceed
the limit value of 50 mg/Il. Information guollution in arable lands is practically missing in th
region.
The high vulnerability of groundwater and the expected future development in water d
requires high level of protection in the Slovakian part of the region mainly oriented to me
focused on industrial pollution sources. In Hungary the protection zones of the waterwork
need special attention.

Description of
status
assessment
methodology

Chemical Status

Slovaka: The methodology fassessinghemical status followed the requirements of the
Groundwater Directive (2006/118/EC) as well as the recommendations of the CIS Guida
Document no. 18Guidance orgroundwater status and trend assessmé&heassessment of
the chemical statusf GWB inthe conditions of the Sloviakconsisted of the followingsts:

1. General quality assessment (GQA) tegtars 20162017.
2. Drinking water protectedareas(DWPA)test- period 20082017.

3. Test of gnificant diminution of associated surface watbemistry and ecoffy due
to transfer of pollutanfrom the GWB named as Surface water tegteriod 2013
2018.

In the GQAtestand the Surface water tegite proceduravasbased ora comparisorof the
arithmetic meansf the concentrationf theindividual component witlyjuality standard4QS)
or thresholdssalues(TV) for each monitoring pointf no exceedancof theQS/TVwere
recordedin all monitoring poins, the whole GWBvasevaluated in good chemical statuk. |
exceedances @S/TVs were recordethan the methodologies were as follows:

In the GQA testdata aggregatiorto whole GWRBvas performedif the calculatedotal area of
exceedancef the QS/TWaslessthan 20% of the total area of the GWBe GWB was
evaluated in good status. If the exceedance more than 20t wital area of the GWBas
recorded and based on expert judgment, the GWB was evaluated in poor chemical statu

In the Surface water test, each GWB (with the relevant groundweteitoring point)
associated with the surface water body was assessed individually, taking into account th
hydrological criterion, the hydrogeological criterion, the groundwater and surface water
concentration profile, dilution (if data available) anat the estimated load of pollutant from
groundwater transferred to associated surface water could be more than 50%, the GWB
evaluated in poor chemical status.

In the DWPA test, the procedure was based on taeradlysis (ManrKendal, linear regression
10 years)f biological, chemical and radiological parametersgsbundwater intended for
human consumption before any level of treatméttiere was not a statistically significant ar
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sustained upward trend in any drinking water abstraction poins@WB was evaluated in
good chemical status. If there was any significant and sustained upward trend in any par
in any of drinking water abstraction point in the GWB, the methodology was as follows: tf
data aggregation to whole GWB was performedh{kg from 2 years mean). If the calculatec
total area of exceedance of the QS/TV was less than 20% of the total area of the GWB, t
GWB was evaluated in good status. If the exceedance more than 20% of the total area o
GWB was recorded and based ompert judgment, the GWB was evaluated in poor chemici
status

Hungary: Assessment of the chemical status of groundwater was conducted: Analysing
chemical data of individual monitoring points within each of the GWBSs; Identifying of the
pressures saurces of pollution; The background levels were calculated and used to deter
threshold value. Threshold values have been determined according to CIS Guidance No
Contamination limits have been determined for all indicators listed in Annex Il Rart B
Directive 2006/118/EC and indicators of the report under Art. 5 of Directive 2006/118/EC

The following parameters were investigated:

a) Natural Background Level was determined for the following components: nitrate,
ammonium, specificonductivity, sulphate, chloride, arsenic, cadmium, lead, merc
orthophosphate

b) For each monitoring point the median concentration of each parameters of the st
period was compared to the thresholds values (determined for each GWB) or
standards valug (in the case of nitrates, metals and pesticides).

c) Different tests were conducted to assess groundwater body status: Diffuse pollut
test (nitrate, ammoniuporthophosphate Drinking water supply tests for numerous
elements or components in both drimkiwater wells and monitoring wells and trend
analysis based on the data of the surveillance monitoring system. Studied compc
of these tests are: nitrate, ammonium, chloride, sulphate, specific conductivity,
mercury, lead, cadmium, pesticides and ariga, furthermore in the trend analysis p
and dissolved oxygen.

d) Based on these tests, groundwater body was evaluated.
Quantitative Status

Hungary: To determine the overall quantitative status for a GWB, a series of tests shoulg
applied that considerthe impacts of anthropogenically induced letiegm alterations in
groundwater level and/or flow. Each test will assess whether the GWB is meeting the rel
environmental objectives. The quantitative status has been assessed taking into account
Guidance No.18. The following criteria have been used:

GW alteration (Drawdown) test

Water Balance test

Surface Water Flow test

Groundwater Dependent Terrestrial Ecosystems (GWDTE)
i Saline or other Intrusion test

Slovaka: Assessment of groundwater quantitative status conigdtsests

1. balance assessment of groundwater bodies for the period ZMBand evaluation o
the longterm trend of development of balance levels of groundwater bodies for t
period20042018

2. evaluation of the existence of significant declining trends in the groundwateafal¢
spring yieldin groundwater bodies for the period 2002816 processed by
aggregation of point results of groundwater quantity monitoring in the facilitiéiseof]
state hydrological network of théd#l

3. assessment of the impact of groundwater quantity on the status of terrestrial
ecosystems dependent on groundwater

4. assessment of the impact of groundwater quantity on surface water

= =4 =4 =2

Groundwater
threshold
value
relationships

Receptors considered
Slovékia: Drinking water, Surface water
Hungary: Drinking water
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Consideration of NBL and EQS (environmental quality standards, drinking water standal
surface water standalds the TV establishment:

Slovaka: Thenatural background leveNBL) wasdeterminedand used talerive thethreshold
value(TV). The TWveredetermined for all indicators listed in Partd Annex llto Directive

2006/118/ECGand in Directive2014/80/EU The TV for the inorganic substances were derive
according to the formula: T¥ (NBL + DWS/2. The TV for organic compounds were derive
using the formula: TV = 0.75 * DWS$hese TV wreused for GQA and DWPA test

Anupdated list ofhe TV establishedor each GWB was published in tamendedregulation
of the Government of the Sloiako.2822010 Coll.

For the Surface water test, the TV were derived as follows: TV = CV = AF * EQS (surfact
water standard)/DF, where AF (Attenuation factor) and (@Hution factor) are equal to 1
(the worst case).

For that GWB where the NBL was higher than the TV due to natural {ggiogical reasons,
the TV was set up as TV = NBL.

Hungary: EQS for herbicides and total pesticides;,ttétrachloroethylenes based
201/2001. (X.25.) Gov. decree and the 6/2009. (IV.14.) KEEAM-FVM common ministerial
decree in correspondence to I. Annex of the 2006/118/EC directive.

In Hungary, more than 95% of drinking water ensured from subsurface waters, so for all
compaments the DWS is applicable.

For those GWBs where the NBL was higher than the DWS due to naturaldealogical
reasons, the TVs for ammonium, SO4 and EC were defined by taking into account these
values, as described in Guidance Document No. 18.

Verbal
description of
thetrend
assessment
methodology

Slovaka: Trend is assessed separately for groundwater quality and quantity at which for
trends in quantity the procedure applies for all GW quantity monitoring sites. The assess
follows a stepwise procedure. Consisting of the evaluation of the data sets amohit@ing
points (no gaps in time series are allowed and data fromiZI06 were used), consisting of
the performance of the ngparametric ManAKendall trend test (95% confidence level) and
comprising the regression analysis. GWBs with decreasinggrentwith no evidence of
abstraction are excluded from assessment irBthRBMP. For assessing trends in
concentrations of pollutants in groundwater the evaluation period wasi2008%. The results
of surveillance and operational monitoring wexgplied for the assessment. Monitoring
frequency depends on the GWB type. In the analysis the values <LOQ are replaced by
LOQmax/2. Trend assessment is only performed if the number of values <LOQ is less th
50%. Nonparametric ManrKendall test with 5%ignificance level wa applied for trend
evaluation.For time series showing a normal distribution, the statistical significance of the
trend was also tested by the parametric method (AN®¥tA)5% significance leveThan for
all times series with statishlly significant upwards trends, tisatistically significant upward
trend wasevaluated anddentifiedif the median of the values measured over the last 2 yea
was higher than 0.75 QSTV or the calculated predicted value of the linear treqmto2026
(regression model calculated by the least squares method or Sen's nonparametric proce
was higher than QS/TWhe $gnificant sustained upward trends pollutant concentrations
were identified at the level of monitoripgintsand at the GWHevel

Thestarting point for trend reversatasplaced where the concentration of the pollutant
reaches 75% of the QS/D¥the relevant pollutant.

Hungary: To assesthe trendof pollutant concentrationgghemical data of the surveillance
monitoringsystems weresedfor the period of 2000 to 2012. The trend analysis was done
using Matlab program package of Ma#endall method with fitted Sen slodée steps used
for trend assessment were:

1 During the assessment trend of all components for all mamitabjects were create
using yearly average data and excluding time series with less than 4 data points

1 The trend of groundwater body level aggregates of yearly annual data were asse

as well.
Significant upwardr downwardtrends were identifiedn 95% significance level using Mann
Kendal l met hod with Sends sl ope.
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Verbal Slovaka: Trend reversal assessment methodology consists in the use of GWstat softwar
description of | series were included in the assessment, on the basis of which significant sustained upwe
thetrend trends at the level ahonitoring sites in the previous RBMre classified. Théme series
reversal entering the evaluation were supplemented by data monitored in previous years so that {
assessment | evaluation period was 14 years. The evaluation was performed by dynamically dividing t
methodology | time series into two sections with different lengths and thdoatirgy the statistical
significance of the trends separately for each allocated section. A reversal of the trend w
indicated if the following conditions were met at the same time: the statistical significance
the trends evaluated within individualcti®ns is higher than the statistical significance of th
trend evaluated on the basis of all data forming the evaluated time series, the section
representing the results of monitoring in the older period shows a statistically significant
upward trend, whih is followed by a statistically significant decreasing trend evaluated on
basis of the results of monitoring in the newer period
Hungary:
Threshold values per GWB
Level of TV
establishment | Related to risk
TV (or range) | NBL (or range) | (national, RBD, | in this GWB
Pollutant / Indicator [unit] [unit] GWB) [yest]
HU Nitrates 50 mg/l 1.212.8 mg/l GWB -
HU Ammonium 2-5 mgl/l 1.793.6 mg/l GWB Yes
HU Conductivity 2500 pS/cm 13701483 GWB -
pS/cm
HU Sulfate 250 mg/l 42.2191 mg/l | GWB -
HU Chloride 250 mg/l 135214mgll GWB -
HU Orthophosphate 1-2 mg/l 0.31.45 mgl/l GWB
HU Cadmium 5 po/l 0.03-1 pg/l national -
HU Lead 10 pg/l 3.5-4.36ug/l national -
HU Mercury 1 pg/l 0.1-0.19 pg/l national -
HU Trichlorethylene 10 pg/l national -
HU Tetrachloro ethylene | 10 pg/l national -
HU Absorbed organic 20 pg/l national -
halogensAOX
HU Pesticides by 0.1 pg/l national -
components
HU Pesticides all 0.5 pg/l national -
SK Ammonium 0.30mg/| 0.09 mg/l GWB Yes
SK Arsenic 6 ug/ 2 pgl GWB -
SK Benzene 0.8 pg/l - national -
SK Cadmium 3.0 po/l 1 pg/l GWB -
SK Chloride 1474 mgl/l 44.7 mgl/l GWB -
SK Chromium 27 pg/l 4 g/l GWB -
SK Copper 1004 pg/l 8 pg/l GWB -
SK Iron total 0.150 mg/l 0.1 mg/l GWB -
SK Lead 9.0 pg/l 8 pg/l GWB -
SK Manganese 0.030 mg/l 0.01 mg/l GWB -
SK Mercury 0.7 pgll 0.4 pg/l GWB -
SK Nitrates 50 mg/l 9.7 mg/l GWB -
SK Nitrites 0.26 mg/l 0.01mgl/l GWB -
SK Phosphates 0.22 mg/l 0.02 mg/l GWB Yes
SK Sodium 111.0 mg/l 22 mg/l GWB -
SK Sulphates 1674 mg/l 84.7 mgl/l GWB -
SK Tetrachloroethylen 7.5* pg/l - national -
SK Trichlorethylene 7.5* pg/l - national -

* 7.5 for Tetrachloroethylesr+ Trichlorethylene
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GWAB-10: Slovensky kras / Aggtelekhgs.

GWB-10 National share HU-10 Status 2021 foeach national
SK-10 GwB?
Chemical .
(substance) QB
List of individual GWbodies HU HU_AIQ485 Good Good
forming the whole national share SK SK200480KF Good Good
(national code incl. country code)

Description/C
haracterisation
of the ICPDR
GW-body

Delineation: see GWB3

The Aggtelek Mountain and the Slovensky kras form a large common karstic aquifer sy
the Eastern part of the counrtries. It is selected for presenting ilD#mibebasin report as
important transboundary water body: (i) National Park covers the majority of its surface,

the role of the groundwater is presented by springs and stalactite caves, (ii) significant d
water resource in Slovakia, regiomalimportant in Hungary (iii) vulnerale area requiring
protection.

General description

TheGWSBIs in a Mesozoic complex with morphologically visible karstic plateau and cdikgo
valleys of water courses, separating different units. Hydrogeologicad ané very differen
according to the character of permeability, character of groundwater circulation, tyy
groundwater regime, and also in the resulting yield of groundwater springs. From-h
geological point of view, the most important tectonic ismihe area is the Silicicum unit, main
its Middle Triassic and Upper Triassic part. The most important aquifer here is the Midd|
Upper Triassic limestone and dolomites with kdissure type of permeability. Similar
important hydrogeological uts in the Hungarian side are Alséhegy, Nagyoldal, Hasagistya
Galyaséag, which contain the AggtelBlomica cave system. Tertiary basins act asgonal
impermeable barrier for the groundwater accumulated in Triassic limestone.

Groundwater circulationin these rocks is controlled by extreme heterogeneity of carb
rocks, following the tectonic development. These tectonicalggstnated drainage structure
show the major influence on the directions of groundwater flow. Majority of groundwa
drained towards big karstic springs. Areas between such tectonic faults are less karstifi
also less permeable. If not drained by cave systems or permeable tectonic faults, grou
usually feeds the Quaternary coverage. Specific hydraulic feafutteedkarstified carbonat
complex with preferred drainage structures is that no continuous groundwater table ca be
within the rock mass. Groundwater in many cases only fills up karstic opehiogsduits,
sometimes enlarged into the cave systemhde segments between the preferred groundw
routes are unsaturated. On the other hand, groundwater level changes in these zones 4
and show quick response to the meteorological situation. Typical amplitude of groundwat
change is from 0 15 m. In such levels above the erosion base perennial springs occur a
intensive rainfall events or sudden snowmelts. Hidden outflow to the deeper structures
and outside of the area the territory (generally of westward direction undefTéngary
sediments of the Rimavska kotlina Basin) is considered to be quite important from th¢
management point of view. Groundwater abstraction for various purposes is concentrate
natural outflows of springs relatively small portion is altseacted by pumping from borehols
and wells.

Major pressures and impacts

The estimated amount of availablesoerces in Slovensky kras is 40im3/year, the actual us
is 21 % of available resources, mainly for drinking water purposes.

In the Hungarian sid only the amount of karstic water is utilized, which flows out naturally
karstic springs in J:-svafR, Sz°gliget,
about karst spring discharge. Observed discharge data are available for a pemaddy 30
years. Because of the National Park no important karstic water abstraction will be planr
the area.

National Parks cover the majority of the area. In addition, in Hungary the total area G\
is considered as Nitratsensitive.

Description of

status

Chemical Status:
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assessment
methodology

Slovaka: The methodology fassessinghemical status followed the requirements of the
Groundwater Directive (2006/118/EC) as well as the recommendations of the CIS Guidal
Document no. 18 Guidance orgroundwater status and trend assessmé&heassessment of
the chemical statusf GWB inthe conditions of the Sloviakconsisted of the followinggsts:

1. General quality assessment (GQA) tegtars 20162017.
2. Drinking water protectedareas(DWPA)test- period 20082017.

3. Test of gnificant diminution of associated surface watbemistry and ecoffy due
to transfer of pollutanfrom the GWB named as Surface water tegteriod 2013
2018.

In the GQA test and the Surface water,tést proceduravasbased ora comparisorof the
arithmetic meansf the concentrationf theindividual component witlyuality standard4QS)
or thresholdsralues(TV) for each monitoring poinif no exceedansof theQS/TVwere
recordedin all monitoring poins, the whole GWBvasevaluated in good chemical status. If
exceedances §ISTVs were recordethan the methodologies were as follows:

Inthe GQA testdata aggregatiorto whole GWBwvas performedif the calculatedotal area of
exceedancef the QS/TWaslessthan 20% of tk total area of the GWRBhe GWB was
evaluated in good status. If the exceedance more than 20t wital area of the GWBas
recorded and based on expert judgment, the GWB was evaluated in poor chemical statu

In the Surface water test, each GWB (vifite relevant groundwater monitoring point)
associated with the surface water body was assessed individually, taking into account th
hydrological criterion, the hydrogeological criterion, the groundwater and surface water
concentration profile, dilution {idata available) and that the estimated load of pollutant fro
groundwater transferred to associated surface water could be more than 50%, the GWB
evaluated in poor chemical status.

In the DWPA test, the procedure was based on taexadlysis (ManrKendal, linear regression
10 years)f biological, chemical and radiological parametersgsbundwater intended for
human consumption before any level of treatmétitere was not atatistically significant and
sustained upward trend in any drinking water abstraction points, the GWB was evaluatec
good chemical status. If there was any significant and sustained upward trend in any par
in any of drinking water abstraction pdiim the GWB, the methodology was as follows: the
data aggregation to whole GWB was performed (kriging from 2 years mean). If the calcu
total area of exceedance of the QS/TV was less than 20% of the total area of the GWB, t
GWB was evaluated in goathtus. If the exceedance more than 20% of the total area of tk
GWB was recorded and based on expert judgment, the GWB was evaluated in poor che
status

Hungary: Assessment of the chemical status of groundwasrconductedAnalysing of the
chemi@l data ofindividual monitoring points within each of t@NVBs Identifying of the
pressures sources of pollution; The background levetsre calculated and used to determin
threshold valueThreshold values have been determined according to CIS Gxgidém. 18.
Contaminatiorlimits have been determined for aiticatorslistedin Annex IIPart B of
Directive 2006/118/EC anithdicators of the report under Art. 5 of Directive 2006/118/EC

The following parameters were investigated:

a) Natural Background Level was determined for the following components: nitrate,
ammonium, specific conductivity, sulphate, chloride, arsenic, cadmium, lead, me
orthophosphate

b) For each monitoring point thmedianconcentration of each parameterkthe studied
periodwas comparetb the thresholds values (determined for each GWB) or
standards valug(in the case ofiitrates metalsand pesticides).

c) Different tests were conducted to assess groundwater body status: Diffuse pollut
test (nitrate, ammonium, ortpbosphate), Drinking water supply tests for numerous
elements or components in both drinking water wells and monitoring wells and tr
analysis based on the data of the surveillance monitoring system. Studied compg
of these tests are: nitrate, amniam, chloride, sulphate, specific conductivity,
mercury, lead, cadmium, pesticides and organics, furthermore in the trend analys
and dissolved oxygen.

d) Based on these tests, groundwater body was evaluated.
Quantitative Status:
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Hungary: To determine the overall quantitative status for a GWB, a series of tests should
applied that considers the impacts of anthropogenically inducedtknng alterations in
groundwater level and/or flow. Each test will assess whether the GWB is meetiakptamt
environmental objectives. The quantitative status has been assessed taking into account
Guidance No.18. The following criteria have been used:

T GW alteration (Drawdown) test
1 Water Balance test
1 Surface Water Flow test
1 Groundwater Dependent Tresstrial Ecosystems (GWDTE)
i Saline or other Intrusion test
Slovaka: Assessment of groundwater quantitative status conigdtsests

1. balance assessment of groundwater bodies for the period ZMBand evaluation o
the longterm trend ofdlevelopment of balance levels of groundwater bodies for th
period 20042018

2. evaluation of the existence of significant declining trends in the groundwateafal¢
spring yieldin groundwater bodies for the period 2002816 processed by
aggregation of pimt results of groundwater quantity monitoring in the facilities of t
state hydrological network of théd#l

3. assessment of the impact of groundwater quantity on the status of terrestrial
ecosystems dependent on groundwater

4. assessment of the impactgobundwater quantity on surface water

Groundwater
threshold
value
relationships

Receptors considered

Slovaka: Drinking water, Surface water

Hungary: Drinking water

Consideration of NBL and EQS (environmental quality standards, drinking statetards
surface water standafds the TV establishment:

Slovaka: Thenatural background levelNBL) was determinedand used talerive thethreshold
value(TV). The TVWeredetermined for all indicators listed in Partd Annex Ilto Directive
2006/118/ECand in Directive2014/80/EU The TV for the inorganic substances were derive
according to the formula: T¥ (NBL + DWS/2. The TV for organic compounds were derive
usingthe formula: TV = 0.75 * DWS'hese TV ereused for GQA and DWPA test
Anupdated list ofhe TV established for each GWB was published irathendedregulation
of the Government of the Sloieko.2822010 Coll.

For the Surface water test, the Wére derived as follows: TV = CV = AF * EQS (surface
water standard)/DF, where AF (Attenuation factor) and DF (Dilution factor) are equal to 1
(the worst case).

For that GWB where the NBL was higher than the TV due to natural {ggiogical reasons,
the TV was set up as TV = NBL.

Hungary: EQS for herbicides and total pesticides;,ttétrachloroethylenes based on
201/2001. (X.25.) Gov. decree and the 6/2009. (IV.14.) KEBdM-FVM common ministerial
decree in correspondence to |. Annex of2886/118/EC directive.

In Hungary, more than 95% of drinking water ensured from subsurface waters, so the D
applicable. Exempt those cases, when the karstic and shallow GWBs are in direct relatig
aquatic ecosystems (GWAAE), so here the EQS nigrafgplicable (25 mg/l) instead of 50
mg/l of DWS.

For other components the DWS is applicable.

For those GWBs where the NBL was higher than the DWS due to naturaldealomical
reasons, the TVs for ammonium, SO4 and EC were defined by takiagdotmt these higher
values, as described in Guidance Document No. 18.

Verbal
description of
thetrend

Slovaka: Trend is assessed separately for groundwater quality and quantity at which for
trends in quantity the procedure applies for all GW quantity monitoring sites. The assess
follows a stepwise procedure. Consisting of the evaluation of the data sets amohit@ing

points (no gaps in time series are allowed and data fromiZOI6 were used), consisting of]

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org



Danube River Basin Managementplat021 61

assessment
methodology

the performance of the ngparametric ManAKendall trend test (95% confidence level) and
comprising the regression analysis. GWBs with decreasinggreatwith no evidence of
abstraction are excluded from assessment iBthRBMP. For assessing trends in
concentrations of pollutants in groundwater the evaluation period wasi2008%. The results
of surveillance and operational monitoring were appliedthe assessment. Monitoring
frequency depends on the GWB type. In the analysis the values <LOQ are replaced by
LOQmax/2. Trend assessment is only performed if the number of values <LOQ is less th
50%. Nonparametric ManrKendall test with 5% signifance level was applied for trend
evaluation For time series showing a normal distribution, the statistical significance of the
trend was also tested by the parametric method (AN®¥tA)5% significance leveThan for
all times series with statisticallsignificant upwards trends, ttsatistically significant upward
trend wasevaluated anddentifiedif the median of the values measured over the last 2 yea
was higher than 0.75 QSTV or the calculated predicted value of the linear tremdto2026
(regression model calculated by the least squares method or Sen's nonparametric proce
was higher than QS/TWhe $gnificant sustained upward trends$ pollutant concentrations
were identified at the level of monitoripgintsand at the GWHevel

Thestarting point for trend reversatasplaced where the concentration of the pollutant
reaches 75% of the QS/D¥the relevant pollutant.

Hungary: To assesthe trendof pollutant concentrationgshemical data of theurveillance
monitoring systems wetesedfor the period of 2000 to 2012. The trend analysis was done
using Matlab program package of M&tendall method with fitted Sen slofdée steps used
for trend assessment were:

9 During the assessment trend of all components for all monitoring objects were ¢
using yearly average data and excluding time series with less than 4 datapoints.

1 The trend of groundwater body level aggregates of yearly annual data were asse

as wdl.
Significant upwardr downwardtrends were identifiedn 95 and 90% significance level usir|
ManKendal | met hod with Senés sl ope.

Verbal
description of
thetrend
reversal
assessment
methodology

Slovaka: Trend reversal assessment methodology consists in the use of GWstat softwar
series were included in the assessment, on the basis of which significant sustained upwg
trends at the level ahonitoring sites in the previous RBMRre classified. Théme series
entering the evaluation were supplemented by data monitored in previous years so that {
evaluation period was 14 years. The evaluation was performed by dynamically dividing t
time series into two sections with different lengths and thdnatirag the statistical
significance of the trends separately for each allocated section. A reversal of the trend w
indicated if the following conditions were met at the same time: the statistical significance
the trends evaluated within individualcti®ns is higher than the statistical significance of th
trend evaluated on the basis of all data forming the evaluated time series, the section
representing the results of monitoring in the older period shows a statistically significant
upward trend, whih is followed by a statistically significant decreasing trend evaluated on
basis of the results of monitoring in the newer period

Hungary:

Threshold values per GWB

Pollutant / Indicator

Level of TV
establishment
(national, RBD, | in this GWB
GWB) [yest]

Related to risk
TV (or range)
[unit]

NBL (or range)
[unit]

HU Nitrates

25mgl/l 8.6 mg/l GWB -

HU Ammonium

0.5 mg/l 0.26 mg/| GWB -

HU

Conductivity

2500 pS/cm

732 pS/cm

GWB

HU

Sulfate

250 mg/l

123 mg/l

GWB

HU

Chloride

250 mg/l

88mgll

GWB

HU

Orthophophate

0.25 mgl/l

0.1 mg/l

GWB

HU

Cadmium

5 po/l

0.02 pg/l

national

HU

Lead

10 pg/l

0.7 pg/l

national

HU

Mercury

1 pg/l

0.49 pg/l

national

HU

Trichlorethylene

10 pg/l

national
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HU Tetrachloro ethylene | 10 ug/l national -
HU Absorbed organic 20 pg/l national -

halogens AOX
HU Pesticides by 0.1 pg/l national -
components
HU Pesticides all 0.5 pg/l national -
SK Ammonium 0.27 mg/l 0.03 mg/l GWB -
SK Arsenic 5.5 pg/l 1 g/l GWB -
SK Benzene 0.8 pg/l - national -
SK Cadmium 2.7 ugdl 0.4 gl GWB -
SK Chloride 131.8 mg/l 13.5 mg/l GWB -
SK Chromium 25 pg/l 0.4 pg/l GWB -
SK Copper 1001 ug/l 1 g/l GWB -
SK Iron total 0.105 mg/l 0.01 mg/l GWB -
SK Lead 5.5 pg/l 1 g/l GWB -
SK Manganese 0.027mg/l 0.003 mg/l GWB -
SK Mercury 0.6 ug/l 0.1 pg/l GWB -
SK Nitrates 50 mg/l 16.7 mg/l GWB -
SK Nitrites 0.26 mg/l 0.01 mg/l GWB -
SK Phosphates 0.24 mg/l 0.07 mg/l GWB -
SK Sodium 52.3 mg/l 4.6 mg/l GWB -
SK Sulphates 167.6 mg/l 85.1 mg/l GWB -
SK Tetrachloroethylen 7.5* ug/l - national -
SK Trichlorethylene 7.5* ug/l - national -

* 7.5 for Tetrachloroethyles+ Trichlorethylene

GWB-11: Komarnanska Kryha / Dunantuli-khgs. északi r.

GWB-11 National share | HU-11 Status 2021 foeach national
SK-11 GwB?
Chemical .
(substance) QUENTY
List of individual GWhbodies HU HU_AIQ558 Good Good
forming the whole national share HU HU_AIQ552 Good Good
(national code incl. country code) HU HU_AIQ564 Good Good
HU HU_AIQ660 Good Good
SK SK300010FK Good Good
SK SK300020FK Good Good
Description/C | Delineation seeGWBS8
h?ﬁ“?g;ﬁg” Reasons for selecting as important transbound&yvB
(()th\/-ﬁody The Middle and Uppefriassic karstic dolomite and limestofeemation of the northern part @

the Transdanubian Mountain (Hungary) and the Komarnanska Kryha (Slovakia) belong
of the largest karstic aquifer systems in Central Europe. It provides good quality drinking
for the population of the region iHungary, it contributes to the characteristic landscape
supplying springs and the deeper part of the aquifer system is very important thernta
resources in both countries.

General description

The karstic formation of the northern part of fi@nsdanubian Mountains is composed mai
of UpperTriassic dolomite and limestone. The considerable matrix porosity of the dolon
due to the dense fissusgstem, while in the limestone large fractures are characteristic g
the faults. The elevatl open karstic zones are separated by sunken basins, where the th
of the covering layer is several hundred meters. Above the thermal part it exceeds 5
thickness (in some places it reaches ev®&@ m) consisting of different types of seditae
sand, clay, marl, sandstone, Eocene karstic formation with brown coal.
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The Slovakian part (the Komarno block) extends between Komarno and Sturovo. It is fri
the Danube River in the South and by tRé&/EHurbanovo fault in the North. The southdimit
along the Danube is tectonic as well and therefore the Komarno block is a sunken trac
northern slope of the Gerecse and Pilis Mountains. The Komarno block consists larg
Triassic dlomites and limestones up tdAQ m in thickness. Traurface of the pr&ertiary
substratum plunges towards the north from a depth of approximately 100 mheeRiver
Danube to as much as0®0 m near the Hurbanovo fault.

The karstic aquifer is divided into six water bodies. In Hungary, where the @gelaea
appears, two water bodies bearing cold waters have been delineated according to t
system. The thermal water bodies (in Hungary waters with temperature more thanis
considered as thermal, while in Slovakia the limit i¥25HU_kt..1.2, HU_kt.1.4, SK_300010FK
and SK_300020FK are in close hydraulic connection with the cold ones. To be noted, t
missing continuation of the cold water bodies in the Slovakian part is mainly due to the d
consideration of the limit of temperatur€aking into account hydrgeothermal aspects, th
deep Slovakian karstic aquifer is divided into the Komarno high block (SK 300010FK) a
Komarro marginal block (SK300020FK).

The Danube River is the regional erosion base of the water bodies. The water level fluctu
in strong relation with the water level changes in the river. The water bodies are hydrau
connected. It is valid at the border of the countries as,viell under the Danube and tf
Ipoly/Ipel Rivers, making the abstractions of water in both countries highly interrelated.

The recharge area is in the Hungarian side and the total recharge is estimated at %@
Without abstraction this amount of waterdischarged by the springs and by the upward f
towards the covering layer, and some part is infiltrating to the deeper, thermal part.

The temperature of the water abstracted (captured) from the Hungarian thermal water
does not excee@0 °C. Heat-flow densities suggest that the Komarno high block car
characterised by a fairly low (thermal spring at Sturovo and Patince are 39 af@ 26rm)
and the marginal block by a medium geothermal activity 80C). Heat flow given in mWAT
is 50 60 in Komarno high block and 680 mW/min Komarno marginal block, both consider
as low values.

Coefficient of transmissivity in the high block varies from 13 to 186, while in the margina
block between 4 to 20%d. Prognostic recoverable amount oétimal water in the high block i
estimated at 12,000%d water of 20 to 4 warm. In the marginal block the abstracted therr
water should be rénjected after use.

Major pressures and impacts

In Hungary the actual abstractions are apr. 30 Myrfromthe cold part and 2 M #y from the
thermal part. In Slovakia the thermal water abstraction.&M n¥/y mainly in area Komarno
PatinceGt ¥%r ov o . The cold karstic water i s

balneology (in Hungary and in Slovakiand for energy production (in Slovakia). Disposal
used geothermal water is solved in Slovakia by discharge into surface water (River Danl
Véah) after dilution with groundwater on acceptable qualitative parameters.

Due to the mining activities ithe 20" century, the actual water levelsspecially in the colc
water bodies in the Hungarian sidare significantly lower than the loAgrm natural average
and as a consequence all cold and lukewarm karstic springs dried out. In the Slovak ¢
regimeof geothermal water (decreasing discharges of wells) was also affected by the ex
pumping of karstic water from coal mines in Tatabanya and Dorog (Hungary). After the n
was stopped (in 1993), the water levels have been showing increasing tietrideagradual
reappearance of the springs is forecasted in the coniit§ $ears.

The abandoned cuts and fields of mine submerged by the rising karstic water represent a |
pollution source. Water quality monitoring has been installed, but datanat sufficient foi
estimating future impacts.

In extremely vulnerable open karstic area a few settlements should be considered as f
source of pollution. Relatively a high number of significant pollution exists in the area (40
majority is ying above the not vulnerable covered part. The average amount of Nitrogen fe
is 86 kgN/ha/yearthe use of manure is insignificant (3 kgN/ha/year). The surplus Nitrogen
agriculture is 17 kgN/ha/year, but in the majority of the area the thislering layers provide
natural protection. (Localities in real danger should be assessed at smaller scale, focus
open karstic zones).
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Description of
status
assessment
methodology

Slov&ia: The assessment of the quantitative status of geothermal groundwater bodies c

Chemical Status

Hungary: Assessment of the chemical status of groundwasrconductedAnalysing of the
chemical data oihdividual monitoring points within each of t@NVBs Identifying of the
pressures sources of pollution; The background levetsre calculated and used determine
threshold valueThreshold values have been determined according to CIS Guidance No.
Contaminatiorlimits have been determined for adtlicatorslistedin Annex lIPart B of
Directive 2006/118/EC anithdicators of the report under Art.& Directive 2006/118/EC

The following parameters were investigated:

a) Natural Background Level was determined for the following components: nitrate,
ammonium, specific conductivity, sulphate, chloride, arsenic, cadmium, lead, me
orthophosphate

b) For each monitoring point thenedianconcentration of each parameterkthe studied
periodwas comparedb the thresholds values (determined for each GWB) or
standards valug(in the case ofiitrates metalsand pesticides).

c) Different tests were conducted teass groundwater body status: Diffuse pollution
test (nitrate, ammonium, orthophosphate), Drinking water supply tests for numer
elements or components in both drinking water wells and monitoring wells and tr
analysis based on the data of the suraeitle monitoring system. Studied componer
of these tests are: nitrate, ammonium, chloride, sulphate, specific conductivity,
mercury, lead, cadmium, pesticides and organics, furthermore in the trend analys
and dissolved oxygen.

d) Based on these testgpundwater body was evaluated.

Slov&ia: An important factor in assessing the chemical status of geothermal waters, esp
in terms of their use, is the stability of their chemical composifibe.stability of the chemica
composition fotindividual sources will be evaluated in those indicators that characterize tf
chemical type of water (Mineralization, Ca, Mg, Na, Cl, HC80Q). Another method is the

evaluation of the development trend of the mentioned indicators in individual sotithes o
geothermal unitThe interquartile range (IQR) method was chosen to evaluate the chemig
stability of geothermal water.

Good chemical status is if :
1 the main indicators of the chemical type of water are between the lower and upp
dispersion limits
1 the trend of development of components of the chemical type of water reaches t
same course and individual deviations can be described from the source.regime
Quantitative Status

Hungary: To determine the overall quantitative status for a GWB, a series of tests shoulg
applied that considers the impacts of anthropogenically inducedtknng alterations in

groundwater level and/or flow. Each test will assess whether the GWB is meetietetrant
environmental objectives. The quantitative status has been assessed taking into account
Guidance No.18. The following criteria have been used:

GW alteration (Drawdown) test
Water Balance test

Surface Water Flow test
Groundwater Dependent frestrial Ecosystems (GWDTE)
Saline or other Intrusion test

= =4 =4 —a A

of the balance assessment of individual bodies and the identification of sources for whicl
critical or emergency balance state occurred during the use of groundwater during the
monitored period (2032017).For comparison, the state of balance in the perioavieen the
geothermal bodiegach wil use the value of balant¢aking into account thetate transformed
usable amounts expressedn(BST).

Good quantitative status is, if:

1 the balance value of the BsT geothermal unit for the observed period may not ex
the value of 80%,

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org



Danube River Basin Managementplat021 65

1 the trend of development of BST values <70% ismarked, for BsT> 70% we mark
the trend with signs,

T in case of
definition of causes

occurrence of sour ces wi-t

Groundwater
threshold
value
relationships

Receptors considered
Hungary: Drinking water standards
Slovaka:

Consideration of NBL and EQS (environmental quality standards, drinking water standa
the TV establishment:

Hungary: EQS for herbicides and total pesticides;,ttétrachloroethylenes based on
201/2001. (X.25.) Govecree and the 6/2009. (1V.14.) KvWWBIM-FVM common ministerial
decree in correspondence to I. Annex of the 2006/118/EC directive.

In Hungary, more than 95% of drinking water ensured from subsurface waters, so the D
applicable. Exempt those cases, witee karstic and shallow GWBs are in direct relation to
aquatic ecosystems (GWAAE), so here the EQS nitrate is applicable (25 mg/l) instead of
mg/l of DWS.

For other components the DWS is applicable.

For those GWBs where the NBL was higher than the DW#¢3o natural hydrageological
reasons, the TVs for ammonium, SO4 and EC were defined by taking into account these
values, as described in Guidance Document No. 18.

Slovaka: The criterion for evaluating the chemical status of geothermal GWH istability of
the chemical compositicals was described above.

Verbal Hungary: To assesthe trendof pollutant concentrationgghemical data of the surveillance
description of | monitoring systems wertesedfor the period of 2000 to 2012. The trend analysis was done
thetrend using Matlab program package of Ma#tendall method with fitted Sen slofdéne steps used
assessment | for trend assessment were:
methodology 1 During the assessment trend of all components for all monitoring objectsreated
using yearly average data and excluding time series with less than 4 data points
1 The trend of groundwater body level aggregates of yearly annual data were asse
as well.
Significant upwardr downwardtrends were identifiedn 95% significance level using Mann
Kendal |l met hod with Sends sl ope.
Verbal Hungary:
description of | gjgyaka:
thetrend
reversal
assessment
methodology
Threshold values per GWB
Level of TV
establishment | Related to risk
TV (or range) NBL (or range) | (national, RBD, | in this GWB
Pollutant / Indicator [unit] [unit] GWB) [yesH]
HU Nitrates 50-no TV mg/l | <1-9.8 mgl/ GWB -
HU Ammonium 0.5n0 TV mg/l | 0.26-16.7 mg/l | GWB -
HU Conductivity 2500n0 TV 996-:5097 uS/cm| GWB -
uS/cm
HU Sulfate 250n0 TV mg/l | 124266 mg/l GWB -
HU Chloride 250n0 TV mg/l | 35627 mgl/l GWB -
HU Orthophosphate 0.25n0 TV mg/l| 0.1 mg/l GWB
HU Cadmium 5-no TV ug/l 0.080.2 g/l national -
HU Lead 10-no TV ug/l 2-3.42 gl national -
HU Mercury 1-no TVug/l 0.21-0.5 pg/l national -
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HU Trichlorethykene 10-no TV ug/l national -

HU Tetrachloro ethylene | 10-no TV ug/l national -

HU Absorbed organic 20-no TV ugl/l national -
halogens AOX

HU Pesticides by 0.1-no TV pg/l national -
components

HU Pesticides all 0.5-no TV pg/l national -

* no TV for karst hermal GWB

GWB-12: Ipel /Ipoly

GWB-12 National share HU-12 Status 2@1 for each national
SK-12 GwWB?
Chemical .
(substance) QB
List of individual GWbodies HU HUAIQS83 Good Good
forming the wholenational share SK SK1000800P Poor (NDs, Good
(national code incl. country code) SOy, PQ)

Description/C
haracterisation
of the ICPDR
GW-body

Delineation:

The Ipolyvalley is situated in the border of Slovakia atdngary, east of Danube River. Its
area is 145,8 ki) the elevation varies between 290 m asl to 128 m asl. The middlesghely
has an east to west direction, while the lower Ip@jley is a north to south one. Left side of
the river belongs to Hunggr The middldpoly valley formed by several young refilling
trenches, on theouthis separated by a defined morphological barrier showing tertkee
river valley. Several river terraces forms the lovigoly-valley between the Borzsény and
Helemba hils. Morphologically, it is a diverse pediment surface from the level of the river
to 200 m asl.

Reasons for selecting as important transboundary GWB

The surrounding area of this aquifer suffers from lack of water, while these groundwater
are important local drinking water resources in Slovakia and Hungary. Therefore,
collaboration between SK and HU to delineate the HU and SK GWBs as common
transboundary GWB is a key to maintain safe water supply in sufficient quantities. The al
deposits o fRiveraxendlopbetdgides optiee HyngarBlovakian border. The
aquifer supplies drinking water to a population of approx. 170,000hithiats in Slovakia and
50,000 inhabitants in Hungary. On the Hungarian side, due to the lowland character and
upward flow system, the terrestrial ecosystems (NATURA 2000 site) require surplus
transpiration from groundwater; 7% of the area of the watenbisdunder nature
conservation. The recharge zone is in Slovakia and Hungary thus the available groundw
resource and the status of the terrestrial ecosystems depend on the lateral flow from the
neighbouring countries. Both sides of the GWBs have isgitregroundwater quality problem
The 1 peO/ | pol y-1CRieters thick alaval deposit,ralend thastréch of
approximately 80km of the river, which forms a natural boundary between Slovakia and
Hungary. More importantly, hydraulic connem between the SK100080@MUAIQ583
groundwater bodies is anticipateltip://www.altin.sk/enwat/ipel.html

General description

The middle and the lower part of the Ipeiglley significantly differ in geology. In the area of
uppekrlpoly-valley, the maximum 10 meters thick soil covers the alluvial sand, sandy gray
sediments. Below the maximum few tenth meters thick Hol@teistbcene sequence, severz
hundred meters thick Oligocene schlier, sandstone, clay sequence (Szécsényi schlier,
Pétervasarai sandstone, Kiscelli clay and Harshegy sandstone) covers the schist and gn
basement. In the areaf lower-Ipoly-valley below the few meters thick alluvial sand and gra
sediment few hundred meters thick Miocene marl, limestone sequence (Lajta limestone,
clayly marl) covers the magmatic tuffs (Nagyvdélgyi Dacite tuffs) sediments.

The lower boudary of the groundwater body is formed by the thick low permeability schili¢
and sandstone formations, respectively thick clayly marl aquitard (Szilagyi clayly marl). I
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river terraces the Pleistocene fluvieolian sand and loess is a good water begustrata,
however the main aquifer is the few meters thick (4 m in average) Holocene fluvial sand
gravel along the river. The recharge of the upper part of the river is in Slovakia, while the
middle and lower part of it is recharged both side of thert

The area of interest is delimited by th
and partially also of some of its tributaries. The alluvium lies on the impermeable clayey
sediments of the Neogene filling of the Juhoslovenska andh&s#é panva basins in the
Slovakian side. In the groundwater body there are mainly alluvial and terrestrial gravel, s
gravel, sand, stratigraphic classification of Pleistocehtolocene as collector rocks. In
hydrogeological collectors of the format, the intergrain permeability prevails. The averag
range of the thickness of the guardrails is <10 m, the value of the filtration coefficient her
the range of 1.14@ to 1.163 m.s1. The general direction of groundwater flow in the alluvial
floodplain of the quaternary formation SK1000800P is more or less parallel to the course
main fl ow. I ntergranular groundwater bo
Hron watershed area. The evaluated area ( agricultural land includnagple land, grassland,
pastures and permanent crops plantations) shares 86.69 % of total groundwater body ar
of groundwater body area land cover is represented by forestsrsgunal land, surface
water tables and artificial surfaces. Within tgeoundwater body area, evaluated area creat
large and compact patterns which regularly cover whole area. In general, groundwater b
shows lowered potential of soil regarding possible negative influence of surface contami
to groundwater.

Themamqui fer is the alluvial sedi ments o
Their thickness is about¥0 m, or more. The gravels and sands are covered with in5of
clayey flood sediments. The changing thickness sometimes causes the ceafrtiea
confined groundwater. The gravels and sands have high transmissivity. The width of the
flood plain is about 22 km, but at some places it is of only tens of meters. Groundwater
recharge occurs by infiltration of precipitations and infilicat of surface water at high water
levels. The changing (decreasing) surface water level of the river has negative impact of
water supply possibilities Strong variability of groundwater chemical composition and qug
ischaracter st i ¢ f egion. Cdivig-HCQ3 dodvinates in groundwater as the result o
dissolution of carbonates and hydrolytical decomposition of silicate minerals. Groundwat
gualitative properties in the region reflect either the natural character of the area or the
addition ofcompounds due to anthropogenic activities.

Major pressures and impacts

Anthropogenic contamination of groundwater is mostly originated by agricultural activitie:
and production of waste waters. It is mainly contamination of the uppermost groundwate
horizans that occurs in the area. Deteriorated groundwater quality is mainly characterize
high contents of nitrates, chlorides, ammonia ions, phosphates or specific organic param
(PAH, COD) and occasionally pesticides. Locally high pesticide conceamsat 0.5 mg/l)
are found in both surface water and in groundwater along the Ipalydp v al | ey .
unsatuated soils can be released by erosion, which can be increased by climate change
Nitrates have also aubstantiaimpact on the shadw pats (0-20 m) of the grounsater
systems. In general, detected pesticide concentrations suggest that water quality can be
considered to be at risk until further investigations will be made and the additional measl
defined by WFD, will be taken. Furttmore, besides the anthropogenic pressures the local
important drinking water resource has high natural sulphate content and electric conduct
The whole GWB is highly sensitive to climatic changes

Description of
status
assessment
methodology.

Chemical Status:

Hungary: Assessment of the chemical status of groundwater was conducted: Analysing
chemical data of individual monitoring points within each of the GWBSs; Identifying of the
pressures sources of pollutionThe background levels were calculated and used to detern
threshold value. Threshold values have been determined according to CIS Guidance No
Contamination limits have been determined for all indicators listed in Annex Il Part B of

Directive 2006/18/EC and indicators of the report under Art. 5 of Directive 2006/118/EC.

The following parameters were investigated:

a) Natural Background Level was determined for the following components: nitrate,
ammonium, specific conductivity, sulphatiloride, arsenic, cadmium, lead, mercur
orthophosphate
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b) For each monitoring point the median concentration of each parameters of the st
period was compared to the thresholds values (determined for each GWB) or
standards values (in the case of nigsit metals and pesticides).

c) Different tests were conducted to assess groundwater body status: Diffuse pollut
test (nitrate, ammoniuporthophosphate Drinking water supply tests for numerous
elements or components in both drinking water wells and oramgtwells and trend
analysis based on the data of the surveillance monitoring system. Studied compd
of these tests are: nitrate, ammonium, chloride, sulphate, specific conductivity,
mercury, lead, cadmium, pesticides and organics, furthermoreitrénd analysis pH
and dissolved oxygen.

d) Based on these tests, groundwater body was evaluated.

Slovaka: The methodology fassessinghemical status followed the requirements of the
Groundwater Directive (2006/118/EC) as well as the recommendations of the CIS Guida
Document no. 18 Guidance orgroundwater status and trend assessmé&heassessment of
the chemical statusf GWB inthe conditions of the Sloviakconsisted of the followinggsts:

1. General quality assessment (GQA) tegtars 20162017.
2. Drinking water protectedareas(DWPA)test- period 20082017.

3. Test of gynificant diminution of associated surface watbemistry and ecoffy due
to transfer of pollutanfrom the GWB named as Surface water tegteriod 2013
2018.

In the GQA test and the Surface water,téwt proceduravasbased ora comparisorof the
arithmetic meansf the concentrationf theindividual component witlyuality standard4QS)
or thresholdsvalues(TV) for each monitoring pointf no exceedanasof theQS/TVwere
recordedin all monitoring poinsg, the whole GWBvasevaluated in good chemical status. If
exceedances @SITVs were recordethan the methodologies were as follows:

In the GQA testdata aggregatiorio whole GWBvas performedif the calculatedotal area of
exceedancef the QS/TWaslessthan 20% of tk total area of the GWBhe GWB was
evaluated in good status. If the exceedance more than 20t wftal area of the GWBas
recorded and based on expert judgment, the GWB was evaluated in poor chemical statu

In the Surface water test, each GWB (\fith relevant groundwater monitoring point)
associated with the surface water body was assessed individually, taking into account th
hydrological criterion, the hydrogeological criterion, the groundwater and surface water
concentration profile, dilution {idata available) and that the estimated load of pollutant fro
groundwater transferred to associated surface water could be more than 50%, the GWB
evaluated in poor chemical status.

In the DWPA test, the procedure was based on taeradlysis(MannKendal, linear regression
10 years)f biological, chemical and radiological parametersgsbundwater intended for
human consumption before any level of treatméttiere was not a statistically significant ar|
sustained upward trend in any dring water abstraction points, the GWB was evaluated in
good chemical status. If there was any significant and sustained upward trend in any par
in any of drinking water abstraction point in the GWB, the methodology was as follows: tf
data aggregatia to whole GWB was performed (kriging from 2 years mean). If the calculzg
total area of exceedance of the QS/TV was less than 20% of the total area of the GWB, t
GWB was evaluated in good status. If the exceedance more than 20% of the total area g
GWB was recorded and based on expert judgment, the GWB was evaluated in poor che
status

Quantitative Status:

Hungary: To determine the overall quantitative status for a GWB, a series of tests shoulg
applied that considers the impacts of anthraguigally induced longerm alterations in
groundwater level and/or flow. Each test will assess whether the GWB is meeting the rel
environmental objectives. The quantitative status has been assessed taking into account
Guidance No0.18. The followirgiteria have been used:

GW alteration (Drawdown) test
Water Balance test
Surface Water Flow test

Groundwater Dependent Terrestrial Ecosystems (GWDTE)
Saline or other Intrusion test

= =4 =4 4 =2
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Slovaka: Assessment of groundwater quantitative status consists of 4 tests:

1. balance assessment of groundwater bodies for the period ZMBand evaluation o
the longterm trend of development of balance levels of groundwater bodies for tf
period 20042018

2. evablation of the existence of significant declining trends in the groundwater leve
spring yield in groundwater bodies for the period 2@WA6 processed by
aggregation of point results of groundwater quantity monitoring in the facilities of]
state hydological network of the SHMI

3. assessment of the impact of groundwater quantity on the status of terrestrial
ecosystems dependent on groundwater

4. assessment of the impact of groundwater quantity on surface water

Groundwater
threshold
value
relationships

Receptors considered

Slovaka: Drinking water, Surface water

Hungary: Drinking water

Consideration of NBL and EQS (environmental quality standards, drinking water standa
surface water standafds the TV establishment:

Slovaka: Thenatural background levelNBL) was determinedand used talerive thethreshold
value(TV). The TWveredetermined for all indicators listed in Partd Annex lito Directive
2006/118/ECand in Directive2014/80/EU The TV for the inorganic substances were derive
according to the formula: T¥ (NBL + DWS/2. The TV for organic compounds were derive
using the formula: TV = 0.75 * DWShese TV ereused for GQA and DWPA test
Anupdated list ofhe TV established for each GWB was published irathendedregulation
of the Government of the Sloieko.2822010 Coll.

For the Surface water test, the TV were derived as follows: TV = CV = AF * EQS (surfac
water standard)/DF, where AF (Attenuation fagtand DF (Dilution factor) are equal to 1
(the worst case).

For that GWB where the NBL was higher than the TV due to natural {ggiogical reasons,
the TV was set up as TV = NBL.

Hungary: EQS for herbicides and total pesticides;,trétrachloroethylenes based on
201/2001. (X.25.) Gov. decree and the 6/2009. (IV.14.) KEBdM-FVM common ministerial
decree in correspondence to I. Annex of the 2006/118/EC directive.

In Hungary, more than 95% of drinking water ensured from subsurfacesyatefor all other
components the DWS is applicable.

For those GWBs where the NBL was higher than the DWS due to naturaldealomical
reasons, the TVs for ammonium, SO4 and EC were defined by taking into account these
values, as described fauidance Document No. 18.

Verbal
description of
thetrend
assessment
methodology

Slovaka: Trend is assessed separately for groundwater quality and quantity at which for
trends in quantity the procedure applies for all GW quantity monitoring sites. The assess
follows a stepwise procedure. Consisting of the evaluation of the data set®andrtitoring
points (no gaps in time series are allowed and data fromiZIWI6 were used), consisting of
the performance of the ngrarametric ManrKendall trend test (95% confidence level) and
comprising the regression analysis. GWBs with decreasinddrbut with no evidence of
abstraction are excluded from assessment iBthRBMP. For assessing trends in
concentrations of pollutants in groundwater the evaluation period wasi2008%. The results
of surveillance and operational monitoring were apglier the assessment. Monitoring
frequency depends on the GWB type. In the analysis the values <LOQ are replaced by
LOQmax/2. Trend assessment is only performed if the number of values <LOQ is less th
50%. Nonparametric ManrKendall test with 5% signifance level was applied for trend
evaluation.For time series showing a normal distribution, the statistical significance of the
trend was also tested by the parametric method (AN®@%tA)5% significance leveThan for
all times series with statisticallignificant upwards trends, tretatistically significant upward
trend wasevaluated anddentifiedif the median of the values measured over the last 2 yea
was higher than 0.75 QSTV or the calculated predicted value of the linear tremdto2026
(regression model calculated by the least squares method or Sen's nonparametric proce
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was higher than QS/TWhe $gnificant sustained upward trends pollutant concentrations
were idantified at the level of monitoringointsand at the GWHevel

Thestarting point for trend reversatasplaced where the concentration of the pollutant
reaches 75% of the QS/D¥the relevant pollutant.

Hungary: To assess the trend of pollutant concatitms, chemical data of the surveillance
monitoring systems were used for the period of 2000 to 2012. The trend analysis was dg
using Matlab program package of kMaKendall method with fitted Sen slope. The steps us
for trend assessment were:

1 During the assessment trend of all components for all monitoring objects were ¢
using yearly average data and excluding time series with less than palats.

1 The trend of groundwater body level aggregates of yearly annual data were asse

as vell.

Significant upward or downward trends were identified on 95% significance level usimg M

Kendal |l met hod with Sends sl ope.
Verbal Slovaka: Trend reversal assessment methodology consiste insth of GWstat software. Tim
description of | series were included in the assessment, on the basis of which significant sustained upwe
thetrend trends at the level ahonitoring sites in the previous RBMEre classified. The time series
reversal entering the evaluation wesaipplemented by data monitored in previous years so that the
assessment | evaluation period was 14 years. The evaluation was performed by dynamically dividing t
methodology | time series into two sections with different lengths and then evaluating the statistical

significance oftie trends separately for each allocated section. A reversal of the trend wa
indicated if the following conditions were met at the same time: the statistical significance
the trends evaluated within individual sections is higher than the statisticafisignce of the
trend evaluated on the basis of all data forming the evaluated time series, the section

representing the results of monitoring in the older period shows a statistically significant
upward trend, which is followed by a statistically sigrdfit decreasing trend evaluated on th
basis of the results of monitoring in the newer period

Hungary: To assess the trend reversal of pollutant concentrations two consecutive time f

was compared and evaluated

Threshold values per GWB

Level of TV
establishment | Related to risk
TV (or range) NBL (or range) | (national, RBD, | in this GWB

Pollutant / Indicator [unit] [unit] GWB) [yest]

HU Nitrates 50-no TV mg/l | 9.5mgl/l GWB -

HU Ammonium 2.0no TVmg/l | 1.1mg/l GWB -

HU Conductivity 2,500-n0 TV 1,570uS/cm GWB -

pS/cm

HU Sulplate 500-n0 TV mg/l | 284mg/l GWB -

HU Chloride 250n0 TV.mg/l | 119mg/l GWB -

HU Orthophosphate 2.0 mg/l 0,91 mg/l GWB

HU Cadmium 5-no TV pg/l 0.07pg/l national -

HU Lead 10-no TV pg/l 0.293pg/l national -

HU Mercury 1-no TV pg/l 0.005 pg/l national -

HU Trichlorethylene 10-no TV pgl/l national -

HU Tetrachloro ethylene | 10-no TV pg/I national -

HU Absorbed organic 20-no TV ugl/l national -
halogens AOX

HU Pesticides by 0.1-no TV pg/l national -
components

HU Pesticides all 0.5-no TV pg/l national -

SK Ammonium 0.9 mg/l 0.9 mg/l GWB -

SK Arsenic 6 ugl 2 ug/ GWB -

SK Benzene 0.8 pg/l - national -

SK Cadmium 2.9ug/ 0.7 pgl GWB -

SK Chloride 135.7 mg/l 21.3mg/l GWB -
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SK Chromium 26 pg/l 2 ug/l GWB -
SK Copper 1003 ug/l 6 ug/l GWB -
SK Iron total 0.150 mg/l 0.1 mg/l GWB -
SK Lead 7.0 pg/l 5 ug/l GWB -
SK Manganese 0.100 mg/l 0.1 mg/l GWB -
SK Mercury 0.6 ug/l 0.1 pg/l GWB -
SK Nitrates 50 mg/l 1.5mg/l GWB Yes
SK Nitrites 0.26 mg/l 0.02 mg/l GWB -
SK Phosphates 0.24 mg/l 0.08 mg/l GWB Yes
SK Sodium 119.8 mg/l 39.6 mg/l GWB -
SK Sulphates 140.8 mg/| 31.6 mg/l GWB Yes
SK Tetrachloroethylen 7.5* ug/l - national -
SK Trichlorethylene 7.5* ug/l - national -
* 7.5 for Tetrachloroethyles+ Trichlorethylene
Significant pressures on the ICPDR GWhodies
Code of ICPDR Gwidy GWBL
National share of ICPDR®uyY (nationally aggregated part) AT1, DE1
Status pressurg/pes Risk pressuréypes
2@1 200A 202
Significant Pressures for Groundwater Chemical . Quantity | Chemical: Quantity
Yes/ Yesf Yesf Yesf
AT DE| AT DE| AT  DE| AT  DE

Point sources

Leakages from contaminated sites

Leakages from waste disposal sites (landfill and agri
waste disposal)

Leakages associated with oil industry infrastructure

Mine water discharges

Discharges to ground such as disposal of contaming
to soak ways

Otherelevant point sources (specify below)

Diffuse Sources

due to agricultural activities

due to nesewered population

Urban land use

Other significant diffuse pressures (specify below)

Water abstractions

Abstractions for agriculture

Abstractions for public water supply

Abstractions by industry

IPPC activities

NonrlPPC activities

Abstractions by quarries/open cast coal sites

Other major abstractions (specify below)

Artificial recharge

Discharges to groundwater for artificial recharge pur

Returns of groundwater to GWB from which it was a

(e.g. for sand and gravel washing)
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Mine water rebound

Other major recharges (spaeifyv)

Other significant pressures - -

Saltwater intrusion

Other intrusion (specify below)

Description of other
significant pressurethan
thoseselected above.
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Code of ICPDR Gwdy GWR2
National share of ICRB\Rbody (nationally aggregated part) BG2, R&2

Status pressurtypes Risk pressuréypes

2@1 200A 202
Significant Pressures for Groundwater Chemical Quantity | Chemical: Quantity
Yes/ Yesf Yesf Yesf
BG RO| BG RO|BG RO|BG RO

Pointsources

Leakages from contaminated sites

Leakages from waste disposal sites (landfill and agri
waste disposal)

Leakages associated with oil industry infrastructure

Mine water discharges

Discharges to ground sudlispmsal of contaminated w
to soak ways

Other relevant point sources (specify below)

Diffuse Sources

due to agricultural activities

due to nesewered population

Urban land use

Other significant diffpsessures (specify below)

Water abstractions

Abstractions for agriculture

Abstractions for public water supply

Abstractions by industry

IPPC activities

NonrlPPC activities

Abstractions by quarries/open casttesal

Other major abstractions (specify below)

Artificial recharge

Discharges to groundwater for artificial recharge pur

Returns of groundwater to GWB from which it was a
(e.g. for sand and gravel washing)

Minewater rebound

Other major recharges (specify below)

Other significant pressures

Saltwater intrusion

Other intrusion (specify below)

Description of other
significant pressurethan
thoseselected above.
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Code of ICPDR Gwdy GWR3
National share of ICPDRWB®yY (nationally aggregated part) MD3, R&3

Status pressurtypes Risk pressuréypes

2@1 200A 202
Significant Pressures for Groundwater Chemical Quantity | Chemical: Quantity
Yes/ Yesf Yesf Yesf
MD RO|MD: RO| MD: RO| MD RO

Point souces

Leakages from contaminated sites

Leakages from waste disposal sites (landfill and agr
waste disposal)

Leakages associated with oil industry infrastructure

Mine water discharges

Discharges to ground sudlispmsal of contaminated w
to soak ways

Other relevant point sources (specify below)

Diffuse Sources

due to agricultural activities

due to nesewered population

Urban land use

Other significant diffpsessures (specify below)

Water abstractions

Abstractions for agriculture

Abstractions for public water supply

Abstractions by industry

IPPC activities

NonrlPPC activities

Abstractions by quarries/open casttesal

Other major abstractions (specify below)

Artificial recharge

Discharges to groundwater for artificial recharge pur

Returns of groundwater to GWB from which it was &
(e.g. for sand and gravel washing)

Minewater rebound

Other major recharges (specify below)

Other significant pressures

Saltwater intrusion

Other intrusion (specify below)

Description of other
significant pressurethan
thoseselected above.
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Code of ICPDR GWwidy GWB4
National share of ICPDRWB®yY (nationally aggregated part) BG4, RA
Status pressurg/pes Risk pressuréypes
21 20BA 202
Significant Pressures for Groundwater Chemical Quantity | Chemical: Quantity
Yes/ Yesf Yesf Yesf
BG: RO| BG: RO| BG: RO| BG RO
poor risk
Pant sources - -
Leakages from contaminated sites
Leakages from waste disposal sites (landfill and agr|
waste disposal)
Leakages associated with oil industry infrastructure
Mine water discharges
Discharges to ground sudlisposal of contaminated w
to soak ways
Other relevant point sources (specify below)
Diffuse Sources - | Yes - | Yes
due to agricultural activities X X
due to nesewered population X X

Urban land use

Othesignificant diffuse pressures (specify below)

Water abstractions - -

Abstractions for agriculture

Abstractions for public water supply

Abstractions by industry

IPPC activities

NonrlPPC activities

Abstractions lqyarries/open cast coal sites

Other major abstractions (specify below)

Artificial recharge - -

Discharges to groundwater for artificial recharge pur

Returns of groundwater to GWB from which it was a
(e.g. for sand agdhvel washing)

Mine water rebound

Other major recharges (specify below)

Other significant pressures - - - -

Saltwater intrusion

Other intrusion (specify below)

Description of other
significant pressurethan
thoseselected above.
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Code of ICPDR GWwidy

GWB5

National share of ICPDRWB®yY (nationally aggregated part)

HU5, RG5

Significant Pressures for Groundwater

Status pressure types

21

Chemical
Yest

Quantity
Yesf

Risk pressure types

201%

Chemical
Yes/

207
Quantity
Yesf

HU
poor

RO
poor

HU @ RO
poor

HU
risk

RO
risk

HU @ RO
risk

Point sources

Leakages from contaminated sites

Leakages from waste disposal sites (landfill and agr
waste disposal)

Leakages associated with oil industry infrastructure

Mine water discharges

Discharges to ground such as disposal of contaming
to soak ways

Other relevant point sources (specify below)

Diffuse Sources

Yes

Yes

Yes

Yes

due to agricultural activities

due to nesewered population

x

Urban land use

Other significant diffuse pressures (specify below)

Water abstractions

Yes | -

Yes| -

Abstractions for agriculture

Abstractions for public water supply

Abstractions by industry

IPPC activities

NonrlPPC activities

Abstractions by quarries/open cast coal sites

Other major abstractions (specify below)

Artificial recharge

Discharges to groundwater for artificial recharge pur

Returns of groundwater to GdBwhich it was abstrag
(e.g. for sand and gravel washing)

Mine water rebound

Other major recharges (specify below)

Other significant pressures

Saltwater intrusion

Other intrusion (specify below)

Description of other
significant pressurethan
thoseselected above.

HU: indirect water abstraction: inland excess water drainage
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Code of ICPDR GWwidy

GWB6

National share of ICPDRWB®yY (nationally aggregated part)

HU6, RO6

Status pressure types

Risk pressure types

2@1 201% 202
Significant Pressures for Groundwater Chemical Quantity | Chemical: Quantity
Yes/ Yesf Yesf Yesf
HU RO| HU RO| HU RO| HU RO

Point sources

Leakages from contaminated sites

Leakages from waste disposal sites (landfill and agri
waste disposal)

Leakages associated with oil industry infrastructure

Mine water discharges

Discharges to ground such as disposal of contaming
to soak ways

Otherelevant point sources (specify below)

Diffuse Sources

due to agricultural activities

due to nesewered population

Urban land use

Other significant diffuse pressures (specify below)

Water abstractions

Abstractions for agriculture

Abstractions for public water supply

Abstractions by industry

IPPC activities

NonrlPPC activities

Abstractions by quarries/open cast coal sites

Other major abstractions (specify below)

Artificial recharge

Discharges to groundwater for artificial recharge pur

Returns of groundwater to GWB from which it was a
(e.g. for sand and gravel washing)

Mine water rebound

Other major recharges (spesidyv)

Other significant pressures

Saltwater intrusion

Other intrusion (specify below)

Description of other
significant pressurethan
thoseselected above.
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Code of ICPDR GWdy

GWB/

National share of ICRB\Rbody (nationally aggregated part)

HU7, RO7, RS/

Significant Pressures for Groundwater

Status pressurtypes
21

Chemical
Yest

Quantity
Yesf

Chemical
Yes/

Risk pressuréypes
200A 2027

Quantity
Yes/

HU
poor

RO RS

HU
poor

RO: RS

poor

HU RS

risk

RO

RO: RS

risk

HU
risk

Point sources

Leakages from contaminated sites

Leakages from waste disposal sites (lanagtiantir
waste disposal)

Leakages associated with oil industry infrastructu

Mine water discharges

Discharges to ground such as disposal of contam
water to soak ways

Other relevant point soufsgscify below)

Diffuse Sources

Yes - -

Yes

due to agricultural activities

due to nesewered population

Urban land use

Other significant diffuse pressures (specify below

Water abstractions

Yes - iYes

Yes - iYeg

Abstractions for agriculture

Abstractions for public water supply

x

x

Abstractions by industry

IPPC activities

NonlPPC activities

Abstractions by quarries/open cast coal sites

Other major abstractions (specify below)

Atrtificial recharge

Discharges to groundwater for artificial recharge

Returns of groundwater to GWB from which it waj
abstracted (e.g. for sand and gravel washing)

Mine water rebound

Other major recharges (specify below)

Other significant pressures

Saltwater intrusion

Other intrusion (specify below)

Description of other
significant pressurethan
thoseselected above.
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Code of ICPDR Ghudy GWB3
National share of ICPDRWB®yY (nationally aggregated part) HU8, SK3

Status pressure types|

Risk pressure types

21 2019 202
Significant Pressures for Groundwater Chemical | Quantity | Chemical : Quantity
Yesf Yesf Yesf Yesf
HU: SK| HU SK| HU SK| HU SK
risk
Point sources - - Yes
Leakages from contaminated sites X
Leakages from waste disposal sites (landfill and agr
waste disposal)
Leakages associated with oil industry infrastructure
Mine water discharges
Discharges to ground such as disposal of contaming
to soak ways
Other relevant point sources (specify below) X
Diffuse Sources - Yes
due to agricultural activities X
due to nesewered population X
Urban land use
Other significant diffuse pressures (specify below)

Water abstractions

Abstractions for agriculture

Abstractions for public water supply

Abstractions by industry

IPPC activities

NonrlPPC activities

Abstractions by quarries/open cast coal sites

Other major abstractions (specify below)

Artificial recharge

Discharges to groundwater for artificial recharge put

Returns of groundwater to GWB from which it was 3
(e.g. for sand and gravel washing)

Mine water rebound

Other major recharges (specify below)

Other significant pressures

Saltwater intrusion

Other intrusion (specify below)

Description of other
significant pressurethan
thoseselected above.

SK: discharges from wastewater treatment plant (indirect pressure)
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Code of ICPDR GWidy GWR9
National share of ICPDRWB®yY (nationally aggregated part) HU9, SK9
Status pressurg/pes Risk pressuréypes
2021 20BA 202
Significant Pressures for Groundwater Chemical Quantity | Chemical Quantity
Yes/ Yesf Yesf Yesf
HU: SK| HU: SK| HU: SK| HU SK
poor| poor risk : risk | risk
Point sources - | Yes -
Leakages from contaminated sites X
Leakages from waste disposal sites (landfill and agr X
waste disposal)
Leakages associated with oil industry infrastructure
Mine water discharges
Discharges to ground such as disposal of contaming
to soak ways
Other relevant point sources (specify below) X
Diffuse Sources - | Yes Yes| Yes
due to agricultural activities X X
due to nesewered population X X
Urbarand use
Other significant diffuse pressures (specify below)
Water abstractions Yes - Yes -

Abstractions for agriculture

Abstractions for public water supply

Abstractions by industry

IPPC activities

NonrlPPC activities

Abstractions by quarries/open cast coal sites

Other major abstractions (specify below)

Artificial recharge

Discharges to groundwater for artificial recharge pur

Returns of groundwater to GdBwhich it was abstrag
(e.g. for sand and gravel washing)

Mine water rebound

Other major recharges (specify below)

Other significant pressures

Saltwater intrusion

Other intrusion (specify below)

Description of other
significant pressurethan
thoseselected above.

SK: discharges from wastewater treatment plant (indirect pressure)
HU: indirect water abstraction: inland excess water drainage
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Code of ICPDR GWwidy

GWB10

National sharel6PDR GWody (nationally aggregated part)

HU10, SKLO

Significant Pressures for Groundwater

Status pressure types
21

Chemical
Yes/

Quantity
Yesf

Risk pressure types
201% 202

Chemical
Yes/

Quantity
Yesf

HU @ SK

HU @ SK

HU  SK
risk

HU : SK
risk

Point sources

Yesi -

Leakages from contaminated sites

Leakages from waste disposal sites (landfill and agr
waste disposal)

Leakages associated with oil industry infrastructure

Mine water discharges

Discharges to ground such as disposal of contaming
to soak ways

Other relevant point sources (specify below)

Diffuse Sources

due to agricultural activities

due to nesewered population

Urban land use

Other significant diffuse pressures (specify below)

Water abstractions

Yes

Abstractions for agriculture

Abstractions for public water supply

x

Abstractions by industry

IPPC activities

NonrlPPC activities

Abstractions by quarries/open cast coal sites

Other major abstractions (specify below)

Artificial recharge

Discharges to groundwater for artificial recharge pur

Returns of groundwater to GWB from which it was a|
(e.g. for sand and gravel washing)

Mine water rebound

Other major recharges (specify below)

Other significant pressures

Saltwater intrusion

Other intrusion (specify below)

Description of other
significant pressures than
those selected above.

HU:unknown pollution source, monitoring required

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org
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