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Austria

Federal Ministry for Agriculture, Regions and
Tourism

Stubenring 1

1012 Wien

www.bmilrt.gv.at

National RBM Plan:
info.bmlirt.gv.at/themen/wasser/wisa/ngp.html

Bosnia and Herzegovina

Ministry of Foreign Trade and Economic
Relations

Musala 9

71000 Sarajevo

www.mvteo.gov.ba

Federal Ministry of Agriculture, Water
Management and Forestry

Hamdije Cemerlica 2

71000 Sarajevo

www.fmpvs.gov.ba

National RBM Plan:
www.voda.ba/plan-upravljanja-2022-2027

Ministry of Agriculture, Forestry and Water
Management of Republika Srpska

Trg Republike Srpske 1

78000 Banja Luka

www.vladars.net

National RBM Plan:
www.voders.org/dokumentacija

Bulgaria

Ministry of Environment and Water
22 Maria-Luisa Blvd.

1000 Sofia
WWwWW.moew.government.bg

Danube River Basin Directorate
60, Chataldzha str.

5800 Pleven
www.bd-dunav.org

National RBM Plan:
www.bd-dunav.org/content/upravlenie-na-
vodite/plan-za-upravlenie-na-rechniia-
baseyn/purb-2022-2027-v-dunavski-rayon/

www.moew.government.bg/bg/vodi/planove-
za-upravlenie/planove-za-upravlenie-na-

rechnite-basejni-purb/planove-za-upravlenie-
na-rechnite-basejni-2022-2027-q

Croatia

Ministry of Economy and Sustainable
Development

Ulica grada Vukovara 78

10000 Zagreb

mingor.gov.hr

Croatian Waters

Ulica grada Vukovara 220
10000 Zagreb
www.voda.hr

National RBM Plan:

https://narodne-
novine.nn.hr/clanci/sluzbeni/dodatni/441070.p
df for period 2016-2021;
https://mingor.gov.hr/o-ministarstvu-
1065/djelokrug/uprava-vodnoga-gospodarstva-
i-zastite-mora-2033/planski-dokumenti-
upravljanja-vodama/plan-upravljanja-vodnim-
podrucjima-2022-2027/5556 and
https://www.voda.hr/hr/planska-
razdoblja/plansko-razdoblje-2022-2027 for
period 2022-2027

Czech Republic
Ministry of Environment
V/rsovicka 65

10010 Praha 10

WWWwW.mzp.cz

Ministry of Agriculture
Tesnov 17
11000, Praha 1

eaqgri.cz

National RBM Plan:
eagri.cz/public/web/mze/voda/planovani-v-
oblasti-vod/

Germany

Bavarian State Ministry for Environment and
Consumer Protection

Rosenkavalierplatz 2

81925 Miinchen

www.stmuv.bayern.de

Ministry for the Environment, Climate
Protection and the Energy Sector Baden-
Wiirttemberg
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Kernerplatz 10
70182 Stuttgart
um.baden-wuerttemberg.de

National RBM Plan:
https://www.fqg-
donau.bayern.de/wrrl/bewirtschaftungsplaene/i

ndex.htm

Hungary

Ministry of Interior

Jozsef Attila u. 2-4

1051 Budapest
www.kormany.hu/hu/belugyminiszterium

National RBM Plan:
www.Vizeink.hu

Republic of Moldova
Ministry of Environment
9 Cosmonautilor St.
2005 Chisinau
www.mediu.gov.md

Montenegro

Ministry of Agriculture, Forestry and Water
Management

Rimski Trg 46

81000 Podgorica

WWW.QoVv.me/mpsv

Water Administration
Bulevar Revolucije 24
81000 Podgorica
upravazavode.gov.me/uprava

National RBM Plan:
https://www.gov.me/mpsv

Romania

Ministry of Environment, Waters and Forests
12 Libertatii Blvd., Sector 5

04129 Bucharest

www.mmediu.ro

National Administration “Apele Romane”
6 Edgar Quinet St., Sector 1

010018 Bucharest

rowater.ro

National RBM Plan:

https://rowater.ro/consultarea-
publicului/directiva-cadru-apa/materiale-utile/

Serbia

Ministry of Agriculture, Forestry and Water
Management

Nemanjina 22-26

11000 Beograd
www.minpolj.gov.rs/?script=lat

Republic Directorate for Water
Bulevar umetnosti 2a

11070 Beograd
www.rdvode.gov.rs/lat

Slovakia

Ministry of the Environment
,Namestie L. Stara 17
81235 Bratislava

WWW.minzp.sk
www.vuvh.sk/rsv2

National RBM Plan:
https://www.minzp.sk/voda/vodny-plan-
slovenska/

Slovenia

Ministry of the Environment and Spatial
Planning

Dunajska 48

1000 Ljubljana

WWW.MOp.QoV.Si

National RBM Plan:
https://www.gov.si/teme/nacrt-upravljanja-
voda-na-vodnih-obmocjih/

Ukraine

Ministry for Environmental Protection and
Natural Resources

35, Mitropolita Vasylia Lypkivskogo Str.
03035 Kyiv

State Agency for Water Management
8, Velyka Vasylkivska Str.

01601 Kyiv

Www.menr.gov.ua

National RBM Plan:
https://buvrtysa.gov.ua/newsite/
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Typology of the Danube River

The typology of the Danube River has been developed in a joint activity by the countries sharing the
Danube River for the first DBA in 2004. The Danube typology therefore constitutes a harmonised system
used by all these countries. The Danube typology was based on a combination of abiotic factors of System
A and System B. The most important factors are ecoregion, mean water slope, substratum composition,

geomorphology and water temperature.
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Figure 1: Danube section types; the dividing lines refer only to the Danube River itself.

Table 1: Danube section types

Section Type  Name of the Section Type from - to

rkm 2786: confluence of Brigach and Breg — rkm 2581: Neu

1 Upper course of the Danube Ulm

2 Western Alpine Foothills Danube rkm 2581: Neu Ulm — rkm 2225: Passau

3 Eastern Alpine Foothills Danube rkm 2225: Passau — rkm 2001: Krems

4 Lower Alpine Foothills Danube rkm 2001: Krems — rkm 1790: Gony{i/Klizska Nema

5 Hungarian Danube Bend rkm 1790: Gonyti/ Klizska Nema — rkm 1497: Baja

6 Pannonian Plain Danube rkm 1497: Baja — rkm 1075 : Bazias

7 Iron Gate (Cazane) Danube rkm 1075: Bazias — rkm 943: Turnu Severin

8 Western Pontic (Cazane-Calarasi) rkm 943: Turnu Severin — rkm 375.5: Chiciu/Silistra
Danube

9 Eastern Wallachian (Calarasi- rkm 375.5: Chiciu/Silistra — rkm 100: Isaccea
Isaccea) Danube

10 Danube Delta* rkm 100: Isaccea — rkm 0 on Chilia arm, rkm 0 on Sulina arm

and rkm 0 on Sf. Gheorghe arm
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Ten Danube section types were identified (see Figure 1 and Table 1). The morphological and habitat
characteristics are outlined for each section type. In order to ensure that the Danube section types are
biologically meaningful, these were validated with biological data collected during the first Joint Danube
Survey in 2001.

Typology of the tributaries in the Danube River Basin District

The typologies of the Danube tributaries were developed by the countries individually. Stream types
relevant on transboundary water courses were bilaterally harmonised with the neighbours.

Most countries in the DRB (Germany, Austria, Czech Republic, Hungary, Slovenia, Bosnia and
Herzegovina, Serbia, Croatia, Romania, Bulgaria) have applied System B (Annex Il, 1.2.1 WFD) for
establishing their river typology. Only Slovakia and Ukraine have used System A. Countries using
System B have used a number of optional factors to further describe the river types. River discharge,
mean substratum composition and mean water slope are most frequently used.

Table 2 gives an overview of the class boundaries used by the DRB countries for the common descriptors:
altitude, catchment area and geology.

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org
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Table 2: Obligatory factors used in river typologies (Systems A and B)
Descriptor Country Class boundaries
Germany 0-200 m 200-800m >800 m
Austria 0-200 m 200-500 m 500-800 m 800-1600 m > 1600 m
Czech Republic 0-200 m 200-500 m 500-800 m >800m
Slovakia 0-200 m 200-500 m 500-800 m > 800 m
Hungary! slope categories were used in river typology
Croatia 0-200 m 200 - 500 m > 500 m
Slovenia no altitude classes were used in river typology
Altitude Serbia 0-200 m 200-500 m >500 m
Romania 0-200 m 200-500 m > 500 m
Bulgaria 0-200 m 200-800 m >800m
Bosnia and
Herzegovina <200 m 200-500 m 500-800 m >800m
Republic of 0-200 m 200-800m >800m
Moldova
Montenegro
Ukraine <200m 200-500 m 500-800 m
Germany 10-100 km? 100-1000 km2 1000-10,000 km2 > 1&800
Austria 10-100kme | 100-500km2 |  500-1000 km? 1000-2500 k2 2500-
10,000 km2
Czech Republic Not applied anymore
Slovakia? 10-100 km2 100 — 1 000 km2 1000 — 10000 km?
Hungary 10-100 km? 10%}900 100%3'000 10,000-100,000 km? > 100,000 km?
Croatia 10-100 k? 100-1000 km? 1000-10,000 kme | 712000
Catchment Slovenia <10 km? 10-100 km? 100-1000 km? 1000-10,000 km? > 10,000 km?
area >
Serbia 10-100 km? 100-1000 km? 1000-4000 km2 4000-10,000 km? | 10,000
km?
Romania 10-100 km? 100-1000 km? 1000-10,000 km2 > 10,000 km?
Bulgaria 10-100 km? 100-1300 km2 1300-10,000 km2 > 10,000 km?
Bosnia and 5 i 5 i ) 4000- 5
Herzegovina <100 km 100-1000 km: 1000-4000 km 10,000 km? > 10,000 km
Republic of i ) i ) i 5
Moldova 10-100 km 100-1000 km 1000-10,000 km2 > 10,000 km
Montenegro
Ukraine 10-100 km? 100-1000 km? 1000-10,000 km? > 10,000 km?
Germany siliceous calcareous organic
Austria crystalline tertiary and quaternary sediments flysch and helveticum limestone
and dolomite
Czech Republic crystalline and vulcanites I sandstones, mudstones and quaternary
Slovakia mixed
Hungary siliceous | calcareous
Geology Croatia siliceous | calcareous | organic mixed
Slovenia siliceous calcareous flysch®
Serbia siliceous calcareous organic
Romania siliceous calcareous organic
Bulgaria siliceous calcareous mixed
Bosnia and siliceous calcareous organic
Herzegovina g

1 River type-classification of waterbodies based on the slope category more powerful then altitude based on biological validation results (slope
categories: <0,15 %o, 0,15 %o - 2,5%o, >2,5%o; real altitude categories are rather 0-150m, 150-350m, >350 m and used as background-

information).

2 The river typology is not based on strict boundaries of catchment area. Rivers > 1,000 km2 make up individual types; definition of types for
smaller rivers is based on ecoregion, altitude and geology.

% not for the tributaries in the Danube river basin district

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org
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Republic of siliceous calcareous organic
Moldova g
Montenegro

Ukraine siliceous calcareous organic

Lakes

Types for four lakes were reported at the DRB overview level: Neusiedler/Fertd-to (Austria/Hungary),
Balaton (Hungary), lalpug (Ukraine) and Razim/Razelm (Romania). Information is provided in Table 3.

Table 3: Lakes selected for the basin-wide overview and their types

Lakes > 100 km? Country(s)  Type of lake Ecoregion Alt::ﬁ:gg Depth class Size class  Geology
. lowland, large .
E:rfgl_igler See! AT, HU shallow, 2 Igv;/:)%nﬂi <3m  >100km2 saline
saline lake
lowland, very
large, mid .
Lake Balaton HU deep, 1 lowland: 3-15m >100 km2 calcareous
<200 m
calcareous
lake
Ozero lalpug UA n.a. 12 n.a. n.a. >100 km2 n.a.
lowland, very
. shallow, .
Lacul Razim / RO calcareous, 12 lowland: <3m > 100 km?  calcareous
Razelm <200 m
very large
lake type

Transitional and coastal waters

The transitional and coastal waters of the DRB are located in Romania and Ukraine. For the development
of the typology of transitional and coastal waters System B was applied. The transitional waters are
differentiated into lacustrine and marine transitional waters (Table 4).

Table 4: Types of transitional waters in the DRBD

Transitional water Type

Lake Sinoe Transitional lacustrine type

Black Sea coastal waters (northern sector) — Chilia
mouth to Periboina

Transitional marine type

Two coastal water types have been defined for the coastal waters in the DRBD (Table 5).

Table 5: Types of coastal waters in the Danube River Basin District

Coastal water Type
Periboina — Singol Cape Sandy shallow coastal water
Singol Cape — Vama veche Mixed shallow coastal water

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org
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Urban wastewater discharge data were collected from the countries in line with the reporting requirements of the UWWTD (non-EU countries used the same
template). The data served the assessments of the point source organic substance and nutrient emissions via urban wastewater discharges for the reference year
2018. Summarizing tables of the data submitted are presented in the followings.

Table 1: Number of agglomerations according to collection and treatment systems (dominant technological level) and countries

Collection and treatment system DE AT Cz SK HU Sl HR BA ME RS BG RO MD UA Basin

NP-removal 460 528 133 143 405 92 9 0 1 3 34 163 0 0 1,971
P-removal 76 0 19 60 12 0 0 0 0 0 1 1 0 0 169
N-removal 9 73 19 3 8 0 0 0 0 0 0 2 0 0 114
Secondary treatment 108 3 24 46 96 35 15 3 2 23 9 125 2 11 502
Primary treatment 0 0 0 2 28 0 7 0 0 2 0 9 3 2 53
Collected but not treated 0 0 0 3 0 4 27 25 1 94 18 39 2 15 228
Addressed through 1AS 0 0 6 87 65 6 56 0 0 0 19 13 0 0 252
Addressed through local systems 0 0 0 0 0 0 0 108 0 213 0 0 0 0 321
Not collected 0 0 0 1 1 1 22 33 3 7 42 1,497 137 282 2,026
Total 653 604 201 345 615 138 136 169 7 342 123 1,849 144 310 5,636
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Table 2: Summed Population Equivalents (PE) according to collection and treatment systems of the agglomerations (dominant technological level) and countries
Collection
and treatment DE AT cz SK HU sl HR BA ME RS BG RO MD UA Basin
system
NP-removal 11,693,316 13549068 2143176 3,165720 10,117,479 849,708 405,156 0 32000 193836 2,517,870 11,617,809 0 0 56,285,138
P-removal 274,643 0 69,792 207,130 371,334 0 0 0 0 0 19,924 13,496 0 0 956,319
N-removal 40,124 286,792 234,671 68,020 41,444 0 0 0 0 0 0 41,052 0 0 712,103
f’rzg‘t’r;‘]‘if;y 370,946 5499 126575 200,590 2,403,988 427,329 1338200 385500 12,400 647,809 329410 1,393149 20,800 615848 8,278,043
Primary
0 0 0 7,210 373,231 0 153,140 0 0 45,641 0 419,482 45,900 31,291 1,075,895
treatment
Ec‘)’t"tfggigdb”t 0 0 0 17,520 0 16739 523966 723784 10,100 4,142,979 122,698 237,644 20,300 127,970 5,943,700
Addressed
through IAS 0 0 45332 331,840 302,079 16,063 282,396 0 0 0 108,005 75,204 0 0 1,160,919
Addressed
through local 0 0 0 0 0 0 0 778121 0 1,013,710 0 0 0 0 1,791,831
systems
Not collected 0 0 0 3,600 48,307 3507 105379 682,821 89,400 52,955 150,128  6,175603 495279 1154537 8,961,516
Total 12,379,029 13,841,359 2,619,546 4,001,630 13,657,862 1,313,346 2,808,237 2,570,226 143,900 6,096,930 3,248,035 19973439 582279 1,929,646 85,165,464
Table 3: Summed Population Equivalents (PE) according to collection types and countries
g%!ecnon DE AT cz SK HU sl HR BA ME RS BG RO MD UA Basin
Seuffted by 12,365,946 13,754,871 2464455 3,451,348 11,648,962 1,203,004 10987,107 981528 83,382 4,283,162 2,864,871 12438567 81976 648924 68,258,102
Icp‘g'e"ted by 13,083 86488 155001 529408 1,457,217 97,977 557,685 0 0 0 217,253 372,860 0 0 3,487,062
Collected by
local systems 0 0 0 0 0 0 0 1,063,387 0 1674254 0 0 12893 0 2750534
Not collected 0 0 0 20,874 551,683 12,365 263445 525311 60518 139,514 165911 7,162,012 487,410 1,280,722 10,669,765
Total 12,379,029 13,841,359 2,619,546 4,001,630 13,657,862 1,313,346 2,808,237 2,570,226 143,900 6,096,930 3,248,035 19973439 582279 1,929,646 85,165,464
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Table 4: Number of centralized treatment facilities according to treatment types and countries

Centralized treatment type DE AT Ccz SK HU Sl HR BA ME RS BG RO MD UA Basin

NP-removal 460 528 116 93 422 56 11 0 2 3 31 165 0 0 1,887
P-removal 9 73 19 4 32 0 0 0 0 0 0 5 0 0 142
N-removal 76 0 19 78 13 0 0 0 0 0 1 4 0 0 191
Secondary treatment 108 3 26 79 99 36 26 11 2 34 10 435 7 12 888
Primary treatment 0 0 0 2 33 0 9 1 0 9 3 35 6 2 100
Collected but not treated 0 0 0 12 0 11 98 73 3 283 87 143 20 21 751
Total 653 604 180 268 599 103 144 85 7 329 132 787 33 35 3,959

Table 5: Summed Population Equivalents (PE) connected to centralized systems according to treatment types and countries

Centralized

treatment DE AT cz sK HU s HR BA ME RS BG RO MD UA Basin
type

NP-removal 11,680,565 13,463,297 2052729 2,987,006 8899229 797,711 279,824 0 46720 136157 2,349,878 10,016,325 0 0 52,700,443
P-removal 40,118 286,086 225277 70,589 87,990 0 0 0 0 0 0 20,421 0 0 739481
N-removal 274,343 0 63691 173525 349,930 0 0 0 0 0 18529 16,063 0 0 896,082
tsri‘;‘;’:g‘;‘]?’ 370,920 5488 122757 184438 1982913 388470 1085013 339,040 9,160 554213 319,311 1331622 34,547 536949 7,264,840
Primary

rentrment 0 0 0 4857 328900 0 109,694 4,797 0 44817 5103 602,507 31050 23521 1155336
Coltected but 0 0 0 30933 0 16823 512575 637601 27502 3547975 172050 442538 16379 88454 5492920
Total 12365946 13,754,871 2,464,455 3,451,348 11648962 1203004 1987,107 981528 83,382 4,283,162 2,864,871 12438567 81976 648,924 68,258,102
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Table 6: Biochemical Oxygen Demand (BOD) discharges of centralized systems according to treatment types and countries (tlyear)

Centralized
treatment DE AT cz SK HU sl HR BA ME RS BG RO MD UA Basin
type
NP-removal 3,351.0 4,118.5 4942 1,695 4,939.4 464.3 288.0 00 7621 256.2 28349  26,489.3 0.0 0.0  45167.4
P-removal 27.6 129.4 39.6 50.3 1322 0.0 0.0 0.0 0.0 0.0 0.0 34.8 0.0 0.0 4229
N-removal 1085 0.0 24.0 142.4 90.4 0.0 0.0 0.0 0.0 0.0 21.4 233 0.0 0.0 409.9
Secondary
treatment 248.9 6.4 33.7 393.9 1,535.3 4474 69659  5994.8 451  3,693.4 748.7 43988 4469 10651 26,0243
Primary

0.0 0.0 0.0 183 265.9 00  1,869.0 105.1 0.0 597.9 112.9 39839  796.8 300.5 8,050.3
treatment
Sc?t”terg;gdbm 0.0 0.0 0.0 176.7 0.0 368.3 10,8349 140474 1666 637630 62855 84830 4434 15974  106,166.3
Total 3,736.0 4,254.3 5915  1,960.2 6,963.1 12800 19,957.8  20,147.3 9738 683105 10,0033 434130 16871 29630  186,241.1

Table 7: Chemical Oxygen Demand (COD) discharges of centralized systems according to treatment types and countries (t/year)

Centralized
treatment DE AT cz SK HU sl HR BA ME RS BG RO MD UA Basin
type
NP-removal 24197.0 289259 37105 60095 174359 27595 15838 00 15242 469.6 10,3947 67,3816 0.0 0.0  164,392.3
P-removal 144.6 576.3 333.3 259.6 449.6 0.0 0.0 0.0 0.0 0.0 0.0 133.0 0.0 0.0 1,896.4
N-removal 603.7 0.0 155.8 513.0 535.7 0.0 0.0 0.0 0.0 0.0 78.4 78.1 0.0 0.0 1,964.6
Secondary
treatment 1,2323 20.0 1833  3,664.7 46011 17558 10,6762 10,9905 820 66940 27451 102132 6331  3,6444 57,1356
Primary

0.0 0.0 0.0 59.9 914.4 00 32123 192.7 00  1,096.2 207.0 11,3767 1,289.1 510.8  18,859.2
treatment
Ec‘)’t"tfggetg db”‘ 0.0 0.0 0.0 365.2 0.0 767.4 19,8641 257536 3331 116,8988 11,5900 20,2993 7321 27156  199,319.1
Total 26,1775 295221 43829 10,8718 239368 52827 353364 369368 19394 1251587 250151 1094819 26542 68709  443,567.1
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Table 8: Total Nitrogen (TN) discharges of centralized systems according to treatment types and countries (t/year)
Centralized
treatment DE AT cz SK HU sI HR BA ME RS BG RO MD UA Basin
type
NP-removal 9,892.0 84733 13666 24759 5,519.7 588.9 253.4 00 1118 831 17010  10532.1 0.0 00  40,997.8
P-removal 54.6 339.3 134.7 81.1 102.6 0.0 0.0 0.0 0.0 0.0 0.0 18.6 0.0 0.0 731.0
N-removal 191.9 0.0 62.2 64.5 234.9 0.0 0.0 0.0 0.0 0.0 12.8 225 0.0 0.0 588.8
323?32?1? 4735 7.1 80.2 328.1 1,283.4 6853  2,194.7 9215 108 1,070.3 898.4 15965 1414 11851  10,876.1
Primary
0.0 0.0 0.0 4.6 2213 0.0 3118 175 0.0 1147 16.9 16936 1343 56.4 2,571.2
treatment
Collected but 0.0 0.0 0.0 178 0.0 540 15891 21817 244 93519 948.3 2,294.6 68.2 2332 16,7633
not treated
Total 10,612.0 8,819.7 16438 29720 73619 13282 43490 31207 1470 106200  3577.4  16157.8 3439 14747  72,528.1
Table 9: Total Phosphorus (TP) discharges of centralized systems according to treatment types and countries (t/year)
Centralized
treatment DE AT cz SK HU sI HR BA ME RS BG RO MD UA Basin
type
NP-removal 582.8 550.6 97.8 184.4 601.0 82.6 39.4 0.0 22.9 7.9 141.7 1,103.1 0.0 0.0 3,414.1
P-removal 6.4 18.3 7.8 48 14.7 0.0 0.0 0.0 0.0 0.0 0.0 17 0.0 0.0 53.7
N-removal 50.5 0.0 138 155 365 0.0 0.0 0.0 0.0 0.0 75 2.2 0.0 0.0 126.0
Secondary 72.9 11 9.3 36.6 554.9 124.1 628.4 202.6 26 254.8 131.0 24333 48.9 205.7 2,516.1
treatment
Primary 0.0 0.0 0.0 07 326 0.0 718 35 0.0 25.2 28 156.6 373 116 342.0
treatment
Collected but 0.0 0.0 0.0 26 0.0 9.2 370.2 4715 50 19129 158.1 2795 19.2 479 32761
not treated
Total 712.7 570.1 128.7 2445 1,239.6 2159  1,100.8 677.7 304 22007 4411 17863  105.4 265.2 9,728.1
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Table 10: Summed basin-wide Population Equivalents (PE) according to collection types and future scenarios

Scenario Sewer IAS Local system & Not collected
Reference 68,258,102 3,487,062 13,420,300
Baseline 75,417,050 4,624,307 5,124,107
Vision | 80,103,651 5,061,813 0
Vision Il 76,599,420 8,566,044 0

Table 11: Summed basin-wide Population Equivalents (PE) connected to centralized systems according to treatment types and future scenarios

Scenario Tertiary Secondary Primary Collected but not treated
Reference 54,345,005 7,264,840 1,155,336 5,492,920
Baseline 62,618,034 9,110,206 81,666 3,607,143
Vision | 70,435,042 9,668,609 0 0
Vision 11 68,874,889 7,724,531 0 0

Table 12: Summed basin-wide surface water and soil emissions according to future scenarios (t/year)

BOD COD TN TP
Scenario
Water Soil Water Soil Water Soil Water Soil
Reference 186,241 295,225 443,567 543,667 72,528 46,959 9,728 7,726
Baseline 162,850 114,030 436,199 212,377 82,664 21,911 10,121 3,351
Vision | 97,762 2,003 339,904 7,343 79,578 6,076 8,581 611
Vision Il 96,531 3,515 335,389 12,887 75,336 10,990 8,125 1,124
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Table 13: Relative changes of surface water emissions via urban wastewater discharges according to countries and future scenarios as compared to the reference
status (%)

Baseline Vision | Vision |1
Country
BOD COD TN TP BOD COD TN TP BOD COD TN TP

DE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
AT 0.0 0.0 -0.6 -0.2 0.0 0.0 -0.6 -0.2 0.0 0.0 -0.6 -0.2
cz 0.0 0.0 -1.7 -0.9 0.0 0.0 -1.7 -0.9 0.0 0.0 -1.7 -0.9
SK -8.7 -24.4 -25 -3.0 2.7 -19.8 -6.8 5.8 1.6 -20.5 -95 2.2
HU 10.8 12.9 2.6 -18.0 10.8 12.9 2.6 -18.0 104 12.5 1.8 -18.3
Sl -18.2 -7.3 -25.1 -38.5 -7.4 4.6 7.7 -31.5 -75 4.6 7.6 -31.5
HR -80.2 -64.3 -55.5 -77.6 -80.2 -64.3 -55.5 -77.6 -80.4 -64.7 -57.2 -78.1
BA -2.0 -1.6 -0.2 -0.9 -83.9 -67.8 -24.0 -60.1 -84.3 -68.7 -31.9 -63.5
ME 0.0 0.0 0.0 0.0 -92.2 -85.7 -54.4 -70.3 -92.6 -86.4 -62.4 -74.3
RS -15.9 -13.8 -0.6 -5.0 -90.3 -81.8 -55.2 -73.0 -90.4 -82.0 -57.6 -74.3
BG -48.9 -34.5 -22.6 -34.4 -48.9 -345 -22.6 -34.4 -49.1 -34.8 -25.0 -36.6
RO 21.4 38.8 84.1 103.6 25.2 44.2 89.9 108.0 234 41.7 733 91.5
MD -68.0 -56.6 -17.6 -42.3 244 144.4 352.0 125.6 19.7 133.6 270.6 96.6
UA 9.7 11.8 14.2 12.0 -6.0 485 82.7 449 -10.4 41.5 51.2 259
Basin -12.6 -1.7 14.0 4.0 -47.5 -23.4 9.7 -11.8 -48.2 -24.4 3.9 -16.5
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Table 14: Relative changes of soil emissions via urban wastewater discharges according to countries and future scenarios as compared to the reference status (%)

Baseline Vision | Vision |1
Country
BOD COD TN TP BOD COD TN TP BOD COD TN TP

DE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
AT 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
cz 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
SK -64.9 -47.9 -6.6 -10.6 -65.2 -48.4 -6.9 -10.6 -61.5 -42.9 35 -0.3
HU -95.6 -91.6 -52.6 -66.4 -95.6 -91.6 -52.6 -66.4 -95.0 -90.4 -47.4 -63.4
Sl -85.5 -74.4 -16.1 -26.2 -83.1 -70.3 -3.4 -15.5 -82.5 -69.1 0.7 -11.7
HR -96.2 -92.7 -55.6 -69.4 -96.2 -92.7 -55.6 -69.4 -95.6 -91.5 -49.8 -65.9
BA -1.7 -1.7 -1.7 -1.7 -99.9 -99.8 -98.1 -98.9 -99.6 -99.3 -93.3 -96.3
ME 0.0 0.0 0.0 0.0 -99.9 -99.8 -97.4 -98.4 -99.6 -99.2 -91.3 -94.7
RS 0.0 0.0 0.0 0.0 -99.9 -99.7 -97.1 -98.3 -99.7 -994 -92.7 -954
BG -97.5 -95.2 -65.1 -77.3 -97.5 -95.2 -65.1 -77.3 -96.9 -93.9 -53.1 -68.5
RO -99.6 -99.3 -92.4 -95.4 -99.6 -99.3 -92.5 -95.5 -99.0 -98.1 -78.8 -86.9
MD -2.4 -2.4 -2.4 -2.4 -99.7 -99.4 -92.3 -95.1 -98.9 -97.8 -74.2 -83.6
UA -6.3 -6.3 -6.3 -6.3 -99.8 -99.6 -94.8 -96.7 -99.3 -98.6 -83.4 -89.4
Basin -61.4 -60.9 -53.3 -56.6 -99.3 -98.6 -87.1 -92.1 -98.8 -97.6 -76.6 -85.5
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Industrial pollutant release data were collected from the E-PRTR database (note that some data might have been updated since November 2021) and directly from
the countries which do not report under the E-PRTR system. The data served the assessments of the point source organic matter and nutrient emissions via direct
industrial dischargers for the reference year 2018. Summarizing tables of the data submitted are presented in the followings.

Table 1: Number of industrial facilities with reported Chemical Oxygen Demand (COD) discharge according to industrial sectors and countries

Activity DE AT Ccz SK HU SI HR BA ME RS RO BG MD UA Basin
Energy sector 0 0 0 1 4 0 0 0 0 0 3 0 0 0 8
Production and processing of metals 0 0 0 1 1 0 0 0 0 0 0 0 0 0 2
Mineral industry 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1
Chemical industry 2 2 0 2 2 0 0 0 0 0 2 0 0 0 10
Waste and industrial wastewater management 0 4 0 1 3 0 0 0 0 0 0 0 0 0 8
Paper and wood production processing 5 4 0 2 1 2 0 0 0 0 0 1 0 1 16
Intensive livestock production and aquaculture 0 0 0 0 0 0 0 0 0 0 0 2 0 0 2
Products from the food and beverage sector 0 1 0 0 2 0 0 0 0 1 0 0 0 0 4
Other activities 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total 7 11 0 7 14 2 0 0 0 1 5 3 0 1 51

Table 2: Chemical Oxygen Demand (COD) discharges according to industrial sectors and countries (t/year)

Activity DE AT Cz SK HU SI HR BA ME RS RO BG MD UA Basin
Energy sector 0 0 0 806 3,417 0 0 0 0 0 919 0 0 0 5,141
Production and processing of metals 0 0 0 371 1,176 0 0 0 0 0 0 0 0 0 1,547
Mineral industry 0 0 0 0 210 0 0 0 0 0 0 0 0 0 210
Chemical industry 1,236 898 0 445 669 0 0 0 0 0 11,759 0 0 0 15,007
Waste and industrial wastewater management 0 14,342 0 185 727 0 0 0 0 0 0 0 0 0 15,253
Paper and wood production processing 7,791 9,855 0 3,598 2,208 621 0 0 0 0 0 815 0 131 25,019
Intensive livestock production and aquaculture 0 0 0 0 0 0 0 0 0 0 0 2 0 0 2
Products from the food and beverage sector 0 702 0 0 1,158 0 0 0 0 185 0 0 0 0 2,045
Other activities 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 9,027 25,797 0 5,405 9,565 621 0 0 0 185 12,677 817 0 131 64,224
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Table 3: Number of industrial facilities with reported Total Nitrogen (TN) discharge according to industrial sectors and countries

Activity DE AT Ccz SK HU SI HR BA ME RS RO BG MD UA Basin

Energy sector 1 1 0 1 3 0 0 3 0 0 0 0 0 0 9
Production and processing of metals 0 0 0 1 0 0 0 0 0 1 1 0 0 0 3
Mineral industry 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Chemical industry 2 1 0 1 2 0 1 1 0 0 1 0 0 0 9
Waste and industrial wastewater management 0 1 0 1 1 0 0 0 0 0 0 0 0 0 3
Paper and wood production processing 0 1 0 1 0 0 0 0 0 0 0 0 0 1 3
Intensive livestock production and aquaculture 0 0 0 0 0 0 0 0 0 0 0 3 0 0 3
Products from the food and beverage sector 0 1 0 0 0 0 0 2 0 1 0 0 0 0 4
Other activities 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 3 5 0 5 6 0 1 6 0 2 2 3 0 1 34

Table 4: Total Nitrogen (TN) discharges according to industrial sectors and countries (t/year)

Activity DE AT Cz SK HU SI HR BA ME RS RO BG MD UA Basin

Energy sector 52 72 0 142 608 0 0 7 0 0 0 0 0 0 881
Production and processing of metals 0 0 0 145 0 0 0 0 0 70 522 0 0 0 737
Mineral industry 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Chemical industry 183 91 0 107 241 0 62 0 0 0 58 0 0 0 742
Waste and industrial wastewater management 0 91 0 60 83 0 0 0 0 0 0 0 0 0 234
Paper and wood production processing 0 55 0 106 0 0 0 0 0 0 0 0 0 98 259
Intensive livestock production and aquaculture 0 0 0 0 0 0 0 0 0 0 0 218 0 0 218
Products from the food and beverage sector 0 224 0 0 0 0 0 14 0 52 0 0 0 0 290
Other activities 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 235 532 0 560 932 0 62 21 0 122 580 218 0 98 3,360
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Table 5: Number of industrial facilities with reported Total Phosphorus (TP) discharge according to industrial sectors and countries

Activity DE AT Ccz SK HU SI HR BA ME RS RO BG MD UA Basin

Energy sector 0 0 0 1 2 0 0 2 0 0 1 0 0 0 6
Production and processing of metals 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
Mineral industry 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Chemical industry 1 0 0 0 0 0 0 0 0 1 0 0 0 0 2
Waste and industrial wastewater management 0 1 0 0 1 0 0 0 0 0 0 0 0 0 2
Paper and wood production processing 1 1 0 1 1 0 0 0 0 0 0 1 0 1 6
Intensive livestock production and aquaculture 0 0 0 0 1 0 0 0 0 0 0 3 0 0 4
Products from the food and beverage sector 0 1 0 0 0 0 0 2 0 1 0 0 0 0 4
Other activities 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 2 3 0 3 5 0 0 4 0 2 1 4 0 1 25

Table 6: Total Phosphorus (TP) discharges according to industrial sectors and countries (t/year)

Activity DE AT Cz SK HU SI HR BA ME RS RO BG MD UA Basin

Energy sector 0 0 0 13 16 0 0 0 0 0 10 0 0 0 38
Production and processing of metals 0 0 0 6 0 0 0 0 0 0 0 0 0 0 6
Mineral industry 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Chemical industry 6 0 0 0 0 0 0 0 0 40 0 0 0 0 46
Waste and industrial wastewater management 0 26 0 0 10 0 0 0 0 0 0 0 0 0 36
Paper and wood production processing 7 15 0 17 15 0 0 0 0 0 0 5 0 9 68
Intensive livestock production and aquaculture 0 0 0 0 4 0 0 0 0 0 0 109 0 0 113
Products from the food and beverage sector 0 8 0 0 0 0 0 1 0 11 0 0 0 0 20
Other activities 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total 13 49 0 36 44 0 0 1 0 51 10 114 0 9 328
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Nutrient emissions from point and diffuse sources were calculated with the MONERIS model for the reference period 2015-2018. Summarizing tables of the
modelling results are presented in the followings.

Detailed technical information is available: Nutrient Emissions and Loads in the Danube River Basin - Current situation and scenarios for the 3rd Danube River
Basin Management Plan. Final Report, Deliverable of the EU LIFE Project “Support for the Development of the 3™ Danube River Basin Management and 2"
Flood risk Management Plan Update 2021 (LIFE19 PRE AT 006 — LIFE DRBMP DFRMP 2021), IGB, 2021.

Table 1: Total nitrogen emissions according to countries and pathways in tons N per year

Country A;renpoossimg::lic Surface runoff Urban runoff ,[Sffr:ggi?i Tile drainages Subsurface flow P(;Jiisr(];thz(i’gge Total

DE 1,655.8 5,169.8 1,147.0 298.5 13,412.3 39,512.9 10,874.3 72,070.6
AT 1,948.3 5,913.1 1,184.2 3,958.6 2,266.2 39,387.4 9,560.6 64,218.4
cz 174.0 1,011.0 1,686.8 237.9 4,142.0 12,469.0 1,643.9 21,364.6
SK 415.4 2,010.9 3,547.1 486.9 1,211.4 14,910.9 3,573.2 26,155.8
HU 1,401.1 1,660.8 1,364.6 593.5 336.8 7,797.6 8,224.6 21,379.0
Sl 439.4 1,676.9 1,969.3 482.3 250.1 10,438.6 1,296.6 16,553.2
HR 563.1 2,289.2 3,514.0 237.6 2,695.3 18,104.6 2,831.7 30,2354
BA 368.0 2,843.7 9,013.9 417.8 198.8 25,997.9 904.8 39,744.9
ME 140.6 784.1 335.6 26.5 16.2 42111 122.6 5,636.8
RS 726.4 3,428.3 17,475.1 551.8 626.2 35,286.1 6,908.3 65,002.3
RO 2,737.9 6,196.8 11,624.2 3,276.6 893.4 49,797.1 14,513.9 89,039.9
BG 164.0 649.6 3,751.7 1,002.4 1,489.5 13,404.2 2,755.4 23,216.8
MD 275 77.0 1,504.5 124.6 94.2 1,083.3 3734 3,284.4
UA 480.2 1,842.9 4,149.1 84.8 425.5 10,910.1 1,184.2 19,077.0
Other countries 42.0 169.7 30.8 980.7 103.3 1,357.7 215.8 2,900.1
Basin 11,283.8 35,723.9 62,297.8 12,760.5 28,161.1 284,668.8 64,983.2 499,879.2
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Table 2: Total phosphorus emissions according to countries and pathways in tons P per year

Country Aég::?ggggc Surface runoff Urban runoff ?rea?r:;np%?:[[ Tile drainages Subsurface flow PC;)iiSrlch(:’l;;(S:e Total

DE 21.0 236.9 172.8 274.5 132.8 564.7 718.6 2,121.2
AT 44.0 447.0 2147 2,388.3 16.7 996.6 639.3 4,746.7
cz 34 39.0 135.5 158.8 16.3 136.8 128.7 618.4
SK 10.0 97.9 231.0 364.3 54.8 359.0 276.9 1,394.0
HU 35.9 69.9 260.0 463.4 5.2 531.2 1,275.9 2,641.4
Sl 8.9 1315 214.0 3248 7.6 267.6 206.7 1,161.1
HR 13.3 152.7 494.6 193.8 29.2 356.2 739.6 1,979.3
BA 11.9 253.8 839.3 297.2 43 552.5 199.2 2,158.3
ME 7.6 1211 25.9 15.0 0.5 174.3 25.4 369.8
RS 21.1 229.1 1,500.0 397.3 8.8 892.4 547.5 3,596.1
RO 89.8 317.2 1,103.6 2,073.6 253 1,433.0 1,521.3 6,563.8
BG 55 28.5 298.5 848.1 10.3 167.3 356.2 1,714.4
MD 0.9 3.6 124.9 114.0 4.5 57.7 1135 419.1
UA 16.2 75.7 271.4 53.4 9.9 281.4 139.2 847.2
Other countries 24 25.2 3.7 588.6 0.4 66.6 42.6 729.5
Basin 292.0 2,228.9 5,889.9 8,555.0 326.8 6,837.2 6,930.6 31,060.4
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Table 3: Total nitrogen emissions according to countries and source areas in tons N per year

Country Agricultural land Urban area Natural area Open area Wetland & Open water Total

DE 44,789.9 13,149.5 11,867.1 86.2 2,177.8 72,070.6
AT 21,372.7 12,180.0 24,069.8 4,357.1 2,238.8 64,218.4
cz 15,253.8 3,612.4 2,312.0 6.2 180.2 21,364.6
SK 8,127.0 9,072.9 8,484.7 25.6 445.6 26,155.8
HU 6,742.8 10,016.2 2,724.0 18.3 1,877.8 21,379.0
Sl 5,444.8 3,555.3 6,959.5 44.7 548.9 16,553.2
HR 16,379.8 7,350.6 5,803.6 9.0 692.4 30,235.4
BA 19,426.3 10,489.8 9,386.3 424 400.1 39,744.9
ME 2,431.8 550.5 2,439.0 67.1 148.4 5,636.8
RS 27,422.9 27,736.5 8,865.1 56.3 921.4 65,002.3
RO 31,192.1 32,1338 21,356.6 116.6 4,240.7 89,039.9
BG 13,391.1 7,082.9 2,474.3 61.5 207.0 23,216.8
MD 1,211.7 1,990.8 39.9 0.4 41.6 3,2844
UA 47135 7,893.0 5,790.0 6.1 674.4 19,077.0
Other countries 772.3 267.1 581.0 1,196.7 83.0 2,900.1
Basin 218,807.2 146,863.2 113,223.3 6,098.0 14,887.4 499,879.2
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Table 4: Total phosphorus emissions according to countries and source areas in tons P per year

Country Agricultural land Urban area Natural area Open area Wetland & Open water Total

DE 9745 908.4 207.6 45 26.1 2,121.2
AT 1,097.4 882.9 794.4 1,9245 475 4,746.7
cz 3114 269.6 33.9 0.1 35 618.4
SK 665.7 577.5 139.3 0.7 10.7 1,394.0
HU 937.3 1,554.5 102.1 0.6 47.0 2,641.4
Sl 530.2 4275 187.3 5.3 10.8 1,161.1
HR 522.2 1,2725 168.5 0.3 15.8 1,979.3
BA 723.7 1,060.9 3594 1.9 124 2,158.3
ME 1315 55.6 159.5 15.4 7.8 369.8
RS 1,089.3 2,178.8 297.0 2.9 28.2 3,596.1
RO 3,037.1 2,863.4 543.5 35 116.3 6,563.8
BG 941.5 675.7 68.1 23.0 6.3 1,714.4
MD 167.9 243.8 5.8 0.0 15 419.1
UA 198.5 509.2 114.8 0.5 24.2 847.2
Other countries 21.2 47.3 52.3 605.8 2.9 729.5
Basin 11,3915 13,463.0 3,2455 2,598.4 362.1 31,060.4
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Table 5: Basin-wide total nitrogen emissions according to pathways and future scenarios in tons N per year

Scenario A(tjggfsri)gggc Surface runoff Urban runoff f:a?r:;?)(;?; Tile drainages Subsurface flow P(;)iisrl;:};gge Total

Reference 11,283.8 35,7239 62,297.8 28,161.1 12,760.5 284,668.8 64,983.2 499,879.2
Baseline 11,283.8 33,480.6 47,747.0 27,512.1 11,762.2 265,998.8 72,815.2 470,599.8
Vision | 11,283.8 31,984.9 20,387.0 18,337.8 8,735.1 226,244.1 72,607.7 389,580.4
Vision 11 11,283.8 25,209.3 20,387.1 18,337.8 6,772.8 226,244.1 72,607.7 380,842.5
Vision | - dry 9,947.7 29,617.1 20,228.4 19,327.2 7,851.9 193,108.3 72,607.7 352,688.1
Vision | - wet 13,678.7 41,976.3 20,822.0 18,318.6 10,756.3 306,170.8 72,607.7 484,330.4

Table 6: Basin-wide total phosphorus emissions according to pathways and future scenarios in tons P per year

Scenario Aég;)?ggg[:c Surface runoff Urban runoff ?re:nlgnp%rx Tile drainages Subsurface flow P(;isgzorzgze Total

Reference 292.0 2,228.9 5,889.9 326.8 8,555.0 6,837.2 6,930.6 31,060.4
Baseline 292.0 2,095.4 4,041.1 328.6 7,927.5 6,596.9 7,273.3 28,554.8
Vision | 292.0 1,977.8 1,956.8 328.6 5,841.4 6,387.7 6,724.1 23,508.3
Vision 11 292.0 1,552.1 1,956.8 328.6 4,549.7 6,387.7 6,724.1 21,790.9
Vision | - dry 257.6 1,441.6 1,935.7 250.8 5,210.7 5,328.2 6,724.1 21,148.7
Vision I - wet 360.9 3,196.1 2,021.2 385.2 7,270.8 8,814.5 6,724.1 28,772.8
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Table 7: Basin-wide total nitrogen emissions according to source areas and future scenarios in tons N per year

Scenario Agricultural land Urban area Natural area Open area Wetland & Open water Total

Reference 218,807.2 146,863.2 113,223.3 6,098.0 14,887.4 499,879.2
Baseline 198,317.1 137,670.3 113,931.8 5,788.2 14,892.5 470,599.8
Vision | 144,396.5 106,496.3 118,156.3 5,662.9 14,868.4 389,580.4
Vision Il 140,068.4 106,496.3 114,658.8 4,750.6 14,868.4 380,842.5
Vision | - dry 126,431.0 103,552.3 103,078.8 5,569.2 14,057.0 352,688.1
Vision | - wet 199,613.1 113,961.2 147,401.9 5,882.6 17,471.6 484,330.4

Table 8: Basin-wide total phosphorus emissions according to source areas and future scenarios in tons P per year

Scenario Agricultural land Urban area Natural area Open area Wetland & Open water Total

Reference 11,3915 13,463.0 3,2455 2,598.4 362.1 31,060.4
Baseline 10,752.6 11,900.2 3,129.3 2,413.2 359.5 28,554.8
Vision | 8,679.0 9,104.7 3,037.7 2,326.4 360.4 23,508.3
Vision 11 7,755.5 9,104.8 2,754.8 1,815.4 360.5 21,790.9
Vision | - dry 7,119.3 8,991.7 2,387.2 2,300.0 350.5 21,148.7
Vision I - wet 12,370.9 9,400.2 4,236.1 2,366.8 398.7 28,772.8
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Table 9: Nutrient river loads to the Black Sea (at Reni) according to future scenarios in tons per year
Scenario TN TP

Reference 335,000.0 17,900.0
Baseline 318,923.2 16,820.5
Vision | 264,244.0 13,851.8
Vision 11 258,575.9 13,065.4
Vision | - dry 239,3334 11,109.0
Vision | - wet 343,950.1 20,159.8
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Table 10: Relative changes of the nitrogen emissions from agriculture according to countries and future scenarios as compared to the reference status (%)

Country Baseline Vision | Vision |1 Vision | - dry Vision | - wet

DE 8.2 -34.7 -36.4 -36.1 -27.9
AT 16.5 -12.8 -15.5 -23.5 -8.1
cz -0.9 -58.2 -58.7 -60.0 -50.2
SK -24.2 -30.3 -32.0 -35.7 05
HU -55 147 11.2 -12.5 2194
Sl -25.5 1.7 -1.9 -12.8 17.8
HR -14.2 -45.9 -46.0 -61.9 -11.0
BA -21.0 -47.5 -49.0 -56.8 -31.3
ME -8.7 -46.2 -48.0 -49.1 -38.1
RS -18.2 -45.2 -46.9 -55.3 -16.6
RO -30.8 -40.8 -44.5 -47.7 -14.4
BG -15.5 -53.4 -54.1 -57.7 -30.8
MD -13.9 -5.5 -8.1 -2.4 40.5
UA -6.1 102.6 98.7 75.9 166.4
Other countries 6.2 -52.3 -53.2 -55.0 -41.2
Basin -9.3 -34.0 -35.9 -42.0 -9.2
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Table 11: Relative changes of the phosphorus emissions from agriculture according to countries and future scenarios as compared to the reference status (%)

Country Baseline Vision | Vision |1 Vision | - dry Vision | - wet

DE -4.0 -13.4 -21.7 -20.8 1.9
AT -5.7 -20.7 -30.6 -31.4 -9.3
cz -4.0 -23.0 -27.3 -27.0 274
SK 0.3 -23.3 -28.5 -35.5 46.8
HU -3.9 -19.7 -25.4 -36.3 34.1
Sl -9.5 -29.6 -39.7 -46.4 -8.2
HR -1.1 -14.5 -15.3 -32.4 43.9
BA -1.7 -17.4 -25.1 -42.7 34.2
ME -0.9 -75 -14.5 -26.5 33.0
RS -3.2 -18.3 -25.2 -34.0 8.1
RO -9.3 -29.1 -40.4 -43.0 -2.2
BG -6.0 -39.9 -46.0 -48.7 -26.7
MD -2.4 -34.2 -44.4 -42.2 4.1
UA -0.7 -7.9 -15.6 -22.5 48.8
Other countries -2.0 -10.8 -16.2 -15.0 243
Basin -5.3 -23.5 -31.7 -37.2 8.7
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Table 12: Relative changes of the total point source and diffuse nitrogen emissions according to countries and future scenarios as compared to the reference status

(%)

Country Baseline Vision |1 Vision I - dry Vision | - wet

DE 41 -19.9 -21.6 -22.3 -13.2
AT 3.0 -5.3 -8.7 -13.2 -2.6
cz -5.2 -42.4 -42.9 -44.9 -33.5
SK -9.0 -10.3 -11.0 -17.4 17.8
HU -1.3 3.7 2.2 -8.7 92.2
Sl -20.0 -134 -16.0 -23.6 -1.2
HR -19.6 -34.0 -34.1 -51.6 2.2
BA -8.7 -40.9 -42.5 -50.0 -25.0
ME -3.4 -24.7 -27.6 -27.5 -13.2
RS -0.4 -36.7 -37.9 -43.5 -18.9
RO -13.9 -17.2 -19.4 -23.4 1.6
BG -16.0 -35.4 -35.9 -39.5 -17.5
MD -18.3 -32.3 -33.4 -31.2 -12.9
UA -1.3 -11.2 -13.2 -21.9 124
Other countries 0.2 -20.0 -26.3 -21.0 -137
Basin -5.8 -22.0 -23.8 -29.1 -35
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Table 13: Relative changes of the total point source and diffuse phosphorus emissions according to countries and future scenarios as compared to the reference
status (%)

Country Baseline Vision | Vision |1 Vision I - dry Vision | - wet

DE -2.3 -6.7 -11.4 -11.6 2.3
AT -5.8 -9.3 -22.0 -15.1 -5.0
cz -17.2 -26.7 -29.0 -29.6 21
SK -3.4 -14.5 -17.2 -23.3 325
HU -10.4 -16.0 -18.1 -22.7 6.6
Sl -29.3 -38.6 -45.0 -51.1 -20.8
HR -47.1 -50.3 -50.6 -58.5 -26.3
BA -7.9 -47.5 -51.9 -60.9 -19.6
ME -0.8 -13.9 -21.2 -29.8 20.8
RS 14.9 -39.7 -42.6 -46.4 -28.4
RO -5.4 -14.6 -20.6 -23.1 25
BG -14.7 -33.3 -36.7 -38.9 -24.0
MD -23.9 -43.7 -48.0 -47.0 -27.0
UA -1.8 -42.1 -45.5 -49.5 -18.6
Other countries -1.7 -14.0 -27.6 -14.4 -10.1
Basin =17 -24.0 -29.6 -31.5 -7.3
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Hazardous substances release data were collected from the E-PRTR database (note that some data might have been updated since November 2021) and directly
from the countries which do not report under the E-PRTR system. The data served the assessments of the point source hazardous substances emissions via direct
industrial dischargers for the reference year 2018. Summarizing tables of the data submitted are presented in the followings.

Table 1: Number of industrial facilities and urban wastewater treatment plants with reported direct hazardous substance releases according to industrial sectors and

countries
Activity DE AT CZz SK HU Sl HR BA ME RS BG RO MD UA Basin
Energy sector 1 4 2 2 3 2 4 0 0 3 0 0 21
Production and processing of
metals 3 7 0 2 2 0 0 0 1 4 0 0 20
Mineral industry 1 0 1 0 0 0 1 0 10 1 0 0 16
Chemical industry 3 1 2 3 2 1 1 0 1 3 0 0 21
Urban wastewater management 24 15 5 1 6 1 0 0 2 19 0 0 80
Waste and industrial wastewater
management 0 5 0 0 4 0 0 0 0 0 0 0 9
Paper and wood production
processing 0 1 0 2 1 0 0 0 1 0 0 0 7
Products from the food and 0 1 0 0 0 0 0 0 1 0 0 0 2
beverage sector
Other activities 0 0 1 1 1 0 0 0 0 0 0 0 3
Total 32 34 11 11 19 4 6 0 16 30 0 0 179

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



Danube River Basin Management Plan Update 2021 2

Table 2: Number of industrial facilities and urban wastewater treatment plants with reported direct hazardous substance releases according to compounds and
countries

Pollutant

Substance group DE AT Ccz SK HU Si HR BA ME RS BG RO MD UA Basin
Chloro-Alkanes (C10-13) CHLORG 0 1 0 0 0 1 0 0 0 0 0 0 0 0 2
Dichloroethane-1,2 (DCE) CHLORG 0 0 0 1 1 0 0 0 0 0 0 0 0 0 2
Dichloromethane (DCM) CHLORG 1 1 0 0 0 1 0 0 0 0 0 0 0 0 3
Halogenated Organic Compounds CHLORG 3 2 3 4 3 1 0 0 0 0 0 0 0 0 16
Pentachlorophenol (PCP) CHLORG 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1
Polychlorinated Biphenyls (PCBs) ~ CHLORG 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
Tetrachloroethylene (PER) CHLORG 0 0 1 1 0 0 0 0 0 0 0 0 0 0 2
Trichlorobenzenes (TCH) CHLORG 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1
Trichloroethylene (TRI) CHLORG 0 0 0 2 0 0 0 0 0 0 0 0 0 0 2
Trichloromethane CHLORG 1 2 0 1 0 0 0 0 0 0 0 0 0 0 4
Vinyl Chloride CHLORG 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1
As and Compounds HEVMET 4 0 4 1 5 1 0 0 0 4 2 1 0 0 22
Cd and Compounds HEVMET 2 2 1 3 4 0 0 0 0 1 2 1 0 0 16
Cr And Compounds HEVMET 4 3 1 3 5 1 1 1 0 0 5 9 0 0 33
Cu and Compounds HEVMET 16 11 2 1 4 2 1 0 0 8 3 9 0 0 57
Hg and Compounds HEVMET 3 0 2 5 5 0 1 1 0 0 1 1 0 0 19
Ni and Compounds HEVMET 23 14 6 2 9 4 1 2 0 5 3 19 0 0 88
Pb and Compounds HEVMET 3 6 1 1 4 0 0 2 0 7 3 11 0 0 38
Zn and Compounds HEVMET 27 18 4 3 4 7 1 1 0 10 5 22 0 0 102
Chlorides INORG 12 0 1 2 1 1 0 2 0 0 2 6 0 0 27
Cyanides INORG 0 2 2 2 1 1 0 0 0 1 1 3 0 0 13
Fluorides INORG 4 4 3 2 3 0 0 0 0 0 2 1 0 0 19
DEHP OTHORG 20 2 2 3 0 3 1 0 0 0 0 1 0 0 32
Fluoranthene OTHORG 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1
NP/NPEs OTHORG 0 13 1 0 0 3 1 0 0 0 0 0 0 0 18
Octylphenols and Ethoxylates OTHORG 0 0 1 0 0 1 0 0 0 0 0 0 0 0 2
Organotin Compounds OTHORG 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1
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Substance P;'r'ga‘znt DE AT cz SK HU sl HR BA ME RS BG RO MD UA  Basin
Phenols OTHORG 0 1 2 5 5 0 2 0 0 3 3 11 0 0 32
PAHSs OTHORG 1 1 0 2 0 0 0 0 0 0 0 0 0 0 4
Diuron PEST 4 3 0 0 0 0 0 0 0 0 0 0 0 0 7
Isoproturon PEST 1 1 0 0 0 0 0 0 0 0 0 0 0 0 2
Lindane PEST 0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
Table 3: Reported direct hazardous substance releases according to compounds and countries (kglyear)
Substance DE AT cz SK HU sl HR BA ME RS BG RO MD UA Basin
Chloro-
Alkanes 0.0 20.8 0.0 0.0 0.0 0.0 0.0 00 00 0.0 0.0 00 00 00 20.8
(C10-13)
6'?_'1°g'°r°etha” 0.0 0.0 0.0 308.0 259.0 0.0 0.0 00 00 0.0 0.0 00 00 00 567.0
aDrjgh'ommem 44.0 28.0 0.0 0.0 0.0 300 00 00 00 0.0 0.0 00 00 00 102.0
Halogenated
Organic 5,540.0 4,780.0 2,811.4 22,693.2 8,240.0 1,075.0 0.0 00 00 0.0 0.0 00 00 00 45139.6
Compounds
Eg::cmomp 0.0 19 0.0 0.0 0.0 0.0 0.0 00 00 0.0 0.0 00 00 00 19
Polychlorinat 0.0 0.0 0.0 0.6 0.0 0.0 00 00 00 0.0 0.0 00 00 00 0.6
ed Biphenyls
I;Itgf]‘;h"”oet 0.0 0.0 115 28.8 0.0 0.0 0.0 00 00 0.0 0.0 00 00 00 40.3
eTr:LCSh"“Obe”Z 0.0 0.0 0.0 37 0.0 0.0 0.0 00 00 0.0 0.0 00 00 00 37
Trichloroethy
lene 0.0 0.0 0.0 149.8 0.0 0.0 0.0 00 00 0.0 0.0 00 00 00 149.8
I;‘;h'ommet 125.0 82.0 0.0 327.0 0.0 0.0 0.0 00 00 0.0 0.0 00 00 00 534.0
Vinyl
_ 0.0 0.0 0.0 0.0 360.0 0.0 0.0 00 00 0.0 0.0 00 00 00 360.0
Chloride
As and
384 0.0 525 439 899.9 18.0 0.0 00 00 79.0 1,551.1 85 00 00 2,691.3
Compounds
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Substance DE AT cz SK HU Sl HR BA ME RS BG RO MD UA Basin
Cdand 16.8 174 16.8 180.9 296.7 0.0 0.0 0.0 0.0 6.0 670.5 20.0 0.0 0.0 1,225.1
Compounds
Crand
Compounds 417.2 790.0 108.0 776.5 2,091.6 218.0 626.0 2.4 0.0 0.0 6,930.5 4,165.9 0.0 00 16,126.1
Cu and
Compounds 4,881.3 7,343.1 432.0 556.5 2,592.0 874.0 3,250.0 0.0 0.0 28,886.0 7,021.5 18,968.7 0.0 0.0 74,805.1
Hg and

10.0 0.0 19.5 204.2 434 0.0 27.8 04 00 0.0 20.4 180 00 0.0 343.7
Compounds
Ni and
Compounds 1,412.8 5,442.1 1,564.0 1,210.3 3,100.3 401.0 952.0 1479 0.0 353.0 2,854.4 42457 00 00 21,683.4
Pb and 267.5 968.4 42.0 1,650.3 2,901.0 0.0 00 1626 00 34260 3,210.2 1,9763 0.0 00 14,604.2
Compounds
égni?gunds 35,013.0 67,288.0 4,379.6 2,330.1 13,265.0 45840 32900 2203 0.0 11,347.0 29,774.3 453090 0.0 00 216,800.3
Chlorides 96,630,000.0 0.0 4,963,864.0 8,637,866.7 10,400,000.0  2,897,562.0 00 8424 00 0.0 79524418 325590,0000 0.0 0.0 457,072,576.8
Cyanides 0.0 2,260.0 124.6 1,283.9 451.0 48.0 0.0 0.0 0.0 561.0 8.0 7,455.0 0.0 00 12,191.6
Fluorides 39,2300  127,660.0 31,533.0 81,945.5 21,170.0 0.0 0.0 00 00 0.0 554.5 35700 00 0.0 305,663.0
DEHP 102.5 16.2 365 199.4 0.0 16.0 21 00 00 0.0 0.0 968.0 0.0 0.0 1,340.7
Fluoranthene 0.0 3.0 0.0 0.0 0.0 0.0 0.0 00 00 0.0 0.0 00 00 00 3.0
NP/NPEs 0.0 66.5 2.7 0.0 0.0 59.0 2.1 0.0 0.0 0.0 0.0 0.0 0.0 00 130.3
Octylphenols 0.0 0.0 14 0.0 0.0 2.0 0.0 00 00 0.0 0.0 00 00 00 3.4
Organotin 0.0 0.0 64,864.2 0.0 0.0 0.0 0.0 00 00 0.0 0.0 00 00 00 64,864.2
Compounds
Phenols 0.0 538.0 404.1 2,530.4 3,187.8 0.0 257.3 0.0 0.0 92.0 2,324.7 12,274.7 0.0 0.0 21,609.0
PAHs 5.5 6.9 0.0 12.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 25.2
Diuron 9.1 5.2 0.0 0.0 0.0 0.0 0.0 00 00 0.0 0.0 00 00 00 14.3
Isoproturon 15 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 25
Lindane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 00 0.0 0.0 1.3 00 00 1.3
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Table 4: Number of industrial facilities and urban wastewater treatment plants with reported direct hazardous substance releases according to compounds and
industrial sectors

Production Waste and Paper and I_ntenswe Products
Il . | hemical . ial Urban livestock from the h
Substance Pollutant  Energy and_ _Mlnera C emical industria wastewater Wood_ production food and O_t er Basin
group sector processing industry  industry wastewater management production and beverage activities
of metals management g processing aguaculture sectorg

Chloro-Alkanes (C10-13) CHLORG 0 1 0 0 0 1 0 0 0 0 2
Dichloroethane-1,2 (DCE) CHLORG 0 0 0 2 0 0 0 0 0 0 2
Dichloromethane (DCM) CHLORG 0 1 0 2 0 0 0 0 0 0 3
Halogenated Organic Compounds CHLORG 2 1 0 2 1 7 3 0 0 0 16
Pentachlorophenol (PCP) CHLORG 0 0 0 0 1 0 0 0 0 0 1
Polychlorinated Biphenyls (PCBs) CHLORG 1 0 0 0 0 0 0 0 0 0 1
Tetrachloroethylene (PER) CHLORG 0 1 0 0 0 1 0 0 0 0 2
Trichlorobenzenes (TCH) CHLORG 0 0 0 1 0 0 0 0 0 0 1
Trichloroethylene (TRI) CHLORG 0 1 0 1 0 0 0 0 0 0 2
Trichloromethane CHLORG 0 1 0 2 1 0 0 0 0 0 4
Vinyl Chloride CHLORG 0 0 0 1 0 0 0 0 0 0 1
As and Compounds HEVMET 4 1 4 0 3 10 0 0 0 0 22
Cd and Compounds HEVMET 1 1 1 0 0 12 1 0 0 0 16
Cr And Compounds HEVMET 3 6 0 1 0 21 2 0 0 0 33
Cu and Compounds HEVMET 5 5 6 1 1 38 1 0 0 0 57
Hg and Compounds HEVMET 1 1 0 4 0 12 1 0 0 0 19
Ni and Compounds HEVMET 9 11 4 4 2 54 1 0 1 2 88
Pb and Compounds HEVMET 4 5 4 1 1 21 2 0 0 0 38
Zn and Compounds HEVMET 7 14 9 6 2 60 3 0 1 0 102
Chlorides INORG 2 2 2 5 0 16 0 0 0 0 27
Cyanides INORG 1 2 1 2 0 7 0 0 0 0 13
Fluorides INORG 2 4 3 4 1 5 0 0 0 0 19
DEHP OTHORG 0 1 0 2 1 26 1 0 0 1 32
Fluoranthene OTHORG 0 1 0 0 0 0 0 0 0 0 1
NP/NPEs OTHORG 0 2 0 1 2 12 1 0 0 0 18
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Production Waste and Paper and Intenswe Products
- . ; : Urban livestock from the
Pollutant  Energy and Mineral ~ Chemical industrial wood : Other .
Substance . . - wastewater . production food and R Basin
group sector processing industry  industry  wastewater production activities
management - and beverage
of metals management processing
aquaculture sector
Octylphenols and Ethoxylates OTHORG 0 0 0 0 0 2 0 0 0 0 2
Organotin Compounds OTHORG 0 0 0 0 0 1 0 0 0 0 1
Phenols OTHORG 7 3 1 6 1 13 0 0 1 0 32
PAHs OTHORG 1 1 0 0 1 1 0 0 0 0 4
Diuron PEST 0 0 0 0 0 7 0 0 0 0 7
Isoproturon PEST 0 0 0 0 0 2 0 0 0 0 2
Lindane PEST 0 0 0 1 0 0 0 0 0 0 1
Table 5: Reported direct hazardous substance releases according to compounds and industrial sectors (kgl/year)
Production Waste and Paper and 'T“e”s"’e Products
. - - - Urban livestock from the
Energy and Mineral Chemical industrial wood : Other .
Substance - - - wastewater - production food and S Basin
sector processing industry industry wastewater production activities
management - and beverage
of metals management processing
aquaculture sector
Chloro-Alkanes (C10-13) 0.0 20.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.8
Dichloroethane-1,2 (DCE) 0.0 0.0 0.0 567.0 0.0 0.0 0.0 0.0 0.0 0.0 567.0
Dichloromethane (DCM) 0.0 28.0 0.0 74.0 0.0 0.0 0.0 0.0 0.0 0.0 102.0
Halogenated Organic 31417 1,389.8 0.0 7,480.0 2,610.0 94464 21,0717 0.0 0.0 0.0 45,139.6
Compounds
Pentachlorophenol (PCP) 0.0 0.0 0.0 0.0 1.9 0.0 0.0 0.0 0.0 0.0 1.9
Polychlorinated Biphenyls 06 00 00 00 00 00 00 00 00 00 06
(PCBs)
Tetrachloroethylene (PER) 0.0 28.8 0.0 0.0 0.0 115 0.0 0.0 0.0 0.0 40.3
Trichlorobenzenes (TCH) 0.0 0.0 0.0 3.7 0.0 0.0 0.0 0.0 0.0 0.0 3.7
Trichloroethylene (TRI) 0.0 28.8 0.0 121.0 0.0 0.0 0.0 0.0 0.0 0.0 149.8
Trichloromethane 0.0 27.2 0.0 452.0 54.8 0.0 0.0 0.0 0.0 0.0 534.0
Vinyl Chloride 0.0 0.0 0.0 360.0 0.0 0.0 0.0 0.0 0.0 0.0 360.0
As and Compounds 63.4 11.0 735 0.0 704.0 1,839.4 0.0 0.0 0.0 0.0 2,691.3
Cd and Compounds 140.2 28.8 6.0 0.0 0.0 1,038.1 11.9 0.0 0.0 0.0 1,225.1
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Production Waste and Paper and I_ntenswe Products
. . B ; Urban livestock from the
Energy and Mineral Chemical industrial wood : Other .
Substance . . : wastewater - production food and R Basin
sector processing industry industry wastewater production activities
management - and beverage
of metals management processing
aquaculture sector

Cr And Compounds 925.1 1,556.9 0.0 24 0.0 13,496.7 145.0 0.0 0.0 0.0 16,126.1
Cu and Compounds 1,310.1 2,183.0 42,487.0 437.0 110.5 28,007.5 270.0 0.0 0.0 0.0 74,805.1
Hg and Compounds 84.7 5.8 0.0 128.3 0.0 117.0 8.0 0.0 0.0 0.0 343.7
Ni and Compounds 2,515.2 1,711.8 232.0 198.8 660.1 16,106.1 139.0 0.0 59.1 61.4 21,683.4
Pb and Compounds 2,119.3 3,448.0 1,014.0 51.6 87.0 7,728.4 156.0 0.0 0.0 0.0 14,604.2
Zn and Compounds 2,360.8 27,112.9 10,099.3 20,584.0 3,332.7 150,346.8 2,463.8 0.0 500.0 0.0 216,800.3
Chlorides 8424  7,491,044.7 7,952,441.8 325,496,822.0 0.0 116,131,426.0 0.0 0.0 0.0 0.0 457,072,576.8
Cyanides 65.5 2,206.4 561.0 320.5 0.0 9,038.2 0.0 0.0 0.0 0.0 12,191.6
Fluorides 20,474.0 35,150.0 8,314.5 110,397.5 10,100.0 121,227.0 0.0 0.0 0.0 0.0 305,663.0
DEHP 0.0 181.1 0.0 6.5 12.7 1,123.9 14.0 0.0 0.0 25 1,340.7
Fluoranthene 0.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0
NP/NPEs 0.0 45 0.0 2.1 8.1 112.1 34 0.0 0.0 0.0 130.3
Octylphenols and Ethoxylates 0.0 0.0 0.0 0.0 0.0 3.4 0.0 0.0 0.0 0.0 3.4
Organotin Compounds 0.0 0.0 0.0 0.0 0.0 64,864.2 0.0 0.0 0.0 0.0 64,864.2
Phenols 2,845.3 916.3 44.0 875.7 31.0 16,875.7 0.0 0.0 21.0 0.0 21,609.0
PAHs 5.1 7.7 0.0 0.0 6.9 55 0.0 0.0 0.0 0.0 25.2
Diuron 0.0 0.0 0.0 0.0 0.0 143 0.0 0.0 0.0 0.0 143
Isoproturon 0.0 0.0 0.0 0.0 0.0 25 0.0 0.0 0.0 0.0 25
Lindane 0.0 0.0 0.0 13 0.0 0.0 0.0 0.0 0.0 0.0 13
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Technical information on the national inventories on priority substances emissions, discharges and losses were collected directly from the countries by a
guestionnaire. Summarizing tables of the answers are provided in the followings.

Table 6: Answers to Questions 1-4

Q1

Q2

Q3

Q4

EU MS: what is the current status of the

Country elaboration of the PS EDL inventory and When. Which point sources are involved into the Do you address PS diffuse pollution? How do you Which pollutants/pollutant
will the assessments be available? Non-EU MS: . . . . groups have been involved to
- L - . assessments? How are the emissions quantified? assess the diffuse emissions? -
is there any similar activity on-going or the emission assessments?
planned?
The second PS EDL inventory for Germany was Point sources included industrial discharges, Depending on data availability either the riverine All PS were considered using the
prepared in December 2019. It comprises municipal discharges, and in the case of the RPA data,  load approach or the regionalised pathway-oriented 2-step approach described in CIS
methodological aspects as well as values and emissions from historic mining sites. analysis approach (Cd, Hg, Ni, Pb, PAHSs) of CIS Guidance 28. 16 substances were
assessments for all PS. The findings will be Sources were: Guidance No 28 were used to estimate diffuse identified as “not relevant” (in the
published soon in a contribution which will be (a) PRTR data from industrial dischargers and emissions. Therefore, the model MoRE (Modelling context required in the Guidance)
included in all River Basin Management plans. municipal point sources (> 100,000 p.e.), if PRTR of Regionalized Emissions) was used. in all ten German RBD.
data were not available for the latter see (b). Substances identified as relevant
(b) For discharges from municipal WWTPs > 50 PE, have been involved to further
data using emission factors were used (for 11 emission assessment.
substances: Cd, Hg, Ni, Pb, Diuron, Isoproturon,
DE DEHP, 4-iso-Nonylphenol, PFOS, Terbutryn,

Fluoranthene), based on data from a Germany-wide
research project (Toshovski et al. 2020). UWWTD
data were used as baseline information.

(c) Emissions from historical mining sites are based
on monitoring information from the Ger-man federal
states (for metals only).

PRTR data: Measurements or estimates of wastewater
concentrations.

Municipal wastewater treatment plants: emission
factors, if available.
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Q1

Q2

Q3

Q4

EU MS: what is the current status of the

Country elaboration of the PS EDL inventory and when point sources are involved into the Do you address PS diffuse pollution? How do you Which pollutants/pollutant
will the assessments be available? Non-EU MS: . . . - groups have been involved to

. . = . assessments? How are the emissions quantified? assess the diffuse emissions? -

is there any similar activity on-going or the emission assessments?

planned?

Status PS EDL.: For point sources the Austrian The assessment considers urban wastewater treatment ~ Depending on data availability either the riverine All PS were taken into account

Emission Register for emissions into surface plants (UWWTP) as well as industrial facilities and load or the regional path analysis approach of CIS using the 2-step approach

waters EMREG-OW is the basis for the PS EDL waste disposal systems, discharging directly to surface  Guidance No 28 were used to estimate diffuse described in CIS Guidance 28.

supplemented by data from the E-PRTR. First waters. emissions. For point source emissions from

estimates for diffuse emissions were developed Emissions from these installations are either reported Within the projects “Emissionsabschitzung UWWTP and industrial facilities
within the project “Emissionsabschétzung to the national emissions register EMREG-OW or to prioritére Stoffe” und “STOBIMO Spurenstoffe” a all emission data reported to
prioritire Stoffe”. A detailed emission modelling E-PRTR or estimated based on monitoring programs. combination of pathway and source-oriented EMREG-OW and E-PRTR is
was done within the project “STOBIMO Emissions from UWWTP were documented in the approach was applied. Several pathways for diffuse  assessed. Additionally, all

Spurenstoffe”. For selected ubiquitous persistent, report “Emissionen ausgewdhlter prioritdrer und emissions as direct atmospheric deposition for substances identified as relevant

bioaccumulative and toxic priority (uPBT) sonstiger Stoffe aus kommunalen Klaranlagen®. surface waters, surface runoff, diffuse emissions for UWWTPs within the project

AT substances emissions to surface waters via Selected uPBT substances were measured in industrial ~ from urban areas via combined sewer overflows and ~ “Emissionen ausgewéhlter
various pathways were modelled. facilities representing the most important industrial separate sewer discharges, erosion from natural and  prioritérer und sonstiger Stoffe aus
activities in AT within the project ,,STOBIMO agricultural soils as well as groundwater and kommunalen Kldranlagen“ were
Spurenstoffe. Those measured concentration values interflow were included. Load calculation for these considered.
have been used in the modelling. diffuse pathways are based on monitoring data. The modelling within the project
In case no measures or emission factors are available Selected pilot catchment areas were monitored in “STOBIMO Spurenstoffe”
for point sources emissions are calculated on base of order to generate data for the AT wide modelling. focussed on uPBT substances as
maximum allowable concentrations (legislation). metals (cadmium, lead, nickel,
mercury, copper and zinc), PBDE,
TBT, PFOS and PAH.

In the Czech Republic, the PS EDL inventory was  All known sources of pollution were involved into the  The equation: “Difference of surface water load and ~ There were assessed all priority

developing by the project in the years 2012 to assessment (municipal, industrial, combined, point source emissions (- natural background load) and priority hazardous substances

2014. Assessment is available in the form of diffusion, point and nonpoint sources of pollution). = emissions from diffuse sources” is insufficient in (Annex X of the Water

certified methodology. The methodology Analysis of the sources and pathways of pollutants some cases. More used is specific knowledge of Framework Directive) and other

establishes principles for the assessment of used a wide range of data available on a national movement of substances (behaviour substances). substances relevant for the Czech

cz emissions impact; it describes the individual scale. When emissions data were not available, E.g. in agriculture: total applied load and pathways Republic (total 79 substances or
steps, from the identification of relevant emission factors were processed (coefficients of (use of emission factor for pathways) up to the quality indicators in the project).
pollutants in the catchment area, through the substances inputs per unit, designated by expert pathway coming into surface waters.

analysis of pollution sources and pathways, to the  estimate).

classification of the significance of groups of

sources and pathways for individual substances

and water bodies.

Elaboration of the PS EDL inventory is available.  Into assessment industrial facilities, E-PRTR were PS diffuse pollution was addressed. Diffuse loads Relevance substances for RBD
involved. (UWWTD data lack information on were calculated by formula: and sub-basins. They were
pollution by PS). Point sources emissions were Ldif = Ly (total riverine load) — Dp (total point identified on the base of following
quantified on the base of effluent measurements. source discharge) — Lb (natural background load) criteria:

The quantification of emissions, discharges and i.) the substance causing the
SK losses was carried out by calculating of the riverine failure state of at least one water

load (by OSPAR, 2004 equation - recommended by
technical guidance) and then by linking results with
existing information on the pollution sources or
eventually with natural background. For metals the
natural background concentrations - developed for

bodies

ii.) the average concentration of
the substance is over half EQS in
more than one waterbody
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Q1

Q2

Q3

Q4

EU MS: what is the current status of the

Country elaboration of the PS EDL inventory and when 0 point sources are involved into the Do you address PS diffuse pollution? How do you Which pollutants/pollutant
will the assessments be available? Non-EU MS: . . . - ) groups have been involved to
. . = . assessments? How are the emissions quantified? assess the diffuse emissions? -
is there any similar activity on-going or the emission assessments?
planned?
each of the WB, were taken into account. In case of  iii.) Data from E-PRTR and
synthetic substances - for level of background national Central water database
concentration, half of the limit of quantification (SEV) confirm the release, which
(0,5L0OQ) have been used. could lead to a concentration
corresponding to the above
criteria,
iv.) there are known sources and
activities causing inputs to the
basin that could lead to a
concentration corresponding to the
above criteria.
The compilation of the inventory is still ongoing. UWWTPs, Industrial facilities. Hungary takes into consideration loads from air Due to the results of the chemical
Final results will be available by December of Industrial facilities - every facility with above 15 m® deposition, groundwater and transportation. status assessment we tried to
2021. wastewater discharge/operative days, not just E-PRTR By air deposition we used data from European consider all the relevant
UWWTP - > effluent measures, industrial facilities Monitoring and Evaluation Programme (EMEP) and  substances. Depending on the
effluent measures, and for metals also used emission Corine Land Cover. And also, we take account our substance it resulted in different
HU factors. air deposition monitoring program results. detailed inventories.
To assess loads from groundwater we took the
estimated interflow and ps. concentrations of the
infiltration area.
By loads of transportation we used the number of
motor vehicles and emission factors of toxic metal
loads from break wear, tire wear and exhaust gases.
Summary of the PS EDL inventory is part of In the assessment industrial facilities and UWWTPs Evaluation of emissions from diffuse sources PS, PHS and pollutants relevant
national RBMP. data are included. For UWWTP > 100.000 PE the depends on data availability and takes into account on the national level were
emissions were quantified using values reported in E-  the CIS Guidance No 28. involved.
Sl PRTR system. For the UWWTP < 100.000 PE and for
industrial facilities annual reports of emission
monitoring (effluent measurements) performed were
used.
The compilation of the inventory is still ongoing. Point sources included industrial and municipal Evaluation of emissions from diffuse sources PS, PHS and pollutants relevant
HR Summary of the PS EDL inventory will be discharges. Emission from industrial and municipal depends on data availability and takes into account on the national level were
available in national RBMP. discharges are based on measurements of wastewater the CIS Guidance No 28. involved.
concentrations or using emission factors.
BA No information available.
ME No information available.
There is no established inventory of emissions, All point sources subject to water permit, which No. PS diffuse pollution has not evaluated due to Heavy metals, together with total
discharges and losses. Currently, SEPA is means sewage systems and/or WWTPs and industrial lack of adequate data. phosphorus and nitrogen, are
RS developing and maintaining PRTR register in facilities (PRTR facilities), are obligated to deliver a pollutants that are mostly

Serbia. From 2011, SEPA voluntarily report to
the EEA E-PETR priority data flow. Serbian
PRTR register was established in 2008 and in

report on wastewater emissions, providing the
concentrations of PS in wastewater, although the
number and the guality of the reports are still not

represented and involved in
emission assessment.
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Q1

Q2

Q3

Q4

EU MS: what is the current status of the

Country elaboration of the PS EDL inventory and when. Which point sources are involved into the Do you address PS diffuse pollution? How do you Which pollutants/pollutant
will the assessments be available? Non-EU MS: . . . - groups have been involved to
. . = . assessments? How are the emissions quantified? assess the diffuse emissions? -
is there any similar activity on-going or the emission assessments?
planned?

2010 was harmonized with the EU Regulation satisfying. Emissions are delivered based on
166/2006, except for reporting thresholds. All measurements, estimates or calculation.
PRTR facilities must report all emissions
regardless to the reporting thresholds. All
facilities which have obligation to report to
Serbian PRTR register submit the relevant reports
by means of the established information system.
All pollutants prescribed by e-PRTR Protocol,
with regard to the activity of the facility, are
being reported to SEPA, and PRTR Report
delivered to European Agency has only emissions
above prescribed limit values The data collection
and reporting system has been improved
gradually to cover all releases and transfers to all
media covered by the E-PRTR Regulation.
Separately, there is Cadastre of polluters which
contains register, permits and technical and other
documentation on sources of pollution, quantity
and type of emission, as well as information on
recipients.
Romania has established the EDL inventory In Romania all point sources which are subject of The estimation of diffuse sources contribution was Emission assessments were made
based on the EU Guidance no. 28 “Technical water management license have been analysed in the calculated (as difference between the total annual only for relevant PS at the
Guidance on the Preparation of an Inventory of inventory (i.e. urban waste waters and industrial riverine load and the point source load). basin/sub-basin unit.
Emissions, Discharges and Losses of Priority and ~ waters) if priority substances were discharged. The
RO Priority Hazardous Substances”. The last concentrations in effluent have been measured and the
inventory developed included the analysis of EDL  PS load has been calculated.
from 2017-2019. This assessment/result of the
inventory is part of the draft of the National
Management Plan-2021 and of the draft River
Basin Management Plans-2021 (at sub-unit level).
The PS EDL inventory for Bulgaria was prepared  According to the guidelines for determining the mass An approximate estimate of the diffuse pollution All PS were taken into account
in 2016 based on the EU Guidance no. 28 load of pollutants in wastewater from point sources of ~ from priority substances, calculated as an arithmetic  using the 2-step approach
“Technical Guidance on the Preparation of an pollution in the inventory of emissions, discharges and  difference between the calculated load of the described in CIS Guidance 28.
Inventory of Emissions, Discharges and Losses of  losses of priority substances and some other pollutants  surface water body and the emissions from point In the calculations data on the
Priority and Priority Hazardous Substances”. are taken into account the following data: from the sources of pollution. concentrations of the substances
monitoring of wastewater from the sites forming from the conducted monitoring of
BG waste water, including treatment plants in settlements, the surface waters from the

including self-monitoring of permit holders, as well as
reported data, in accordance with the obligation of
operators listed in Annex I to Regulation Ne 166/2006
establishing a European Pollutant Release and
Transfer Register (E-PRTR), to report data on the
release and transfer of pollutants listed in Annex Il of
the Regulation.

“Water Monitoring Information
System” were used and industrial
facilities all emission data
reported to E-PRTR is assessed.
Five priority substances, four
heavy metals - mercury, lead,
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Q1

Q2

Q3

Q4

EU MS: what is the current status of the

Country elaboration of the PS EDL inventory and when. Which point sources are involved into the Do you address PS diffuse pollution? How do you Which pollutants/pollutant
will the assessments be available? Non-EU MS: . . . - groups have been involved to
. . = . assessments? How are the emissions quantified? assess the diffuse emissions? -
is there any similar activity on-going or the emission assessments?
planned?

The calculation of the mass load of pollutants in the nickel, cadmium and 1,2 -
wastewater is based on the available data from the dichloroethane were inventoried.
conducted own monitoring of the sites with discharge
permits or complex permits, including the amount of
wastewater and the concentration of emitted
pollutants, as well as the data from the control
monitoring. At concentrations of the substance below
the limit of determination, %2 LOQ was used in the
calculations.
The mass load of pollutants in wastewater from point
sources is calculated by multiplying the average
annual concentration of the respective pollutant by the
annual amount of discharged wastewater.
In 2016 the e -PRTR register has been developed,  In currently reported wastewater statistics, the Currently, due to some objective reasons, the None.
aimed for the companies to report and for the emissions are counted on the basis of influent-effluent  established Register is not officially handed over to
public to get information about activities, types of ~ measures. the Environmental Agency which is a body
pollutions, sources, etc. responsible for its administration.
In 2018, the Regulation regarding the National By the time being, the Register contains some info
MD Register of pollutant release and transfer was collected during its elaboration before 2018, and
approved by GD #.373/ 2018. This Regulation only few of them relate to emission into water from
addressed the basis for establishing of an operators situated out of Danube basin.
automated national system with data on pollutant
emissions into water, air, etc. to be reported by
operators carrying out one or more activities.
The only National Inventory of Pollutant Point sources facilities (UWWTP and industry) which  Diffuse pollution is calculated as Total river load — Emission assessments are made
Emissions operates by the time being. This are subject of water management license are Point sources emissions. only for relevant PS at the
inventory contains data on all substances, considered. basin/sub-basin unit.
UA including PS. Monitoring begun in one river Industrial facilities - every facility with above 20 m3

basin in 2019. In 2021 PS monitoring cover all
other 7 river basin for 37 substances.

wastewater discharge.
Point sources emission are calculated on the base of
effluent concentrations.
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Table 7: Answers to Questions 5-8
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Q5

Q6

Q7

Q8

Which pollutants/pollutant groups have

Country been measured in the water bodies? What What particular substances have been What are the most important Have specific measures been
kind of monitoring is used? Is the data P . . p problems/gaps identified related to the ecineD
frequency appropriate for load ound of national importance? inventory compilation? recommended to control PS emissions?
q y approp y p

calculations?

Most of the PS were measured at surveillance ~ Using the 2-step approach described in the Several analytical problems have been Further analytical method development is

monitoring sites (mostly in water samples, CIS Guidance No 28 two ubiquity substances encountered. For example, normal necessary for some substances in order to

sometimes also in suspended solid material). were identified as “relevant” in all German sampling times for emission monitoring meet the requirements of the EQS Directive

Especially the new substances were only RBD (Hg, BDE). 14 substances are “relevant programs are too short to provide a robust  and its national implementation (OGewV).

rarely monitored yet. Most measurements in more than two German RBD. The main long-term average signal need-ed for load ~ There is a need for harmonisation in planning

were done at regular stations. results will be published soon. calculations. Sometimes the quantitation and implementation of monitoring programs
limit was not low enough to produce in the German federal states. The existing
inventory data. The WFD sample data base should be further expanded through
preparation is not consistent for certain coordinated and harmonized research work.

DE substances. Heavy metals are analysed as In view of the high priority of diffuse input

filtered sample for the status assessment,
but as unfiltered sample for the inventory
calculation. As is to be expected, the
results differ. Similar problems exist for
substances for which only biota standards
are specified. For many substances, there
is a lack of reliable environmental data to
characterize diffuse emission pathways
(groundwater, atmospheric deposition,
erosion, urban wastewater systems).

pathways and the current data situation,
further efforts must be made to im-prove the
data basis as well as to further develop the
tools for substance input modelling.

Different pollutant groups are monitored
regularly or in specific monitoring campaigns.
Most of the PS were measured at surveillance
monitoring sites in water or in biota samples.
For Heavy metals the data frequency is
appropriate for load calculations (12 per year)
in single years. However, data above the

AT detection limit are sparse for some substances,
hindering the appropriate calculation of loads.
Some pollutants (e.g. pesticides) are measured
only in specific campaigns.
Some PS, for which biota EQS are defined,
are monitored in biota only. For those
substances the calculation of appropriate
riverine loads is not possible.

Nutrients and some ubiquity substances are in
the focus: Tributyltin; PAH; mercury; PBDE
and PFOS (Draft RBMP 2021).

The availability of resilient data for PS in
different diffuse pathways (e.g.
deposition, groundwater; erosion) are the
most important gaps in Austria related to
the inventory compilation.

Point source discharges have to meet the
requirements of the branch specific emission
ordinances
(Abwasseremissionsverordnungen).

For most relevant/ problematic PS as uPBT
substances the dominant emissions derive
from diffuse sources and one major emission
is via erosion. Reducing erosion also reduces
EDL of uPBT substances to surface waters.
In the draft version of the NGP (National
water management plan) no specific
measures are foreseen for the most
problematic uPBT substances mercury and
PBDE.

The monitored indicators are deriving
according to the requirements of the National
Ccz Monitoring Program, which be accepted by
the Ministry of the Environment and the
Ministry of Agriculture. In the monitored

Problematic is mainly the content of some
heavy metals, PAH components and
pesticides.

Knowledge about the loads of surface
waters by priority substances coming from
different diffuse pathways - derivation of
emission factors.
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Q5

Q6

Q7

Q8

Which pollutants/pollutant groups have

Country been measured in the water bodies? What What particular substances have been What are the most important Have specific measures been
kind of monitoring is used? Is the data f - . problems/gaps identified related to the .
. ound of national importance? ! . recommended to control PS emissions?
frequency appropriate for load inventory compilation?
calculations?
water bodies, where the measurement
frequency is sufficient, you can calculate the
load. In some cases (seasonal emission
fluctuations), the measurement frequency
needs a specific approach.
Priority substances and substances relevant Following the requirements of the European « insufficiently precise analytical methods  For identified sources of pollution (point and
for SK. Mostly surveillance and operational Water Framework Directive (WFD), a process  for determining some substances as diffuse) measures were proposed. In addition
monitoring. For assessment of chemical status  of selecting relevant dangerous substances required by Directive 2009/90 / EC laying  to improve future PS EDL inventory
are measured all priority substances, and developing a related Pollution Reduction down further to Directive 2000/60 /EC of following measures were proposed:
frequency is one in month, 12 per year. River Programme (PRP) has started in the Slovakia the EP and a number of technical « reducing the limits LOQ laid down in the
basin specific pollutants are measured in the in 2001. Based on the results of a three years requirements for chemical analysis and case of methods which do not meet the LOQ
relevant water bodies, where are discharged. investigative screening campaign, 59 monitoring of water status required by Directive 2010/108 / EC,
chemical substances were identified as « absence of data on the concentrations of  respectively a switch to other matrix setting
relevant dangerous substances in 2004 and PS and SK relevant substances (identified  of relevant indicators,
included in the national PRP. From this listof ~ in 2008) in sediment and biota, « introduce monitoring of the organic matter
59 chemical substances, 33 priority « insufficient scope of monitoring quality in the monitoring of emissions to air,
substances were already included in the EQS of discharged waste water in relation to PS  « creating tools to increase the level of future
Directive (2008/105/EC). The remaining 26 and SK relevant substances (legislation emissions inventories (e.g. Models, data on
relevant dangerous substances were assigned lacks a tool for compulsory periodic the production and use of substances — e.g.
as river basin specific pollutants (Annex VIII updating of indicators of the pollution - REACH, from the analysis of substance
substances of the WFD) for the Slovakia. monitoring the full range of PS and SK cycles, production and emission factors).
Priority substances relevant for Danube RBD RS as part of the renewal of the
belongs 21 substances: authorization for the discharge of
1. Alachlor wastewater)
SK 2. Atrazine * lack of data on air pollution, specific
3. Cadmium and its compounds organic substances (PS, SK RS)
4. Cyclodiene pesticides  comparability of water contamination
5. para-para-DDT by heavy metals in the stream, and the
6. Bis(2-etylhexyl)- phthalate (DEHP) wastewater discharges. Issued permits for
7. Endosulfan waste water discharge prescribe- the limit
8. Fluoranthene values for total form (bound, not only to
9. Hexachlorobenzene water but also of suspended solids), in

10. Hexachlorobutadiene

11. Hexachlorocyclohexane

12. Lead and its compounds

13. Mercury and its compounds
14. Naphthalene

15. Nonylphenol (4-nonylphenol)
16. Octylphenol ((4-(1,1°,3,3’-
tetrametylbutyl)phenol))

17. Pentachlorobenzene

18. Pentachlorophenol

19. Polyaromatic hydrocarbons (PAH)
20. Tetrachlorethylene

contrast to the requirements for the
chemical status of water bodies - where
EQS apply to the filtered water.
Therefore, it is presently difficult to
estimate the contribution from point and
diffuse source in the total riverine load.
« insufficient information about the
content of PL and RL pollution in
municipal wastewater.
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Q5

Q6

Q7

Q8

Which pollutants/pollutant groups have

Country b_een measu r_ed i_n the water bodies? What What particular substances have been What are the m_ost ir_n_portant Have specific measures been
kind of monitoring is used? Is the data f - . problems/gaps identified related to the .
. ound of national importance? ! . recommended to control PS emissions?
frequency appropriate for load inventory compilation?
calculations?
21. Trichloromethane (chloroform)
From SK relevant substances (identified in
2008) 10 substances are relevant for Danube
RBD:
1. 2-methyl-4-chlorophenoxyacetic acid
(MCPA),
2. 4-metyl-2,6-di-terc butylphenol,
3. arsenic and its compounds,
4. Dibutyl phthalate,
5. phenanthrene,
6. Chromium and its compounds
7. cyanides,
8. copper and its compounds,
9. PCB and its congeners (28, 52, 101, 118,
138, 153,180),
10. zinc and its compounds.
We used mainly the data of surveillance We have many problems with PBTs (almost Estimations on diffuse loads have Between measures provided for river basin
monitoring stations (12 samples/year), and all of it), PAHs and Cd. significant uncertainty. Mainly from management plan there are many which
many operational and investigative historical pollution sources e.g. diffuse consider supplementary monitoring
monitoring program results. Quantity and emission from soil via erosion. Many of (UWWTPs, industrial facilities).
quality of monitoring data was almost cross border influent water bodies are in We plan investigate monitoring programs for
sufficient. bad status, but we have lack of better describing emission pathways e.g. soil
information about emission source on the and air depositions, and UWWTP and
upstream catchments. chemical industry discharge monitoring to
Other problem is heterogenic monitoring get more information on PS discharges.
data and information gap on priority
HU substances emission coming from
UWWT.
Emission and immission data cannot be
compared because the measured
parameters are different. By metals the
emission site measures the total amount
yet the immission only the dissolved.
Pesticides and organic compounds are
measured as components, but by
emissions we have got only parameter
group data: halogenated organic
compounds, or PAHs etc.
One year during the RBMP period the Some substances are found as being relevant The lack of tools to estimate diffuse The requirements of the national legislation
surveillance monitoring on surveillance at the basin/sub-basin unit. sources of pollution (such as have to be fulfilled.
Sl monitoring stations is being performed. In this pesticides/biocides from agricultural

surveillance monitoring mostly/mainly the
whole set of priority substances is included.

activities, illegal landfills, pollution from
urban areas, storm overflows).
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Country

Q5

Q6

Q7

Q8

Which pollutants/pollutant groups have
been measured in the water bodies? What
kind of monitoring is used? Is the data
frequency appropriate for load
calculations?

What particular substances have been
found of national importance?

What are the most important
problems/gaps identified related to the
inventory compilation?

Have specific measures been
recommended to control PS emissions?

On the other (regular) monitoring stations or
during the other 5 years of the RBMP period
the priority substances are being measured as
circumstances require with regard to
emissions, discharges and findings of the
previous monitoring (if any excess over the
quality standard is being measured, we
confirm it or annul it in the next years with
proceeded monitoring). On principle specific
campaigns are not performed, exceptionally
for the purpose of the investigative
monitoring. The frequency of priority
substances measurement is in line with the
WEFD (12 times/year).

HR

All Priority substances and substances
relevant for HR. Mostly surveillance and
operational monitoring. For assessment of
chemical status are measured all priority
substances, frequency is one in month, 12 per
year. River basin specific pollutants are
measured in the relevant water bodies, where
are discharged.

We have problems with PBTs in biota (Hg,
BDE).

The lack of tools to estimate diffuse
sources of pollution (such as urban areas,
storm overflows).

The requirements of the national legislation
have to be fulfilled.

BA

No information available.

ME

No information available.

RS

In 2021, 54 prescribed priority substances
were monitored through operational
monitoring together with additional 32 that
were chosen based on results from previous
years. Frequency of monitoring varies
depending on waterbody, from 4 to 12 times
per year. Due to insufficient financial and
human capacity, monitoring still doesn’t
cover all designated water bodies in RS.

In the Environmental Status Report, heavy
metals are pointed out as relevant.

Main gap is insufficient data pool due to
lack of human and financial resources.
Also, the lack of information on diffuse
emissions, no established system on
gathering data on agricultural use of

priority substances, landfill pollution, etc.

In the draft version of the RBMP proposed
measures are implementation IED regulates
and key measures: phasing-out / reduction of
emissions, discharges and losses of PS,
remediation of contaminated sites (historical
pollution including sediments, groundwater,
soil), upgrades or improvements of industrial
wastewater treatment plants and research,
improvement of knowledge base reducing
uncertainty.
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Q5

Q6

Q7

Q8

Which pollutants/pollutant groups have

Country been measured in the water bodies? What What particular substances have been What are the most important Have specific measures been
kind of monitoring is used? Is the data f - . problems/gaps identified related to the .
. ound of national importance? ! . recommended to control PS emissions?
frequency appropriate for load inventory compilation?
calculations?
The monitoring of emissions of priority Heavy metals are found as being relevant at The main gaps are the followings: lack of ~ The measures proposed are designed for
substances (included in Annex 1 of the the basin/sub-basin unit. The relevance step tool to estimate the diffuse emissions, lack  reduction of a number of substances (e.g.
Directive 2013/39/EU) was performed taking was based on the criteria EU Guidance no. 28.  in certain cases of point sources and heavy metals).
into account the existence of analysis frequent of diffuse sources, there was not
methods, the type of wastewater discharged possible the assign a certain substance
(taking into account the specific field of found in the aquatic environment to an
activity from which they come), but also the appropriate source.
presence (identification) of these substances
in the water body. For C10-C13-
chloroalkanes, no method was available.
RO Tributyltin compounds, dioxins, and dioxin-
type compounds are not analysed because the
method held and applied involves high risks
of use/operation for personnel.
Monitoring data are coming from regular
monitoring according to the WFD
requirements. Sampling and analysis is
usually conducted with frequencies of 12
times per year. The frequency of monitoring
data is appropriate for annual riverine load
calculation.
Pollutants from the group of Priority For all heavy metals in the group of priority At the time of the inventory process, some ~ Mercury emissions through diffuse pollution
Substances, Annex 1 of EC Directive substances, emissions from point sources of of the PS /4 in number / are not analyzed have increased and as a result, expanded
2008/105 have been measured. The results are  pollution have decreased for the period 2009-  due to undeveloped in the EEA monitoring of mercury in the other two
from the planned / conducted control and 2015. methodologies for analysis. matrices is planned - biota and sediment for
operational monitoring with a frequency of 12 The substance 1,2-dichloroethane was not Some priority substances do not have a set  the period of RBMP 2016-2021, seeking
| year, according to the monitoring program. detected in 2015. of 12 samplings and a correspondingly additional information from the analysis of
BG Pollutants from the same group of Priority For heavy metals cadmium, lead and nickel, lower number of results within a year due  priority substances.
Substances have been measured and used in emissions from diffuse sources of pollution to bad weather conditions (monitoring
the assessment, but with a frequency of 1to 4  have decreased for the period 2009-2015. stations are high in the mountains).
times a year at the points of discharge of The substance 1,2-dichloroethane in 2015 and  Lack or insufficiently correct monitoring
industrial plants and treatment plants, which as a diffuse source is not detected. of the quantities of discharged wastewater.
are defined in the plans for own monitoring
approved by the Danube Basin Directorate.
In the frameworks of Feasibility Study, there Particular HS of national importance were not  Institutional constrains & lack of funds. None.
were preliminary identified HS relevant for identified yet.
entire Republic of Moldova, as well as
facilities emitting HS. Thus, on the nation-
MD wide level, there were identified next relevant

to PRTR industrial sectors fall under the
Protocol’s requirements according to capacity
thresholds:

energy (3 facilities), production and
processing of metals (1 facility), mineral
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Q5

Q6

Q7

Q8

Which pollutants/pollutant groups have

Country
kind of monitoring is used? Is the data
frequency appropriate for load
calculations?

been measured in the water bodies? What

What particular substances have been
found of national importance?

What are the most important
problems/gaps identified related to the
inventory compilation?

Have specific measures been
recommended to control PS emissions?

industry (ac. 19 facilities) , chemical industry/
pharmaceutical (1 facility), waste and waste
water management (4-5 facilities, from which

1 landfill, and 3-4 UWWTPs), paper
production and processing (2 facilities),

intensive livestock production, etc. However,

it shall be mentioned that not even one

UWWTP or industrial facility with exceeding

threshold values was identified in the
Moldovan part of the Danube basin
Besides, there were identified the following
officially reported to national statistics HS:

N tot., P tot., As, Cd, Cr, Cu, Pb, Ni, Hg, Zn,
DDT, Benzene, Phenols, PAH, chlorides, and

cyanides.

For the monitoring are used both regular
stations and specific campaigns. In fact,
Hydrometeorological Service regularly
monitors in rivers 73 chemical parameters,
including heavy metals, organic substances,
organochlorine pesticides and PAH. Data

frequency is appropriate for load calculation.

37 from the 45 PS are measured at
surveillance monitoring sites. Frequency is
one in month, 12 per year.

UA

Screening of water samples and bottom
sediments is performed to determine the list of
specific synthetic and non-synthetic pollutants
in 3 river basins. List of hazardous substances
in wastewater from enterprises was compiled
based on national industry standards; special
investigations

Pollutant groups are: 21 pesticides (some of
which were banned in EU), trace metals,
polyaromatic hydrocarbons (PAH),
trichloromethane, pentachlorobenzene.

The main gaps are the followings:
insufficiently precise of analytical
measurements for determining some
substances, absence data in sediments and
biota, lack of tool to estimate the diffuse
emissions constrains & limited funds.

No specific measures have been
recommended.
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Hazardous substances concentration data in wastewater effluents were collected and analysed in the framework of the SOLUTIONS project
(https://www.solutions-project.eu/). The data served the assessments of the toxicity risk of the released substances. Summarizing tables of the analysis results are
presented in the followings.

Detailed technical information is available: Alygizakis, N. A., Besselink, H., Paulus, G. K., Oswald, P., Hornstra, L. M., Oswaldova, M., Medema, G., Thomaidis,
N. S., Behnisch, P. A., Slobodnik, J. (2019). Characterization of wastewater effluents in the Danube River Basin with chemical screening, in vitro bioassays and
antibiotic resistant genes analysis. Environment International, Volume 127, 420-429.

Table 8: Number of detected organic compounds at the selected WWTPs according to substance groups

Chemical group Bucharest  Cluj Sabac  Zagreb Varazdin Ljubljana Budapest Vipap  Zilina Brno  Amstetten  Augsburg
Pharmaceuticals 73 68 67 71 51 71 82 35 61 69 55 67
Antibiotics 23 23 20 21 12 19 22 9 17 18 17 16
Antipsychotic drugs 22 26 29 30 21 28 31 13 25 31 29 27
Hypoglycaemic agents and artificial sweeteners 6 5 5 6 5 6 6 4 5 5 4 6
Drugs of abuse, steroids and tobacco ingredients 20 17 15 17 19 18 17 10 13 17 17 17
Pesticides & Insecticides 25 23 27 26 17 22 25 17 12 22 17 18
Industrial chemicals 24 23 19 23 15 22 29 23 23 23 27 25
Total 193 185 182 194 140 186 212 111 156 185 166 176

Table 9: Cumulated PNEC exceedance ratios of the sampled WWTPs for organic compounds according to substance groups

Chemical group WWTP1 WWTP2 WWTP3 WWTP4 WWTP5 WWTP6 WWTP7 WWTP8 WWTP9 WWTP10 WWTP11 WWTP12 All WWTPs
Pharmaceuticals 103.7 74.7 85.5 12.5 105.7 90.9 40.3 9.5 67.1 32.7 22.2 644.8
Antibiotics 151.2 145 154 4.0 12.2 28.0 14 1.6 3.0 11 232.3
Antipsychotic drugs 1.6 11 2.4 12.3 1.6 2.6 24 1.0 25.0
Hypoglycaemic agents, sweeteners

Drugs of abuse, steroids, tobacco 1.4 2.2 1.6 5.1
Pesticides & Insecticides 12.1 2.8 23.0 3.7 9.9 5.5 13 2.0 2.8 2.0 7.2 722
Industrial chemicals 68.4 102.8 355 116.5 26.1 15.0 11.0 83.4 20.4 30.1 44.9 12.7 566.7
Total 338.4 195.8 159.3 139.1 131.7 128.0 99.3 97.2 93.6 725 46.9 443 1,546.1

PNEC: Predicted No Effect Concentration
WWTPs are ranked based on the PNEC exceedance (WWTP1... WWTP12)
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Table 10: Cumulated PNEC exceedance ratios of the sampled WWTPs for heavy metals

Heavy metal WWTP1 WWTP2 WWTP3 WWTP4 WWTP5 WWTP6 WWTP7 WWTP8 WWTP9 WWTP10 WWTP11 WWTP12 All WWTPs
Cadmium 2.0 2.0 2.7 6.7
Chromium 2.5 2.5
Copper 12 12
Mercury 11 1.1
Nickel 13 14 13 14 54
Lead

Zinc 2.0 5.3 3.8 3.6 14 33 17 1.6 2.0 1.9 26.7
Total 7.8 7.3 6.5 5.0 3.8 33 31 2.7 20 1.9 43.6

WWTPs are ranked based on the PNEC exceedance (WWTP1... WWTP12)
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Emissions of selected hazardous substances from point and diffuse sources were estimated by the DHSM model in the framework of the Danube Hazard m3c
project (preliminary results to be revised, updated and completed in 2022). Summarizing tables of the preliminary modelling results are presented in the
followings.

Detailed technical information is available: Assessment of preliminary modelling results - Pilot region modelling and basin-wide results. Interim Report,
Deliverable of the Danube Transnational Programme Project “Danube Hazard m3c - Tackling hazardous substances pollution in the Danube River Basin by
Measuring, Modelling-based Management and Capacity building ” (DTP3-299-2.1), Deltares, 2021.

Table 11: Summary overview of quantified emission sources for the investigated substances

Substance Aé?p(fggzgc Agriculture  Road Traffic envi?griwlrtnent Households Industry Mining Navigation ba?l?é%ﬁlnd
Cadmium X X X X X

Lead X X X X X X

Copper X X X X X X

Arsenic X X X X

Nickel X X X X X

Mercury X X X X

Zinc X X X X X X X
Benzo[a]pyrene X X X X
PFOS X

PFOA X

Bisphenol A X

Nonylphenol X X X

4-tert-octylphenol X X

Metolachlor X X

Tebuconazole X X

Carbamezepine X

Diclofenac X
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Table 12: Summary overview of quality of emission source quantification per substances group

Substance Aég:)c:)sgg(e);ic Agriculture Road traffic envi?(l)Jri\Ir;en t Households Industry Mining Navigation ba’;llzt#(giln d
Metals X X XX X XX XX - X X
Benzo[a]pyrene (PAH) XX XX XX

PFAS - - - XX -

Industrial chemicals XX

Pesticides

Pharmaceuticals
xx: quantification is considered adequate
x: quantification is considered preliminary
- : quantification is lacking
Grey cells are considered irrelevant

ICPDR / International Commission for the Protection of the Danube River / www.icpdr.org
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Table 13: Long-term average, basin-wide surface water emissions of selected hazardous substances according to pathways (in kglyear)

Compound Symbol Atmosphere Agriculture Households Industry Navigation Runoff Mixed sewers  Urban runoff Soils Total
Cadmium Cd 251.8 0.0 22.2 1,210.1 0.0 321.2 825.9 44.0 23,312.4 25,987.6
Lead Pb 6,373.7 0.0 407.1 14,064.0 0.0 6,469.1 9,777.0 2,688.9 1,160,873.9 1,200,653.7
Copper Cu 15,945.0 0.0 2,819.0 74,855.0 0.0 26,401.0 75,160.6 8,179.9 1,182,312.0 1,385,672.5
Arsenic As 2,093.1 0.0 121.9 2,696.3 0.0 1,441.1 5,823.9 262.3 464,101.3 476,539.9
Nickel Ni 3,744.8 0.0 301.3 21,305.0 0.0 4,094.3 15,754.3 1,603.2 1,222,800.0 1,269,602.9
Mercury Hg 150.8 0.0 17.8 343.7 0.0 151.5 543.8 15.9 4,707.0 5,930.5
Zinc Zn 118,880.0 0.0 9,624.5 216,600.0 6,873.7 139,160.0 594,363.0 253,321.5 2,396,827.0 3,735,649.7
Benzo[a]pyrene BaP 296.8 0.0 25 0.0 182.6 156.5 82.9 96.6 1,287.4 2,105.2
PFOS PFOS 0.0 0.0 1.2 0.0 0.0 0.0 102.4 0.0 0.0 103.6
PFOA PFOA 0.0 0.0 3.6 0.0 0.0 0.0 302.0 0.0 0.0 305.6
Bisphenol A BPA 0.0 0.0 43.3 0.0 0.0 0.0 2,490.3 0.0 0.0 2,5335
Metolachlor Met 0.0 78.3 14 0.0 0.0 194 119.8 0.0 205 2395
Tebuconazole Teb 0.0 1,855.5 0.2 0.0 0.0 100.4 17.8 0.0 0.0 1,973.9
Carbamezepine Car 0.0 0.0 26.8 0.0 0.0 0.0 2,247.1 0.0 0.0 2,273.8
Diclofenac Dic 0.0 0.0 107.0 0.0 0.0 0.0 5,160.0 0.0 0.0 5,267.0
Nonylphenol NP 0.0 0.0 17.7 130.3 0.0 0.0 371.2 167.3 0.0 686.4
4-tert-octylphenol 4t0 0.0 0.0 5.8 34 0.0 0.0 486.9 0.0 0.0 496.0
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Data on Accident Hazard Sites were collected directly from the countries. Data on Tailings Management Facilities were collected by the Danube TMF project
and confirmed by the Danube countries (except SI and RS, for these countries data are preliminary). The data served the assessments of the accident hazard of
operating industrial sites and the hazard and risk of the tailings ponds. Summarizing tables of the data submitted are presented in the followings.

Detailed technical information on Accident Hazard Sites is available: Inventory of Potential Accidental Risk Spots in the Danube River Basin, Technical report,
ICPDR (2001), http://www.icpdr.org/main/issues/accidental-pollution.

Detailed technical information on Tailings Management Facilities is available: Safety of the Tailings Management Facilities in the Danube River Basin,
Technical Report, UBA (2020), https://www.umweltbundesamt.de/sites/default/files/medien/5750/publikationen/2020 11 30 texte 185-
2020_danube_river_basin_0.pdf.

Table 14: Number of AHS, summed stored volume of substances and total WHI of the Danube countries

All sites Sites with WHI >5

country Nfir;ﬁteire;’f WHC3_EQ (kg) WHI Nf%';ﬁfizsf WHC3_EQ (kg) WHI

DE" 139 2,350,971,458.2 9.4 116 2,350,218,706.7 9.4
AT 46 16,453,577.5 7.2 13 15,979,341.8 7.2
cz 46 601,873,734.0 8.8 19 601,309,932.1 8.8
SK 39 2,049,505525.5 9.3 36 2,049,412,299.1 9.3
HU 316 502,003,733.6 8.7 46 498,958,095.3 8.7
sI 49 389,769,201.2 8.6 24 389,340,667.2 8.6
HR 26 40,258,531.1 7.6 16 39,956,198.2 7.6
BA 18 115,405,091.6 8.1 5 115,211,872.3 8.1
ME 0 0.0 0.0 0 0.0 0.0
RS 23 1,172,820,772.0 9.1 18 1,172,779,395.1 9.1
BG 33 54,750,997.7 7.7 23 54,683,826.9 7.7
RO 234 4,438144,124.4 9.6 139 4,436,127,001.8 9.6
MD 24 64,709,018.6 7.8 14 64,521,156.2 7.8
UA 17 3,061,676.6 6.5 4 2,995,794.5 65
Basin 1,010 11,799,727,442.1 10.1 473 11,791,494,287.2 10.1

WHC3_EQ: Water Hazard Class 3 Equivalent, WHI: Water Hazard Index
“ Data are available only from Bavaria
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Table 15: Number of AHS, summed stored volume of substances and total WHI of the industrial sectors (sites with WHI > 5)
Sites with WHI >5

Industrial sector Nfigﬁfizsf WHC3_EQ (k) WHI

Energy sector 215 7,915,321,370.2 9.9
Production and processing of metals 38 24,277,359.4 7.4
Mineral industry 11 148,065,547.5 8.2
Chemical industry 108 1,813,031,621.8 9.3
Waste and wastewater management 10 21,148,458.0 7.3
Paper and wood production processing 3 1,892,872.0 6.3
Intensive livestock production and aquaculture 1 398,107.2 5.6
Animal and vegetable products from the food and beverage sector 3 1,959,638.9 6.3
Transportation and storage 58 1,793,571,367.0 9.3
Other activities 26 71,827,945.1 7.9
Basin 473 11,791,494,287.2 10.1
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Table 16: Total number of TMFs, summed tailings volume, weighted average tailings toxicity and average hazard and risk factors for the Danube countries
Number ~ Number Tailings Weighted
Country of of active volume Toxicity THI_Cap THI_Tox THI_Man THI_Seism THI_Flood THI_Nat THI_Dam THI TEI_Pop TEIEnv  TElI TRI
TMFs TMFs (million m3) (WHC)

DE
AT
cz 10 5 28.559 2.24 6.18 1.60 1.80 0.00 0.30 0.30 100 10.88 3.80 200 580 16.68
SK 60 26 128.006 1.40 575 1.70 1.50 043 0.72 115 1.00 11.10 3.45 198 543 1653
HU 39 3 99.814 151 5.46 1.87 0.23 041 0.23 0.64 100 920 431 231 662 1582
] 30 8 53.836 156 4.88 1.70 0.80 0.87 0.13 1.00 100 938 3.37 237 573 1511
HR
BA 6 5 46.915 171 6.39 2.00 2.50 1.00 0.00 1.00 1.00 12.89 3.00 217 517 1806
ME 4 2 13.780 1.59 6.30 250 1.50 1.00 0.00 1.00 1.00 1230 4.25 200 625 1855
RS 31 20 754.400 2.25 6.67 255 271 1.00 0.29 1.29 100 1422 2.48 203 452 1873
BG 3 0 1.643 2.88 5.36 2.67 0.00 1.00 0.00 1.00 1.00 10.03 3.67 200 567 1569
RO 152 27 468.714 177 6.03 175 053 0.63 0.17 0.80 100 1011 3.49 213 561 1572
MD
UA
Basin 335 96 1,595.667 1.95 5.88 1.84 0.98 0.62 0.28 0.90 1.00 10.60 3.48 213 561 1621

WHC: Water Hazard Class, THI_Cap: Capacity Index, THI_Tox: Toxicity Index, THI_Man: Management Index, THI_Flood: Flood Hazard Index, THI_Seism: Seismic Hazard Index, THI_Nat: Natural Hazard Index,
THI_Dam: Dam Stability Index, THI: Tailings Hazard Index, TEI_Pop: Population Exposure Index, TEI_Env: Environmental Exposure Index, TEI: Tailings Exposure Index, TRI: Tailings Risk Index

Preliminary data for Slovenia and Serbia, official approval is pending.
No relevance for Germany, Austria, Croatia, Moldova and Ukraine.
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As in previous cycles, a list of future infrastructure projects (FIPs) of basin-wide importance has been
compiled for the DRBMP Update 2021. The following criteria were applied for the data collection.

Criteria for the collection of future infrastructure projects for the Danube River and other DRBD rivers with catchment
areas >4,000 km?

. Other DRBD rivers with catchment areas
Danube River

>4,000 km?
Strategic Environmental Assessment (SEA) and/or  Strategic Environmental Assessment (SEA) and/or
Environmental Impact Assessments (EIA) are Environmental Impact Assessments (EIA) are
performed for the project performed for the project
Criteria
or and
project is expected to provoke transboundary project is expected to provoke transboundary
effects effects

These FIPs, if implemented without full consideration to effects on water status, are likely to provoke
impacts on water status due to hydromorphological alterations. Consequently, these projects need to be
addressed by integrating mitigation measures in order to reduce/cancel the potential impacts on water
status.

Explanation of abbreviations for the tables
EIA = Environmental Impact Assessment
SEA = Strategic Environmental Assessment

WFD = Water Framework Directive
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Country

River or
Coastal
Waterbody

Water body

Project title

Main
purpose

Description

Project status

Start
imple-
mentation

Expected
deterioration
of water
body status

Trans-
boundary
impact

SEA

EIA

Exemption
WEFD Art.
A7)

BG

Dunav

BG1DUOOORO001

Fast Danube Sector
7 Belene

Navigation

Improvement of the
navigation
conditions on the
RO-BG Danube
Sector - Location 1
km north of Belene;
between km 577 and
km 560

Implementation
of project

2021

Yes

Yes

No

Intended

Yes*

BG

Dunav

BG1DUO0OR001

Fast Danube Sector
8 Vardim

Navigation

Improvement of the
navigation
conditions on the
RO-BG Danube
Sector - Location 5
km northeast of
Vardim; between km
542 and km 539

Implementation
of project

2021

Yes

Yes

No

Intended

Yes*

BG

Dunav

BG1DUOOORO001

Fast Danube Sector
9 Yantra

Navigation

Improvement of the
navigation
conditions on the
RO-BG Danube
Sector - Location: 3
km north of Krivina;
between km 537 and
km 534

Implementation
of project

2021

Yes

Yes

No

Intended

Yes*

BG

Dunav

BG1DUO0OOR001

Fast Danube Sector
10 Batin

Navigation

Improvement of the
navigation
conditions on the
RO-BG Danube
Sector - Location: 2
km north of Batin;
between km 530 and
km 520

Implementation
of project

2021

Yes

Yes

No

Intended

Yes*

BG

Dunav

BG1DUOOORO001

Fast Danube Sector
11 Konsui

Navigation

Improvement of the
navigation
conditions on the
RO-BG Danube
Sector - Location 6
km east of Oltenita;
between km 428 and
km 423

Implementation
of project

2021

Yes

Yes

No

Intended

Yes*
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HRCSRN0004_006,
HRCSRNO0004_007,
HRCSRN0004_008

podrucja"

podrugja"

Country River or Water body Project title Main Description Project status Start Expected Trans- SEA EIA Exemption
Coastal purpose imple- deterioration | boundary WFD Art.
Waterbody mentation of water impact A7)
body status
Improvement of the
navigation
conditions on the
Fast Danube Sector — RO-BG Danube Implementation -
BG Dunav BG1DUOOORO001 12 Popina Navigation Sector - Location: 1 of project 2021 Yes Yes No Intended | Yes
km north of Popina;
between km 408 and
km 401
Aushau der Improvement of
Wasserstrale und Ilooﬁ pro;[ectlon
technical measures
Verbesserung des
Hochwasserschutzes fe(\)/;r%tos())-year flood Implementation Already
- - N ,
DE Donau DERW_DEBY_1 F361 ﬁwésf/t:f:hsft(ra?bmg Navigation Improvement of of project 2020 No No No done No
Teilabschnitt 1: 22:&%;2?\2 (River
%téauz::j%ﬁ:s engineering works -
99 stream regulation)
Ausbau der Improvement of
WasserstraBe und flood protection
Verbesserung des (technical measures
Hochwasserschutzes Lc\)/;it(;())-year flood Planning under | Not yet
- - N ,
DE Donau DERW_DEBY_1_F477 lzjmsi:/rnssnhg;g?]ubmg Navigation Improvement of preparation determined No Yes No Already No
Teilabschnitt 2 naviga_tion . done
Deqaendorf bié conditions (River
Vilgﬁofen engineering works -
stream regulation)
HRCSRN0004_001,
HRCSRN0004_002,
HRCSRNO0004_003, Projekt "Sustav Projekt "Sustav
HRCSRN0004_004, zadtite od poplava Flood zadtite od poplava Officially Already | Already
HR Kupa HRCSRNO0004_005, karlovacko-sisatkog | protection | karlovacko-sisackog | planned 2020 No No done done No

! Future infrastructure projects can have multiple purposes, e.g. the main purpose of the project “Straubing-Vilshofen” in Germany is twofold: improvement of flood protection, and navigation.
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Country River or Water body Project title Main Description Project status Start Expected Trans- SEA EIA Exemption
Coastal purpose imple- deterioration | boundary WEFD Art.
Waterbody mentation of water impact 4(7)
body status
HRCSRI10001_001,
HRCSRI10001_002,
HRCSRI10001_003,
HRCSRI0001_004, Modernizacija Flood Modernizacija Implementation Alread
HR Sava HRCSRI0001_005, lijevoobalnih savskih | ~ %) .| lijevoobalnih savskih | < pm.ect 2017 No No one Y| No No
HRCSRI0001_006, nasipa P nasipa proj
HRCSRI0001_007,
HRCSRI10001_008,
HRCSRI10001_009
Rekonstrukcija
nasipa Otok Virje
Brezje - Projekt
Rekonstrukcija FRISCO 2.3 - .
HR Drava HRCDRI0002_021 nasipa Otok Virje Flood Prekograniéno | Implementation | g No No Already | Already |
. protection uskladeno smanjenje | of project done done
Brezje .
rizika od poplava 2.3
— strukturne mjere na
slivovima rijeka
Drave i Kolpe/Kupe.
Water-level Restoring low and
HU Mosoni- HUAEPS10 rehabll!tatlon of the Flood ) mean water Ievgls in Impler_nentatlon 2016 No Yes No Already No
Duna Mosoni-Danube protection the estuary section of | of project done
confluence Mosoni-Danube
Nagymitargyak Rekonstruction of
HU Duna HUAEP443 fejlesztése es Flood ) Dunakiliti dam to Impler_nentatlon 2016 No Yes No No No
rekonstrukcidja protection allow the reduction of project
(Dunakiliti) of flood risk.
Flood risk reduction
Esztergom of the city .
HU Duna HUAEP446 arvizvédelmének Flood Esztergom by the Implementation | ) & No No No Already |\,
. . . protection of project done
fejlesztése I. Uitem development of
former dykes.
The navigable days
HUAEP443, on the HU Danube
HUAEP446, stretch is now under
HUAOCT752, Navigation 250. It is not in line ;
HU Duna HUAOCT753, development on the Navigation with the international P::nz:zggjnnder 2022 Yes No ﬁg:]iady No Yes*
HUAOCT754, Danube expectations prep
HUAOCT55, (Belgrade and AGN
HUAOCT756

Convention). On 43
sites (92 km)
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Country River or Water body Project title Main Description Project status Start Expected Trans- SEA EIA Exemption
Coastal purpose imple- deterioration | boundary WEFD Art.
Waterbody mentation of water impact 4(7)
body status
modifications are
foreseen.
Protectia coastei
litoralului Marii
Reducerea Eroziunii Negre pe teritoriul
costiere Faza Il, Romaniei de efectele
CWB: Cap finantat prin eroziunii costiere Implementation Alread Alread
RO Singol- ROCTO02_B1 Programul Others prin dezvoltarea unui of pro'ect 2014 Yes No done Y done Y | Yes*
Eforie Nord Operational program de lucrari proj
Infrastructura Mare specificecare au in
(2014-2020) vedere reabilitarea si
protejarea liniei
tarmului,
Protectia coastei
litoralului Marii
Reducerea Eroziunii Negre pe teritoriul
. costiere Faza ll, Romaniei de efectele
CWB: - ] P :
Eforie finantat prin eroziunit costiere .| Implementation Already | Already
RO N ROCT02_B2 Programul Others prin dezvoltarea unui - 2014 Yes No Yes*
ord-Vama Operational del . of project done done
Veche perational program de lucrari
Infrastructura Mare specifice care au in
(2014-2020) vedere reabilitarea si
protejarea liniei
tarmului,
FAST DANUBE -
Garla Mare - sector
RO Dunarea RORW14-1 B3 de ngv_lgatle Navigation 1 km sud de Garla Implementatlon 2021 Yes Yes No Intended | Yes*
administrat de Mare, aval Vrav of project
AFDJ; Mehedinti -
UAT Garla Mare
Protectia coastei
litoralului Marii
Reducerea Eroziunii Negre pe teritoriul
. costiere Faza ll, Romaniei de efectele
(Ezl\‘lc\)lr?é finantat prin eroziunii costiere Implementation Alread Alread
RO Nord-Vama ROCT02_B2 grograr_nul Others prin dezvoltarea u_nui of Sroject 2014 Yes No done y o Y | Yes*
Veche perational program de lucrari

Infrastructura Mare
(2014-2020)

specifice care au in
vedere reabilitarea si
protejarea liniei
tarmului,
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HE Brodarevo 2

Country River or Water body Project title Main Description Project status Start Expected Trans- SEA EIA Exemption
Coastal purpose imple- deterioration | boundary WEFD Art.
Waterbody mentation of water impact 4(7)
body status
FAST DANUBE -
Salcia - sector de 3 km sud de Salcia Implementation
RO Dunarea RORW14-1 B3 navigatie administrat | Navigation ' pler 2021 Yes Yes No Intended | Yes*
. L aval lasen of project
de AFDJ; Mehedinti
- UAT Salcia
FAST DANUBE - <1 km sud-vest de
Bogdan - Secian - Ciupercenii Vechi, 3 | Implementation
RO Dunarea RORW14-1_B3 sector administrat Navigation P - ' pler 2021 Yes Yes No Intended | Yes*
- g km est de Vidbol- of project
AFDJ;Dolj - UAT Dunavsti
Calafat
FAST DANUBE - 6 km sud de Desa, 3
Dobrina - sector de km nord de Dobri Implementation
RO Dunarea RORW14-1_B3 navigatie administrat | Navigation dol - Silivata - of pro'ect 2021 Yes Yes No Intended | Yes*
de AFDJ;Dolj - UAT Orsoia proj
Desa
FAST DANUBE -
Bechet - sector de ?é:cmh;ug;/(zslt de Implementation
RO Dunarea RORW14-1_B3 navigatie administrat | Navigation ! plen 2021 Yes Yes No Intended | Yes*
g Oryahovo, 1.5 km of project
de AFDJ;Dolj - UAT
nord de Lekovet
Bechet
FAST DANUBE -
Corabia - sector de la sud de Corabia, Implementation
RO Dunarea RORW14-1_B3 navigatie administrat | Navigation <1km nord-vest de of pro'ect 2021 Yes Yes No Intended | Yes*
de AFDJ;Olt - UAT Zagrajden proj
Corabia
Rehabilitation and Rehabilitation and
construction of the construction of the
Bulk and General —_— Bulk and General Implementation Already | Already e
RS Dunav RSD_05 Cargo Terminal of Navigation Cargo Terminal of of project 2021 No No done done Yes*/
the Port of the Port of
Smederevo Smederevo
RSDR 1 A River traning and River traning and
RS Sava RSSA:G,_ dredging wc_)rks on Navigation dredging Wc_)rks on Officially 2022 No No Already Intended | Yes*/**
the Sava Drina the Sava Drina planned done
RSSA_7
Confluence Confluence
Projekat izgradnje Hydropower plant Officially Not yet Already | Already
i 1 x [hx
RS Lim RSLIM_4 D HE Brodarevo 1 i Hydropower 135 MW planned determined Yes Yes done done Yes*/

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




Danube River Basin Management Plan Update 2021 7
Country River or Water body Project title Main Description Project status Start Expected Trans- SEA EIA Exemption
Coastal purpose imple- deterioration | boundary WFD Art.
Waterbody mentation of water impact A7)
body status
Projekat izgradnje -
. . Hydropower plant Officially Not yet Already | Already .
RS Lim RSLIM_4 C :E g;ggz:gg ; i Hydropower 2225 MW planned determined Yes Yes done done Yes*/

* The EIA study in relation to the Fast Danube Project (including the Impact Assessment on Water Bodies) is an ongoing process, and only its completion will conclude if a WB deterioration will take place or not.

** Data reported for RS is not based on an official WFD Atrticle 4(7) application as there is no transposition of WFD exemptions in national water law yet.
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Table 1: Nominated transboundary GWBs of Danube basin wide importance

Aquifer
GWB | Nat. | Area characteristics : Overlying .
) - Main use Criteria for importance
part [km?] | Aquifer strata [m]
Confined
Type
! ATL | 1650 K Y SPA, CAL 100-1000 Intensi
DE-1 | 4250 es : - ntensive use
2 BG-2 | 13,034
F, K Yes DRW, AGR, IND 0-600 > 4000 km?
RO-2 | 11,340
3 MD-3 | 9,662 2
P Yes | DRW,AGR,IND | 0-150 | > 4000km? GWuse, GW
RO-3 | 12,646 resource
4 BG-4 | 3,308 K, No
DRW, AGR, IND 0-10 > 4000 km?
RO-4 | 2,187| F-K Yes
5 HU-5 | 4,989 2
P No | DRW,IRR/IND | 230 | ~A4000Kme GW resource,
RO-5 | 2,227 DRW protection
6 HU-6 | 1,034
p No DRW, AGR, IRR | 5-30 GW resource, DRW
RO-6 1,459 protection
7 HU-7 | 7,098 No G 000 k2. @ s
DRW, AGR, IND, ) > 4 m2, GW use, GW
B 11355 P Yes IRR 0-125 resource, DRW protection
RS-7 | 10,506 No
8 HU-8 | 1,152 GW resource, DRW
SK-8 | 2186 P No DRW, IIEER) AGR, 2-5 protection, dependent
ecosystems
9 HU-9 750 No GW resource, DRW
P DRW,IRR 2-10 protection, dependent
SK-9 | 1,470 Yes ecosystems
10 |HU-10 493 K GW resources, DRW
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, dependent
SK-12 198 ecosystems, GW resource
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Table 2: Nominated transboundary GWBs of Danube basin wide importance

Transboundary
GWB

Nat.
part

National GWB
Codes

Area
[km?]

Area
[km?]

Aquifer
characteri-
sation

Aquifer Type
Confined

Main use

Overlying strata

Criteria for
importance

1:
Deep Thermal

AT-1

ATGK100158

DE-1

DEGK1110

5,900

1,650

4,250

SPA, CAL

100-
1000

Intensive use

2:
Upper Jurassic — Lower
Cretaceous

BG-2

BG1G0000J3K051

RO-2

RODLO6

24,374

13,034

11,340

F, K

DRW, AGR,
IND

0-600

>4000 km?

3:
Middle Sarmatian -
Pontian

MD-3

MDPRO1

RO-3

ROPRO05

22,308

9,662

12,646

P Yes

DRW, AGR,
IND

0-150

>4000 km?,
GW use, GW
resource

4:
Sarmatian

BG-4

BG1G000000N049

RO-4

RODLO04

5,495

3,308

2,187

K, No /
Yes

DRW, AGR,
IND

0-10

>4000 km?

5:
Mures / Maros

HU-5

HU_AIQ605
HU_AIQ604
HU_AIQ594
HU_AIQ593

RO-5*

ROMU20
ROMU22

7,216

4,989

2,227
1,774

P No

DRW, IRR,
IND

2-30

>4000 km?,
GW resource,
DRW
protection

6:
Somes / Szamos

HU-6

HU_AIQ649
HU_AIQ648
HU_AIQ600
HU_AIQ601

RO-6*

ROSO01
ROSO13

2,493

1,034

1,459
1,392

DRW,AGR,
IRR

GW resource,
DRW
protection

7:

Upper Pannonian-
Lower Pleistocene /
Vojvodina / Duna-
Tisza koze délir.

HU-7

HU_AIQ528
HU_AIQ523
HU_AIQ532
HU_AI1Q487
HU_AIQ590
HU_AIQ529
HU_AIQ522
HU_AIQ533
HU_AIQ486
HU_AIQ591

RO-7

ROBA18

RS-7

RS_TIS GW_I 1
RS _TIS_GW_SI_1
RS_TIS GW_| 2
RS_TIS_GW._SI_2
RS_TIS GW_I_3
RS_TIS_GW._SI_3
RS_TIS GW_I_4
RS_TIS_GW._SI_4
RS_TIS GW_I 7
RS_TIS_GW SI_7
RS D GW I 1

RS D _GW S| 1

28,959

7,098

11,355

10,506

P No /
Yes/
No

DRW, AGR,
IND, IRR

0-125

> 4000 km?,
GW use, GW
resource,
DRW
protection

8:
Podunajska Basin,
Zitny Ostrov /

HU-8

HU_AIQ654
HU_AIQ572
HU_AIQ653
HU_AIQ573

3,338

1,152

DRW, IRR,
AGR, IND

GW resource,
DRW
protection,
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Aquifer
characteri- £
sation & S §
Transboundary Nat. National GWB | Area Area ® Main use > o
GWB part Codes [km?] | [km?] E‘- 3 = 238
(= = S (3
_ = (4] O £
2 c 6
S o
= o
<
Szigetkdz, Hansag- SK-8 SK1000300P 2,186 dependent
Rébca SK1000200P ecosystems
9: HU-9 HU_AIQ495 2,220 750 P No/ | DRW,IRR 2-10 GW resource,
Bodrog HU_AIQ496 Yes DRW
protectlon,
SK-9 SK1001500P 1470 dependent
' ecosystems
10: HU-10 | HU_AIQ485 1,001 493 | K No |DRW,OTH |0-500 | GW resource,
Slovensky kras / SK-10 | SK200480KF 598 DRW
Aggtelek-hgs. K F protection,
' dependent
ecosystems
11: HU-11 | HU_AIQ558 3,900 3,337 | K Yes | DRW, SPA, |0- Thermal water
Komarnanska Kryha / HU_AIQ552 CAL 2,500 | resource
Dunéntuli-khgs. északi HU_AIQ564
r HU_AIQ660
SK-11 | SK300010FK 563 | F, K
SK300020FK
12: HU-12 | HU_AIQ583 344 146 No |DRW,AGR |0-10 |DRW
Ipel / Ipoly SK-12 | SK1000800P 198 protection,
P dependent
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

National codes of the individual GWBs forming the national part of a transboundary GWB of
basin wide importance.

characterisation

Area Whole area of the transboundary GWB covering all countries concerned / Area of national shares
in km2
Aquifer Aquifer Type: Predom. P = porous/ K = karst/ F = fissured. Multiple selections possible:

Predominantly porous, karst, fissured and combinations are possible. Main type should be listed
first.

Confined: Yes/ No

Main use

DRW = drinking water / AGR = agriculture / IRR = 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 be
bilaterally agreed upon.
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Table 3: Number of monitoring stations and density per GWB

CHEMICAL Associated to QUANTITY Associated to
WEREBZ IRl | Wk || i . bilz?tlttj':lly 3 ey | Eco- . bi|§t':§§uy 3 oy | Eco-
GWB part [ [km] | gites L agreed for | protect | system | Sites km?/ agreed | protect | system
site data ed s site 1 for data ed s
exchange | areas exchange | areas
AT-1 1,650 4 413 2 3 550 -2 -
1 DE-1 4,250 4 1,063 -2 4 1,063 -2 -
Deep Thermal X 5,900 8 738 7 843
2 BG-2 | 13,034 9 1,448 2 yes 10 1,303 2 yes -
Upper Jurassic— | RO-2 | 11,340 26 436 4 1| 11,340 4 0 -
Lower
Cretaceous p) 24,374 35 696 1 2,216
8 MD-3 9,662 6 1,610 7 1,380
Sarmatian — RO-3 | 12,646 19 666 0 17 744 0 0 -
Pontian > 22,308 25 892 24 930
BG4 3,308 7 473 2 yes 5 662 2 yes -
4 RO-4 2,187 18 122 4 18 122 4 0 -
Sarmatian z 5,495 25 220 23 239
HU-5 4,989 125 40 6 94 5 110 45 5 20 8
2,227 20 111 16 139
5 RO-5 1,774 3 591 5 0 3 591 5 0 -
Mures/Maros h) 7,216 148 48 129 56
HU-6 1,034 25 41 5 12 4 18 57 1 2 2
1,459 33 44 115 13
6 RO-6* 1,392 6 232 2 0 7 199 2
Somes/Szamos | X 2,493 64 39 141 18
7 HU-7 7,098 159 45 0 105 14 151 47 0 22 15
Upper Pannonian | RO-7 | 11,355 44 258 0 24 473 0 -
—Lower Pleisto- | RS-7 | 10,506 11 955 0 yes * 93 113 0 * *
cene / Vojvodina
/ Duna-Tisza
koze delir. > 28,959 214 135 268 108
8 HU-8 1,152 59 20 0 24 18 108 11 24 31 22
Podunajska SK-8 2,186 133 16 0 ** ** 274 8 136 > *
Basin, Zitny
Ostrov /
Szigetkoz,
Hansag-Rabca | X 3,338 192 17 382 9
HU-9 750 12 62 0 6 0 16 47 12 0 2
9 SK-9 1,470 93 16 0 * ** 92 16 8 ** **
Bodrog ) 2,220 105 21 108 21
10 HU-10 493 13 38 0 10 6 16 31 9 6 6
Slovensky kras | SK-10 598 7 85 0 * ** 22 27 3 ** **
IAggtelek-hsg. z 1,091 20 55 38 29
11 HU-11 3,337 23 167 0 20 1 48 70 10 5 0
Komarnanska SK-11 563 4 141 0 * ** 3 188 - ** **
Kryha /
Dunantuli-khgs.
Eszakir. > 3,900 27 144 51 76
HU-12 146 6 29 0 6 3 7 21 1 0 2
12 SK-12 198 26 8 0 * * 19 10 7 *
Ipel / Ipoly > 344 32 11 26 13

*..GWBs overlying; **

no information; 2 unrestricted data exchange on demand; + will be updated
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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 and of

the national shares of the ICPDR GWB in kmz.

CHEMICAL / QUANTITY

Sites

Number of monitoring sites — Reference year (AT/DE 2018/19, BG 2016/19, RO
2017/19, SK 2018)

km?/site

Area in km? represented by each site — Reference year (AT/DE 2018/19, BG 2016/19,
RO 2017/19, SK 2018)

Number of sites bilaterally
agreed for data exchange

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

Associated to

Drinking water protected areas

Number of monitoring sites associated to drinking water protected areas

Ecosystems

Number of monitoring sites associated to ecosystems
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Table 4: Parameters and frequency for the surveillance monitoring program

AT/DE BG RS |HU MD (RO SK
Transboundary GWB 1 2,4 |7 5-12 3 2-17 8-12
CHEMICAL (with estimation of frequency)
Oxygen 1/a >l/a | Va |1/6;<l/a 1/a*** >1/a
pH-value 1/a >l/a | la |>la* 1/a >1/a
Electrical conductivity 1/a(cont. DE) |>1l/a |1/a |>l/a* 1/a >1/a
Nitrate 1/a >l/a |la |>l/a* 1/a >1/a
Ammonium 1/a >l/a |la |>la* 1/a >1/a
Temperature cont. >l/a |1l/a |>l/a* 1/a >1/a
Further parameters, €.g. major ions | x** X l/a |x X X
operational | | x | [ x | [ x | x
QUANTITY (with 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:

Transbhoundary GWB: Code of transboundary GWB of Danube basin wide importance

>1/a: More than 1 per year

X: Parameter is measured

*. In the starting year

** L A yearly program and a five year monitoring program were established. Further parameters in

DE are chloride, sulphate and total hardness
EE L Monitoring frequency is according to surveillance monitoring program. The frequency is

>1/year (2/y) in case of operational monitoring program
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Table 5: Groundwater QUALITY: Risk and Status Information of the ICPDR GW-bodies over a period of 2013 to 2027

GWB Nat. part Danube RBM Plan 2015 Danube RBM Plan 2021
Chemical Status Significant upward Trend Risk Risk Pressure| Exemptions Chemical Status Significant Trend Risk Risk Pressure| Exemptions
Status 2015 Pressure trend reversal 2013>2021 Types from 2021 Status 2021 |Pressure Types| upward trend reversal 2019>2027 Types (Year of
Types 2015 (parameter) (parameter) 2021 2021 (parameter) (parameter) 2027 | achievement)
AT-1
GWB-1 DE-1 Good - - - - - - Good - - - - - -
BG-2 -
GWB-2 RO Good - - - - - - Good - - G - - -
GWB-3 MD-3 Good ) ) ) Risk PS, DS, WA ) Good ) ) ) ) ) )
RO-3 - -
BG-4 Good - - - -
GWB-4 RO-4 Good ] ] ; ] ] ; Poor DS ; ] Risk DS 2027
HU-5 S04 NO3, NH4, EC, 2027+
GWB-5 Poor DS - Risk DS 2027 Poor DS SOy Risk DS
RO-5 NH,4 - Cr, Pb 2027
HU-6
GWB-6 RO-6 Good - - - - - - Good - - - - - -
HU-7 Poor DS NO;3 - Risk DS 2027 Poor DS - - Risk DS 2027+
GWB-7 RO-7 Good - - - - - - Good - - PO, Cl - - -
RS-7 Good* - - - - Good - - - - - -
HU-8 Good - - - - - - -
GWB-8 SK-8 Good ' NHs, NOs, CI, As, SO4| ' PS, DS : Good ] PO NHa ™ CI% 1 Risk PS, DS :
S04, TOC
HU-9 Good NH4 - :
GWB-9 SK-9 Good ] ] ] ] ] ] Poor DS, PS PO NHq Risk DS 2027+
HU-10 Risk PS
GWB-10 SK-10 Good - - - - - - Good - - - -
HU-11 Good -
GWB-11 SK-11 Unknown ’ Unknown* ) ) ’ ) Good ) ) ’ ) ’ ’
GWB-12 HU-12 Good DS NO3 ) Risk ) ) Good - - - - -
SK-12 Poor DS S04 Poor DS - - Risk DS 2027+

‘-“means ‘No’; * The status information is of low confidence as it is based on risk assessment; ** Not yet discussed; *** The trend was partially reversed, it means for some sites identified with significant upward trends in the 2"* RBMP.
TOC - total organic carbon

Explanation: see next page
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Table 6: Groundwater QUANTITY: Risk and Status Information of the ICPDR GW-bodies over a period of 2013 to 2027

GWB Nat. part Danube RBM Plan 2015 Danube RBM Plan 2021
Quantitative | Status Pressure Risk Risk Pressure Exemptions from Quantitative Status Pressure Risk Risk Pressure Exemptions
Status 2015 Types 2015 2013>2021 Types =2021 2021 Status 2021 Types 2021 2019>2027 Types 2027 (Year of achievement)
AT-1
GWB-1 DE-1 Good - - - - Good
BG-2
GWB-2 RO-2 Good - - - - Good
MD-3
GWB-3 RO-3 Good - - - - Good
BG-4
GWB-4 RO-4 Good - - - - Good
GWB-5 HU-5 Poor WA Risk WA 2027 Poor WA Risk WA 2027+
” RO-5 Good - - - - Good
HU-6
GWB-6 RO Good - - - - Good
HU-7 Poor WA Risk WA 2027 Poor WA Risk WA 2027+
GWB-7 RO-7 Good - - - - Good - - - -
RS-7 Poor* WA Risk WA ** Poor WA Risk WA o
ST HU-8 Poor WA Risk WA 2027 o
" SK-8 Good - : ; ; o0
HU-9 Poor OP Risk OP 2027+
GWB-9 SK-9 Good - - - - Good
HU-10 . .
GWB-10 SK-10 Good - - - - Good - Rick WA
HU-11 Good
CHEL SK-11 Unknown i ’ ’ ’ ez
HU-12
GWB-12 SK-12 Good - - - - Good

-...no/notapplicable; * ... Status information is of low confidence as it is based on risk assessment; ** ... not yet discussed; ***... information will be provided, when the Plan is officially adopted.
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Explanation to Table 5 and Table 6

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

Status Pressure Types 2015

Status Pressure Types 2021

Indicates the significant pressures causing poor status in 2015. AR =
artificial recharge, DS = diffuse sources, PS = point sources, OP =
other significant pressures, WA = water abstractions

Significant upward trend (parameter)

Significant upward trend
(parameter)

Indicates for which parameter a significant sustained upward trend
has been identified.

Trend reversal (parameter)

Trend reversal (parameter)

Indicates for which parameter a trend reversal could have been
achieved.

Risk 2013->2021

Risk 2019->2027

Risk / - (which means ‘no risk”)

Risk Pressure Types ©2021

Risk Pressure Types 22027

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

AR = artificial recharge, DS = diffuse sources, PS = point sources,
OP = other significant pressures, WA = water abstractions

Exemptions from 2021

Exemptions (Year of
achievement)

Indicates the year by when good status is expected to be achieved.
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Table 7:  Groundwater QUALITY: Status 2021 - Reasons for failing good groundwater chemical status in 2021 for the ICPDR GW-bodies.
GWB GWB Name National Year of Chemical Which parameters Failed general Saline or | Failed achievement of Article | Significant damage to | Art 7 drinking water
part status Status cause poor status assessment of other 4 objectives for associated | GW dependent terrestrial |  protected area
assessment 2021 GWB as awhole | intrusion surface waters ecosystem affected
Yes/- / Yes/- / Yes/- / Yes/- / Yes/- /
good /poor parameter Unknown Unknown Unknown Unknown Unknown
(parameter) (parameter) (parameter) (parameter) (parameter)
GWB-1 Deep GWB - Thermal Water '3-:;11 2020 Good - - -
. BG-2 2019
GWB-2 Upper Jurassic — Lower Cretaceous GWB RO 5017 Good - - -
. . . MD-3 2018
GWB-3 Middle Sarmatian - Pontian GWB RO-3 5017 Good - - -
; BG-4 2019 Good - -
Sk, | CEmElEn G RO-4 2017 Poor NOs Yes )
Yes (NOs, SOq,
GWB-5 | Mures/ Maros HU-5 2020 Poor NOs, S04, NHa, Cl, ) i NHz CI)
RO-5 2017 NOs Yes -
HU-6 2020
GWB-6 Somes / Szamos RO-6 2017 Good - - -
Upper Pannonian — Lower Pleistocene / Ll 2020 oot NOs Yes (NQs
GWB-T | Vojvodina / Duna-Tisza kbze delir RO:7 2017 Good . . -
) ' RS-7 2019 Good : :
Podunajska Basin, Zitny Ostrov / HU-8 2020 i i i
GWB-8 | sigetkdz, Hansag-Rabea sK'8 J013-2018 | ©ood
HU-9 2020 Good -
GWB-9 | Bodrog Skeg 20132018 | Poor Niis, POs Yes -
HU-10 2020
GWB-10 Slovensky kras / Aggtelek-hgs. SK-10 5013-2018 Good - - -
Komarnanska Kryha / Dunéntuli-khgs. HU-11 2020
GWB-1 | sezakir. ski1 | 20132018 | G J J )
HU-12 2020 Good - -
GWB-12 | lpel/Ipoly k12| 20132018 | Poor NOs, SO, PO Yes -
““means ‘No’;  * The status information is of low confidence as it is based on risk assessment;
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Table 8:  Groundwater QUALITY: Risk 2027 - Reasons for risk of failing good groundwater chemical status in 2027 for the ICPDR GW-bodies.
Failed general Failed achievement of Significant damage to | Art 7 drinking water
National | Year of risk ,at risk* Which parameters | assessmentof | Saline or other Article 4 objectives for | GW dependent terrestrial |  protected area
GWB GWB Name part assessment 2021 cause risk GWB as a whole intrusions associated surface waters ecosystem affected
Yes/- / Yes/- / Yes/- / Yes/- / Yes/- /
Risk /- parameter Unknown Unknown Unknown Unknown Unknown
(parameter) (parameter) (parameter) (parameter) (parameter)
GWB-1 | Deep GWB - Thermal Water SE 2020 - - - .
. BG-2 2019
GWB-2 Upper Jurassic — Lower Cretaceous GWB RO-2 2017 - - - -
GWB-3 Middle Sarmatian - Pontian GWB ggg 2017 - - - -
: BG-4 2019 - - -
GWB-4 | Sarmatian GWB RO 2017 Risk NOs Yes ) ) )
i NH4, glyphosate®,
GWB-5 | Mures/ Maros HU-5 2018 Risk Cl, SO, ves (NHs) - - ves (NOs, €1, S04
RO-5 2017 NOs Yes -
HU-6 2018
GWB-6 Somes / Szamos RO-6 5017 - - - -
. Glyphosate®, EC,
GWB-7 Upper Pannonian — Lower Pleistocene / AL 2018 . NHs, NO3 Yes (NHs, NOy) i i NOs, EC
Vojvodina / Duna-Tisza kéze delir. RO-7 2017 - i
RS-7 2019 -
GWB-8 Podunajska Basin, Zitny Ostrov / HU-8 2018 - - i i -
Szigetkéz, Hanség-Rabca SK-8 2020 Risk NHa Yes
HU-9 2018 : NH4 - Yes (NHa)
GWB-9 | Bodrog Skeg 2020 Risk NHz, PO Yes ) J ;
GWB-10 | Slovensky kras / Aggtelek-hgs. 22118 20_18 Risk TCE - - TCE
Komarnanska Kryha / Dunantuli-khgs. HU-11 2018
GWB-1 | sszakir. SK-11 2020 ) ) )
HU-12 2018 - - -
GWB-12 | Ipel/Ipoly Sk-12 2020 Risk NOs, POs, S04 Yes ) ) )

12

)

““means ‘No’;  * based on single data after risk assessment period
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Table 9:  Groundwater QUANTITY: Status 2021 - Reasons for failing good groundwater quantitative status in 2021 for the ICPDR GW-bodies.
Year of Quantitative Failed achievement of Significant damage to Uses affected Intrusions detected or likely to happen due
National status status Exceedance of available Article 4 objectives for GW dependent (drinking water use, | to alterations of flow directions resulting from
GWB GWB Name part assessment 2021 GW resource associated surface waters | terrestrial ecosystem irrigation etc.) level changes
oot/ oo Yes/- / Yes/- / Yes/- / sl Yes/- /
g p Unknown Unknown Unknown . Unknown
If yes, which?
GWB-1 Deep GWB — Thermal Water 3211 2020 Good - -
Upper Jurassic — Lower Cretaceous | BG-2 2019
GWB2 | Gwg RO-2 2017 s J )
GWB-3 Middle Sarmatian - Pontian GWB ggg 2017 Good - -
. BG-4 2019
GWB-4 Sarmatian GWB RO-4 5017 Good - -
HU-5 2020 Poor Yes
GWB-5 Mures / Maros RO 5017 Good - -
HU-6 2020
GWB-6 Somes / Szamos RO-6 5017 Good - -
Upper Pannonian — Lower HU-7 2020 Poor Yes - Yes -
GWB-7 Pleistocene / Vojvodina / Duna- RO-7 2017 Good - - - - -
Tisza koze delir. RS-7 2019 Poor Yes Unknown Unknown Yes Unknown
Podunajska Basin, Zitny Ostrov / HU-8 2020
GWB-8 | Syigetkdz, Hansag-Rébca SK-8 5013-2017 Good J )
HU-9 2020 Poor Yes Unknown
By Bl SK-9 5013-2017 Good - ) ) :
HU-10 2020
GWB-10 | Slovensky kras / Aggtelek-hgs. SK-10 5013-2017 Good - -
Komarnanska Kryha / Dunantuli- HU-11 2020
GWB-1 | 0. északir. SK-11 2015-2017 eew ) )
HU-12 2020
GWB-12 | Ipel / Ipoly SK12 2013-2017 Good - -
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Table 10: Groundwater QUANTITY: Risk 2027 - Reasons for risk of failing good groundwater quantitative status in 2027 for the ICPDR GW-bodies.
Failed achievement of Significant damage to Uses affected Intrusions detected or likely to happen due
National | Year of risk ‘at risk’ Exceedance of available Article 4 objectives for GW dependent (drinking water use, | to alterations of flow directions resulting from
GWB GWB Name part assessment 2027 GW resource associated surface waters | terrestrial ecosystem irrigation etc.) level changes
Yes/- /
Ris/- Vo Wi Wi Unkioun Vi
W W W If yes, which? W
GWB-1 Deep GWB — Thermal Water 3211 2020 - -
Upper Jurassic — Lower Cretaceous | BG-2 2019 i i
GWB-2 | Gwg RO 2017
. : : MD-3 2018
GWB-3 Middle Sarmatian - Pontian GWB RO-3 5017 - -
. BG-4 2019
GWB-4 Sarmatian GWB RO-4 5017 - -
HU-5 2020 Risk Yes
GWB-5 Mures / Maros RO 5017 ; - i -
HU-6 2020
GWB-6 Somes / Szamos RO-6 5017 - -
Upper Pannonian — Lower HU-7 2020 Risk Yes - Yes -
GWB-7 Pleistocene / Vojvodina / Duna- RO-7 2017 - - - - - -
Tisza kbze delir. RS-7 2019 Risk Yes Unknown Unknown Yes, DW Unknown
GWB-8 Podunajska Basin, Zitny Ostrov / HU-8 2020 i i
Szigetkdz, Hansag-Rabca SK-8 2017
HU-9 2020 Risk Yes
GWB-9 Bodrog SK-9 5017 § i - -
HU-10 2020 -
GWB-10 | Slovensky kras / Aggtelek-hgs. SK-10 5017 Risk Ves -
Komarnanska Kryha / Dunantuli- HU-11 2020
GWB-11 | kngs. eszakir. SK-11 2017 ) )
HU-12 2020
GWB-12 | Ipel / Ipoly SK-12 2017 - -

- means ‘No’;
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Table 11: Summary table: Groundwater threshold values

15

GWB-1 GWB-2 GWB-3 GWB-4 GWB-5 GWB-6 GWB-7 GWB-8 GWB-9 GWB-10 GWB-11 GWB-12

Parameter unit BG-2| RO-2| RO-3| BG4| RO-4| RO-5 HU-5 | HU-6 RO-6 HU-7 RO-7 | HU-8 SK-8 | HU9  SK-9 | HU-10 SK-10 |HU-11 SK-11**| HU-12 SK-12
Ammonium mgl/l 0.4487 0.5 6.4 0.38 0.7| 05-19 25| 2-5 05413 2-5 64| 1-2 0.26 2-5 0.30 0.5 0.27 0.5-no TV 2 0.90
AOX Mg/l 20 20 20 20 20 20 20-no TV 20
Arsenic pg/l 7.6 10 10 1.7 10 40 10 6 6 5.5 6
Benzene Mg/l 10 10 10 10 10 10 0.8 0.8 0.8 0.8
Cadmium pgl/l 3.8 5 5 3.9 5 5 5 5 5 5 5 5 3.0 5 3.0 5 2.7 5-no TV 5 29
Chloride mg/l 189 250 250 | 188.75 250 250 250-500 | 250 250 250 250 | 250  135.8-137.3 250 1474 250 1318 250-no TV 250 135.7
Chromium Mg/l 38.875 50| 38.25 50 50 50 26 27 25 26

mg
COD Mn 02/l 3.975 3.8625
Conductivity pS/cm 1640.625 1713.6 2500-4000 | 2500 2500-4000 2500 2500 2500 2500-no TV 2500
Copper pgl/l 152.7 100| 150.1 100 100 100 1001-1002 1004 1001 1003
Cyanides mg/l 0.04 0.04
Iron total mg/l 0.1607 0.15 0.125-0.135 0.150 0.105 0.150
Lead Mg/l 8.1 10 10 7.6 10| 10-20 10 10 30-70 10 10 10 6.5-7.0 10 9.0 10 5.5 10-no TV 10 7.0
Manganese mg/l 0.038 0.038 0.030 0.030 0.027 0.100
Mercury pg/l 0.8 1 1 0.8 1 1 1 1 1 1 1 0.7-0.8 1 0.7 1 0.6 1-no TV 1 0.6
Nickel pgl/l 15.05 20 15.5 20 20 20 20
Nitrates** mg/l 38.5 39.87 25 25-50-no TV
Nitrites mg/l 0.3801 0.5 05| 0375 0.5 0.5 0.5 0.5 0.26 0.26 0.26 0.26
Phenols pg/l 2 2 4
Phosphates mg/l 0.3805 0.5 14| 0.3798 05| 0.5-0.6 05 1 0.22 0.22 0.24 0.24
Orthophosphate mg/l 2-5 | 0.5-2 1-5 1 1-2 0.25 0.25-n0 TV 2
Sodium mg/l 156.75 158.25 104.5-105.8 111.0 52.3 119.8
Sulphates mg/l 192 250 250 189 250 250 250-500 | 250 250 250-500 250 | 250  148.9-157.6 250 1674 250  167.6 250-no TV 500 140.8
Tetrachloroethylen | g/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 0.777 5| 0.7537 5 5 5 5
Pesticides total** 0.375 0.375

*_..7.5 for Tetrachloroethylen + Trichlorethylene; ** the quality standards for nitrates (50 mg/l) and for pesticides (0.1 for individual pesticides and relevant metabolites and 0.5 for total pesticides) are not mentioned in the table. **...The criterion for evaluating the
chemical status of geothermal GWB is the stability of the chemical composition
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Methodologies of status and trend assessment of the ICPDR GW-bodies

GWAB-1: Deep Groundwater Body — Thermal Water

GWB-1 National share AT-1 Status 2021 for each national
DE-1 GWB?
Chemical _
(substance) Quantity
S IR e AT ATGK100158 Good Good
the whole national share (national code DE DEGK1110 Good Goot
incl. country code)

Description/Cha | The thermal groundwater of the Malm karst (Upper Jurassic) in the Lower Bavarian and Upper Austrian
racterisation of Molasse Basin is of transboundary importance. It is used for spa purposes and to gain geothermal energy.
the ICPDR GW- | The geothermal used water is totally re-injected in the same aquifer.

body The transhoundary GW-body covers a total area of 5,900 kmz?; the length is 155 km and the width is up to
55 km. The aquifer is Malm (karstic limestone); the top of the Malm reaches a depth of more than 1,000 m
below sea level in the Bavarian part and 2,000 m in the Upper Austrian part. The groundwater recharge
is mainly composed of subterranean inflow of the adjacent Bohemian Massif and infiltration of
precipitation in the northern part of the GWB area. The total groundwater recharge was determined to
820 I/s. The GW-body is selected as of basin-wide importance because of its intensive use. An expert
group takes care for the permanent bilateral exchange of information and a sustainable transboundary
use.

Description of Chemical Status

status The chemical status of the deep GWB will be described on the basis of measurement and analysis data
assessment according to a procedure agreed between the two states. The decisive parameters for the evaluation of the
methodology. qualitative status of near-surface GWBs (such as nitrate and pesticides) are not relevant for deep GWBs.

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

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

Good chemical status is considered to be reached if the threshold value (TV) of the decisive parameters
neither exceed nor fall below the scope of fluctuations determined for every measuring site. It is planned
to examine the current selected scope of fluctuations on the basis of many years of monitoring, (at least
over a period of 10 years) and to adapt them, where required.

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

The following parameters are used as a basis for the determination of the qualitative status of the deep
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 ecosystems.
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 level of hydraulic pressure
at groundwater measuring sites and wells;

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

Apart from Bad Fiissing (records since 1948), no long-term monitoring of pressure potentials that 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 course of
this balancing an exploitation of the available thermal water resources by thermal water abstractions of
about 25% was recorded, which corresponds to a good quantitative status (at least 30% of the quantity
available).

In the meantime, the extent of utilisation has been considerably reduced due to successfully implemented
management measures (among other things the obligation to reinject the used thermal water exclusively).
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Good quantitative status could be even further improved on the basis of the level of hydraulic pressure in
the thermal waters of Bad Fiissing which has risen again since then.
With a view to the regionally uneven distribution of the available quantity, water abstraction points and
abstracted water quantities, a sub-division of the balance area into sub-areas can be made. For these

areas the decisive balance parameters can be determined separately

Groundwater threshold value
relationships

No changes since 2015

Verbal description of the trend
assessment methodology

No changes since 2015

Verbal description of the trend
reversal assessment methodology

No changes since 2015

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/-]

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




Danube River Basin Management Plan Update 2021 18

GWAB-2: Upper Jurassic — Lower Cretaceous GWB

GWB-2 National share | BG-2, RO-2 Status 2021 for each national
GWB?
Chemical .
(substance) e
List of individual GW-bodies BG-2 BG1G0000J3K051 Good Good
forming the whole national share RO-2 RODLO06 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
BG1G0000J3K051 (Upper Jurassic-Lower Cretaceous) is the geological boundaries. After that
additional sub-division on the basis of groundwater flow lines and piezometric heads.The
lithological composition of GWB is: limestones, dolomitic limestones and dolomites. Overlying
strata consists of marls, clays, sands, limestones, pebbles and loess. The age of the above
mentioned deposits is Hauterivian, Sarmatian, Pliocene and Quaternary. With the exception of
small cropped out areas the GWB is very well protected. There is no significant impact on the
GWB. The main use of groundwater is for drinking water, agriculture and industry supply.

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

Groundwater body RODLO06- Valachian Platform has great extension and partially covers Valah
platform. It is a transboundary water body of great potential, the depth aquifer having partially
a free level (in the sector adjacent to the Danube) and is quartered in calcareous formations,
sometime fissured and karstic, with regional extension in the whole South Dobrogea. These
deposits are characterized by a hydraulic communication through an aquitard.

From the geological point of view, this aquifer complex has a complex structure, being divided by
a system of major older than the Sarmatian fault with orientations approximately NNE-SSW and
WNW-ESE.

Excluding small cropped out areas the GWB is very well protected. The main use is for drinking
water supply, agriculture and industry supply. In Romania the GWB has an interaction with Lake
Siutghiol situated near the Black Sea.

The criterion for selection as ‘important’ is for both GWBs the size which exceeds 4,000 km?2

Description of
status
assessment
methodology.

Chemical Status

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

GQA-Test: General assessment of the chemical status of GWB.

Step 1: Calculation of arithmetic means per monitoring point (MP) for each indicator for the
period 2017-2020. Values below LoQ are replaced by % LoQ.

Step 2: Comparison of arithmetic means with the lowest 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:
- Iffor all indicators, the status is "good", then the GWB in the area of the MP is "good";

- If for one or more indicators, the status is "poor", then the GWB in the area of the MP
is "poor". In this case, a careful analysis was carried out of the primary hydrochemical
data. If the data are doubtful or insufficiently reliable, the indicator (indicators) are
rejected from the final assessment and a respective justification for this is presented.

Step 4: If in the areas of all MP the status is good, the GWB is determined ‘good’ and no other
tests are needed.

Step 5: The confidence of the assessment is determined by the following criteria:
- Density of the monitoring points in GWB: low (1 MP on area > 200 km?2); medium (1
MP on area 50-200 km?), high (1 MP on area <50 km2);
- Data have to meet the following requirements: All analytical methods are validated in
accordance with standard BDS EN 1SO / IEC-17025 or other equivalent internationally
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recognized standard. Accredited laboratories shall ensure minimum criteria for all applig
analytical methods. Minimum length of the time series.

Step 6: The extent of exceedance was calculated. If the status is determined as “poor™ for one or
more indicators in one or more MP, then an assessment of the affected area was performed.

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

- The areas of GWB in which the average annual concentrations of pollutants exceed QS
or TV have been delineated. Each area of GWB affected by pollution includes the area
located between the MP where QS or TV have been exceeded. Further, a 1 km buffer
zone was delineated around this zone or around the contaminated MP.

Step 7: If 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. Depending
on the identified locations and GW receptors, relevant tests have been applied: saline or other
intrusion, surface water bodies 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 considering the
possibility for the pollutant to move through the GWB, identification of pressures, additional
trend assessment.

A GWB is in good chemical status when the extent of exceedance is less than 20% and the
remaining tests show that: the quality of groundwater used for drinking and domestic water
supply has not deteriorated, the GW status-related to surface waters and terrestrial ecosystems
(directly dependent of GW) has not deteriorated and there is no 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 followed the requirements of the
Groundwater Directive (2006/118/EC) as well as the recommendations of the CIS Guidance
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 were
established taken into consideration the NBL values. If no exceedances of the quality standards
and TVs have been recorded, the groundwater body has been considered as being in good
chemical status. If exceedances of TVs were recorded the following relevant tests were carried
out:

e  General assessment of the chemical status: Data aggregation was performed and it
was checked whether the total area of exceedance was greater than 20% of the total
area of the GWB. The test showed a good status for the water body if no exceeding
occurs.

e Saline or other intrusion: not relevant.

e Significant diminution of associated surface water chemistry and ecology due to
transfer of pollutants from the GWB: The location of the exceedance of the relevant TVs
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 body
with the total load in the surface water body did not exceed 50%. The test showed a
good status for the water body.

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

e  Meets the requirements of WFD Article 7(3) — Drinking Water Protected Areas: there is
no evidence of increased treatment due to changes in water quality. The test showed a
good status for the water body.

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

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

e For each monitoring point the annual average concentration of the each parameters
was compared with the thresholds values (determined for each GWB) or standards
value (nitrates and pesticides).
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e The GWB is of good chemical status when no EQS or TV is exceeded in any monitoring
point.

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

Quantitative Status

Bulgaria: The assessment considered data from national and self-monitoring of groundwater
abstraction facilities according to the issued permits. The main criteria for assessing good
quantitative status are the exploitable (available) groundwater resources of GWB and the
groundwater level. To verify compliance with the requirements of the WFD, various tests were
performed. The assessment was based on data from 2017-2020 and trends were assessed, with
data from 2007-2020. The following tests were performed:

- Water balance test: the assessment of the GW level downward trend is an indication
that, the available GW resources were exceeded and the GWB is in poor status.

- Surface water test and terrestrial ecosystem test: both not applicable in BG-2 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 assessment
evolution of the groundwater levels. The quantitative status has been assessed taking into
account the CIS Guidance no.18. The following criteria have been used:

e water balance

e the connection with surface waters

e the influence on the terrestrial ecosystems which depend directly on the GWB
o the effects of saline or other intrusions

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

Groundwater
threshold
value
relationships

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

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

Romania: The methodology for TV establishment in Romania has been developed according to
CIS Guidance No. 18. NBL are the key elements in the process of TV setting. As described above,
during the TV establishment, the NBL have been compared with the drinking water standards.
The maximum allowable concentrations (MAC) provided by the Law no.458/2002 as amended,
were chosen as TV where NBL are smaller than MAC. Where NBL are higher than MAC, a small
addition of 0.2 NBL was used, in order to avoid misclassification of the respective GWB (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 Minster
no. 621/2014 approving TV for GWBs from Romania.

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

The NBL were established for each GWB as a result of the project report ‘Assessment of the
natural hydrochemical background of the substances composition of groundwater in Bulgaria"
(GEOFUND V-402), 1998° NBLs are available for Ca, Mg, SO4, Cil, HC03, Total hardness, Cu,
Pb, Zn, 4s, Fe, F, Al, Mn, Cr, Co, V, J, Ag, Ni, Na, K.

The NBLs were determined for each hydrogeological classes (5 classes) in the 90th percentile
and 50th percentile (median) of the statistical sample.

Criterial values (CVs) have been drinking water standards according to the Bulgarian
Regulation N-9.

When NBL > CV, the TV is equal to NBL.

When CV > NBL, the TV = NBL + Ktv* (CV-NBL). 0 < Ktv < 1
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Ktv is usually between 0.5 and 0.75, as recommended and providing reasonable assurance.

Ktv <0.5 has a large certainty and is used for GWBs, which have important economic
significance and are the sole source of drinking water supply of settlements. This value should be
used for such GWB to which they are attached particularly valuable wetlands presence of
dependent PA terrestrial ecosystems. The higher value (0.75) is used in all other cases or GWBs
already classified bodies at risk.

Verbal
description of
the trend
assessment
methodology

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

Based on regression analysis is assessed whether there is a break in the trend i.e. after sustained
upward trend follows sustained downward trend or the opposite case the sustained downward
trend is followed by sustained upward trend.

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

o If there is detected a maximum in the polynomial curve it means that a change of the
direction of the trend is available - from ascending to descending.

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

e Then, (in case of available maximum) the entire curve is divided into two branches: 1st
branch — till the date of the maximum and the second branch - after the peak.

e In case with available minimum: 1st branch — till the date of the minimum and the
second branch - after the minimum.

o Data from the first and second branch are considered separately and are approximated
by linear trends ( straight lines ) . The date at which it crossed the two approximating
straight lines corresponds to the date at which it changes the direction of the linear
trend - from ascending to descending or from descending to ascending

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

Romania: In order to assess the trend in pollutant concentrations, the results of the chemical
analysis from the monitoring points have been used. Minimum period of analysis was at least 17
years (2000-2017).

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 used for trend assessment were:

¢ ldentifying the monitoring points and the associated results of chemical analysis,
assessment of data series, for each year of reference period (2000—2017)

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

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

Verbal
description of
the trend
reversal
assessment
methodology

Bulgaria: The starting point for trend reversal should be placed where the concentration of the
pollutant reaches 75% of the groundwater quality standard or 75% of the threshold value of the
relevant pollutant. Selected starting points should be possible to reverse trends in the most
effective way before pollutant concentrations can cause irreversible changes in groundwater
quality. When we have GWB who responds too slowly to changes, there may be a need for an
early starting point and vice versa - for responsive GWB should be chosen starting point at a
later moment.

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

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

If there is detected a minimum in the polynomial curve it means that a change of the direction of
the trend is available - from descending to ascending.
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Then, (in case of available maximum) the entire curve is divided into two branches: 1% branch
— till the date of the maximum and the second branch - after the peak

In case with available minimum: 1%t branch —till the date of the minimum and the second branch
- after the minimum.

Data from the first and second branch are considered separately and are approximated by linear
trends (straight lines). The date at which it crossed the two approximating straight lines
corresponds to the date at which it changes the direction of the linear trend - from ascending to
descending or from descending to ascending

By extrapolation of the second (falling) trend can be predicted date at which the starting
concentration (75% 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 methodology consists also in the use of Gwstat software.
This method assumes that the time series can be characterized by two linear trends with a slope
change within the time interval (analysis period). Thus, by applying the 95% quantile of the

distribution, a reversal of the trend is identified, if in the 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 method of

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

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

e conducting a statistical test to verify that the 2-sections model is significantly more than
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) [yes/-]
RO Nitrates 50 mg/l National -
RO Benzen 10 pg/l National -
RO Tricloretilena 10 pg/l National -
RO Tetracloretilena | 10 pg/I National -
RO Ammonium 0.5 mg/l 0.31mg/I GWB -
RO Chlorides 250 mg/l 73,87 mg/l GWB -
RO Sulphates 250 mg/l 71,44 mg/l GWB -
RO Nitrites 0.5 mg/l 0.039 mg/I GWB -
RO Phosphates 0.5 mg/l 0.08 mg/l GWB -
RO Cadmium 0.005 mg/I 0.0001mg/I GWB -
RO Mercury 0.001 mg/I 0.000042 mg/l GwB -
RO Lead 0.01 mg/I 0.0011 mg/l GwB -
RO Arsenic 0.01 mg/I 0.00075 mg/l GwB -
BG Nitrates 38.5 mg/l 2.2 mg/l GwB -
BG Pesticides sum 0.375 pg/l GwB
BG Arsenic 0.0076 mg/I 0.0004 mg/l GwB
BG Lead 0.0081 mg/l 0.0026 mg/I GWB
BG Cadmium 0.0038 mg/I 0.0002 mg/I GWB
BG Mercury 0.0008 mg/I 0.0002 mg/Il GwWB
BG Ammonium 0.4487 mg/ 0.295 mg/l GwWB
BG Chlorides 189 mg/l 6 mg/| GwWB
BG Sulphates 192 mg/l 18 mg/l GwWB
Tri + Tetrachlo- GwB
BG roethyle 75 g/
BG Conductivity 1640.625 pS/cm 562.5 pS/cm GwWB
BG Manganese 0.038 mg/I 0.022 mg/l GwWB
BG Total Iron 0.1607 mg/I 0.043 mg/l GwWB
BG Nitrites 0.3801 mg/I 0.0207mg/l GwWB
BG Sodium 156.75 mg/l 27 mg/l GwWB
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BG Chromium 38.875 mg/I 5.5 ug/l GWB
BG Cupper 0.1527 mg/I 0.0108 mg/I GWB
BG Nikel 15.05 pg/l 0.2 yg/l GWB
BG Zink 0.777 mg/l 0.109 mg/I GWB
BG COD - Mn 3.975 mgO2/1 0.9 mgO2/I GWB
BG PO4 0.3805 mg/I 0.022 mg/Il GWB
BG Cyanides 0.04 mg/I 0.01 mg/l GWB

GWB-3: Middle Sarmatian - Pontian GWB

GWB-3 National share MD-3 Status 2021 for each national
RO-3 GWB?
Chemical .
(substance) ey
List of individual GW-bodies 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 aquifer
deposits on the territories of Neamt, Bacau and Vaslui districts, situated in the Siret and Prut
River Basins. Lithologically, the water-bearing deposits are constituted of sands and sandstones
thin layer. Geologically, the wells have pierced the following sub-stages of the Sarmatian:
Buglovian, Volhynian, Basarabian and Chersonian. The wells data have indicated that the
Sarmatian deposits thickness is highly variable, going from 295 m (lasi) to 886 m (Bdrlad). It is
considered that the Sarmatian deposits unconformably overlay the Late Badenian ones, because
the Early Buglovian is lacking. The upper boundary of Sarmatian, respectively the Sarmatian-
Meotian boundary, is difficult to assign due to the lack of sure paleontological elements.

Lithologically, the water-bearing deposits are constituted of thin layers with fine towards
medium grain-size (sands, rarely gravels), sometimes with lens aspect, situated at depth of 30—
350 meters.

Hydrogeologically and hydrochemically, the investigation of wells data has revealed important
areal differences, of quantitative and qualitative order, both horizontally and vertically. The
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 groundwater is mainly used for drinking water supply, agricultural and industrial supplies.
The criterion for selection as “important” consists in its size that exceeds 4,000 km?,

Republic of Moldova: Criteria for delineation are: geological boundaries; groundwater flow
lines; chemical and one quantitative status; GWB vulnerability; surface—groundwater
interaction. The MD GWB consists of five deep aquifers.

Silurian - Cretaceous aquifer (S-K2) is spread on the whole territory of the basin and it is used
for centralized water supply only in the northern part of the basin. Groundwater is contained in
limestone, sandstone, with interlayers of Silurian marls and argilites with total thickness varying
from 50-60 m to 100-120 m. Water bearing capacity of the aquifers vary in a wide range.
Dominating values of hydraulic conductivity and transmissivity are rather low (K=0.12-0,37
m/day, Km=10-50 m2/day). The chemical composition of the Silurian-Cretaceous aquifers is
heterogenous. In the northern part of the basin fresh groundwaters with mineralisation <1g/l
and dominating hydrocarbonate-sulphate-calcium-magnesium ions are detected. Going to the
south chemical composition of the aquifer the characteristics is changing to hydrocarbonate-
sulphate-sodium and hydrocarbonate sodium type and the amount of total dissolved solids
increases to 2-10 mg/I.

Baden-Sarmatian aquifer (N1b-s) is the most productive and most important for centralized

water supply. Water-bearing layers are represented by limestone with interlayers of fine grained
sand, sometimes clays, marls and gypsum. Thickness of the aquifer reaches 50 m, in some places
up to 90 m, with average thickness of about 25 m. In the northern part of the basin water bearing
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sediments outcrop to the pre-Quaternary surface and these areas coincide with the recharge
zones of the aquifer. Groundwater is discharging into the valley of Prut’s tributaries.
Southwards Baden-Sarmatian aquifer occurs deeper and near the village Gotesti it was detected
by drilling at the depth of 572 m.Hydraulic properties of the aquifer are rather poor. Hydraulic
conductivity reaches 1-12 m/day, with mean values of 5 m/day, transmissivity is also low — only
5-20 m?/day. Capacity of wells varies in a range of 0.09-8l/s.

When water bearing rocks are composed of limestones they contain fresh or slightly mineralised
hydrocarbonate-calcium-sodium water with mineralization below 1 g/l. Such areas, however,
are rather scarce and groundwaters with mineralization above 1 g/l are prevailing in the basin.

Upper Sarmatian Meotic aquifer system (N1s3-m), which can be included in this GWB is only
partially exploited for groundwater abstraction in the southern part of the river basin. Sarmat-
Meotis deposits in the area are represented by fine-grained sands and clay with the lenses of
quartz sand with total thickness of the aquifer 60—70 m. This sand is water-bearing and contains
good quality water. The thickness of water bearing layers is 4-5 m. Yields of exploitation wells
vary between 3 and 7 m3/h. Waters from the aquifer system are supplying the needs of several
enterprises. Near the Prut river valley yields of the wells increase to 10 m3/h with the drawdown
of up to 30 m. This aquifer contains hydrocarbonate-sodium waters with total mineralization of
1-1.5 g/lI. In some areas chemical composition changes to sulphate-hydrocarbonate-sodium and
mineralization increases to 2 g/l. Hydraulic parameters of the aquifer are rather poor: hydraulic
conductivity varies between 0.8-5 m/day with mean values of 2.3 m/day and transmissivity
changes in a range of 10-25 m2/day, mean being 5 m2/day.

Groundwater monitoring results over three wells for the period from 2005 to 2009 indicate a
decrease in the level of groundwater. The rate of decrease is 0.5-1.4 meter per year. This can be
attributed to an increase in the water abstraction from the operating wells located in the vicinity.

Middle Sarmatian (Congeriev) aquifer (N1s2)is used for a centralised water supply in the
southern part of Republic of Moldova. Groundwater is contained in fine-grained sands with
interlayers of clays, sandstones and limestones. Thickness of water bearing sediments varies
from 5-15 m to 40-50 m with mean values of 20-30 m. Hydraulic properties of water bearing
sands are quite poor. Hydraulic conductivity changes from 0.6 to 1.9 m/day average being 1.3
m/day. Transmissivity values are also very low and do not exceed 20-50 m%day. Depth to
groundwater aquifer depends on the landscape and varies from 1.5 to 100 m. Yields of wells
vary from 5 to 75 I/s. When hydrocarbonate-sulphate-chloride anions dominate in groundwater
its mineralisation is below 1.5 g/l. When chloride—hydrocarbonate and sodium ions prevail total
mineralization increases up to 2 g/l. Monitoring of the aquifer indicates a slight decrease in
groundwater level with the rate of 0.4-0.65 m/a.

Pontian aquifer (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 the total
thickness of 70-80 m.Prevailing hydraulic properties of water bearing sands are rather poor.
Hydraulic conductivity changes from 3.5-3.7 with mean values of 3 m/day. Transmissivity
coefficient varies between 18-45 m2/day in some places (e.g. Giurgiulesti village) increasing to
250-260 m?/day. Depth to groundwater aquifer depends on the landscape and varies from 2 to
125 m. Yields of wells vary from 1.1-2.3 /s, increasing southwards to 3.7—7.6 I/s. Near the
village of Taraklia few springs are discharging into Prut river valley with the capacity of 8-9
I/sec. Aquifer contains fresh groundwater with mineralisation <1 g/l (figure 2.6) and prevailing
ions of hydrocarbonate -sulphate-chloride-sodium, sometimes sulphate —hydrocarbonate-
sodium.

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

Description of
status
assessment
methodology.

Chemical Status

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

Romania: The methodology for the chemical status assessment followed the requirements of the
Groundwater Directive (2006/118/EC) as well as the recommendations of the CIS Guidance
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 were
established taken into consideration the NBL values. If no exceedances of the quality standards
and TVs have been recorded, the groundwater body has been considered as being in good
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chemical status. If exceedances of TVs were recorded the following relevant tests were carried
out:

e General assessment of the chemical status: Data aggregation was performed and it
was checked whether the total area of exceedance was greater than 20% of the total
area of the GWB. The test showed a good status for the water body if no exceeding
occurs.

e Saline or other intrusion: not relevant.

e Significant diminution of associated surface water chemistry and ecology due to
transfer of pollutants from the GWB: The location of the exceedance of the relevant TVs
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 body
with the total load in the surface water body did not exceed 50%. The test showed a
good status for the water body.

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

e  Meets the requirements of WFD Article 7(3) — Drinking Water Protected Areas: there is
no evidence of increased treatment due to changes in water quality. The test showed a
good status for the water body

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

o for each monitoring point the annual average concentrations for each indicator was
calculated; for the metals the concentration of the dissolved form was considered;

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

e The GWB is of good chemical status when no EQS or TV is exceeded in any monitoring
point.
e The GWB is of poor chemical status when EQS or TV are exceeded at monitoring points
representing more than 20% of the GWB surface.
Quantitative Status:
Republic of Moldova: The criterion for risk assessment of the quantity status is based on trend
assessment evolution of the groundwater levels. The quantitative status has been assessed taking
into account the CIS Guidance Ne 18

Romania: The criterion for risk assessment of the quantity status is based on trend assessment
evolution of the groundwater levels. The quantitative status has been assessed taking into
account the CIS Guidance Ne 18. The following criteria have been used:

e water balance

e the connection with surface waters

o the influence on the terrestrial ecosystems which depend directly on the GWB
o the effects of saline or other intrusions

The quantitative status analysis has been done for the GWB level by comparing the average of
the hydrostatic level from 2017 (reference year) with the multiannual average levels during the
whole period.

Groundwater
threshold
value
relationships

Receptors considered:
Romania: Drinking Water standards
Republic of Moldova:

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

Romania: The methodology for TV establishment in Romania has been developed according to
CIS Guidance No. 18. NBL are the key elements in the process of TV setting. As described
previously, during the TV establishment, the NBL have been compared with the drinking water
standards. The maximum allowable concentrations (MAC) provided by the Law no.458/2002 as
amended, were chosen as TV where natural background levels (NBL) are smaller than MAC.
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Where background levels are higher than MAC, a small addition of 0.2 NBL was used, in order
to avoid misclassification of the respective GWB (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 Minster
no. 621/2014 approving TV for groundwater bodies from Romania.

Verbal
description of
the trend
assessment
methodology

Republic of Moldova: In order to assess the trend in pollutant concentrations, the results of the
chemical analysis from the monitoring points have been used. Minimum period of analysis was
at least 22 years (1996-2018).

Romania: In order to assess the trend in pollutant concentrations, the results of the chemical
analysis from the monitoring points have been used. Minimum period of analysis was at least 17
years (2000-2017).

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 used for trend assessment were:

e ldentifying the monitoring points and the associated results of chemical analysis,
assessment of data series, for each year of reference period (2000—2017)

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

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

Verbal
description of
the trend
reversal
assessment
methodology

Romania: Trend reversal assessment methodology consists also in the use of Gwstat software.
This method assumes that the time series can be characterized by two linear trends with a slope
change within the time interval (analysis period). Thus, by applying the 95% quantile of the
distribution, a reversal of the trend is identified, if in the 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 method of
reversing the pollutant concentration tendency:

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

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

e conducting a statistical test to verify that the 2-sections model is significantly more than
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) [yes/-]
RO Nitrates 50 mg/I National -
RO Benzen 10 pg/l National -
RO Tricloretilena 10 pg/l National -
RO Tetracloretilena | 10 pg/I National -
RO Ammonium 6.4 mg/l 5,34 mg/l GwB -
RO Chlorides 250 mg/l 78,87 mg/l GWB -
RO Sulphates 250 mg/l 192 mg/l 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/I 0.0003033 mg/I GWB -
RO Nickel 0,02 mg/I 0.00053 mg/I GWB -
RO Copper 0,1 mg/l 0.00307 mg/l GWB -
RO Zinc 5 mg/l 0.02425 mg/l GwB -
RO Cadmium 0,005 mg/I 0.0000455 mg/I GWB -
RO Mercury 0,001 mg/I 0.000003385 mg/l GWB -
RO Lead 0,01 mg/l 0.0001825 mg/I GWB -
RO Arsenic 0,01 mg/I 0.003175 mg/I GwB -

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




Danube River Basin Management Plan Update 2021 27

GWB-4: Sarmatian GWB

GWB-4 National share | BG-4 Status 2021 for each national
RO-4 GWB?
Chemical .
(substance) QLIS
List of individual GW-bodies BG-4 BG1G000000N049 Good Good
forming the whole national share RO-4 RODLO04 Poor (nitrates) Good
(national code incl. country code)

Description/C

haracterisation
of the ICPDR

GW-body

The starting point for identifying the boundaries of the GWB BG1G000000N049 Sarmatian is

the geological boundaries. The lithological composition of water-bearing deposits is as follows:
- inBulgaria: limestones, sands;

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

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

sandstones or covered with loess. GWB main use is for drinking water supply, agriculture and

industry supply.

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

water resources in these deposits. The lithological composition of water-bearing deposits is

oollitic limestones and organogenic limestone.

Overlying strata consists of loess and clays. The GWB is well protected in the clay covered
areas, but is vulnerable to pollution in pre-dominantly loess and sands covered areas. This
explains nitrate contamination 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 for selection as “important” is the size, which exceeds 4000 km2,

Description of
status
assessment
methodology.

Chemical Status

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

GQA-Test: General assessment of the chemical status of GWB.

Step 1: Calculation of arithmetic means per monitoring point (MP) for each indicator for the
period 2017-2020. Values below LoQ are replaced by % LoQ.

Step 2: Comparison of arithmetic means with the lowest 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:
- Iffor all indicators, the status is "good", then the GWB in the area of the MP is "good";
- If for one or more indicators, the status is "poor", then the GWB in the area of the MP
is "poor". In this case, a careful analysis was carried out of the primary hydrochemical
data. If the data are doubtful or insufficiently reliable, the indicator (indicators) are
rejected from the final assessment and a respective justification for this is presented.

Step 4: If'in the areas of all MP the status is good, the GWB is determined ‘good’ and no other
tests are needed.

Step 5: The confidence of the assessment is determined by the following criteria:
- Density of the monitoring points in GWB: low (1 MP on area > 200 km?); medium (1
MP on area 50-200 km?), high (1 MP on area <50 km2);
- Data have to meet the following requirements: All analytical methods are validated in
accordance with standard BDS EN 1SO / IEC-17025 or other equivalent internationally

recognized standard. Accredited laboratories shall ensure minimum criteria for all applig
analytical methods. Minimum length of the time series.

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

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

Step 7: If 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. Depending
on the identified locations and GW receptors, relevant tests have been applied: saline or other
intrusion, surface water bodies 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 considering the
possibility for the pollutant to move through the GWB, identification of pressures, additional
trend assessment.

A GWB is in good chemical status when the extent of exceedance is less than 20% and the
remaining tests show that: the quality of groundwater used for drinking and domestic water
supply has not deteriorated, the GW status-related to surface waters and terrestrial ecosystems
(directly dependent of GW) has not deteriorated and there is no 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 followed the requirements of the
Groundwater Directive (2006/118/EC) as well as the recommendations of the CIS Guidance
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 quality standards
and TVs are recorded, the groundwater body is considered as being in good chemical status. If
exceedances of TVs or quality standards are recorded the following relevant tests are carried
out:

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

e Saline or other intrusion: not relevant.

e Significant diminution of associated surface water chemistry and ecology due to
transfer of pollutants from the GWB: the location of the exceedance of the relevant TVs
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 body
with the total load in the surface water body did not exceed 50%. The test show a good
status for the water body if these criteria are achieved.

e Significant damage to GWDTEs due to transfer of pollutants from the GWB: No
GWDTE was found to be damaged. The test show a good status for the water body if
this criteria is achieved,

e  Meets the requirements of WFD Article 7(3) — Drinking 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 considered.

o for each monitoring point the annual average concentrations for each indicator was
calculated; for the metals the concentration of the dissolved form was considered;

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

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

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

The chemical status of the GWB RODLO06 is poor, considering the results of applying the
methodology for chemical status assessment
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Quantitative Status

Bulgaria: The assessment considered data from national and self-monitoring of groundwater
abstraction facilities according to the issued permits. The main criteria for assessing good
quantitative status are the exploitable (available) groundwater resources of GWB and the
groundwater level. To verify compliance with the requirements of the WFD, various tests were
performed. The assessment was based on data from 2017-2020 and trends were assessed, with
data from 2007-2020. The following tests were performed:

- Water balance test: the assessment of the GW level downward trend is an indication
that, the available GW resources were exceeded and the GWB is in poor status.

- Surface water test and terrestrial ecosystem test: both not applicable in BG-2 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 assessment
evolution of the groundwater levels. The quantitative status has been assessed taking into
account the CIS Guidance no.18. The following criteria have been used:

e water balance

e the connection with surface waters
o the influence on the terrestrial ecosystems which depend directly on the GWB
e the effects of saline or other intrusions

The quantitative status analysis has been done for the GWB level by comparing the average of
the hydrostatic level from 2017 (reference year) with the multiannual average levels during 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 standards) in
the TV establishment:

Romania: The methodology for TV establishment in Romania has been developed according to
CIS Guidance No. 18. NBL are the key elements in the process of TV setting. As described above,
during the TV establishment, the NBL have been compared with the drinking water standards.
The maximum allowable concentrations (MAC) provided by the Law no.458/2002 as amended,
were chosen as TV where NBL are smaller than MAC. Where NBL are higher than MAC, a small
addition of 0.2 NBL was used, in order to avoid misclassification of the respective GWB (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 Minster
no. 621/2014 approving TV for GWBs from Romania.

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

The NBL were established for each GWB as a result of the project report ‘Assessment of the
natural hydrochemical background of the substances composition of groundwater in Bulgaria"
(GEOFUND V-402), 1998° NBLs are available for Ca, Mg, SO4, Ci, HC03, Total hardness, Cu,
Pb, Zn, As, Fe, F, Al, Mn, Cr, Co, V, J, Ag, Ni, Na, K.

The NBLs were determined for each hydrogeological classes (5 classes) in the 90th percentile
and 50th percentile (median) of the statistical sample.

Criterial values (CVs) have been drinking water standards according to the Bulgarian
Regulation N-9.

When NBL > CV, the TV is equal to NBL.

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

Ktv is usually between 0.5 and 0.75, as recommended and providing reasonable assurance.

Ktv <0.5 has a large certainty and is used for GWBs, which have important economic
significance and are the sole source of drinking water supply of settlements. This value should be
used for such GWB to which they are attached particularly valuable wetlands presence of
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dependent PA terrestrial ecosystems. The higher value (0.75) is used in all other cases or GWBs
already classified bodies at risk.

Verbal
description of
the trend
assessment
methodology

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

Based on regression analysis is assessed whether there is a break in the trend i.e. after sustained
upward trend follows sustained downward trend or the opposite case the sustained downward
trend is followed by sustained upward trend.

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

e If there is detected a maximum in the polynomial curve it means that a change of the
direction of the trend is available - from ascending to descending.

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

e Then, (in case of available maximum) the entire curve is divided into two branches : 1st
branch — till the date of the maximum and the second branch - after the peak.

e In case with available minimum: 1st branch — till the date of the minimum and the
second branch - after the minimum.

e Data from the first and second branch are considered separately and are approximated
by linear trends (straight lines). The date at which it crossed the two approximating
straight lines corresponds to the date at which it changes the direction of the linear
trend - from ascending to descending or from descending to ascending

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

Romania: In order to assess the trend in pollutant concentrations, the results of the chemical
analysis from the monitoring points have been used. Minimum period of analysis was at least 17
years (2000-2017).

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 used for trend assessment were:

o Identifying the monitoring points and the associated results of chemical analysis,
assessment of data series, for each year of reference period (2000—2017)

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

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

Verbal
description of
the trend
reversal
assessment
methodology

Bulgaria: The starting point for trend reversal should be placed where the concentration of the
pollutant reaches 75% of the groundwater quality standard or 75% of the threshold value of the
relevant pollutant. Selected starting points should be possible to reverse trends in the most
effective way before pollutant concentrations can cause irreversible changes in groundwater
quality. When we have GWB who responds too slowly to changes, there may be a need for an
early starting point and vice versa - for responsive GWB should be chosen starting point at a
later moment.

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

o |If there is detected a maximum in the polynomial curve it means that a change of the
direction of the trend is available - from ascending to descending.

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

e Then, (in case of available maximum) the entire curve is divided into two branches: 1%
branch — till the date of the maximum and the second branch - after the peak

In case with available minimum: 1%t branch —till the date of the minimum and the second branch
- after the minimum.
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Data from the first and second branch are considered separately and are approximated by linear
trends (straight lines). The date at which it crossed the two approximating straight lines
corresponds to the date at which it changes the direction of the linear trend - from ascending to

descending or from descending to ascending

By extrapolation of the second (falling) trend can be predicted date at which the starting
concentration (75% 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 methodology consists also in the use of Gwstat software.
This method assumes that the time series can be characterized by two linear trends with a slope
change within the time interval (analysis period). Thus, by applying the 95% quantile of the
distribution, a reversal of the trend is identified, if in the 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 method of
reversing the pollutant concentration tendency:

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

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

e conducting a statistical test to verify that the 2-sections model is significantly more than
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) [yes/-]
RO Nitrates 50 mg/l National Yes
RO Benzen 10 pg/l National -
RO Tricloretilena 10 pg/l National -
RO Tetracloretilena | 10 pg/I National -
RO Ammonium 0.7 mg/l 0.504 mg/I GWB -
RO Chlorides 250 mg/l 189 mg/I GWB -
RO Sulphates 250 mg/l 120.5 mg/l GWB -
RO Nitrites 0,5 mg/l 0.069 mg/I GWB -
RO Phosphates 0,5 mg/l 0.21 mg/l GWB -
RO Nickel 0,02 mg/l 0.035 mg/I GWB -
RO Zinc 5 mg/l 0.355 mg/I GWB -
RO Cadmium 0.005 mg/I 0.000202 mg/I GWB -
RO Mercury 0.001 mg/I 0.00012 mg/l GWB -
RO Lead 0.01mg/l 0.001 mg/I GWB -
RO Arsenic 0.01 mg/I 0.0013 mgl/l GWB -
BG Nitrates 39.87 mg/I 9.49mg/I GWB -
BG Pesticides sum 0.375 pg/l GWB -
BG Arsenic 0.0077 mg/I 0.0007mg/I GWB -
BG Lead 0.0076 mg/l 0.0005 mg/l GWB -
BG Cadmium 0.0039 mg/I 0.0005 mg/I GWB -
BG Mercury 0.0008 mg/I 0.0002 mg/I GWB -
BG Ammonium 0.3758 mg/I 0.0031mg/l GWB -
BG Chlorides 188.75 mg/l 5 mg/l GWB -
BG Sulphates 189 mg/l 6 mg/l GWB -
BG Tri+Tetraclo- 7.5 pg/l GwB
retilena
BG Conductivity 1713.6 uS/icm 854.5 uS/cm GWB -
BG Manganese 0.0379 mg/I 0.016 mg/I GWB -
BG Total Iron 0.1513 mg/I 0.005 mg/I GWB -
BG Nitrites 0.375 mg/l 0.0001 mg/I GWB -
BG Sodium 158.25 mg/l 33 mg/l GwB -
BG Chromium 38.25 mg/l 3 pg/l GWB -
BG Cupper 0.1501 mg/I 0.003 mg/I GwB -
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BG Nikel 15.5 ug/l 2 ug/l GWB -
BG Zink 0.7537 mg/I 0.015 mg/I GWB
BG COD - Mn 3.8625 mg0O2/I 0.45 mgO2/I GWB -
BG PO4 0.3798 mg/I 0.0195 mg/I GWB -
BG Cyanides 0.04 mg/I 0.01 mg/l GWB -

GWAB-5: Mures / Maros
GWB-5 National share HU-5 Status 2021 for each national
RO-5 GWB?
Chemical .
(substance) QLG
List of individual GW-bodies HU HU_AIQ605 Poor (NH4, Good
forming the whole national share NO3, S04, CI)
(national code incl. country code) HU HU_AIQ604 Good Good
HU HU_AIQ594 Poor (NHa, Poor
NOs3, SO,)
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 southern Hungarian
— Romanian border, to the north of the actual river bed of the Maros/Mures. In particular, it is
an important water resource for drinking water purposes for both countries and water
abstraction in one country influences the water availability in the other.

The basin of the SE part of the Great Hungarian Plain is filled up with more than 2000 m thick
deposits of different ages, which are progressively thinning in Romania. The alluvial fan of the
Maros/Mures River forms the Pleistocene part of the strata. The aquifer is divided into several
GWBs in both countries. Despite the differences in the delineation method of the two countries,
it was possible to select the relevant water bodies from the transboundary point of view. Of the
four water bodies containing cold water in Hungary (HU), two contain Quaternary strata from
the surface to a depth of 30 m, namely the shallow GWBs (HU_AIQ605, HU_AIQ594).
Underneath them are two porous GWBs (GWB HU_AlQ604, HU_AlQ593), which, besides
Quaternary strata, include some parts of the Upper- Pannonian deposits as well (to a depth of
400-500 m corresponding to the surface separating cold and thermal waters).

Two Quaternary water bodies have been selected in Romania.

On the Romanian side, two water bodies are included in the transboundary evaluation because
in the Romanian method there is a separating horizon at the limit of the Upper (GWB
ROMU20) and Lower Pleistocene (GWB ROMU22) age of the strata. Both water bodies can be
lithologically characterised by pebbles, sands and clayey inter-layers, but the upper part is
significantly coarser with better permeability. Virtually following the same separation line on
the Hungarian side, the lower 100 m of the 250-300 m thick Pleistocene strata is silty-sand,
sandy-silt, sand and clay, and the upper part is mainly sand with gravel, so that permeability
improves towards the surface (the hydraulic conductivity of the aquifers ranges between 5-30
m/day). The covering layer is mainly sandy silt and clay of 3-13 m thickness.

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

In Hungary both confined and unconfined conditions occur in the southern water bodies
(HU_AIQ604, HU_AIQ605) and mainly confined conditions are characteristic for the water
bodies of the upward flow system (HU_AIQ593, HU_AlQ594). The groundwater table is 2-4 m
below the surface in Hungary. Recharge in sandy areas has only local importance (15
Mm3/year). At present, because of the considerable amount of water abstracted from the deep
layers, there is a permanent recharge from shallow groundwater to the deep groundwater
system (app. 15 Mm3/year) and large areas with sandy-silty covered layers also contribute to
the recharge of the abstracted amount in Hungary. Another important element of the global
recharge of the Hungarian part is the lateral flow across the border, estimated at 15-20 Mm?3/d
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(uncertain value based on limited available knowledge). The direction of the groundwater flow
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 the chemical status assessment followed the requirements of
the Groundwater Directive (2006/118/EC) as well as the recommendations of the CIS
Guidance 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 quality standards
and TVs are recorded, the groundwater body is considered as being in good chemical status. If
exceedances of TVs or quality standards are recorded the following relevant tests are carried
out:

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

e Saline or other intrusion: not relevant.

e Significant diminution of associated surface water chemistry and ecology due to
transfer of pollutants from the GWB: the location of the exceedance of the relevant
TVs 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 body
with the total load in the surface water body did not exceed 50%. The test show a good
status for the water body if these criteria are achieved.

e Significant damage to GWDTEs due to transfer of pollutants from the GWB: No
GWDTE was found to be damaged. The test show a good status for the water body if
this criteria is achieved;

e  Meets the requirements of WFD Article 7(3) — Drinking 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 considered:

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

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

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

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

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

Hungary: Assessment of the chemical status of GWBs was conducted: Analysing of the
chemical data of individual monitoring points within each of the GWBs; Identifying of the
pressures - sources of pollution; The NBLs were calculated and used to determine TVs. TVs
have been determined according 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 indicators
of the report under Art. 5 of Directive 2006/118/EC.

The following parameters were investigated:

a) NBL was determined for the following components: nitrate, ammonium, specific
conductivity, sulphate, chloride, arsenic, cadmium, lead, mercury, orthosphosphate

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

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

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

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

e water balance
e the connection with surface waters

o the influence on the terrestrial ecosystems which depend directly on the GWB
o the effects of saline or other intrusions

The quantitative status analysis has been done for the GWB level by comparing the average of
the hydrostatic level from 2017 (reference year) with the multiannual average levels during the
whole observation period.

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

e GW alteration (Drawdown) test

e Water Balance test

e Surface Water Flow test

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

Groundwater
threshold
value
relationships

Receptors considered
Romania: Drinking Water standards
Hungary: Drinking water

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

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

As described previously, during the TV establishment, the NBL have been compared with the
drinking water standards. The maximum allowable concentrations (MAC) provided by the Law
n0.458/2002 as amended, were chosen as TV where NBL are smaller than MAC. Where
background levels are higher than MAC, a small addition of 0.2 NBL was used, in order to
avoid misclassification of the respective GWB (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
Minster no. 621/2014 approving TV for groundwater bodies from Romania.

Hungary:

EQS for herbicides and total pesticides, tri-, tetrachloroethylenes based on 201/2001. (X.25.)

Gov. decree and the 6/2009. (1V.14.) KvWWM-EUM-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 other
components the DWS is applicable.

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

Verbal
description of
the trend

Romania: In order to assess the trend in pollutant concentrations, the results of the chemical
analysis from the monitoring points have been used