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INTRODUCTION 
 

Methodology of Pressures/Impacts Analysis and Risk Assessment 
 
The overall aim of the Pressure and Impact analysis (PIA) is the identification/estimation of 
water bodies at risk, possibly at risk or not at risk of failing the WFD environmental objectives. 
Water bodies have been classified possibly at risk in the case of insufficient information or 
knowledge. Based on the identified significant anthropogenic pressures the Pressure and 
Impact Analysis and Risks assessment (RA) of not achieving the WFD environmental objectives 
for WBs in the pilot Prut RB of Ukraine. The results of from WFD compliant monitoring network 
JFS 2013 and WFD compliant classification of WBs made by the experts of EPIRB Project were 
used for the PIA and RA based on DPSIR methodology and the Guidance Documents 
addressing Hydromorphology and Phisico-Chemistry i) and Chemical Status of Surface WBs ii). 
In addition the available data of national monitoring network (the Central Geophysical 
Observatory and the Dniester-Prut Basin Department) and national Water Quality Norms and 
Standards were used for the PIA and RA. The approach followed an interim procedure of risk 
estimation using pressure and impact criteria/thresholds values for significant anthropogenic 
pressures in the pilot Prut RB Ukraine. 
 
The PIA and RA were carried out according to the EU WFD CIS Guidance Document No.3: 
Analysis of Pressures and Impacts and included:   
 

- PIA and RA for SWB and GWBs for significant hydromorphological alterations  
- PIA and RA for SWB and GWBs for Physico-Chemistry, including: 
- for significant point and non-point sources of pollution, 
- for general physico-chemical elements 

- for chemical status for surface and ground water bodies. 
 
 

1 RISK ASSESSMENT OF FAILING THE 
ENVIRONMENTAL OBJECTIVES FOR 
HYDROMORPHOLOGICAL ELEMENTS 

 
The assessment is based on expert judgement and planned to be implemented through a 2-
step approach that can be undertaken in parallel or consecutively for the five EPIRB Project 
pilot basins: 
 
Step 1: Analysis if water bodies are at risk to fail objectives due to hydromorphological 
alterations by implementing the proposed risk criteria through desk work using: 
 
Previous EPIRB Project Prut survey and assessment finding on hydromorphology and existing 
national information on hydrology, eventually morphology and related pressures. 
 
Step 2: Analysis if water bodies are at risk to fail objectives due to hydromorphological 
alterations by additional survey was part of the 2nd EPIRB Project Joint Field Survey: 
 
The surveys will be targeted as it is based on identified knowledge gaps that are identified 
during the desk work. The on-site surveys serve the collection of missing information on-site to 
fill gaps and to complete the Pressure-Impact Analysis and risk assessment in follow up. 
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Table 1: Risk criterion: Impoundment / Reservoir Effect 
 

River 
Size  

Not At Risk Possibly At Risk At Risk 

Small 
& 
Medium 

No impoundment 
No impoundment >500m 

upstream effect and the water 
body affected is impounded < 
10% in relation to its overall 

length 

No sufficient information  
is available; 

Individual Impoundment 500 ï 
1,000 m  

OR 

several impoundments are in place 
and affect 10-30% of the overall 

water body length 

Individual Impoundment 
>1,000 m  

OR 

several impoundments are in 
place and affect >30% of the 

overall water body length 

Large No impoundment >500m 
upstream effect and the water 

body affected is impounded < 
10% in relation to its overall 

length 

No sufficient information is 
available; 

Individual Impoundment 500 ï 
2,000 m 

OR 

several impoundments are in place 
and affect 10-30% of the overall 

water body length 

Individual Impoundment 
>1,000 m  

OR 

several impoundments are in 
place and affect >30% of the 

overall water body length 

 
A lot of water bodies in low part (small rivers) of Prut river basin (Ukrainian part) are identified as 
WBs at risk of impoundment / reservoir effect by using the above-mentioned risk criterion. 
According to the available information of Prut River Basin Authority all most all small rivers of 
Chernivtsi region in the Prut river basin have several impoundments in place and affect > 30% 
of the overall water body length. But one can say with certainty only for research rivers Korovya, 
Ryngach, where JFS was done on July 2013.  
 
Table 2: Risk criterion: Hydropeaking 
 

River 
Size  

Not At Risk Possibly At Risk At Risk 

Small 
& 
Medium  

No hydropeaking 
Hydropeaking amplitude below 

dam < 1:3 

Hydropeaking amplitude  
is unknown/Insufficient information 
Hydropeaking amplitude 1:3 up to 

1:5 

Hydropeaking amplitude 
below dam > 1:5 

Large No hydropeaking or 
Hydropeaking amplitude is very 

small/insignificant 

Hydropeaking amplitude  
is unknown/Insufficient information 

Any visible/significant 
hydropeaking 

 
There are 3 water bodies at risk under hydropeaking risk criterion, where 3 derivative mini hydro 
power plants (mini-HPP) were built, including WBs: Prut (Snytynska mini-HPP), Probiyna ( 
Probiynivska mini ïHPP) and Byliy Cheremosh (Holoshynska mini HPP). See Map 1 and table 3 
with the list of mini HPP of the pilot area. 

 

 
 

Picture 1. Mini diversion power plant on Byliy Cheremosh river 
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Map 1. Mini derivative hydropower plants in the pilot Prut RB in Ukraine 

 
Table 3: Mini derivative power plants in the pilot Prut RB of Ukraine 

 

 
 
Table 4: Risk criterion: River Morphology  
 

River 
Size  

Not At Risk Possibly At Risk At Risk 

Small 
& 
Medium 
& 
Large 

The surveyed river reach is 
assessed with óhigh qualityô: 

Morphological Quality Class 1 
OR 

<30% of overall water body 
length is allocated to 

Morphological Quality Class 3-5 

No sufficient information  
is available; 

OR 

<70% of overall water body length 
is allocated to Morphological Quality 
Class 3-5 and <30% of WB length 

Morphological Quality Class 4-5 

>70% of overall water body 
length is allocated to 

Morphological Quality Class 
3-5  
OR 

>30% of overall water body 
length is allocated to 

Morphological Quality Class 
4-5 

 
There are 11 water bodies identify as a bodies at risk because >30% of overall water body 
length is allocated to Morphological Quality Class 4-5 (gavial abstraction) - Prutets 
Chemigivskiy, 10 bodies of Prut in different part of basin, but its number are much more. A lot of 
hydro technical constructions for bank protection were built on rivers of the Upper Prut basin 
(Picture 2).  
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Picture 2. River Cheremosh. Bank protected hydro technical construction ï dam 
 

 
 

Picture 3. River Prut (SW 2) (not at risk) 
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Picture 4. River Medvedka, (SW 10) (at risk) 

Map 2. Heavily Modified Water Bodies/ Water Bodies at risk in the Prut river basin, 
Ukraine 
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Table 5: The Risk assessment for HM, chemical and biological elements of SWBs of the pilot Prut RB of Ukraine 

 
N 

River Group DelCode Group DelName DelCode Elevation Length Area 
Group 
Type 

HM risk 
assesment 

Comments 

1 Prut      SW 2 UA0201/01 Prut UA0201/01 >800 18 112.3 8 Not at risk  

2 
Prut 

 UA0201/02 

Prut UA0201/02 200-800 16 241.5 

7-1 

Not at risk  

3 Prut Prut UA0201/03 200-800 13 295.9 Not at risk  

4 Prut Prut UA0201/04 200-800 16 530.3 Not at risk  

5 Yablunetskiy Prutets 
SW 1 

UA020101/01 Yablunetskiy Prutets UA020101/01 >800 15 64.0 3-1 Not at risk Waste water 
discharge 
from the 
Bukovel Ski 
Resort 

6 Yablunetskiy Prutets UA020101/02 Yablunetskiy Prutets UA020101/02 200-800 8 113.8 7-1 Not at risk  

7 Prutets Chemigivskiy  
SW 3 UA020102/01 Prutets Chemigivskiy UA020102/01 200-800 

6 69.9 
2-1 

Not at risk  

8 Prutets Chemigivskiy 
SW 18 

UA020102/02 Prutets Chemigivskiy UA020102/02 200-800 9 118.0 7-1 At risk 
ógoodô ES 

Gravial 
abstraction  

9 
Prut 

 UA0201/03 Prut 

UA0201/05 200-800 6 595.5 

7 

Not at risk  

10 Prut UA0201/06 200-800 4 669.0 Not at risk  

11 Prut UA0201/07 200-800 19 874.7 Not at risk  

12 Prut UA0201/04 Prut UA0201/08 200-800 13 1032 12 At risk Gavial 
abstraction 

13 Prut UA0201/05 Prut UA0201/09 200-800 10 1737 12 At risk Gavial 
abstraction 

14 Prut 

 UA0201/06  

UA0201/10 200-800 19 1953 

12 

Not at risk  

15 Prut UA0201/11 200-800 3 2069 Not at risk  

16 
Prut UA0201/12 200-800 2 2350 Not at risk  

17 Prut UA0201/13 200-800 8 2775 Not at risk  

18 Pistinka SW19 UA020103/01 Pistinka UA020103/01 >800 12 65.5 3-1 Not at risk  

19 
Lyuchka SW 22 

UA02010301 Lyuchka 
UA02010301/01 200-800 29 275.0 

7-1 
Not at risk  

20 Sopivka UA0201030101 200-800 23 140.0 Not at risk  
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N 
River Group DelCode Group DelName DelCode Elevation Length Area 

Group 
Type 

HM risk 
assesment 

Comments 

21 

Lyuchka UA02010301/02 200-800 
1 416.8 

Not at risk  

22 

Pistinka 
UA020103/02 Pistinka 

UA020103/02 200-800 
7 127.7 

7 

Not at risk  

23 Pistinka UA020106/04 200-800 12 259.9 Not at risk  

24 Pistinka UA020106/05 200-800 1 677.3 Not at risk  

25 Pistinka 

UA020103/03 Pistinka 

UA020106/03 200-800 31 230.2 

7 

Not at risk  

26 Lyuchka UA02010601/01 200-800 15 170.1 Not at risk  

27 
Ribnitsya UA020109/02 200-800 4 104.4 Not at risk  

28 
Dobrovidka UA020104 Dobrovidka UA020107 200-800 

35 130.6 
7 

Possible at 
risk 

Possible at 
risk 

29 
Turka UA020105 Turka UA020108 200-800 

47 111.3 
7 

Possible at 
risk 

Possible at 
risk 

30 
Ribnitsya SW 24 UA020106/01 Ribnitsya UA020109/01 200-800 11 90.7 2-1 

Not at risk   

31 Ribnitsya UA020106/02 Ribnitsya UA020109/02 200-800 45 279.0 7-1 Possible at 
risk 

 

32 Chernyava UA020107 Chernyava UA020110 200-800 72 337.4 7 Possible at 
risk 

 

33 
Beleluya SW 23 UA02008 Beleluya UA020111 200-800 

16 241.3 
7 

Not at risk 
ógoodô 

 

34 
Prut  UA0201/07 Prut UA0201/14 200-800 

7 3042 
12 

Possible at 
risk 

 

35 Prut UA0201/08 Prut UA0201/15 <200 13 3137 11 Possible at 
risk 

Urban and 
industrial 
pollutions 
from 
Kolomiya 

36 Chorniy Cheremosh 
UA02010901/01 Chorniy Cheremosh 

UA02011201/01 >800 36 204.3 

8 

Not at risk  

37 Chorniy Cheremosh  
SW 15 UA02011201/03 >800 

2 320.2 
Not at ri  

38 Shibeni SW 4 UA0201090101/01 Shibeni UA0201120101/01 >800 8 52.8 3-1 Not at risk  

39 Shibeni 
UA0201090101/02 Shibeni UA0201120101/02 >800 4 82.3 

3-1 

Not at risk  

40 Bystrets UA0201120102/01 >800 4 42.9 Possible at  
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N 
River Group DelCode Group DelName DelCode Elevation Length Area 

Group 
Type 

HM risk 
assesment 

Comments 

risk 

41 
Chorniy Cheremosh UA02010901/02 Chorniy Cheremosh UA02011201/02 >800 

4 315.4 
8 

Possible at 
risk 

 

42 
Bystrets UA0201090102 Bystrets 

UA0201120102/02 200-800 
9 62.4 

7-1 
Possible at 

risk 
 

43 
Iltsya SW 20 UA0201090103 Iltsya UA0201120103 200-800 20 105.1 7-1 

Not at risk  

44 

Richka 
UA0201090104 

Richka UA0201120104 200-800 
6 77.8 

2-1 

Not at risk  

45 

Chorniy Cheremosh 

 UA02010901/03 Chorniy Cheremosh 

UA02011201/04 200-800 
15 435.2 

7-1 

Possible at 
risk 

 

46 
Chorniy Cheremosh UA02011201/05 200-800 

6 517.8 
Possible at 
risk 

 

47 
Chorniy Cheremosh UA02011201/06 200-800 

23 774.2 
Possible at 
risk 

 

48 
Chorniy Cheremosh UA02011201/07 200-800 

3 857.6 
Possible at 
risk 

 

49 
Sarata 

 UA0201090201 
Beliy Cheremosh UA0201120201 >800 

13 53.0 

3 

Possible at 
risk 

 

50 
Perkalab Beliy Cheremosh UA0201120202 >800 

10 55.4 
Possible at 
risk 

 

51 
Yalovychera 

UA0201090202 
Beliy Cheremosh UA0201120203 >800 

13 66.7 

3-1 

Possible at 
risk 

 

52 
Probiyna Beliy Cheremosh UA0201120204/01 >800 

9.7 58.1 
Possible at 
risk 

 

53 
Beliy Cheremosh 

UA02010902/01 Beliy Cheremosh 
UA02011202/01 >800 

7 131.4 

8 

Possible at 
risk 

 

54 
Beliy Cheremosh UA02011202/02 >800 

7 261.0 
Possible at 
risk 

 

55 

Probiyna 

 UA02010902/02 Beliy Cheremosh 

UA0201120204/02 200-800 
9.4 140.5 

7-1 

At risk Mini 
hydropower 
station 

56 

Beliy Cheremosh 
SW 6 UA02011202/03 200-800 

19 364.4 

At risk Mini 
hydropower 
station 
óhighô ES 
(upper) 

57 Beliy Cheremosh  UA02010902/03 Beliy Cheremosh UA02011202/04 200-800 18 615.5 7-1 Possible at  
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N 
River Group DelCode Group DelName DelCode Elevation Length Area 

Group 
Type 

HM risk 
assesment 

Comments 

 risk 

58 
Cheremosh SW 5 

 UA020109/01 Cheremosh 

UA020112/01 200-800 
4 1487 

12-1 

Not at risk 
ógoodô ES 

 

59 
Cheremosh UA020112/02 200-800 

23 2009 
Possible at 
risk 

 

60 
Cheremosh UA020112/03 200-800 

7 2096 
Possible at 
risk 

 

61 Cheremosh SW 7 

UA020109/02 Cheremosh 

UA020112/04 200-800 26 2276 

12 

Not at risk  

62 
Cheremosh UA020112/05 200-800 

12 2386 
Possible at 
risk 

 

63 
Cheremosh UA020112/06 200-800 

4 2471 
Possible at 
risk 

 

64 
Cheremosh UA020109/03 Cheremosh UA020112/07 <200 

6 2585 
11 

Possible at 
risk 

 

65 
Putila UA02010903 Putila UA02011203 200-800 

43 393.0 
7-1 

Possible at 
risk 

 

66 
Mlenyusha 

UA02010904 Berezhonka 

UA02011206 200-800 
18 80.3 

2 

Possible at 
risk 

 

67 
Berezhonka UA02011207 200-800 

26 77.7 
Possible at 
risk 

 

68 
 Glybochok UA02011208 200-800 

9 83.4 
Possible at 
risk 

 

69 Prut UA0201/09 Prut UA0201/16 <200 5 5739 11 At risk Urban and 
industrial 
pollutions 

70 
Brusnitsa UA020110 Brusnitsa UA020113 <200 

25 116.0 
6 

Possible at 
risk 

 

71 Prut UA0201/10 Prut UA0201/17 <200 4 5871 11 Possible at 
risk 

 

72 
Volochina UA020111/01 Prut UA020114/01 200-800 

12 78.1 
2 

Possible at 
risk 

 

73 
Volochina UA020111/02 Prut UA020114/02 <200 

10 144.5 
6 

Possible at 
risk 

 

74 Prut SW 21 UA0201/11  UA0201/18 <200 10 6060 11 At risk 
óhighô ES 

Abstraction of 
gavial 

75 

Sovitsa UA020112/01 Prut UA020115/01 200-800 
23 171.1 

7 HMWB 

several 
impoundments 
are in place and 
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N 
River Group DelCode Group DelName DelCode Elevation Length Area 

Group 
Type 

HM risk 
assesment 

Comments 

affect >30% of 
the overall water 
body length 

76 

Sovitsa UA020112/02 Prut UA020115/02 <200 

17 230.1 

6 

HMWB several 
impoundments 
are in place and 
affect >30% of 
the overall water 
body length 

77 
Prut UA0201/12  UA0201/19 <200 

5 6298 
11 

Possible at 
risk 

 

78 

Sovitsa Kitsmanska UA020113/01 Prut UA020116/01 200-800 

19 153.9 

7 

HMWB several 
impoundments 
are in place and 
affect >30% of 
the overall water 
body length 

79 

Sovitsa Kitsmanska UA020113/02 Prut UA020116/02 <200 

22 270.5 

6 

HMWB several 
impoundments 
are in place and 
affect >30% of 
the overall water 
body length 

80 Prut UA0201/13  UA0201/20 <200 8 6626 11 At risk Urban and 
industrial 
pollutions 

81 Shubranets UA020114/01 Prut UA020117/01 <200 22 71.0 1 HMWB  

82 

Shubranets UA020114/02 

Prut UA020117/02 <200 

2 127.9 

6 

At risk >70% of 
overall water 
body length is 
allocated to 
Morphological 
Quality Class 
3-5  

 

83 
Prut UA020117/03 <200 

1 197.9 
Possible at 

risk 
 

84 
Moshkov UA02011401/01 Shubranets UA02011702/01 200-800 

7 30.4 
2 

HMWB  
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N 
River Group DelCode Group DelName DelCode Elevation Length Area 

Group 
Type 

HM risk 
assesment 

Comments 

85 
Moshkov UA02011401/02   UA02011702/02 <200 

13 69.2 
1 

Possible at 
risk 

 

86 Prut UA0201/14  UA0201/21 <200 10 6875 11 At risk Urban and 
industrial 
pollutions 

87 Dereluy UA020115/01 Dereluy UA020118/01 200-800 12 89.4 2 Possible at 
risk 

 

88 Korovya UA02011801/01 200-800 13 66.9 At risk Several 
impoundments 
are in place 
and affect 
>30% of the 
overall water 
body length 

89 Dereluy UA020115/02  UA020118/02 <200 13 77.2 1 Possible at 
risk 

 

90 Korovya  SW 14 UA020115/03 Dereluy UA02011801/02 <200 14 110.5 6 At risk 
óhighô ES 

Garbage, 
diffuse 
pollutions 

91 Dereluy SW 17 UA020118/03 <200 12 313.1 At risk 
ógoodô ES 

Garbage, diffuse 
pollutions 

92 Prut UA0201/15  UA0201/22 <200 8 7241 11 Possible at 
risk 

 

93 Gukiv SW 13 UA020116 Prut UA020119 <200 34 115.6 6 At risk 
ógoodô ES 

Garbage, diffuse 
pollutions 

94 Mol'nycya UA020117 Prut UA020120 <200 25 131.0 6 Possible at 
risk 

 

95 

Rokytna SW 9  UA020118 Prut UA020121 <200 36 

136.5 

6 

At risk 
óhighô ES 

Several 
impoundments 
are in place and 
affect >30% of 
the overall water 
body length 
Garbage, diffuse 
pollutions 

96 Ryngach  SW 8 UA020119 Prut UA020123/02 <200 20 203.8 

6 

At risk 
ógoodô ES 

Several 
impoundments 
are in place and 
affect >30% of 
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N 
River Group DelCode Group DelName DelCode Elevation Length Area 

Group 
Type 

HM risk 
assesment 

Comments 

the overall water 
body length 
Garbage, diffuse 
pollutions 
agriculture 

97 
Prut 

UA0201/16 

 UA0201/23 <200 9 
7402 

11 

At risk Gravel 
abstraction 

98 
Prut  UA0201/24 <200 4 

7543 
At risk Gravel 

abstraction 

99 
Prut  UA0201/25 <200 5 

7688 
At risk Gravel 

abstraction 

100 
Prut  UA0201/26 <200 9 

7786 
At risk Gravel 

abstraction 

101 
Prut  UA0201/27 <200 7 

7997 
At risk Gravel 

abstraction 

102 
Prut  UA0201/28 <200 17 

8099 
At risk Gravel 

abstraction 

103 
Prut  UA0201/29 <200 9 

8469 
At risk Gravel 

abstraction 

104 

Cherlena 
UA020120 

Glados UA02012501 <200 34 

168.6 6 

At risk Several 
impoundments 
are in place and 
affect >30% of 
the overall water 
body length 

105 
Glados  UA020125/01 <200 3 

241.4 

6 

Possible at 
risk 

 

106 
Glados Prut UA020125/02 <200 2 

340.2 
Possible at 

risk 
 

107 
Gerca 

UA020121 

Prut UA020122 <200 12 
91.7 

1 

Possible at 
risk 

 

108 
Ryngach SW 16  UA020123/01 <200 22 

85.1 
At risk 
ógoodô ES 

Pounds 

109 
Ryngach-1 Ryngach UA02012301 <200 16 

63.5 
Possible at 

risk 
 

110 
Dynauci Prut UA020124 <200 25 

89.4 
Possible at 

risk 
 

111 
Scherbynci Glados UA02012502 <200 22 

69.2 
Possible at 

risk 
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N 
River Group DelCode Group DelName DelCode Elevation Length Area 

Group 
Type 

HM risk 
assesment 

Comments 

112 
Stalineshti Glados UA02012503 <200 26 

95.3 
Possible at 

risk 
 

113 
Pacapule Prut UA020126 <200 24 

94.0 
Possible at 

risk 
 

114 
Dona 

 MD/UA020122 
Prut UA020127 200-800 7 

28.8 
5 

Possible at 
risk 

 

115 
Medvedka SW 10 

MD/UA020124 
Prut UA020129 200-800 6.76 

27.4 
5 

At risk 
ógoodô ES 

Agriculture 

116 Viliya SW 11 MD/UA020125 Prut UA020130 200-800 20.3 132.6 10 At risk 
ógoodô ES 

Agriculture 

117 
Lopatynka SW 12 

MD/UA020126 
Prut UA020131 200-800 14 

75.6 
2 

At risk 
ógoodô ES 

Agriculture 

118 Rakovec' MD/UA020127 Prut UA020132 200-800 18 148.5 10 HMWB  

 

 
DelName DelCode Criteria Elevation, m Type 

 

 
Cherlena Rezervoir UAL020101 HMWB >200 1  

 
Surface River Water bodies not at risk ï 34, possible at risk ï 49, at risk ï  28, HMWB ï 7 and 1 Lake Water Body is a HMWB. 
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2 SIGNIFICANT PRESSURES-IMPACTS ANALYSIS AND 
RISKS ASSESSMENT FOR SURFACE WATER BODIES 
CAUSED BY POINT AND NONPOINT SOURCES OF 
ORGANIC AND NUTRIENTS POLLUTIONS IN PILOT 
PRUT RB 

 

2.1 Point Sources of Pollutants  
 
Waste Water Treatment plants are the significant point sources of multi spectrum pollutants, 
including organic matter, nutrients (particularly, nitrogen and phosphorus) and different chemical 
pollutants, taking into account that most of industrial enterprises discharge their treated or low 
treated wastewaters to the municipal sewer and transported to WWTP for the final treatment 
together with domestic Waste Water (WW). For the assessment of pressure of Untreated Waste 
Waters (WW) related to emissions of BOD5, COD, Ntot and Ptot into the environment the 
inventory of the Wastewater treatment in agglomerations with population higher that 10 000 of 
Prut River Basin (UDRB) was done (Yaremche is special case ï local population + tourists). 
The table 6 gives a rough overview of the present situation on wastewater treatment in the PRB 
(Ukraine) in the main agglomerations.  
 
Table 6: Reference scenario: wastewater treatment in agglomerations near 10000 PE in 
the Prut River basin (Ukraine) 
 

Rivers 
 

agglomerat
ion 

populati
on, 

capita 

Level of sewer coverage  

WWTP 
units 

WW 
Treatment 

level  

People 
connected 
to sewer, 
ʈɽ, 

capita 

Portion of 
population, 

connected to 
sewer % 

Prut Yaremche 8000 3000 37,5 1 secondary 

Prut Kolomyya 61 429 50 000 81,4 1 secondary 

Prut Chernivtsi 262 294 180 000 68,6 1 secondary 

 
Significant number of agglomerations less than 10 000 PE (small towns, townships and rural 
settlements) is located in pilot area and has decentralized sanitation systems (septic tanks and 
pit latrines), which generate diffuse organic, nutients and microbial pollutions of local water 
resources. Due to a lack of statistics on access to sanitation of population in agglomerations 
less than 10 000 the assessment of wastewater loads generated by them was not done in this 
wastewater pressure analysis and risk assessment. 
 
The inventory of emissions of BOD5, COD, Ntot and Ptot and assessment of the risks of organic 
and nutrients pollution of SWBs were done according to the Guadance Documenton 
Pressure/Impact Analysis (Risk Assessment) addressing hydromorphology and physic-
chemistry in the EPIRB Project Pilot Basin (GD 1). This Analysis was done for 3 agglomerations 
near and more than 10 000 PE of the Pilot PRB. The pressure indicators: Untreated 
wastewaters load in relation to the annual minimum flow of recipient river WB and Total share of 
wastewater in the river were calculated and use to assess the risk of falling the WFD 
environmental objectives. 
Indicator of Untreated waste waters load was calculated according to the following equations: 

 
For collected and untreated waste water 
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Dww = L / Qmin,r 
And for collected and treated wastewater 

Dww = (L*(1-ɖ))/ Qmin,r 
 
Description of used variables: 
 
o Dww : Specific wastewater discharge into the respective river water body 
o L : Total (dimensionless) load equivalent originating from wastewater discharge into the 

river in terms of number of inhabitants connected to the sewerage system 

o Qmin,r; Annual minimum flow m3/s 

¶ ɖ : Treatment efficiency, reflected the level of the performance of the treatment plant (for 
secondary treatment it is 0,9 for BOD, 0,75 ï for COD and 0,9 ï for NH4( according to 
GD1). 

Indicator of Total share of waste water in the river was calculated according to the 
follow in equation: Sww = ×Qww/MQr 
 
Description of used variables: 
 
o Sww : Total share of wastewater in a river at a given cross section along the river 
o Qww : Total of all (current/future) wastewater discharges into the river [m3/s] 
o MQr : Mean annual flow of the river [m3/s] 
 
Calculations of the BOD5, COD, Ntot and Ptot emissions discharged to the rivers are presented in 
the Table 7. 
 
To calculate the emissions the following population equivalents values were used: 1PE BOD = 
60 g/d; 1PE COD= 110 g/d;1 PE Ntot= 8,8g/d. For calculation of Ptot emissions 1 PE Ptot = 2,5 g 
P/PE/day taking into account the significant load caused by using of phosphorus detergents 
(reference: Technical Report: ICPDR Municipal Emission Inventory 2006 / 2007 
(agglomerations Ó 2000)) in addition the treatment efficiency coefficient = 0,2 based on the 
practical knowledge that the secondary classical treatment used on Ukrainian WWTPs takes out 
only 20% of Phosphorus loads. 

 
Table 7: Emissions of BOD5, COD, Ntot and Ptot from non-treated WW in the PRB (Ukraine) 
Name of 
agglomerations 

Treatment 

Load 
(ʈɽ) 

BOD5 

emission, 
t/y 

COD 
emission, 
t/y 

Ntot 
emission
, t/y  

P tot 
emission, 
t/y 

Verkhovina Secondary 2000 39.4 72.3 5.8 1.6 

No treatment 3600 80.3 144.5 11.6 3.3 

Total Verkhovina: 5600 119.7 216.8 17.4 4.9 

Kosiv Secondary 2790 55.0 100.8 8.0 0.5 

No treatment 5666 124.1 227.5 18.2 5.2 

Total Kosiv: 8456 179.1 328.3 26.2 5.7 

Yaremche Secondary 3000 59.1 108.4 8.7 0.5 

No treatment 5000 109.5 200.7 16.1 4.6 

Total Yaremche: 8000 168.6 309.1 24.8 5.1 

Deltatyn Secondary 500 9.9 18.1 1.4 0.1 

No treatment 7800 170.8 281.9 22.5 7.1 

Total Delyatyn: 8300 180.7 300.0 23.9 7.2 

Lanchyn No treatment 7900 173.0 317.2 25.4 7.2 

Kolomyya Secondary 50000 985.5 1806.8 144.5 9.1 

No treatment 11429 255.5 458.9 36.7 10.4 

Total Kolomyya: 61429 1241.0 2265.7 181.2 19.5 

Pechenizhyn No treatment 5 300 116.1 212.8 17.0 4.8 
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Snyatyn Secondary 4040 78.8 146.0 11.7 0.7 

No treatment 6060 131.4 243.3 19.5 5.5 

Total Snyatyn: 10100 210.2 389.3 31.2 6.2 

Vashkovtsy No treatment 5 400 118.3 216.8 17.3 4.9 

Zastavna 
(appr.50%popul
ation or 4050 
inhs live in the 
Prut RB) 

No treatment 8100 
(calc for 
4050 PE) 

88.7 162.6 13.0 3.7 

Kitsman No treatment 6900 151.1 277.0 22.2 6.3 

Novoselitsa No treatment 7800 170.8 313.2 25.1 7.1 

Chernivtsi Secondary 180000 3547.8 6504. 519.0 32.9 

No treatment 82294 1788.5 3304.1 255.5 73.0 

Total Chernivtsi: 262294 5336.3 9808.4 774.5 105.9 

Total emissions, Prut RB 
Ukraine: 

276,994 8,253.6 15,117.2 1,199.2 188.5 

 
Example total  BOD emission calculation for Untreated WW of Yaremche city: 
Yaremche (secondary treatment):   
3000 ʭ60 =180 000 g/d = 0.18 t/d ʭ 365 ʭ 0,9 =59,1 
Yaremche (untreated WW) ï 5000 ʭ 60 = 300 000 g/d = 0.3 t/d ʍ 365 days = 109.5 t/y  
Total BOD emission generated by Yaremche population is 168.6 (59.1+109.9) t per year. 
 
Untreated WW causes substantial organic and nutrients pollution of Prut River basin. There is 
no data base about people connected to WTP, but according to general statistic 95% of 
inhabitants in Ivano-Frankivsk Region use decentralized WS and WWT systems.  
 
During data collection for calculation of impact indicators 1 and 4, we faced the problem of lack 
of information in open access about individual agglomerations - the number of people 
connected to the sewage system, the volume of wastewater produced and discharged by 
WWTPs, lack of hydrological parameters of the river (a small number of hydrological stations).  
 
The impact indicators 1 and 4 for WWTPs were calculated for 7 agglomerations with available 
needed data ( Table 8 -10).  

 
Table 8: Initial data for calculation of pressure indicators 1 and 4 

 
Agglomeration   Volume of 

WW, 
m3/year 

Min water 
discharge, l/s 

Qmin 

Total sum of 
WW, m3/s  

Qww 

Annual water 
discharge, m3/s 

MQr 

Verkhovina 10000 990 0,0003 14,0 

Kolomyia 6460000 6480 0,2 55,0 

Kosiv 820000 900 0,03 2,47 

Yaremche 290000 1160  0,1 6,8 

Delyatyn 6000 3120 0,0002 14,15 

Snyatyn 1960000 900 0,06 40,7 

Chernivtsi 18500000 3000 0,6 75 

 
 

Table 9: Impact indicator 1 of Untreated wastewater from point pollutions ï treatment 
facilities of settlements and risk assessment 
 

Rivers of pilot region  Indicator 1: untreated WW Assessment 

Ch.Cheremosh (Verkhovina) 0.2 Not at risk 
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Rybnitsa (Kosiv) 0,31 Not at risk 

Prut (Yaremche) 0,3 Not at risk 

Prut (Delyatyn) 0,16 Not at risk 

Prut (Kolomiya) 2,5 At risk 

Prut (Snyatyn) 0,4 Not at risk 

Prut (Chernivtsy) 6,0 At risk 
 
 

Table 10: Impact indicator 4 of Total share of waste water in the river from a point source 
pollution and risk assessment  

 

Rivers of pilot region  
Indicator 4: total share of  
wastewater dilution 

Assessment  

Ch.Cheremosh (Verkhovina) 0,00002 Not at risk 

Rybnitsa (Kosiv) 0,01 Not at risk 

Prut (Yaremche) 0,01 Not at risk 

Prut (Delyatyn) 0,00001 Not at risk 

Prut (Kolomiya) 0,003 Not at risk 

Prut (Snyatyn) 0,001 Not at risk 

Prut (Chernivtsy) 0,008 Not at risk 

 
Based on the results Table 7-10, RWB near city Yaremche is possibly at risk of point source ï 
WWTP taking into account the PE and loads calculations (see Table 7.), and RWBs in Kolomiya 
and Chernivtsy are at risk. The numbers of tourists, especially during high tourist season, are 
not included in the initial data for Yaremche city and impact indicators need to recalculate when 
such data will be available. 
 
Furthermore, we calculated the emissions of organic and nutrients for decentralized sanitation 
that contributes a lot in the impacts on environment, including local RWBs and GWBs, taking 
into account Yaremche example where 2/3 of the impact of untreated WW generated by 
unconnected to sewer households used septic tanks and pit latrines WW from which out of 
control and regulations.  
 
In addition to WWTPs, about 50 enterprises ï polluters (Table 11), located in the pilot Prut river 
basin were mapped (See Map 3) and the risk assessment was done for Indicator 4 on total 
share of WW dilution in the framework of analysis of main pressures contributing into quality of 
wastewater discharges. Due to a lack of data only for 24 enterprises-polluters from 55 risk 
assessment was done. As a result of the assessment all River Water Bodies receiving WW from 
24 point sources were defined as not at risk.   
 
Table 11: Risk assessment for Indicator 4: total share of wastewater dilution: point 
sources ï enterprises discharged WW in Prut RB, Ukraine  
(Reference: Ecological passports of Ivano-Frankivska and Chernivetska Regions, 2012) 
 

Ѕ 
on 
Map Name of 

enterprises  
Location 

Volume of WW 
discharges, 
MLN.m

3
/y  

River WB 
receiving 
WW 

Annual 
water 
discharge 
m

3
/s 

MQr  

Indicator 
4:  
total 
share of 
WW 
 dilution 

Assessment 

total 
low 
treated 

Ivano-Frankivsk Region  

Yaremche City Council  

1  Vorohtyanska Vorohta 0,002 0,002 Prut 2,0 0,00003 Not at risk 
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sportschool 
έ½ŀǊƻǎƭȅŀƪέ 

Zavollya 

2  W{/ ά{ƪƻǊȊƻƴŜǊŀέ Polyanytsya 0,087 0,069 Prutets 1,3 0,002 Not at risk 

3  ά5ȅǘȅŀŎƘŜ 
{ŜƭȅǎŎƘŜέ 

Yablunytsya 0,002 0,002 Prutets 1,3 0,00005 Not at risk 

4  Sanatorium 
άaƻǳƴǘŀƛƴ ŀƛǊ 

Vorohta 0,004 0,004 Prut 2,0 0,00006 Not at risk 

5  W{/ άwǳǎƭŀƴŀέ Vorohta 0,001 0,001 Prut 2,0 0,00002 Not at risk 

6 //Ω±ƛƭƭŀƎŜ ŎƻƳΦ 
ǎŜǊǾƛŎŜ ǇǊƻǾƛŘŜǊΩ 

Vorohta 0,008 0,008 Prut 2,0 0,00025 Not at risk 

7 W{/ Ψ.ƛƭƛ DƻǊǾŀǘȅΩ Tatariv 0,001 0,001 Prut 7,33 0,000004 Not at risk 

8 W{/άYƻǊǳƴŀ YŀǊǇŀǘέ Tatariv 0,002 0,002 Prut 7,33 0,000008 Not at risk 

9  W{/ ΨCƛǊƳŀ .ǊƻƭƛǎΩ Tatariv 0,001 0,001 Prut 7,33 0,000004 Not at risk 

10  Med.rehabil.center 
«Kremintsi» 

Tatariv 
(Kremintsi) 

0,008  Prut 7,33 0,00004 Not at risk 

11  Yaremche 
VodoKanal  

Yaremche 0,125 ς  Prut 12,6 0,0003 Not at risk 

12  Hotel «Pervotsvit» Yaremche 0,001 0,001 Prut 12,6 0,000003 Not at risk 

13  Recreation center 
«Legenda» 

Dora 0,002 0,002 Kamianka 0,36 0,0002 Not at risk 

Verkhovynskyi Rayon   

14  Verkhovynske 
Vodokanal 

Verkhovyna 0,022  Chornyi 
Cheremosh 

0,99 0,0007 Not at risk 

15  Med.rehabil. 
/ŜƴǘŜǊΩ±ŜǊƪƘƻǾȅƴŀ 

Verkhovyna 0,005 0,005 Chornyi 
Cheremosh 

0,99 0,0002 Not at risk 

Kosivskyi Rayon   

16 KosivVodoKanal o˴siv 0,065 0,065 Rybnytsya 14,1 0,0002 Not at risk 

17 Ltd «Skifauto» ˴͍ͦͫ͜ 0,001 0,001 Rybnytsya 14,1 0,000002 Not at risk 

18  Recreation center 
«Bayka» 

Goriv 
ό˴ƻǎƛǾύ 

0,001 0,001 Rybnytsya 2,47 0,000013 Not at risk 

19 JSC «Barliskinwest» Cherganivka 0,001 0,001 No name 14,0 0,000002 Not at risk 

20  Sanatorium«Prykarpa
ttya» 

Rozhniv 0,288 0,288 Rybnytsya  14,0 0,0007 Not at risk 

21  {ŀƴŀǘƻǊƛǳƳ ζ˴ƻǎƛǾη Smodna 0,012 0,012 Rybnytsya 14,0 0,00003 Not at risk 

22 Technical School 
˽́̂-96 

Kuty 0,001 0,001  27,42 0,0000012 Not at risk 

Kolomyiskyi rayon   

23  Kolomyia VodoKanal Kolomyia 5,880 ς Prut 55,0 0,003 Not at risk 

24  t{ άYƻƭƻƳȅƛŀ ōǳƛƭŘ 
ƛƴƎ ƳŀǘŜǊƛŀƭǎ tƭŀƴǘέ  

Kolomyia 0,019 0,019 Mlynivka 0,22 0,03 Not at risk 

25  Kolomyiska BK-41 Tovmachyk 0,014 0,014 Tovmachyk 1,05 0,00042 Not at risk 

26 CE «Kovalivske» Kovalivka 0,003 0,003 Lyuchka 3,42 0,000028 Not at risk 

27  Korshivskyi 
passionate 

Korshiv 0,004 0,004 Chornyava 1,62 0,000078 Not at risk 

28  {9 ΨYƻƭƻƳȅƛǎƪȅƛ 
Veterinary Sanitary 
tƭŀƴǘΩ 

Gody Do 
brovidka 

0,002 0,002 No name 0,3 0,00021 Not at risk 

29 AgroCompany 
ΨtǊǳǘΩ 

Pidgaichyky 0,002 0,002 Turka 0,94 0,000067 Not at risk 

30  //9 ΨDǾƛȊŘŜǘǎΩ Gvizdets 0,007 0,007 Chornyava 1,68 0,00013 Not at risk 

31   /{ǇǊƻǾƛŘŜǊΩ¢ŜŎƘƴƻǎŜ
ǊǾƛŎŜΩ 

Pyadyky 0,020 0,020 No name 0,3 0,002 Not at risk 

32 {9 Ψ{ƛƭǎƪȅƛ 
YƻƳǳƴŀƭƴȅƪΩ 

Turka 0,002 0,002 Turka 0,94 0,000067 Not at risk 

33 Boarding school Pechenizhyn 0,002 0,002 Solovka 1,23 0,00005 Not at risk 

34 SE «UkrSpirt» Pidgaychyky 0,096  ́ͯͪ͊͟ 0,94 0,003 Not at risk 

35  Prykarpatska State Pyadyky 0,046  No name 0,3 0,005 Not at risk 
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Research agrosta tion 
Karpaty Region 

Snyatynskyi Rayon   

36 Snyatyn Vodokanal Snyatyn 0,110  Prut 40,7 0,000086 Not at risk 

37 Zabolotiv Vodokanal ZabolotiǾ͍͜ 0,010 0,010 Prut 32,3 0,0000098 Not at risk 

38 Zaluchynske SPS Zaluchchya 0,008 0,008 Berezivka 0,27 0,00094 Not at risk 

 

Chernivtsy Region 
 

39  Glybotske Com 
service Department 
(CSD) 

Glyboka 0,08 0,08 Deregluy 1,35 0,0018 Not at risk 

40 Zastavnytske CSD Zastavna 0,04 0,04 Sovytsya 0,57 0,002 Not at risk 

41  Kitsmanske CSD Kitsmany 0,09 0,09 Sovytsya 0,57 0,005 Not at risk 

42  Nepolokovetsky 
bakery plant  

Nepolokivtsi 0,03 0,03 Prut 71,5 0,000013 Not at risk 

43  JSC «Bukofrukt» Mamaivka 0,01 0,01 Sovytsya  0,57 0,00056 Not at risk 

44  άbƻǾƻǎŜƭȅǘǎƪȅƛ 
ǇƻǳƭǘǊȅ Ǉƭŀƴǘέ 

Novoselytsya 5,75 5,75 Prut 
(715 km) 

85,0 0,002 Not at risk 

45 Novoselytska 
HeatingNwork 

Novoselytsya 0,01 0,01 tǊǳǘͭ 85,0 0,00037 Not at risk 

46  Chernivtsi Vodokanal Magala 18,94 18,94 Prut 75,0 0,008 Not at risk 

47 Putylske CSD Putyla 0,04 0,04 Putyla 2,66 0,0005 Not at risk 

48  Ukr SR Station 
άvǳŀǊŀƴǘƛƴŜ ƻŦ 
Ǉƭŀƴǘǎέ 

Boyany 0,01 0,01 Prut 
(730 km) 

73,1 0,000004 Not at risk 

49  ΨaŀƳŀƭȅƎƛǾǎƪȅ 
ƎȅǇǎǳƳ ǇƭŀƴǘΩ 

Mamalyga 0,75 0,75 Prut 
(719 km) 

73,1 0,0003 Not at risk 

50 t/ ΨYƻƭƻǎΩ Mamornytsia 0,09 0,09 Vitsa 0,16 0,018 Not at risk 

51 Ψhōƭŀǎǘ ƘƻǎǇƛǘŀƭ ŦƻǊ 
ǊŜƘŀōƛƭƛǘŀǘƛƻƴΩ 

Brusnytsya   Brusnytsya 0,4 - - 

52 W{/ Ψ¢ŀǊŀǎovetska 
ǇƻǳƭǘǊȅΩ 

Tarasivtsy 3,21 3,21 Prut 86,0 0,0011 Not at risk 

53  Ltd «Green Ray» Novoselytsya   Prut 85,0 - - 

54 Vyzhnytsa vodokanal Vyzhnytsa   Cheremosh 27,7 - - 

55 Novoselytsya 
vodokanal 

Novoselytsya 0,09 0,09 Prut 85,0 0,0003 Not at risk 
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Map 3. Point sources of pollution in the pilot Prut RB of Ukraine 
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2.2 Risk Assessment from the Main Diffuse Pollutions Sources 
 
There were 2 pressure indicators address the main diffuse pollutions sources in EPIRB project: 
 

¶ Likelihood for diffuse pollution (Driver: Agriculture), 

¶ Likelihood for diffuse pollution (Driver: Animal livestock). 
 
The first indicator describes the likelihood of diffuse pollution including typical agricultural 
contaminants, such as nutrients from fertilisers, pesticides and other plant protection products. The 
indicator uses a general variable for the quantification of agricultural activities. 
 
The indicator can be calculated to analyse pressures according to the following equation: 
Sagri = Aagri / AWB 
Description of equation: 
o Sagri : Share of agricultural area in a given water body catchment [-] 
o AWB : Catchment area of the respective water body [km2] 
o Aagri : Area used for intensive/industrial agriculture in the respective catchment 
 
There is information on agricultural areas in Ukraine only according administrative-territorial units, 
not for catchment area of water bodies. The smallest statistic unit is district. The indicator can be 
calculated for part of basin river which fully lying in such district (Table 12). This means that such 
part of river with all of bodies has the same impact from diffuse pollution sources.  
 
Table 12: Pressure indicator of Likelihood for diffuse pollution generated by Agriculture in 
the Prut RB of Ukraine 

River, with all 
catchment 
area lying in 
District area 

Water body District Area of 
district, 
southend ha 

Area used for 
intensive 
agriculture in 
this district, 
south. ha  or 
km2 

Share of 
agricultural 
area in a given 
water body 
catchment 

Ivano-Frankivska oblast 

 Chornyi 
Cheremosh 

Verkhovynskiy 125,4 0,9 0.007 

  Kosivskiy 90,3 0,024 0,0002 

Prut Pruters 
Yablunetskiy, 
Prutets 
Chemygivskiy 

Yaremche 65,7 0,6 0,009 

Prut  Kolomyiskiy 102,6 10,7 0,104 

Prut  Snyatynskiy 60,2 8,9 0,15 

Chernivetska oblast 

Cheremosh  Vyzhnutskiy 90,3 2,7 0.03 

Prut  Hertsaivskiy 31,6 1.7 0.05 

Prut Cheremosh, 
Sovytsya, 
Brusnytsya 

Kitsmanskiy 60.7 15.4 0.25 

Prut Rokytna, 
Rynhach, 
Cherlena 

Novoselytskiy 73.8 0.2 0.003 

  Khotynskiy 71.6 4.6 0.064 



A Pressure-Impact Analysis for the Prut River Basin 
 

24 
 

 
Criteria to assess the risk regarding an identified pressure Likelihood Diffuse Pollution (Agriculture 
-  Sagri = Aagri / AWB) 

 

Risk Category Risk Criteria 

At Risk Sagri > 0,3 

Possibly at Risk 0,1 < Sagri < 0,3 

Not at Risk Sagri <0,1 

 
According abovementioned criteria water bodies of Prut river basin in Kitsmanskiy district is 
possibly at risk because share of agricultural area in a given RWB catchment is more than 0,1, but 
less than 0,3 (Table 12.). 
 
Second indicator describes the likelihood of diffuse pollution with typical pollutants stemming from 
animal live stocking, such as nutrients (with potentially toxic (e.g. NH4) or chronic effects (e.g. PO4) 
that can impact on biological quality elements and organic matter with potentially negative effects 
on revering oxygen regime). 
 
The indicator can be calculated to analyse pressures according to the following equation: 
Ihus = Ue/ AWB 
Description of equation: 
o Ihus : Indicator for animal livestock [LU/ha] 
o Ue : Animal livestock unit1 
o AWB : Catchment area of the respective water body [ha] 
 
Table 13: Impact indicator of Likelihood for diffuse pollution (Driver: Animal livestock) for 
RWBs in the pilot Prut RB of Ukraine 

 
River, with all 
catchment 
area lying in 
District body 

Water body District Livestock Units 
 

 Area of 
district, ha 

Indicator for 
animal 
livestock, 
LU/ha 

Ivano-Frankivska oblast 

Prut Pruters 
Yablunetskiy, 
Prutets 
Chemygivskiy 

Yaremche 7087 65665 0,002 

Chernivetska oblast 

Cheremosh  Vyzhnutskiy 10134 90 300 0.11 

Prut  Hertsaivskiy 10686 31 600 0.34 

Prut Cheremosh, 
Sovytsya, 
Brusnytsya 

Kitsmanskiy 14837 60 700 0.24 

Prut Rokytna, 
Rynhach, 
Cherlena 

Novoselytskiy 18321 73 800 0.25 

Cheremosh Bilyi 
Cheremosh 

Putylskiy 18558 88 400 0.21 

  Khotynskiy 11220 71 600 0.16 

 

                                                           
1
 LU usual figures e.g. under: 

http://adlib.everysite.co.uk/adlib/defra/content.aspx?id=000IL3890W.198AWLDOHJ69F3 
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Criteria to assess the risk regarding an identified pressure Likelihood Diffuse Pollution  

(Animal live stocking - Ihus = Ue/ AWB) 

 

Risk Category Risk Criteria 

At Risk Ihus >1 

Possibly at Risk 0,3 < Ihus < 1 

Not at Risk 0 < Ihus < 0,3 

 
Water bodies within Hertsaivskiy district of Chernivetska oblast is ñpossibly at riskò, other - not at 
risk regarding likelihood diffuse pollution (animal live stocking) (See Table 13). Data base for 
Ivano-Frankivsk region is not sufficient to assess the risk from diffuse pollution generated by 
Animal live stocking.  
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3 PRESSURE - IMPACT ANALYSIS/RISK ASSESSMENT 
FOR PHYSICO-CHEMICAL ELEMENTS OF WBS 

 

3.1 Analysis of Pressure/Impact and Risk Assessment for Physic-
Chemistry of Surface Water Bodies in Prut Pilot Basin in Ukraine 

 
As defined by the WFD the general physic-chemical elements have to be included into analysis of 
pressures and impacts that may put Surface WB at risk of falling environmental objectives and they 
are used together with biological elements to determine a high and good water status of WBs. The 
general physico-chemical (PhCh) parameters according to the definition of the WFD are for rivers: 
 
1. Thermal conditions 
2. Oxygenation conditions 
3. Salinity 
4. Acidification status 
5. Nutrient conditions 
 
The physico-chemical parameter transparency is added for lakes. For risk assessment based on 
selected water quality parameter /indicator a threshold value related to this water quality indicator 
was used.  
 
Risk criteria are applied by comparing existing information with the threshold values for a certain 
indicator. If the threshold is exceeded, it is assumed that the water body is at risk of failing 
environmental objectives related to general physico-chemical parameters at the given location.  
For water quality indicators two risk categories are used (at risk; not at risk). For risk assessment 
the in-stream water quality indicators, proposed by the EPIRB Project GD were used (Table 14) 
which are depended on the river size categories have been used with in the EPIRB Project before 
(small, medium, large). The exceedance of a threshold puts a water body at risk (except for 
Oxygen, here it is the contrary. 
 
Table 14: Risk criteria for in-stream water quality indicators 

 
River Size Oxygen  

[% sat]* 
BOD** 
(ATH 
inhibition) 

NH4**  NH4***  PO4***  pH Delta T *** 

Small  75 5 0,4 O,15 0,2 6,5-8,5 < 2 

Medium  70 6 0,6 0,2 0,3  < 2 

Large 60 7 0,8 0,3 0,4  < 3 
*10% percentile (all seasons, comparable measurement conditions, at least 12 measurements) 
**90% percentile (all seasons, representative flow conditions, at least 12 measurements) 
***annual mean 

 
The national water quality standards were used for the water quality assessment and risks 
assessment for some chemical parameters in addition to WFD water quality standards (Table 15). 
There are three systems of norms and standards which are used for water resources quality used 
for different purposes. 
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Table 15: The Ukrainian national water quality standards 

 

 Water quality indicator  

 
SanPiN 
Ѕ псол-

88* 
 

Norms of 
ecological 
sequirity 
of WRB** 

Joint 
MAC*** 

 NH4 ,mg/l 2.00 1.28 0.50 

 BOD5Σ ƳƎ˻2/ l 3.0 3.0 3.0 

 ͪ˹Σ  (6.5-8.5)  (6.5-
8.5) 

 Suspended matter, mg/l  25.0  

 Cuprum, mg/l 1.0  0.001 

 NO3, mg/l  45.0  40.0 

 Nickel, mg/l  0.10  0.010 

 hȄȅƎŜƴ ŘƛǎǎƻƭǾŜŘΣƳƎ˻нκ ƭ  4.0  6.0 

 Lead, mg/l 0.03  0.01 

 SO4, mg/l 500.0  100.0 

 Dry residue, mg/l 1000.0   

 t, ˿0    

 PO3, mg/l 3.5 2.14  

 Cl-, mg/l 350.0  300.0 

 /h5ƳƎ˻2/ l
 15.0 25.0  

 Zink, mg/l 1.00  0.010 

 Mineralization mg/l     1000 

 NO2, mg/l   0.08 

 Ca, mg/l   180 

 Mg, mg/l   40 

 Cr(VI), mg/l   0.001 

 Fe, mg/l   0.005 

 Cd, mg/l   0.005 

 Co, mg/l   0.01 

 Mn, mg/l   0.001 

 Hg, mg/l   0.00001 

 Oil products mg/l   0.05 

 Phenols mg/l   0.001 

 
*Sanitary Rules and Norms #4630-88 òProtection of surface waters from pollutionò -ʉʘʥʇʽʅˉ4630-88 çʆʭʨʘʥʘ 
ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʦʪ ʟʘʛʨʷʟʥʝʥʠʡè,  
**Norms of ecological security of water bodies 12.08.12 ï ʅʦʨʤʘʪʠʚʠ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʚʦʜʥʠʭ ʦʙ'ʻʢʪʽʚ 12.08.12ʨ., 
***Joint list of MAC and potentially safe levels of impacts of hazardous substances for fish breeding waters -
çʆʙʦʙʱʝʥʥʳʡ ʧʝʨʝʯʝʥʴ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʠ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ-ʙʝʟʦʧʘʩʥʳʭ ʫʨʦʚʥʝʡ 
ʚʦʟʜʝʡʩʪʚʠʷ (ʆɹʋɺ) ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʜʣʷ ʚʦʜʳ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚè. 

 
The water quality impact analysis and assessment of the water quality of pilot Prut River Basin 
(Ukraine) were made based on the water quality monitoring data provided by Central Geophysical 
Observatory for the period 2000-2011. The certain WFD compliant physic-chemical water quality 
parameters for which monitoring data were available for the Project were used for analysis. We 
have used the following WFD compliant Ph-Ch parameters for River WB:  
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1. Oxygenation conditions: O2 [mg/l]  and BOD-ATH, TOC, (COD) as indicators for organic 
matter, degradability and oxygen demand 

2. Acidification statusï pH 
3. Nutrient conditions NH4, NO3, PO4 

Temperature indicators were not used for the analysis. There is no information and data about 
changes in thermal conditions caused by hydro morphological alterations or other anthropogenic 
pressures (WWTP). 
 
In Table 16 the results of the impact and risks assessment are presented. 

 
Table 16: Risk assessment on general chemistry for Surface WB of UDRB according to WFD 
(reference data for 2011 provided by the Central Geophysical Observatory) 
 

 
River sampling point 

River 
Size 

Oxygen  BOD NH4 PO4 pH 

[% 
sat]* 

(ATH 
inhibit) 

 Small  >75 5 O,15 0,2 6,5-8,5 

 Medium  >70 6 0,2 0,3   

 Large >60 7 0,3 0,4   

Chorniy Cheremosh River small       

Chorniy Cheremosh River, Verhovina village, 
1,1 km upper 

small 98,6 2,9 0,47 0,07 7,6 

Chorniy Cheremosh River, Verhovina village, 
0,5 km down from village 

small 89,4 3,0 0,31 0,03 7,6 

Cheremosh river small      

Cheremosh river, Cuty village, 1 km upper 
stream from village 

small 83,3 2,5 0,49 0,01 7,6 

Cheremosh river, Cuty village, 1 km 
downstream from village 

small 81,7 2,6 0,48 0,05 7,6 

Kamiyanka river, Dora river small 107,5 2,7 0,2 0,01 8.0 

Prut river Medium      

Prut river, Yaremchesity, 0,5 km upstream 
from city/ PRUT river, Yaremche city 

Medium 102,6 2,5 0,5 0,03 8.1 

Prut river,  Yaremche city Medium 118,0 2,6 0,3 0,05 8,1 

Prut, Kolomya city, 0,5 km upstream from 
city 

Medium 85,0 2,7 0,42 001 7,6 

Prut river, Kolomya city, 0,5 km downstream 
from city 

Medium 80,0 3,0 0,33 0,01 7,6 

Prut river, Chernyvtsy city, 3,5 km upstream 
from city 

Medium 98,8 2,4 0.44 0,01 7,7 

Prut river, Chernyvtsy city, 3,5 km 
downsream from city 

Medium 102,5 2,6 0.35 0,01 7,6 

Prut river, Chernyvtcy city, 7 km downstream 
from city 

Medium 98,9 2,7 0.55 0,01 7,6 

 
Red color is used to mark the RWB ñat riskò, green marks for WB ñnot at riskò 
All WBs are at risk caused by NH4 

+pollution generated by untreated waste water and diffuse 
sources of pollution. 
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Table 17: Risk assessment on general chemistry for Surface WB of Prut RB according to 
WFD (data of JFS 2013 of EPIRB Project) 
 

 
River WB - sampling point 

River 
Size 

Oxygen  BOD** NH4*** PO4*** pH 

[% sat]* (ATH 
inhibit) 

 Small  >75 5 O,15 0,2 6,5-
8,5 

 Medium  >70 6 0,2 0,3   

 Large >60 7 0,3 0,4   

Prutets Yablunytskyi small  86,5 2,0 0,12 0,02 9,0 

Prut (tourist camp Zaroslyak) Medium 83,9 0,9 0,09 0,01 7,0 

Prutets Chemygivskyi, upstream v. 
Mykulychyn 

small  74,1 1,0 0,08 0,03 8,4 

r. Shybeny (v.Shybeny) small  98 1,2 0,04 0,02 8,3 

r. Cheremosh, v.Shpetky small  106,6 1,4 0,05 0.04 8,4 

r. Bilyi Cheremosh, v. Yablunytsya small  100,7 0,8 0,04 0,02 8,0 

r. Cheremosh, v. Dolyshne Zalluchya small  148,7 0,7 0,03 0,01 8,4 

r. Ryngach, v. Bochkivtsi small  134,2 2,2 0,10 0,12 8,2 

r. Rokytna, near road Chernivtsi -Khotyn small  97,8 5,5 0,08 0,2 8,2 

r. Medvedka, v. Podvorna small  138,2 5,7 0,25 0,3 8,2 

r. Viliya, v. Novoselytsya small  142,5 5,9 0,32 0,10 8,1 

r. Lopatynka, v. Shyshkovtsi small  108,4 4,3 0,09 0,17 7,7 

r. Gurkiv, v. Toporivtsi small  114,3 3,2 0,28 0,14 7,9 

r. Korovnya, v.Chagor small  101,5 3,5 0,04 0,1 8,0 

r. Chornyi Cheremosh, v. Shybeny small  82,6 5,04 0,02 0,03 8,2 

r. Ryngach, Khotyn-Novoselytsya small  108,6 6,24 0,08 0,2 8,0 

r. Dereluy, downstream r. Koroviya small  110,4 3,02 0,1 0,12 8,1 

r. PrutetsChemygivskyi, v.Mykulychyn small  81,9 1,32 0,04 0,07 8,4 

r. Pistynka,v. Sheshory small  111,0 1,48 0,02 0,07 8,48 

r. Iltsya, v.Iltsi small 144,3 1,12 0,038 0,08 8,5 

r. Prut, v. Luzhany small  108,6 1,1 0 0,02 8,3 

r. Lyubcha,v. Yabluniv small  106,3 0,84 0,03 0,22 8,3 

r. Beleluya, v. Toporivtsi small  130,0 3,8 0,16 0,25 8,0 

r. Rybnytsya, v.Yavoriv small  99,6 3,2 0,04 0,15 8,3 

 
From 24 investigated River WBs in the pilot Prut RB 6 WBs (Rokytna, Modjeska, Viliya, Gurkiv, 
Ryngach, Beleluya) were identified as RWBs at risk, 3 RWBs: Prutets Yablunytskyi, Prutets 
Chemygivskyi, Chornyi Cheremosh -possibly at risk and 15 RWBs not at risk (Table 17). 
 
The analysis of the long term data for the critical water quality parameter on NH4 (Table 18) shows 
that there is a substantial impact on water quality, related to NH4 pollution, which can be a result of 
the lack of the WWT in the pilot area, taking into account that pollution of WBs by NH4 associated 
with discharges of low or untreated domestic wastewater. Risk analysis of the available data for 
investigated WBs of the Prut RB shows that 7 River WBs are òat riskò and under long term impact. 
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Table 18: Risk analysis based on NH4 ï water parameter for Surface WB of Prut RB 
according to WFD risk criteria (reference data for 2001, 2005, 2010 and 2011 years provided 
by the Central Geophysical Observatory) 

 
Ѕ  Place of water sampling River 

Size 
NH4- WFD 

Small 0,15 

Medium 0,2 

Large 0,3 

  2001 2005 2010 2011 

 Chorniy Cheremosh River small      

1 Chorniy Cheremosh River, Verhovina village, 
1,1 km upper 

small 0.10 0.22 0.30 0.47 

2 Chorniy Cheremosh River, Verhovina village, 
0,5 km down from village 

small 0.11 0.49 0.52 0.31 

 Cheremoshriver small     

3 Cheremosh river, Cuty village, 1 km upper 
stream from village 

small 0.15 0,24 0,40 0.50 

4 Cheremosh river, Cuty village, 1 km 
downstream from village 

small 0,14 0.25 0.33 0.48 

5 Kamiyanka river, Dora village small 0.00 0.58 1.00 0.20 

 Prut river Medium     

6 Prut river, Yaremche city, 0,5 km upstream 
from city/ PRUT river, Yaremcha city 

Medium 0.02 1.19 1.01 0.52 

7 Prut river,Yaremche city Medium 0.04 0.84 1.23 0.3 

8 Prut, Kolomya city, 0,5 km upstream city Medium 0.17 0.21 0.34 0.42 

9 Prut river, Kolomya city, 0,5 km downstream  Medium 0.35 0.26 0.34 0.33 

10 Prut river, Chernyvtsy city, 3,5 km upstream Medium 0.23 0.23 0.55 0.44 

11 Prut river, Chernyvtsy city, 3,5 km 
downsream 

Medium 0.40 0.27 0.39 0.35 

12 Prut river, Chernyvtcy city, 7 km 
downstream 

Medium 0.40 0.29 0.52 0.55 

13 Prut, Nepolokivtsi Medium 0.80 0.50 0.40 0.30 

14 Prut, Kostuchany Medium 0.60 0.20 0.50 0.10 
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Map 4. WBs polluted by NH4

+ 

 
 
Table 19: Risk analysis based on NH4 ï water parameter for Surface WB of Prut RB 
according to WFD risk criteria and Ukrainian norms and standards (reference data for 2001, 
2005, 2010 and 2013 years provided by the Dniester-Prut BUVR) 

 
 River 

Size 
NH4- 

WFD 
  
˿͊ͤ˽͜˹ 
Ѕ 
4630-
88, 
  

˹͙ͦͪͣ 
͔͎ͦͦ͟͡Φ 
͔͔͙͋ͨ͘͟ 
͍ͦ͒ͤΦ 
ͦ͋ΦΣ  

  
 ˻ ˣ˾ˤ 
  
  

Small O,15 

Medium 0,2 

Large 0,3 2 1,28 0,5 

  2000 2005 2010 2013 

Prut, Yaremche Medium 0,5 0,4 0,3 0,2 

Prut, Kolomyya Medium 1,0 0,1 0,3 0,1 

Prut, Nepolokivtsi Medium 0,8 0,5 0,4 0,3 

Prut, Lenkivtsi Medium 0,6 0,2 0,7 0,5 

Prut, Magala Medium 1,8 0,5 1,3 1,6 

Prut, Kostuchany Medium 0,6 0,2 0,5 0,1 

 
According the risk assessment (Tables 18 - 19) all River WBs monitored by the Central 
Geophysical Observatory and the Dniester-Prut BUVR in the pilot Prut RB of Ukraine were 
identified as RWB ñat riskò. 

 


