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APPENDIX 2 PRESENT CONDITION OF VARDAR RIVER AND
TASKS FOR MITIGATION OF WATER QUALITY

2.1 Current Flow Rate and Water Quality of Vardar River

Table 2.1 Current Situation of Vardar River (Low Water Level)

Flow Cross sec- Bank BOD Temp
velocity tion area slope

(m3/s) (m/s) (mm) (m2) (m) 1:x (m) (km) (mg/l) (℃)
N1 19.6 0.80 720 24.59 30 1.5 253.3 202.000 1.51 23.8
N2 19.6 0.80 720 24.59 30 1.5 251.2 201.481 - 23.8
N3 - - - - 35 1.5 249.1 200.400 - 23.8
N4 23.5 0.83 1220 28.47 35 1.5 244.2 198.458 - 23.8
N5 - - - - 35 1.5 241.5 195.200 2.06 23.8
N6 25.7 0.77 1240 33.17 35 1.5 240.5 194.502 - 23.8
N7 - - - - 35 1.5 238.9 193.800 2.82 23.8
N8 - - - - 40 1.5 233.6 191.159 - 23.8
N9 - - - - 40 1.5 228.7 188.093 4.45 23.8
N10 - - - - 40 1.5 228.0 187.145 - 23.8
N11 29.8 0.77 2140 38.86 40 1.5 224.0 183.770 4.95 23.8
N12 29.8 0.77 2140 38.86 40 1.5 220.0 173.471 6.83 23.8

Reach Channel
length slope
(km) (m/m) (n) (m) (R) 1:ｘ (L) 1:ｘ

C1 N1 N2 0.52 0.0040 0.040 30 1.5 1.5
C2 N2 N3 1.08 0.0023 0.040 30 1.5 1.5
C3 N3 N4 1.94 0.0023 0.040 35 1.5 1.5
C4 N4 N5 3.26 0.0009 0.040 35 1.5 1.5
C5 N5 N6 0.70 0.0014 0.040 35 1.5 1.5
C6 N6 N7 0.70 0.0023 0.040 35 1.5 1.5
C7 N7 N8 2.64 0.0020 0.040 35 1.5 1.5
C8 N8 N9 3.07 0.0016 0.040 40 1.5 1.5
C9 N9 N10 0.95 0.0007 0.040 40 1.5 1.5

C10 N10 N11 3.38 0.0012 0.040 40 1.5 1.5
C11 N11 N12 10.30 0.0004 0.040 40 1.5 1.5

Manning FormulaNode

Upstream Downstream
Manning Bot width Side slope Side slope

After Markova River Inlet
Jurumleri Bridge

Conduit No.

Taor

8-Mi Septemvri Bridge

Zelezen Bridge

Blvd Serbia, Bridge
Vardariste 2

NODE No. Flow rate Depth Bot width Location

Vlae Bridge

Stone Bridge

Sajmiste Bridge

Sampling Point

Low Water Level River Condition

Bot level

UN Bridge
Bardovci
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2.2 Temperature

Table 2.2 Temperature

2.3 Environmental Standard

Table 2.3 Organoleptic Indicators
Upper values and concentrations per class

Indicators:
Class I Class II Class III Class IV Class V

A. Organoleptic Indicators:

1. Visible waste None None None None

2. Visible color None None
Little

turbidity
Turbidity

3. Notable smell None None
Hardly

notable
Notable

4. Color <15 15-25 26-40 >40 >40

5. Turbidity NTU <0.5 0.5-1.0 0.1-3.0 >3.0 >3.0

6. Transparency Secci m (1) >7 7.0-4.0 3.9-2.0 <2.0 <2.0
(1)Given values refer only on lakes and reservoirs
Source: Sub-law for classification of waters

Table 2.4 Indicators of Acidity
Upper values and concentrations per class

Indicators:
Class I Class II Class III Class IV Class V

B. Indicators of Acidity:

1. pH value 6,5-8,5 6,5-6,3 6,3-6,0 6,0-5,3 < 5,3
2. Alcality mg/l CaCO3 > 200 200-100 100-20 20-10 < 10

Source: Sub-law for classification of waters

Table 2.5 Oxygen Regime Indicators
Upper values and concentrations per class

Indicators:
Class I Class II Class III Class IV Class V

C. Oxygen Regime Indicators :

1. Dissolved oxygen mg/l O2 > 8,00 7,99 – 6,00 5,99 – 4,00 3,99 – 2,00 < 3,00

2. Oxygen saturation

Epilimnion % O2
(1) 90 - 105 75 – 90 50 – 75 30 – 50 < 30

105 - 115 115 - 125 125 – 150 > 150

Hipolimnion % O2
2 75 - 90 50 - 75 30 - 50 30 - 10 < 10

Total % O2 75 - 90 50 – 75 50 – 30 30 – 10 < 10

105 - 115 115 - 125 125 – 150 > 150

3. Biochemical oxygen demand for 5

days at 20 oC / BOD5 / mg/l O2 < 2,00 2,01 – 4,00 4,01 – 7,00 7,01 – 15,0 > 15,0

4. Chemical oxygen demand –

per-manganate mg/l O2 < 2,50 2,51 – 5,00 5,01 – 10,0 10,0 – 20,0 > 20,0

5. Total organic carbon mg/l C < 2,50 2,51 – 4,20 4.21 – 6.70 6.71-10.0 > 10,0

(1)Given values refer only on lakes and reservoirs
Source: Sub-law for classification of waters

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2002 year -2.7 6.6 10.1 12.2 18.0 23.2 24.9 21.9 17.0 12.3 7.8 3.2
2003 year 2.7 -0.5 6.9 10.6 20.2 23.8 25.2 26.2 17.7 12.6 8.4 1.9
2004 year 0.4 4.0 8.2 13.5 15.3 21.3 24.1 23.0 18.8 15.1 6.6 3.3
2005 year 1.8 0.2 7.2 12.6 18.0 20.9 24.1 22.1 19.1 12.8 5.1 3.1
2006 year -0.8 2.1 7.5 13.5 17.8 20.6 23.4 23.3 19.5 14.0 6.3 2.4
Average 1.4 23.8
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Table 2.6 Mineralization Indicators
Upper values and concentrations per class

Indicators:
Class I Class II Class III Class IV Class V

D. Mineralization Indicators :

1. Suspended matter mg/l < 10 10 - 30 30 - 60 60 - 100 > 100

2. Total dry residue after filtration / total dissolved solids –TDS / mg/l:

 Surface water 350 500 1,000 1,500 > 1,500

 Groundwater – karstic 350 500 1,000 1,500 > 1,500

 Groundwater – not karstic 800 1,000 1,500 1,500 > 1,500
Source: Sub-law for classification of waters

Table 2.7 Eutrophication Indicators
Upper values and concentrations per class

Indicators:
Class I Class II Class III Class IV Class V

E. Eutrophication Indicators :

1. Total phosphorus P µg/l l <10 10 – 25 25 – 50 50 – 125 > 125
/ < 15 / (1) / 15 – 40 / / 40 – 70 / / 75 – 190 / / > 190 /

2. Total nitrogen N µg/l < 200 200 - 325 326 - 450 > 450 > 450
- / < 200 / / 200–325 / / 326-450 / / > 450 / / > 450 /
3. Chlorophyll “a “ µg/l < 2,0 2,01–3.79 3.79–7.50 7.51-10.0 > 10.0

/ < 2,0 / / 2.01-3.79/ /3.79-7.50/ / 7.51-10.0/ / > 10.0 /

4.Primary production (2) µgC/m2/a < 25 26-50 51-90 > 90 > 90

5. Saprobic
Oligo-sapro

bic

Meso
saprobic
β-α

Meso
saprobic
α-β

α -Meso
saprobic-pol

isabrobic

Polisa-
probic

6. Saprobic Index – Puntel Buck < 1,50 1.50-2.50 2.51-3.50 3.51-4.50 > 4.51

7. Level of biological productivity
Trophic

ligotrophic
Meso-
trophic

Moderate
eutrophic

Eutro-
phic

Hyper-
Trophic

(1) Given values on brackets refer only on lakes and reservoirs
(2) Given values refer only on lakes and reservoirs
(a) Mean value of investigation in summer period
Source: Sub-law for classification of waters

Table 2.8 Eutrophication Indicators
Upper values and concentrations per class

Indicators:
Class I Class II Class III Class IV Class V

F. Eutrophication Indicators :

1.Most probable number of
termo-tolerant coliform bacteria
No/100 ml

5 5 – 50 50 – 500 > 500 > 500

Source: Sub-law for classification of waters



Appendix 2, Part I (B/P)
Wastewater Management in Skopje

Part I: A2-4

Table 2.9 Radiological Indicators
Upper values and concentrations per class

Indicators:
Class I Class II Class III Class IV Class V

G. Radiological Indicators :

1. Level of radioactivity Total activity of heavy radioactive waste materials which can be released
into the surface water - water course during one year, shall be calculated by
a following formula:
F/O ( ΣAi/MDKi )
where:
Ai - total activity of i-th nucleid releised into water course during one year in

Bq.
MDKi – maximum allowed concentration of i-th radio nucleid in drinking

water for ion radiation Bq/m3

O – average yearly discharge of the river in m3/s
F – safety factor and reserve, a number depending on radio-ecological and

hydrodynamical conditions of the river, of the river water use, the
number and position of the inflow of radfioation within the catchment
and other information, calculated in a way to provide protection of
ionic radiation.

Source: Sub-law for classification of waters

Table 2.10 Metals and its Compounds
Upper values and concentrations

Num.
Harmful and Dangerous Matter

- Name -
Unit

Class I-II Class III-IV Class IV

I. Metals and its Compounds :

01. Aluminium g/l Al 1,500 1,500 > 1,500
02. Antimony g/l Sb 30 50 > 50
03. Arsenic g/l As 30 50 > 50
04. Copper g/l Cu 10 50 > 50
05. Barium g/l Ba 1,000 4,000 > 4,000
06. Beryllium g/l Be 0.2 1 > 1
07. Bismuth g/l Bi 50 50 > 50
08. Zink g/l Zn 100 200 > 200
09. Cadmium g/l Cd 0.1 10 > 10
10. Cobalt g/l Co 100 2,000 > 2,000
11. Selenium - inorganic g/l Sn 100 500 > 500
12. Chromium – total g/l Cr 50 100 > 100

Chromium – six-valent g/l Cr6+ 10 50 > 50
13. Manganese g/l Mn 50 1,000 > 1,000
14. Molybdenum g/l Mo 500 500 > 500
15. Nickel g/l Ni 50 100 > 100
16. Lead g/l Pb 10 30 > 30
17. Palladium g/l Pd 2 20 > 20
18. Silver g/l Ag 2 20 > 20
19. Thallium g/l Ta 3 30 > 30
20. Titanium g/l Ti 100 100 > 100
21. Vanadium g/l V 100 200 > 200
22. Iron g/l Fe 300 1,000 > 1,000
23. Mercury – total g/l Hg 0.2 1 >1

Total organic-Mercury compounds. g/l Hg 0.02 0.1 >0.1
II. Other Inorganic Parameters :

24. Ammonia g/l NH3 20 500 > 500

g/l NH4 1,000 10,000 >10,000

25. Asbestos g/l May not be present

26. Boron g/l B 200 750 > 750
27. Cyanides g/l CN- 1 100 > 100
28. Fluoride g/l F- 300 1,500 > 1,500
29. Phosphorus - elementary g/l P 0.01 0.1 > 0.1
30. Chlorine g/l Cl2 2 10 > 10
31. Nitrate g/l N 10,000 15,000 > 15,000
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Upper values and concentrations
Num.

Harmful and Dangerous Matter
- Name -

Unit
Class I-II Class III-IV Class IV

32. Nitrite g/l N 10 500 > 500

33. Selenium g/l Se 10 10 > 10

34. Sulfides –total g/l S-2 2 50 > 50

III. Phenols :

35. Phenol g/l 1 50 > 50

36. Cresol / o-, m-, p- / g/l 2 20 > 20

37. Nonylphenol g/l 1 10 > 10

38. 2-chlorophenol g/l 0.1 10 > 10

39. 2, 4-dichlorophenol g/l 0.3 5 > 5

40. 2, 4, 5-trichlorophenol g/l 1 10 > 10

41. Pentachlorophenol g/l 1 10 > 10

42. o-nitrophenol g/l 1 50 > 50

43. m-nitrophenol g/l 10 50 > 50

44. p-nitrophenol g/l 10 50 > 50

45. 2, 4-dinitrophenol g/l 30 50 > 50

46. Picric acid g/l 10 50 > 50

47. 4, 6-dinitro-o-cresol g/l 10 50 > 50

48. Aminophenol / o-, m-, p- / g/l 10 50 > 50

IV. Hydrocarbons :

49. Oil g/l 10 50 / 100 / (1) > 100

50. Benzene g/l 1,5 10 / 50 / > 50

51. Toluene g/l 50 100 / 500 / > 500

52. Xylene / o-, m-, p- / g/l 50 100 / 500 / > 500

53. Ethylbenzene g/l 50 100 / 500 / > 500

54. Styrene g/l 20 100 / 500 / > 500

55. Mesitylene g/l 5 100 / 500 / > 500

56. Diisopropyl benzene g/l 50 100 / 500 / > 500

57. Naphthalene , methyl naphthalene g/l 1 10 / 100 / > 100

58. Fluorene g/l 5 50 > 50

59. Phenanthrene g/l 5 50 > 50

60. Anthracene g/l 5 50 > 50

61. Acenaphthene g/l 5 50 > 50

62. Fluoranthene g/l 5 50 > 50

63. Polynuclear aromatic hydrocarbons /higher
homologous/-cancerogenous

g/l 0.01 0.04 > 0.04

64. Ethylene g/l 50 100 / 500 / > 500

65. Propilene g/l 50 100 / 500 / > 500

66. Isobutylene g/l 50 100 / 500 / > 500

67. 1-butene g/l 20 100 / 500 / > 500

68. Isoprene g/l 5 100 / 500 / > 500

69. Cyclohexane g/l 20 100 / 500 / > 500

70. Cyclohexene g/l 20 100 / 500 / > 500

71. Biphenyl propane g/l 10 100 / 500 / > 500

- V. Halogenated Hydrocarbons :

72. Methylchloride g/l 2 20 > 20

73. Methylbromide g/l 2 20 > 20

74. Dichloromethane g/l 2 20 > 20

75. Bromodichlormethane g/l 2 20 > 20

76. Bromoform g/l 2 20 > 20

77. Chloroform g/l 2 20 > 20

78. Tetrachlorcarbon g/l 2 20 > 20

79. 1,2-dichloroethane g/l 7 100 > 100

80. 1,1.2-trichloroethane g/l 3 50 > 50

81. 1,1,1-trichloroethane g/l 25 100 > 100

82. 1,1,2,2-tetrachloroethane g/l 2 15 > 15

83. Hexachloroethane g/l 6 10 > 10

84. Vinyl chloride g/l 5 50 > 50

85. Dichloroethylene g/l 1,5 25 > 25
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Upper values and concentrations
Num.

Harmful and Dangerous Matter
- Name -

Unit
Class I-II Class III-IV Class IV

86. Trichloroethylene g/l 20 75 > 75

87. Tetrachloroethylene g/l 2 4 >4

88. Monochlorobenzene g/l 20 100 > 100

89. Dichlorobenzene g/l 2 20 > 20

90. Trichlorobenzene g/l 10 20 > 20

91. Pentachlorobenzene g/l 0.5 5 > 5

92. Hexachlorobenzene g/l 1 1 > 1

93. Trichloronaphthalene g/l 4 4 > 4

94. Tetrachloronaphthalene g/l 1,5 1,5 > 1,5

95. Pentachloronaphthalene g/l 0,4 0,4 > 0,4

96. Hexachloronaphthalene g/l 0,15 0,15 > 0,15

97. Dekachloronaphthalene g/l 0,1 0,1 > 0,1

98. Dichloropropane g/l 50 200 > 200

99. Dichloropropene g/l 1 20 > 20

100. 1.3-dichlorobutane g/l 20 50 > 50

101. Dichlorocyclohexane g/l 20 50 > 50

102. Tetrachloropropane g/l 10 50 > 50

103. Tetrachloropenthane g/l 5 50 > 50

104. Tetrachloroheptanee g/l 3 30 > 30

105. Tetrachlorononane g/l 3 30 > 30

106. Tetrachlorodekane g/l 7 50 > 50

107. Pentachloroheptane g/l 20 100 > 100

108. Hexsachlorobutadiene g/l 1 10 > 10

109. Heksachlorociklobutadiene g/l 1 10 > 10

110. Heksachlorobutane g/l 10 100 > 100

111. 2, 3, 7, 8-tetrachlorodibenzo-p-
dioksin / TKDD / g/l 4,5 10-7 4,5 10-7 4,5 10-7

VI. Nitrated Hydrocarbons :

112. Nitrobenzene g/l 20 50 > 50

113. Dinitrobenzene g/l 10 50 > 50

114. 2, 4-dinitrochlorobenzene g/l 10 50 > 50

115. Nitrotoluen / o-, m-, p- / g/l 10 50 > 50

116. Nitrochlorobenzene g/l 20 50 > 50

117. Dinitrotoluene g/l 1 10 > 10

118. 2, 4, 6-trinitrotoluene g/l 20 50 > 50

119. Dinitronaphthalene g/l 1 10 > 10

120. Nitromethane g/l 5 50 > 50

121. Nitropropane g/l 5 50 > 50

122. Nitroethane g/l 5 50 > 50

123. Nitrobutane g/l 5 50 > 50

124. Nitroform g/l 10 50 > 50

125. Tetranitrometane g/l 20 50 > 50

126. Nitrocyclohexsane g/l 20 50 > 50

127. N-nitrosodimethylamine g/l 0.03 0.034 0.03

128. N-nitrosodiethylamine g/l 0.01 0.01 0.01

129. N-nitrosodibutilamine g/l 0.015 0.015 0.015

130. N-nitrosopirolidine g/l 0.1 0.1 0.1

131. Benzidine g/l 2,0 10-3 1 10-2 1 10-2

132. 3,3-dihlorbenzidine g/l 2,0 10-2 2,0 10-2 2,0 10-2

VII. Pesticides :

133. Aldrin g/l 0,003 0,2 > 0,2

134. Dieldrin and metabolites g/l 0,003 0,003 0,003

135. DDT g/l 0.001 0.001 0.001

136. Endrin g/l 0,004 0.04 > 0.04

137. Lindane g/l 0,01 0,1 > 0,1

138. Methoxychlor-DDT g/l 0,03 0,3 > 0,3

139. Polihlorinated biphenyl PCBs g/l 0.001 0.01 0.01

140. Toxsaphene / kamphechlor / g/l 0.005 0.05 0.05
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Upper values and concentrations
Num.

Harmful and Dangerous Matter
- Name -

Unit
Class I-II Class III-IV Class IV

141. Heptachlor g/l 0.001 0.001 0.001

142. Chlordane g/l 0,01 0,1 0,1

143. Common kriterium for otherOrganic
chlornated pesticides g/l 0,01 0,1 0,1

144. Karbophos / Malathion / g/l 0,1 1 1

145. Merkaptophos / Demeton / g/l 0,1 1 1

146. Tiophos / Parathion / g/l 0,04 0,4 0,4

147. Common kriterium for otherOrganic -
Phosphorus and carbamic pesticides g/l 0,1 1 1

VIII. Other Organic Compounds :
148. Acetone g/l 100 2000 2000

149. Acetone cyanohydrin g/l 1 1 1

150. Acrolein g/l 2 10 10

151. Acrylonitril g/l 0,1 200 200

152. Anion detergents g/l 100 500 > 500

153. Kation detergents g/l 50 100 > 100

154. Non-ionic detergents g/l 100 500 > 500

155. Surface active materials g/l 1,000
/3,000(2)/

5,000 > 5,000

156. Amini / C7 – C9 / g/l 100 100 > 100

Amini / C10 – C16 / g/l 40 500 500

Amini / C17 – C20 / g/l 30 50 50

157. Benzoic acid 
mg/l

BOD5 not more than allowed concen-
tration for certain water class

158. Buten-1 g/l 100 10,000 10,000

159. Butanol g/l 1,000 5,000 5,000

160. Butyl acrilat g/l 15 1,000 1,000

161. Butyric acid / BOD5 / mg/l 5 10 10
162. Butyl xantate g/l 1 - -

163. n-Butylmercaptan g/l 6 - -

164. Hydrogen sulphide g/l 3 3 3

165. Dimethyl sulphide g/l 3 300 300

166. Diisopropyl amine g/l 500 50 500

167. Cyclohexanol g/l 500 500 500

168. Cyclohexanone g/l 20 20 20

169. Cyclohexanonoksim g/l 1,000 1,000 1,000

170. Diphenylhidrazine g/l 0,4 20 20

171. Ethylacrilat g/l 5 50 > 50

172. Ethylamine g/l 300 500 500

173. Ehylenglicol g/l 1,000 1,000 1,000

174. Formaldehyde g/l 300 500 500

175. Phtalic ester g/l 3 30 30

176. Heptanol g/l 5 5 5

177. Isophorone g/l 6 60 60

178. Isobutanol g/l 1,000 5,000 5,000

179. Ethyl-merkuric chlorid g/l 0,1 0,1 0,1

180. Kaprolactam g/l 500 1,000 1,000

181. Potassiumdiethylditio-phosphate g/l 200 2,000 2,000

182. Potassiumisopropyl-ditio-phosphate g/l 20 1,000 1,000

183. Maleic anhydride g/l 1,000 1,000 1,000

184. Mercaptoethyldiethyl-amin - g/l 100 1,000 1,000

185. Methyldithiocarbamat Na-sol g/l 20 500 500

186. Methanol g/l 100 500 500

187. Methylacrilat g/l 20 200 200

188. Methylbenzoat g/l 1 100 100

189. Maslena acid g/l 500 1,000 1,000

190. Milk acid g/l 500 2,000 2,000

191. Mravja acid g/l 1,000 4,000 > 4,000

192. Nonil alcohol g/l 10 10 > 10
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Upper values and concentrations
Num.

Harmful and Dangerous Matter
- Name -

Unit
Class I-II Class III-IV Class IV

193. Oktil alcohol g/l 50 500 500

194. Sintetic masni acid C5-C20 g/l 1,000 5,000 5,000

195. Tannin g/l 500 10,000 > 10,000

196. Terpentin g/l 200 5,000 > 5,000

197. Tetraethylselenium g/l 0,2 20 20

198. Tetraethyllead g/l - 0,1 0,1

199. Tributilphosphate g/l 10 100 100

200. Carbondisulfide g/l 3 3 > 3

201. Dimethylformamide 
mg/l

BOD5 not more than allowed concen-
tration for certain water class

202. Methyllethyl ceton 
mg/l

BOD5 not more than allowed concen-
tration for certain water class

203. Propilen glicol 
mg/l

BOD5 not more than allowed concen-
tration for certain water class

204. Triethylen glicol 
mg/l

BOD5 not more than allowed concen-
tration for certain water class

(1)Values given in brackets refer to water Class IV
(2) the value in the brackets refers to class II
Source: Sub-law for classification of waters
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Part I: A2-9

2.4 River Water Quality (Health Protection, Vodovod, Hydro Meteological Institute)

2.4.1 City Health Protection Institute

(1) Summary
Table 2.11 Average River Water Quality (CHPI)
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Appendix 2, Part I (B/P)
Wastewater Management in Skopje

Part I: A2-10

(2) Organoleptic Indicators
Table 2.12 Organoleptic Indicators (CHPI)

Organoleptic Indicators Measured by Health Protection Class I Class II Class III Class IV
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01-Aug-03 0
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28-Aug-03 0 0 0 0 0 0
26-Sep-03 0 0 0 0 0 0 0 0
04-May-04 0 0 0 0 0 0 0 0
28-May-04 0 0 0 0 0 0 0 0
23-Jun-04 0 0
24-Jun-04 0 0 0 0 0 0
27-Jul-04 0 0
28-Jul-04 0 0 0 0 0 0

26-Aug-04 0 0 0 0 0 0 0
27-Aug-04 0
05-Oct-04 0 0 0 0 0 0 0 0
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Average 0 0 0 0 0 0 0 0

25% value 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

75% value 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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30-Jun-05 0 0 0 0 0 0 0 0
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Part I: A2-11

Organoleptic Indicators Measured by Health Protection Class I Class II Class III Class IV
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01-Aug-03 30
27-Aug-03 5 10
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23-Aug-05 0.5 0.4 0.6 0.5 0.4 0.6 0.6 0.4
28-Sep-05 0.6 0.6 0.8 1.1 0.7 0.4 0.8 1.1
03-May-06 1.3 3.4 1.7 1.3 2.1 2.2 1.9 1.4
26-May-06 0.2 2.2 0.5 0.8 0.4 0.6 0.6 1.3
30-Jun-06 0.3 3.1 1.4 1.0 2.0 1.3 1.9 1.3
31-Jul-06 0.0 1.8 0.0 0.2 0.3 0.1 0.1 0.1

30-Aug-06 0.7 0.8 0.5 0.7 0.5 0.8 3.4 0.8
28-Sep-06 1.3 2.2 0.3 1.1 0.9 1.0 1.6 1.3
25-Apr-07 2.6 11.2 1.9 1.2 1.3 1.8 1.9 2.4

23-May-07 0.3 0.4 0.3 0.2 3.2 2.5 1.2 0.5
26-Jun-07 3.4 0.0 5.6 2.4 0.0 0.0 3.9 0.0

18-Jul-07 7.2 47.5 17.1 55.3 49.0 25.9 66.1

30-Aug-07 0.3 4.6 0.8 0.7 0.8 0.8 1.6 2.5
01-Oct-07 5.1 7.8 4.2 3.6 5.3 3.4 2.2 4.9

Average 1.1 5.4 1.6 1.0 3.0 2.7 2.3 3.6

25% value 0.2 0.9 0.5 0.5 0.6 0.6 0.8 0.8

75% value 1.2 3.3 1.4 1.2 1.4 1.5 1.9 2.0
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Part I: A2-12

(3) Indicator of Acidity
Table 2.13 Indicator of Acidity (CHPI)

Indicators of Acidity Measured by Health Protection Class I Class II Class III Class IV
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pH - 23-Apr-03 8.1 8 8.2 8.1
24-Apr-03 8.1 8.1 8.1 8

30-May-03 8.3 8.3 8.1 8.1 8.2 8 8 8
27-Jun-03 8.3 8.3 8.1 8.2 8.2 8.2 8.1 8.1
31-Jul-03 8.2 8.2 8.2 8.2 8.3 8.1 8.2

01-Aug-03 8.3
27-Aug-03 8.3 8.2
28-Aug-03 8.3 8.3 8.3 8.1 8 8
26-Sep-03 7.7 8 8.2 8.1 7.9 8.1 7.8 8
04-May-04 8.3 2.7 8.2 8.2 8.3 7.9 8 8.1
28-May-04 8.2 8.3 8.4 8.3 8.2 8.3 8.2 8.7
23-Jun-04 8.1 8.2
24-Jun-04 8.4 8.3 8.3 8.3 8.3 8.4
27-Jul-04 8.5 8.6
28-Jul-04 8.6 8.6 8.5 8.6 8.5 8.5

26-Aug-04 8.7 8.6 8.6 8.6 8.6 8.6 8.6
27-Aug-04 8.6
05-Oct-04 8.4 8.5 8.4 8.4 8.7 8.7 8.4 8.3
28-Apr-05 8.2 8 8 8.1
29-Apr-05 7.6 8 8 7.9
02-Jun-05 8.5 8.3 8.3 8.37 8.4 8.5 8.4 8.4
30-Jun-05 8.3 8.2 8.2 8.3 8.2 8.1 8.1 8.1
28-Jul-05 8.4 8.6 8.5 8.5 8.6 8.6 8.6 8.6

23-Aug-05 8.3 8.3 8.2 8.3 8.2 8.2 8.1 8.3
28-Sep-05 8.1 8.1 7.9 7.9 7.9 7.9 7.8 7.8
03-May-06 8.1 7.9 8 7.9 8 7.9 8.1 8
26-May-06 8.7 8.6 8.4 8.5 8.6 8.5 8.5 8.5
30-Jun-06 8.3 8.1 7.8 7.9 7.8 8.1 8.1 8.1
31-Jul-06 8.4 8.5 8.4 8.4 8.4 8.5 8.4 8.4

30-Aug-06 8.8 9 8.6 8.8 8.8 8.8 8.9 8.8
28-Sep-06 8.3 8.5 8.4 8.4 8.5 8.6 8.4 8.3
25-Apr-07 7.2 7.8 8.2 7.8 7.8 7.8 7.7 7.7

23-May-07 8.2 8.1 8.1 8.2 8.1 8.2 8.1 8.2
26-Jun-07 7.9 8 7.9 8 8 7.9 7.8 7.8
18-Jul-07 8 8.2 8.1 8.1 7.9 7.9 8

30-Aug-07 8.1 8.2 8.2 8.1 7.6 7.5 7.8 7.9
01-Oct-07 8 8.2 8 8 8.1 8.1 8.1 8.1

Average 8.2 8.1 8.2 8.2 8.2 8.2 8.2 8.2

25% value 8.1 8.1 8.1 8.1 8.0 8.0 8.0 8.0

75% value 8.4 8.5 8.4 8.4 8.4 8.5 8.4 8.4

Alkality mg/l CaCO3 23-Apr-03 175.2 140.1 175.2 160.1
24-Apr-03 125.1 160.1 160.1 165.2

30-May-03 185.0 125.1 110.1 135.1 150.1 170.2 150.1 160.1
27-Jun-03 210.2 130.1 115.1 135.1 145.1 150.1 155.1 160.1
31-Jul-03 247.7 184.2 204.7 215.2 209.7 235.7 240.2

01-Aug-03 231.7
27-Aug-03 255.2 125.1
28-Aug-03 215.2 155.1 135.1 165.2 170.2 180.2
26-Sep-03 227.2 199.2 121.6 121.1 221.2 235.7 240.7 243.2
04-May-04 195.2 0.0 120.1 150.1 150.1 150.1 145.1 155.1
28-May-04 121.1 130.6 175.7 139.6 148.1 142.1 160.1 136.1
23-Jun-04 215.2 120.1
24-Jun-04 125.1 90.1 135.1 140.1 150.1 185.2
27-Jul-04 180.2
28-Jul-04 200.2 170.2 175.2 180.2 200.2 190.2 185.2

26-Aug-04 184.7 178.7 171.2 183.2 173.2 181.7 196.2
27-Aug-04 205.7
05-Oct-04 215.2 225.2 180.2 170.2 195.2 185.2 210.2 220.2
28-Apr-05 220.2 170.2 185.2 160.1
29-Apr-05 150.1 160.1 170.2 175.2
02-Jun-05 228.2 145.6 156.1 151.1 167.2 153.6 182.7 174.2
30-Jun-05 190.2 150.1 150.1 150.1 155.1 155.1 195.2 190.2
28-Jul-05 212.7 193.2 212.7 212.7 202.2 208.2 223.7 219.2

23-Aug-05 195.2 245.2 155.1 215.2 215.2 185.2 230.2 215.2
28-Sep-05 195.2 220.2 185.2 175.2 185.2 210.2 205.2 205.2
03-May-06 170.1 130.1 165.1 155.1 145.1 149.1 160.1 155.1
26-May-06 196.7 128.6 132.1 153.6 174.2 156.6 164.2 152.1
30-Jun-06 177.7 123.1 101.1 132.6 122.6 142.1 158.6 155.1
31-Jul-06 215.2 185.2 185.2 200.2 180.2 195.2 205.2 185.2

30-Aug-06 175.7 217.7 172.2 181.7 183.2 238.2 187.2 183.2
28-Sep-06 120.1 205.2 180.2 150.1 210.2 180.2 185.2 190.2
25-Apr-07 192.2 157.6 143.1 179.2 179.2 174.7 177.7 178.7

23-May-07 203.2 132.6 162.2 158.6 156.1 154.6 168.2 132.6
26-Jun-07 215.2 190.2 195.2 220.2 190.2 200.2 215.2 240.2
18-Jul-07 222.7 222.0 200.2 226.2 240.2 252.2 261.7

30-Aug-07 210.2 225.2 205.2 205.2 210.2 205.2 230.2 230.2
01-Oct-07 248.2 265.2 220.2 215.7 207.2 200.2 262.7 260.7

Average 200.0 174.9 160.7 167.2 177.1 179.7 190.8 191.0

25% value 184.8 130.2 134.1 150.1 151.4 154.8 161.1 161.4

75% value 215.2 217.1 183.2 181.7 200.4 200.2 213.9 218.2
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(4) Oxygen Regine Indicator
Table 2.14 Oxygen Regine Indicator (CHPI)

Oxygen Regime Indicators Measured by Health Protection Class I Class II Class III Class IV
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mg/l 23-Apr-03 12.3 12.3 12.2 12.4
24-Apr-03 12.9 12.5 12.4 12.4

30-May-03 9.8 9.6 9.7 9.7 9.3 9.0 9.0 8.8
27-Jun-03 9.1 9.3 9.3 8.9 9.0 8.9 9.1 9.3
31-Jul-03 9.0 9.1 9.3 10.0 10.0 9.0 9.0

01-Aug-03 8.4
27-Aug-03 8.3 8.3
28-Aug-03 8.2 8.8 8.7 9.5 7.8 8.0
26-Sep-03 9.2 9.6 10.6 9.9 9.3 9.5 7.5 7.9
04-May-04 15.2 12.4 12.7 13.4 12.9 13.2 11.9 11.9
28-May-04 10.8 11.1 11.3 10.8 10.5 10.8 10.4 11.9
23-Jun-04 10.8 10.4
24-Jun-04 9.6 10.3 9.8 8.8 9.1 8.9
27-Jul-04 10.2 9.5
28-Jul-04 8.6 9.0 8.6 8.5 8.2 8.4

26-Aug-04 9.8 9.1 9.4 8.5 8.5 8.9 8.8
27-Aug-04 8.6
05-Oct-04 10.8 9.2 9.8 9.9 11.8 11.7 8.4 8.9
28-Apr-05 13.0 11.5 10.5 11.6
29-Apr-05 11.7 11.5 11.0 11.4
02-Jun-05 12.6 11.1 11.3 11.8 10.8 10.7 10.7 10.9
30-Jun-05 9.7 9.1 9.1 9.2 9.0 9.1 8.6 8.8
28-Jul-05 10.0 8.6 9.7 8.9 9.2 9.4 8.9 8.9

23-Aug-05 13.3 11.1 11.8 13.4 11.4 11.5 11.1 11.2
28-Sep-05 11.3 10.5 11.0 11.1 10.0 10.5 9.0 9.6
03-May-06 14.0 13.6 13.7 13.8 13.7 14.0 12.8 13.1
26-May-06 11.4 10.6 10.7 10.8 10.8 11.1 10.6 10.9
30-Jun-06 11.3 8.0 10.9 9.4 9.1 9.5 9.2 9.0
31-Jul-06 10.4 9.5 9.8 9.9 9.5 9.1 9.5 9.3

30-Aug-06 10.1 7.4 9.8 9.7 9.9 9.4 9.8 8.9
28-Sep-06 9.7 9.4 10.0 10.2 9.5 10.2 9.1 9.2
25-Apr-07 13.0 13.0 13.3 13.2 14.0 14.5 12.3 12.8

23-May-07 9.8 9.4 9.8 9.5 9.2 8.4 9.1 8.9
26-Jun-07 14.7 13.2 12.5 12.0 13.0 13.8 14.3 11.6
18-Jul-07 8.2 10.9 9.8 10.3 10.2 9.0 9.6

30-Aug-07 11.0 9.2 9.8 9.9 9.5 8.6 7.8 8.5
01-Oct-07 11.7 10.8 11.3 10.1 11.3 11.1 9.5 9.0

Average 11.0 10.2 10.6 10.5 10.4 10.4 9.8 9.8
25% value 9.8 9.2 9.7 9.4 9.2 9.1 8.9 8.9
75% value 12.1 11.1 11.3 11.5 11.2 11.4 10.7 11.1

% 23-Apr-03 110.7 113.9 112.8 114.9
24-Apr-03 118.7 115.0 114.5 114.5

30-May-03 93.5 91.9 91.5 90.5 85.4 82.8 86.8 84.7
27-Jun-03 87.8 102.9 89.9 87.9 86.5 86.1 99.7 103.5
31-Jul-03 105.3 95.4 97.1 104.3 104.8 96.5 96.0

01-Aug-03 89.4
27-Aug-03 94.3 94.3
28-Aug-03 96.5 99.3 98.3 107.8 88.5 90.5
26-Sep-03 90.6 92.1 106.8 99.5 95.2 93.1 75.1 80.8
04-May-04 143.6 111.5 122.3 125.9 122.0 124.3 112.1 112.5
28-May-04 101.6 107.2 110.9 108.2 107.6 108.5 106.4 121.8
23-Jun-04 110.6 107.2
24-Jun-04 100.5 108.1 102.9 91.8 95.8 93.1
27-Jul-04 102.3 97.6
28-Jul-04 87.8 92.1 88.7 87.0 84.2 86.0

26-Aug-04 100.1 91.5 94.3 83.3 83.8 93.1 91.2
27-Aug-04 90.3
05-Oct-04 106.4 92.6 98.7 99.4 121.4 122.6 89.3 92.8
28-Apr-05 117.1 106.1 92.3 102.7
29-Apr-05 110.2 105.9 101.5 102.7
02-Jun-05 124.3 111.7 114.0 120.6 101.7 100.9 103.3 104.8
30-Jun-05 99.9 95.7 95.2 96.5 87.2 85.8 86.1 86.8
28-Jul-05 107.0 94.2 105.6 97.5 92.1 94.3 90.3 91.1

23-Aug-05 147.7 120.5 133.6 151.5 112.0 113.5 113.9 112.4
28-Sep-05 108.5 98.8 105.7 107.1 96.7 100.9 90.3 96.0
03-May-06 126.2 130.9 124.0 135.8 132.3 143.4 120.9 120.5
26-May-06 116.9 111.3 113.9 115.3 117.7 117.7 99.9 100.7
30-Jun-06 126.4 91.7 123.3 104.6 101.2 107.6 104.3 100.1
31-Jul-06 115.0 107.7 110.4 110.0 89.9 89.9 99.7 95.1

30-Aug-06 106.1 80.9 106.8 105.2 110.6 104.7 106.3 97.2
28-Sep-06 102.0 98.3 104.5 108.9 99.8 106.5 85.9 90.4
25-Apr-07 133.0 133.5 136.5 133.0 147.2 151.9 113.3 113.2

23-May-07 104.5 102.2 107.0 101.4 94.1 86.3 98.9 95.0
26-Jun-07 166.5 141.2 144.0 137.8 136.3 144.9 149.5 121.6
18-Jul-07 90.9 122.9 110.1

30-Aug-07 130.7 98.2 116.4 118.3 103.6 93.5 85.5 92.2
01-Oct-07 125.3 108.2 120.5 108.5 111.4 109.8 93.5 88.2

Average 113.2 105.2 109.9 109.4 104.7 105.6 99.5 99.1
25% value 101.7 93.0 100.1 99.3 92.3 91.8 89.3 91.1

75% value 125.1 111.4 115.8 115.3 112.0 113.5 106.3 104.8

Dissolved
Oxygen

Saturation of
Oxygen
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Oxygen Regime Indicators Measured by Health Protection Class I Class II Class III Class IV
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BOD mg/l 23-Apr-03 2.1 2.6 2.3 2.9
24-Apr-03 3.0 2.7 4.8 4.3

30-May-03 0.7 0.8 1.3 1.0 0.7 2.0 3.5 3.7
27-Jun-03 1.8 1.2 1.0 1.3 0.8 1.6 4.2 4.2
31-Jul-03 1.6 0.9 1.1 2.4 3.0 6.6 6.8

01-Aug-03 1.5
27-Aug-03 1.2 9.3
28-Aug-03 2.3 1.4 1.5 5.3 5.3 9.0
26-Sep-03 1.1 0.6 0.9 0.8 0.6 1.5 1.8 4.3
04-May-04 3.2 2.0 3.3 2.7 3.5 4.6 5.2 5.5
28-May-04 1.3 2.8 1.6 1.5 1.9 2.0 4.3 5.6
23-Jun-04 2.0 2.6
24-Jun-04 1.8 2.0 1.5 3.5 3.4 1.1
27-Jul-04 1.3 1.2
28-Jul-04 1.8 1.0 0.4 1.0 2.7 2.4

26-Aug-04 1.2 1.0 1.0 1.2 1.8 2.2 3.0
27-Aug-04 0.9
05-Oct-04 1.4 1.0 1.3 2.3 3.0 3.0 2.9 4.0
28-Apr-05 2.0 1.1 0.0 1.3
29-Apr-05 1.5 7.4 1.9 3.6
02-Jun-05 3.7 2.6 2.6 3.4 2.6 2.9 3.0 3.5
30-Jun-05 0.9 1.3 1.5 1.4 0.5 0.9 4.7 3.1
28-Jul-05 0.8 0.7 0.9 0.6 1.6 1.9 3.4 2.3

23-Aug-05 4.7 3.4 4.2 3.3 4.3 3.7 6.2 5.1
28-Sep-05 1.0 1.9 1.1 1.9 0.7 1.9 3.0 3.3
03-May-06 3.6 4.7 4.2 4.5 4.8 4.6 4.7 4.9
26-May-06 0.8 2.0 1.5 1.2 1.6 1.7 3.7 4.6
30-Jun-06 2.1 1.2 3.4 2.1 1.6 1.7 1.8 2.3
31-Jul-06 1.8 2.0 2.1 2.1 2.4 1.9 3.1 3.5

30-Aug-06 1.1 0.5 1.6 1.9 2.3 3.4 4.2 5.2
28-Sep-06 1.9 1.5 0.5 1.4 1.2 1.8 4.2 5.0
25-Apr-07 13.0 4.7 5.4 5.1 5.0 5.2 12.0 3.9

23-May-07 0.9 2.6 1.9 1.1 1.7 0.8 3.0 3.1
26-Jun-07 5.7 4.7 4.3 3.4 5.1 5.0 7.9 5.5
18-Jul-07 0.8 1.6 1.4 2.7 4.7 7.1 8.3

30-Aug-07 2.3 1.8 1.3 1.6 1.8 1.5 3.9 3.8
01-Oct-07 2.8 3.4 3.3 1.9 4.1 2.4 4.3 4.3

Average 2.3 2.1 2.5 1.9 2.1 2.6 4.3 4.3
25% value 1.1 1.2 1.2 1.1 1.2 1.7 3.0 3.3
75% value 2.3 2.6 3.3 2.3 2.9 3.5 4.8 5.1

COD 23-Apr-03 2 3.4 2 2.8
24-Apr-03 3.36 0.8 3.6 2.8

30-May-03 0.96 0.8 1.44 0.8 0.8 1.2 1.2 0.8
27-Jun-03 1.12 1.2 0.96 0.96 0.8 0.48 1.2 1.12
31-Jul-03 0.8 0.8 0.4 0.8 1.36 2.24 0.8

01-Aug-03 0.8
27-Aug-03 1.68 3.84
28-Aug-03 2.64 4 5.52 6 4.96 3.68
26-Sep-03 1.84 2.16 1.6 1.76 1.68 2.24 2.16 2.72
04-May-04 2.72 4 2.32 3.4 2.4 2.4 2.24 3.04
28-May-04 2.24 2.64 2.64 3.68 2.24 2.24 2.48 2.16
23-Jun-04 1.92 2.4
24-Jun-04 1.92 1.76 1.68 2 2.08 1.6
27-Jul-04 2.16 0.96
28-Jul-04 1.68 2.16 1.04 2.4 2.8 1.6

26-Aug-04 1.76 1.92 1.76 1.76 1.52 1.68 2.08
27-Aug-04 1.68
05-Oct-04 1.52 2 1.44 2 1.36 1.68 1.76 2
28-Apr-05 1.92 1.12 1.19 1.44
29-Apr-05 0.96 1.36 1.44 1.59
02-Jun-05 1.6 1.6 1.28 1.6 1.76 1.92 1.6 1.6
30-Jun-05 6.56 5.84 6.24 5.76 6.24 6.08 6.56 6.4
28-Jul-05 1.6 1.4 1.7 1.3 1.6 1.4 1.7 1.6

23-Aug-05 1.2 1.2 1.12 1.6 1.04 0.96 1.04 1.6
28-Sep-05 1.2 1.44 1.6 1.44 1.36 1.36 1.6 1.2
03-May-06 1.77 0.8 0.56 0.72 0.88 0.8 0.88 0.8
26-May-06 2.72 2.08 2.24 2 2.8 2.48 2.32 2.64
30-Jun-06 0.8 0.88 0.72 0.56 0.8 0.88 0.72 0.8
30-Aug-06 1.76 1.44 1.76 1.76 1.6 1.76 2.24 2.24
28-Sep-06 1.6 2.8 1.6 1.76 2 2.08 2.56 2.48
25-Apr-07 22 2 6.6 2.4 3.4 2.2 2.8 2.4

23-May-07 2.4 1.6 2.72 1.2 1.84 1.68 1.76 2.4
26-Jun-07 0.48 0.8 0.8 1.2 0.8 0.8 0.8 0.8
18-Jul-07 1.6 1.32 2.4 1.68 1.28 1.76 0.96

30-Aug-07 1.76 1.6 1.68 1.6 1.76 1.92 2.08 1.6

Average 2.56 1.88 2.08 1.88 1.92 1.91 2.15 1.98
25% value 1.44 1.20 1.24 1.20 1.04 1.26 1.56 1.18
75% value 2.04 2.10 2.40 2.00 2.06 2.21 2.36 2.42
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Part I: A2-15

(5) Mineralization Indicators
Table 2.15 Mineralization Indicators (CHPI)

Mineralization Indicators Measured by Health Protection Class I Class II Class III Class IV
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mg/l 23-Apr-03 13 36 23 43
24-Apr-03 34 24 45 39

30-May-03 3 41 40 9 16 51 20 18
27-Jun-03 10 62 80 49 33 54 92 76
31-Jul-03 16 63 27 13 22 3 14

01-Aug-03 7
27-Aug-03 15 27
28-Aug-03 59 36 44 40 8 23
26-Sep-03 29 101 48 27 14 26 20 12
04-May-04 10 105 17 20 22 38 13 13
28-May-04 9 22 9 2 46 21 10 15
23-Jun-04 13 33
24-Jun-04 59 62 15 4 84 21
27-Jul-04 47 17
28-Jul-04 36 36 9 23 26 25

26-Aug-04 6 22 5 23 13 27 5
27-Aug-04 23
05-Oct-04 14 38 17 38 38 42 27 20
28-Apr-05 13 12 11 24
29-Apr-05 10 23 17 59
02-Jun-05 4 19 12 4 22 16 17 15
30-Jun-05 36 36 43 63 15 47 35 19
23-Aug-05 106 28 44 18 29 17 27 18
28-Sep-05 26 101 43 17 47 28 120 54
03-May-06 23 100 39 68 24 45 58 55
26-May-06 6 60 28 60 73 41 28 75
30-Jun-06 8 72 24 4 45 20 5 29
31-Jul-06 27 62 24 59 20 23 46 85

30-Aug-06 9 52 4 19 39 50 36 173
28-Sep-06 185 72 19 71 49 75 58 70
25-Apr-07 4 59 9 38 29 37 27 25

23-May-07 11 46 17 46 36 46 47 35
26-Jun-07 14 87 45 40 56 42 13 30
18-Jul-07 73 33 63 49 40 69 96

30-Aug-07 5 16 22 18 5 7 62 70
01-Oct-07 22 28 38 40 40 40 22 34

Average 26.1 50.0 31.2 32.5 31.2 33.0 36.6 42.2

25% value 9.0 28.0 17.0 17.8 16.0 22.0 17.0 18.0
75% value 26.0 62.0 43.0 46.8 44.0 42.0 47.0 59.0

mg/l 23-Apr-03 201 216 194 200
24-Apr-03 192 199 213 215

30-May-03 211 147 131 216 221 216 238 241
27-Jun-03 229 192 131 161 174 180 190 192
31-Jul-03 279 247 280 258 282 304 300

01-Aug-03 311
27-Aug-03 262 110
28-Aug-03 269 189 159 210 210 221
26-Sep-03 621 281 260 266 290 320 304 305
04-May-04 248 1525 251 212 221 246 263 285
28-May-04 130 129 222 141 119 145 152 149
23-Jun-04 245 160
24-Jun-04 153 145 205 221 179 238
27-Jul-04 249 237
28-Jul-04 275 227 228 213 25 259

26-Aug-04 195 177 187 190 194 183 213
27-Aug-04 223
05-Oct-04 220 234 205 175 198 151 251 228
28-Apr-05 243 229 210 191
29-Apr-05 191 208 181 229
02-Jun-05 239 154 190 201 173 186 218 188
30-Jun-05 218 201 168 192 188 196 230 218
23-Aug-05 240 267 237 238 229 229 283 260
28-Sep-05 217 374 256 225 242 239 270 280
03-May-06 200 226 254 224 258 261 194 200
26-May-06 221 160 163 146 160 180 208 203
30-Jun-06 225 201 141 183 167 172 206 183
31-Jul-06 263 240 259 236 289 301 281 245

30-Aug-06 166 240 182 162 199 314 200 219
28-Sep-06 255 284 198 211 339 222 236 221
25-Apr-07 255 181 189 139 223 199 193 199

23-May-07 219 175 186 176 182 175 203 202
26-Jun-07 209 216 188 193 191 190 211 208
18-Jul-07 230 234.5 205 234 252 247 252

30-Aug-07 241 264 221 217 225 232 272 200
01-Oct-07 261 276 216 210 222 208 242 222

Average 241 268 200 199 214 218 220 227

25% value 217 191 177 175.75 188 190 194 202
75% value 249 269 237 224.25 229 239 251 245

Suspended
particles

Dry matters
on filter
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(6) Eutrofication Indicators
Table 2.16 Eutrofication Indicators (CHPI)

Eutrofication Indicators Measured by Health Protection Class I Class II Class III Class IV
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μg/l 23-Apr-03 0.0 23.9 0.0 11.6
24-Apr-03 19.5 18.0 70.7 84.9

30-May-03 0.0 20.0 8.6 5.4 6.0 66.2 43.7 45.7
27-Jun-03 2.2 171.5 0.0 1.5 4.2 114.3 106.5 40.2
31-Jul-03 0.0 32.7 0.0 7.8 52.9 176.8 217.8

01-Aug-03 126.5
27-Aug-03 0.0 31.5
28-Aug-03 14.6 10.7 12.2 78.6 163.9 129.8
26-Sep-03 0.0 50.2 42.8 16.5 48.2 111.2 161.4 168.3
04-May-04 97.4 113.5 74.0 21.7 26.5 25.6 61.3 103.9
28-May-04 22.8 42.2 0.0 8.6 35.2 57.7 115.5 18.3
23-Jun-04 0.0 12.5
24-Jun-04 27.4 11.0 15.1 28.0 79.7 79.7
27-Jul-04 0.0
28-Jul-04 29.5 7.5 0.0 0.0 0.0 73.3 46.3

26-Aug-04 0.0 0.0 0.0 0.0 0.5 49.2 68.2
27-Aug-04 42.0
05-Oct-04 0.0 69.1 3.9 1.8 56.8 46.4 99.4 103.5
28-Apr-05 16.8 27.5 35.2 45.0
29-Apr-05 68.9 30.6 63.3 91.9
02-Jun-05 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
30-Jun-05 0.0 32.3 0.0 0.0 5.9 5.7 78.6 117.1
28-Jul-05 9.4 20.2 30.1 6.4 23.8 4.7 155.4 123.8

23-Aug-05 0.0 52.6 53.3 12.0 16.9 17.7 19.3 42.8
28-Sep-05 0.0 95.8 7.1 57.5 18.9 46.6 37.9 35.6
03-May-06 0.0 26.4 8.8 0.0 161.1 8.1 15.3 20.3
26-May-06 0.0 39.0 0.0 0.0 0.0 0.5 36.2 53.7
30-Jun-06 0.0 48.5 0.0 0.0 4.0 2.7 21.7 23.9
31-Jul-06 0.0 59.7 0.0 0.0 0.0 10.0 25.4 32.1

30-Aug-06 0.0 37.4 0.0 0.0 0.0 30.0 49.2 47.3
28-Sep-06 12.0 90.6 0.0 0.6 0.0 9.1 56.7 59.8
25-Apr-07 31.3 112.2 75.6 39.2 63.9 99.5 131.9 164.5

23-May-07 0.0 120.5 5.8 5.7 44.3 67.4 43.1 120.5
26-Jun-07 0.0 68.3 0.0 0.0 30.1 24.2 40.8 47.5
18-Jul-07 0.0 42.6 0.0 0.0 29.9 19.3 29.6

30-Aug-07 0.0 88.1 0.0 0.0 0.0 0.0 59.2 40.4
01-Oct-07 5.0 325.0 0.0 0.0 43.6 20.2 176.8 305.4

Average 6.6 67.6 15.0 7.8 22.4 34.0 74.4 82.1
25% value 0.0 30.2 0.0 0.0 0.0 6.3 38.6 40.3
75% value 1.6 90.0 28.5 10.7 33.9 51.3 104.7 113.8

μg/l 05-Oct-04 310 310 230 310 240 40 310 310
02-Jun-05 100 300 125 250 150 225 400 65
30-Jun-05 400 300 400 200 200 400 500 800
28-Jul-05 83 83 75 150 83 83 375 1250

23-Aug-05 310 310 320 200 310 240 620 460
28-Sep-05 400 400 400 400 300 800 800 400
03-May-06 400 400 250 300 400 400 400 400
26-May-06 30 70 30 50 70 15 300 1800
30-Jun-06 250 400 200 200 300 150 400 600
31-Jul-06 200 300 300 300 300 300 400 400

30-Aug-06 150 300 200 200 75 600 800 800
28-Sep-06 0 0 0 0 0 0 0 0
25-Apr-07 25 200 800 200 250 300 400 400

23-May-07 200 400 300 200 200 300 750 400
26-Jun-07 200 400 250 250 400 250 250 250
18-Jul-07 300 350 400 500 500 500 500

30-Aug-07 300 400 300 250 300 300 4000 3000
01-Oct-07 150 200 150 200 150 75 50 400

Average 211.5556 288.0526 262.7778 215.2941 234.8889 276.5556 625.2778 679.7222
25% value 112.5 225 162.5 200 150 99.75 326.25 400
75% value 307.5 400 315 250 300 375 590 750

23-Apr-03 200 200 160 120
24-Apr-03 310 120 160 310

30-May-03 60 20 20 40 20 20 310 40
27-Jun-03 160 20 20 60 20 20 20 20
31-Jul-03 230 91.2 289.3 300 153.7 51.1 143.5

01-Aug-03 300
27-Aug-03 60 60
28-Aug-03 310 60 80 230 310 310
26-Sep-03 10 500 180 180 1400 1000 1800 1800
04-May-04 310 480 310 120 180 240 930 930
28-May-04 130 300 80 150 290 200 800 800
23-Jun-04 310 160
24-Jun-04 20 120 60 230 160 20
27-Jul-04 140 88
28-Jul-04 74.5 62.6 82.8 117.5 520.5 450.5

26-Aug-04 120 70 100 100 50 300 700
27-Aug-04 80
28-Apr-05 230 310 310 310
29-Apr-05 120 310 310 310

Average 163.3333 211.2083 132.4333 137.6583 246.9 224.2667 472.6333 486.1667
25% value 105 60.875 67.5 61.95 75 100.625 160 117.625
75% value 230 310 185 165 292.5 232.5 590.375 725

Amonia as
Nitrogen

Phoshates -
orto

Amonia as
NH4
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(7) Microbiological Pollution
Table 2.17 Microbiological Pollution (CHPI)

Microbiological Pollution Measured by Health Protection Class I Class II Class III Class IV
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No. bacteria / l 22-Apr-03 240000 240000 240000 240000 0 240000 0 0
27-May-03 0 0 0 0 0 240000 240000 240000
25-Jun-03 240000 240000 240000 240000 240000 240000 240000 240000
29-Jul-03 240000 0 0 240000 240000 240000 240000 0

26-Aug-03 0 240000 240000 0 240000 240000 240000 240000
23-Sep-03 240000 240000 0 240000 240000 240000 0 0
26-Apr-04 240000 240000 240000 240000 240000 240000 240000 240000

25-May-04 240000 240000 240000 240000 240000 240000 240000 240000
21-Jun-04 0 240000 240000 0 240000 0 240000 240000
26-Jul-04 240000 240000 240000 240000 240000 240000 240000 0

23-Aug-04 0 240000 240000 240000 0 0 0 0
28-Sep-04 240000 240000 240000 240000 240000 240000 240000 240000
26-Apr-05 0 240000 0 240000 240000 240000 240000 240000

24-May-05 240000 0 240000 240000 240000 240000 240000 240000
28-Jun-05 240000 240000 240000 0 0 240000 0 240000
26-Jul-05 0 240000 0 240000 240000 0 0 240000

22-Aug-05 240000 0 0 240000 240000 0 240000 240000
26-Sep-05 240000 240000 240000 240000 240000 240000 240000 240000
26-Apr-06 240000 240000 240000 240000 240000 240000 240000 240000

22-May-06 240000 240000 240000 240000 240000 240000 240000 240000
26-Jun-06 240000 0 240000 240000 240000 240000 240000 240000
26-Jul-06 240000 240000 240000 240000 240000 240000 240000 240000

29-Aug-06 240000 0 240000 240000 240000 240000 240000 240000
25-Sep-06 0 0 240000 0 240000 240000 240000 0
24-Apr-07 240000 240000 240000
25-Apr-07 240000 240000 240000 240000 240000

23-May-07 240000 240000 240000 240000 240000 240000 240000 240000
26-Jun-07 240000 240000 240000 240000 240000 240000 240000 240000
17-Jul-07 240000 240000 240000 240000 240000 240000 240000

30-Aug-07 240000 240000 240000 240000 240000 240000 240000 240000
27-Sep-07 240000 240000 240000 240000 240000 240000 0 240000

No. bacteria / l 184000 185806.5 192000 198620.7 208000 208000 192000 192000
25% value 240000 240000 240000 240000 240000 240000 240000 240000
75% value 240000 240000 240000 240000 240000 240000 240000 240000

Most
probable

number of
colimorphic

bacteria



Appendix 2, Part I (B/P)
Wastewater Management in Skopje

Part I: A2-18

(8) Harmful & Dangerous Matter
Table 2.18 Harmful & Dangerous Matter

Harmful & Dangerous Matter Measured by Health Protection Class I, II Class III, IV Class V
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Alluminium mg/l 23-Apr-03 0 0 0 0
24-Apr-03 0 0 0 0

30-May-03 0 0 0 0 0 0 0 0
27-Jun-03 0 0 0 0 0 0 0
31-Jul-03 16.8 75.2 54.5 51.1 47.1 77.6 38.7

01-Aug-03 122
27-Aug-03 0 120
28-Aug-03 70 70 200 120 70 70
26-Sep-03 7.05 72.7 60.6 35.1 21.9 6.94 14.2 12.4
04-May-04 70 1200 200 70 70 120 70 70
28-May-04 40 30 180 50 0 50 0 40
23-Jun-04 0 0
24-Jun-04 0 0 0 0 0 0
27-Jul-04 42
28-Jul-04 281 47 8 38 64.8 16.7 21

26-Aug-04 50 200 50 0 0 50
27-Aug-04 150 250
05-Oct-04 25.9 26.5 26.4 24.9 25.6 26 25 26
28-Apr-05 52 106 152 125
29-Apr-05 140 98 138 125
02-Jun-05 9.16 74.2 23.1 25.3 33.2 27.7 26.3 77.6
30-Jun-05 70 70 70 70 70 70 70 70
28-Jul-05 0 0 70 50 70 30 50 0

23-Aug-05 0 0 0 0 0 0 0 0
28-Sep-05 68.5 125 85.9 69.1 93.5 76.2 77.3 74.1
03-May-06 0 0 0 0 0 0 0 0
26-May-06 27.7 39.9 117 82.5 0 0 0 0
30-Jun-06 0 0 0 0 0 0 0 0
31-Jul-06 0 0 0 0 0 0 0 0

30-Aug-06 16.3 111 60.2 50.3 51.1 27.1 33.4 22.1
28-Sep-06 61.4 27.8 0 24.4 26.4 41.9 39 41.6
25-Apr-07 108 339 61.9 61.9 118 134 101 97.8

23-May-07 0 379 100 106 192 181 135 140
26-Jun-07 18 3.63 49.2 60.7 95.9 89.4 80.9 81.2
18-Jul-07 5.23 141.55 40.3 65.3 38.6 60.5 62.4

30-Aug-07 2.15 140 41.6 31.9 41.7 37.3 30.4 42.9
01-Oct-07 206 206 138 158 204 143 60.7 73

Average 29.87 125.51 62.15 43.40 62.32 50.21 39.20 41.19
25% value 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
75% value 48.00 140.00 94.98 69.10 87.63 76.20 70.00 70.00

Cadmium mg/l 23-Apr-03 0 0 0 0
24-Apr-03 0 0 0 0

30-May-03 0 0 0 0 0 0 0 0
27-Jun-03 0 0 0 0 0 0 0 0
31-Jul-03 0 0 0 0 0 0 0

01-Aug-03 0
27-Aug-03 0 0
28-Aug-03 0 0 0 0 0 0
26-Sep-03 0.397 0.321 0.269 0.229 0.314 0.301 0.282 0.285
04-May-04 0 0 0 0 0 0 0 0
28-May-04 0 0 0 0 0 0 0 0
23-Jun-04 0 0
24-Jun-04 0 0 0 0 0 0
27-Jul-04 0
28-Jul-04 0 0 0 0 0 0 0

26-Aug-04 0 0 0 0 0 0 0
27-Aug-04 0
05-Oct-04 0 0 0 0 0 0 0 0
28-Apr-05 0 0 0 0
29-Apr-05 0 0 0 0
02-Jun-05 0 0 0 0 0 0 0 0
30-Jun-05 0 0 0 0 0 0 0 0
28-Jul-05 0 0 0 0 0 0 0 0

23-Aug-05 0 0 0 0 0 0 0 0
28-Sep-05 0 0 0 0 0 0 0 0
03-May-06 0 0 0 0 0 0 0 0
26-May-06 0 0 0 0 0 0 0 0
30-Jun-06 0 0 0 0 0 0 0 0
31-Jul-06 0 0.1 0.07 0.067 0.067 0.1 0.1 0.09

30-Aug-06 0 0.098 0.03 0 0 0 0.011 0.1
28-Sep-06 0 0.074 0.034 0.032 0 0.037 0.022 0.02
25-Apr-07 0 0 0 0 0 0 0 0

23-May-07 0 0 0 0 0 0 0 0
26-Jun-07 0.198 0 0 0 0 0 0 0
18-Jul-07 0 0 0 0 0 0 0

30-Aug-07 0.08 0 0.1 0 0 0 0 0.03
01-Oct-07 0.243 0 0.169 0 0 0.1 0 0

Average 0.03 0.02 0.02 0.01 0.01 0.02 0.01 0.02
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Harmful & Dangerous Matter Measured by Health Protection Class I, II Class III, IV Class V
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Chromium 6+ 23-Apr-03 7.9 18.3 13.7 12.2
24-Apr-03 11.5 11 27.3 27.5

30-May-03 1.3 3.3 10.7 7.4 5.5 5.1 6.2 2.2
27-Jun-03 6.8 16.8 12.4 13.4 6.1 3.2 12.5 13.5
31-Jul-03 5.7 17.7 19.5 19 19.4 11.8 17.8

01-Aug-03 15
27-Aug-03 6.4 12.6
28-Aug-03 9.9 12.7 14.6 11.5 13.1 14.8
04-May-04 3.7 6.7 10.6 7.9 10 9.7 10.5 11
28-May-04 3.5 11.9 12.5 9 8.6 8.8 8.7 11.2
23-Jun-04 2 0
24-Jun-04 3.1 6.8 3.6 3.3 2.6 0.9
27-Jul-04 0
28-Jul-04 0 7.5 3.5 1.59 2 0.6 0

26-Aug-04 0 2.5 2.7 1.8 7.3 7.3 9.9
27-Aug-04 15.8
05-Oct-04 0
30-Jun-05 5.5 9.2 7.6 7.7 9.8 9.5 9 8.1
28-Jul-05 1.5 14.5 5.4 6.9 5.5 5 10 4.8

23-Aug-05 1.8 3.7 12.3 8 9.1 8.5 2.2 3.3

Average 3.29 9.34 10.01 9.17 8.26 8.02 9.37 9.62
1.35 3.70 7.50 6.90 5.50 5.00 6.20 3.30
5.65 14.50 12.50 12.70 10.00 9.70 11.80 13.50

mg/l 26-Sep-03 4.16 4.61 21.8 17.1 13.6 10.7 9.04 7.673
05-Oct-04 11 14 22.5 19.7 16.1 17.2 17.4 16.6
28-Apr-05 1.4 3.3 3.5 4.9
29-Apr-05 0.8 4.1 1.1 1.1
02-Jun-05 1.69 1.4 1.58 1.69 1.26 2.82 3.14 3.55
28-Sep-05 6.1 2.02 3.37 6.96 4.25 4.38 1.8 2.09
03-May-06 15.1 7.08 15 10.8 8.98 12.4 5.27 5.24
26-May-06 2.86 5.57 1.47 0.793 0.475 1.3 0.417 1.84
30-Jun-06 0 2.6 4.9 2.1 1.6 1.5 1.8 2.1
31-Jul-06 2.58 1.89 3.5 3.21 3.7 5.96 4.08 2.33

30-Aug-06 0.55 5.99 3.24 2.65 1.86 2.57 0.995 1.78
28-Sep-06 1.94 0.659 1.93 3.16 3.62 0.908 0.73 1.52
25-Apr-07 6.63 1.27 1.77 0.68 0.8 1.13 1.27 1.87

23-May-07 0.847 6.01 3.26 6.49 4.26 0.997 3.86 4.44
26-Jun-07 2.81 1.83 9.55 7.87 15.9 12.5 4.35 7.01
18-Jul-07 3.56 4.345 4.59 3.8 4.12 3.38 3.26

30-Aug-07 2.33 2.4 3.11 1.57 1.47 3.17 1.42 2.82
01-Oct-07 0.511 0.326 1.54 2.75 2.4 2.86 0.42 0.774

Average 3.77 3.73 6.31 5.68 5.15 5.26 3.56 3.88
1.40 1.40 1.93 2.00 1.60 1.50 1.10 1.84
4.16 5.57 4.90 7.19 4.26 5.96 4.08 4.44

Cianides mg/l 23-Apr-03 2.1 1.9 2.1 1.9
24-Apr-03 1.9 2 2.8 2.6

30-May-03 1.2 2 2 1.5 1.9 2 2.4 3.1
27-Jun-03 1.4 2.5 1.7 1.7 1.7 1.6 2.3 2.1
31-Jul-03 0.9 1.3 0.8 1.5 18.8 2 19.3

01-Aug-03 3
27-Aug-03 0.7 1.1
28-Aug-03 2.3 0.7 1.3 1.9 1.9 2.7
26-Sep-03 0 0.1 0 0 0.3 0.1 0.7 0.5
04-May-04 0.9 3.8 2 1.4 1.9 2.3 2.7 2.7
28-May-04 0 6.4 0 0 0 0 0 0
23-Jun-04 0.2 0.6
24-Jun-04 0.7 0.4 0.4 0.5 0.7 0.6
27-Jul-04 1.1
28-Jul-04 2.7 1.8 1.4 1.4 1.5 2.3 2.4

26-Aug-04 0.8 1.2 1.7 1.7 1.3 2.7 4.6
27-Aug-04 5.7
05-Oct-04 1 2.3 1.7 1.4 1.6 1.1 2.6 3.2
28-Apr-05 0.4 1.4 1.2 1.1
29-Apr-05 1.4 0.9 1.4 1.9
02-Jun-05 0.1 0.2 0.1 0.1 0.2 0.1 0.1 0.1
30-Jun-05 1.8 2 1.8 1.7 2.4 2.5 2.5 2.3
28-Jul-05 1.3 2.7 1.5 1.5 1.4 2 2.3 2.7

23-Aug-05 1 1.3 1.4 1 1.3 1.3 1.8 1.8
28-Sep-05 0.6 0.7 0.7 0.7 0.7 0.8 1.6 1.3
03-May-06 2.7 4.2 2.1 1.6 2.5 2.5 2.7 2.3
26-May-06 0.5 1.9 0.6 0.5 0.6 0.7 1.2 1.8
30-Jun-06 0.7 3.2 1.4 0.9 1.7 1.5 1.6 1.9
31-Jul-06 0.8 3.7 1 1.7 1.4 1.4 5.5 2.6

30-Aug-06 0.5 1.1 0.8 0.8 0.9 1.5 1.8 1.8
28-Sep-06 1.5 2.8 0.7 1.4 1.1 1.3 2.4 2
25-Apr-07 3.7 3.1 1 1.6 2.9 2.3 2.3 1.8

23-May-07 0 0.2 0.4 2.3 0.6 1.4 2.2 0.2
26-Jun-07 0.4 4.1 0.6 0.8 1.3 0.8 0 1.1
18-Jul-07 5.2 4.25 2.5 0.2 0.9 1.8 1.7

30-Aug-07 0.1 0.9 0.7 0.4 0.6 0.8 1.1 1.2
01-Oct-07 2.5 0.2 3.3 0.9 1.7 0.8 1.1 0.9

Average 1.14 2.44 1.23 1.12 1.28 1.89 1.88 2.44
0.43 1.15 0.70 0.70 0.63 0.80 1.25 1.23
1.38 3.18 1.78 1.60 1.70 1.98 2.40 2.60

Total chromium
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Wastewater Management in Skopje

Part I: A2-20

Harmful & Dangerous Matter Measured by Health Protection Class I, II Class III, IV Class V
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Copper mg/l 23-Apr-03 0 0 0 0
24-Apr-03 0 0 15.15 15.25

30-May-03 0 0 0 0 0 3.749 0 0
27-Jun-03 0 0 0 0 0 0 0 0
31-Jul-03 0 0 0 0 5.054 0 0

01-Aug-03 0
27-Aug-03 0 0
28-Aug-03 0 0 0 3.651 0 0
26-Sep-03 2.06 3.32 3.31 2.46 2.8 3 3.58 4.05
04-May-04 2.35 8 0 1.1 0 4 1.5 2.7
28-May-04 0 1.27 0 1.43 1.76 1.73 2.22 2.29
23-Jun-04 0 0
24-Jun-04 0 0 0 0 0 0
27-Jul-04 0
28-Jul-04 1.84 1.08 1.26 1.14 1.78 1.03 1.25

26-Aug-04 0 0 0 0 0 0 0
27-Aug-04 0
05-Oct-04 0 0 0 0 0 0 0 0
28-Apr-05 0.7 1.4 2.3 1.7
29-Apr-05 2 1.3 2 3
02-Jun-05 3.46 4.1 2.9 2.56 2.12 2.65 3.59 4.34
30-Jun-05 1.68 1.91 2.49 2.2 2.11 2.36 2.59 1.9
28-Jul-05 2.07 1.79 1.89 2.1 2.41 1.96 1.87 2.43

23-Aug-05 2.66 3.58 3.31 3.05 4.72 3.01 2.44 3
28-Sep-05 3.17 3.35 3.26 2.74 3.01 3.81 3.96 4.41
03-May-06 3.48 0.829 0 2.08 0 0 0.114 0
26-May-06 1.95 1.41 1.06 2.37 0.822 1.22 1.09 1.46
30-Jun-06 0 2.1 6.6 6.4 0 0 0 0
31-Jul-06 0 3.56 0 0.48 1.47 2.27 6.26 1.14

30-Aug-06 2.95 4.52 3.26 3.71 3.07 3.23 3.36 4.18
28-Sep-06 1.39 0.778 0.483 1.21 0.682 1.14 0.787 0.972
25-Apr-07 3.05 2.32 3.58 1.92 2.26 2.18 3.08 2.12

23-May-07 0 0 0 0 0 0 0 0
26-Jun-07 0 0 0 0 0 0 0 0
18-Jul-07 3.95 3.675 4.4 3.89 3.49 3.75 3.3

30-Aug-07 1.32 0 0 0 0 0 0.61 1.12
01-Oct-07 3.23 4.44 2.92 3.13 3.21 3.05 3.33 4.03

Average 1.32 1.89 1.39 1.43 1.26 1.83 2.08 2.10
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.58 3.34 2.92 2.37 2.29 3.04 3.27 3.00

Fenols mg/l 24-Apr-03 2.522 0 1.919
30-May-03 0.784 0.495 0.3
27-Jun-03 0 0 0
31-Jul-03 1.503 0

01-Aug-03 3.595
28-Aug-03 0 0 0
01-Oct-03 0 0 0 0 0 0 0 0

04-May-04 0 0 0
28-May-04 0.448 0 4.075 3.597
24-Jun-04 0 6.405 0
28-Jul-04 2.452 0 0.752

26-Aug-04 0.059 1.161
27-Aug-04 0.738
05-Oct-04 0 0.444 0
28-Apr-05 0 0 0 0
29-Apr-05 0.43 0 0 0
02-Jun-05 0 0 0
30-Jun-05 0 0 0
28-Jul-05 1.019 1.946 0.979

23-Aug-05 0.464 0 0
28-Sep-05 0 0.626 0.327
03-May-06 0 0 0
26-May-06 0 0 0
30-Jun-06 0 0 1.6
31-Jul-06 0 0 0 0 0 4.79 0 0

30-Aug-06 2.743 0
28-Sep-06 0 0 1.768
25-Apr-07 0 0 0
26-Jun-07 7.038 4.464 4.952
18-Jul-07 0 3.093 2.857

30-Aug-07 0 0 0
01-Oct-07 0 0 0

Average 0.112 0.680 0.000 0.000 0.000 1.135 0.000 0.697
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.112 0.533 0.000 0.000 0.000 1.725 0.000 0.979
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Harmful & Dangerous Matter Measured by Health Protection Class I, II Class III, IV Class V
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Iron mg/l 23-Apr-03 33.1 37.2 35.1 40.7
24-Apr-03 55.7 35.8 50.2 51.2

30-May-03 0 37.2 33.3 23 24.6 24.2 118.3 121.9
27-Jun-03 5.2 162.8 20.1 8 9.9 10.1 35.8 41.8
31-Jul-03 25.3 42.3 46.6 28 28.7 38.9 40.1

01-Aug-03 105.2
27-Aug-03 45.3 48.2
28-Aug-03 87.5 49.4 68.8 80.3 68 72.6
26-Sep-03 26.5 26.4 21.8 15.1 10.9 9.5 25.2 2.2
04-May-04 30.4 1963.6 57.6 53.4 51.6 218.4 61.1 69.4
28-May-04 72.6 51.4 11.8 46.7 38.5 62.5 43.1 44.5
23-Jun-04 94.4 106.4
24-Jun-04 102.3 95.1 96.5 96.5 101.4 102.5
27-Jul-04 3.1
28-Jul-04 25.2 9 5.3 6.6 6.4 43 42.2

26-Aug-04 39.2 46.8 73.7 44.2 42.4 59.2 70.4
27-Aug-04 165.3
05-Oct-04 18 13.8 17.1 16.2 15.7 15.1 14.7 13.8
28-Apr-05 22.9 55.6 75.9 64.8
29-Apr-05 79.5 50.7 65.6 65.6
02-Jun-05 2.17 45.1 12.7 15.2 22.9 16.2 22.1 13.3
30-Jun-05 8 44.7 25.8 22.7 45.5 59 58.5 63.7
28-Jul-05 0 0 0 0 0 0 0 0

23-Aug-05 23.3 42.5 43.4 35.5 38.4 38.4 155.5 117.9
28-Sep-05 29.3 74 48.6 48.1 61.1 51.7 440 386
03-May-06 35 139.2 79 35.2 77.1 77.4 67.8 60.8
26-May-06 31.9 37.4 102 64.8 3.99 4 4.58 6.34
30-Jun-06 0 8.1 0 0 0 0 0 0
31-Jul-06 5.8 122.9 23.6 31.5 38.7 33.9 46.5 43.1

30-Aug-06 63 35.5 16.7 27.9 21.2 32.6 40 38.1
28-Sep-06 43.4 15.3 2.89 19.3 19 30.6 105 114
25-Apr-07 184.4 321.8 131 61.5 67 67.5 125.3 108.7

23-May-07 0 101.9 143.3 27.4 45.9 48.3 43.4 47.5
26-Jun-07 0 193.5 0 5.9 136.2 88.4 121.4 72.2
18-Jul-07 116.4 455.5 93 691.1 733.3 823.9 694.4

30-Aug-07 7 17.7 18.7 22.8 20.2 0 194.6 153.9
01-Oct-07 99.8 0 0 18.9 29 37.8 13.7 0

Average 35.52 160.85 41.43 33.10 60.97 67.13 99.56 88.60
5.35 28.68 13.70 16.20 19.30 15.38 36.58 38.60

42.35 118.48 50.18 48.10 58.73 64.23 104.10 95.03

Lead mg/l 23-Apr-03 0 12.454 0 0
24-Apr-03 0 0 0 0

30-May-03 0 15.59 0 0 0 10.635 14.945 0
27-Jun-03 19.929 10.18 0 9.059 10.155 8.719 0 12.459
31-Jul-03 8.9 19.564 17.247 19.149 9.99 16.446 17.49

01-Aug-03 24.975
27-Aug-03 8.955 14.525
28-Aug-03 30.158 19.984 14.953 7.362 11.963 8.33
26-Sep-03 3.07 2.31 2.16 0 0 2.21 1.81 1.83
04-May-04 0 3.57 0 0 0 0 0 0
28-May-04 0 0 0 0 0 0 0 0
23-Jun-04 10.251 7.635
24-Jun-04 0 18.741 11.359 11.359 15.618 13.631
27-Jul-04 1.1
28-Jul-04 1.57 1.32 1.01 0.95 1.15 1.08 1.13

26-Aug-04 12.495 9.612 14.057 8.033 8.331 6.665 11.359
27-Aug-04 7.141
05-Oct-04 0 22.537 8.563 17.839 0 0 19.716 20.432
28-Apr-05 0.1 1.4 2.9 3.2
29-Apr-05 2.1 1.6 2.5 3
02-Jun-05 2.56 3.82 1.85 1.69 3.16 2.97 2.03 3.12
30-Jun-05 3.02 3.1 3.35 2.76 3.7 2.92 3.46 2.06
28-Jul-05 0 0 0 0 0 0 0 0

23-Aug-05 0 0 0 0 0 0 0 0
28-Sep-05 0 0 0 0 0 0 0 0
03-May-06 1.34 0 0 0 0 0 0 0
26-May-06 0 0 0 0 0 0 0 0
30-Jun-06 0 0 0 0 0 0 0 0
31-Jul-06 0 1.77 1.1 2.4 2.4 1.6 1.73 1.95

30-Aug-06 0.9 2.4 1.3 1.1 1.1 2.6 1.4 2
28-Sep-06 0 0 0 0 0 0 0 0
25-Apr-07 0 0 0 0 0 0 0 0

23-May-07 0 0 0 0 0 0 0 0
26-Jun-07 0 0 0 0 0 0 0 0
18-Jul-07 0 0 0 0 5.7 0 0

30-Aug-07 0 0 0.16 0 0 0 0 0
01-Oct-07 0.536 0.261 0.608 0.395 0.713 0.705 0.065 0

Average 2.44 2.44 2.44 2.44 2.44 2.44 2.44 2.44
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2.26 3.45 2.08 2.40 2.78 3.14 2.38 2.77
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Harmful & Dangerous Matter Measured by Health Protection Class I, II Class III, IV Class V
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Zinc mg/l 23-Apr-03 12.358 16.014 20.231
24-Apr-03 16.607 9.969 14.351 15.325

30-May-03 6.652 15.67 9.977 5.543 10.157 15.949 31.473 14.407
27-Jun-03 22.834 4.544 21.987 15.423 17.21 24.908 5.12 37.347
31-Jul-03 0 11.085 14.232 35.883 45.986 30.983 2.992

01-Aug-03 36.539
27-Aug-03 30 40.715
28-Aug-03 16.597 11.97 21.593 7.483 25.908 19.947
26-Sep-03 4.04 4.65 3.53 1.93 3.89 4.07 4.01 8.26
04-May-04 14.3 27.6 8.32 12.8 15.2 13.9 11.5 15
28-May-04 1.85 0 0 1.27 1.35 0 1.93 0
23-Jun-04 0 0
24-Jun-04 0 0 0 0 0 0
27-Jul-04 0
28-Jul-04 1.13 0 0 0 7.35 1.1 0

26-Aug-04 0 0 0 0 0 0 0
27-Aug-04 0
05-Oct-04 16.1 49.726 37.354 37.41 74.895 49.82 37.416 33.26
28-Apr-05 0.7 3.5 8.3 5.5
29-Apr-05 26.9 1.4 5 5.2
02-Jun-05 0 23.7 3.52 9.19 1.43 3.57 2.98 19.7
30-Jun-05 0 7.1 3.08 1.26 1.98 2 2.09 0
28-Jul-05 0.989 0.257 0.79 1.91 2.09 1.4 2.25 5.28

23-Aug-05 0.29 2.69 0 0 14.1 0.68 1.75 1.97
28-Sep-05 8.03 0 2.3 1.65 3.91 4.84 6.89 7
03-May-06 20.8 11.2 24.5 12.5 10 14.9 6.19 7.44
26-May-06 0 0 0 0 0 11.1 0 0
30-Jun-06 0 0 0 0 0 0 0 2.12
31-Jul-06 5.44 85.2 6.54 7.12 53.9 9.66 78.2 37.7

30-Aug-06 0.226 3.06 2.12 2.78 0.49 3.97 0.636 0.642
28-Sep-06 0 0 0 0 0 0 2.08 1.33
25-Apr-07 6.79 0.85 3.1 3.83 1.88 4.76 3.81 4.22

23-May-07 0 0 0 2.53 0.633 0 3.36 0
26-Jun-07 0 0 0 0 0 0 0 0
18-Jul-07 0 4.415 4.3 1.88 0 2.04 4.98

30-Aug-07 7.48 4.8 5.51 0 1.51 1.66 0.67 3.82
01-Oct-07 0 7.18 4.53 7.05 2.88 4.89 10.6 1.88

Average 5.79 11.45 6.90 5.86 10.18 8.28 9.74 8.33
0.00 0.00 0.00 0.00 0.53 0.17 1.26 0.16
6.79 16.37 7.88 9.19 13.11 9.89 9.67 12.87

mg/l 23-Apr-03 500 1600 700 1100
24-Apr-03 900 1100 900 1300

30-May-03 500 900 900 700 700 1600 900 900
27-Jun-03 250 900 500 500 700 700 700 700
31-Jul-03 0 500 250 0 250 250 500

01-Aug-03 250
27-Aug-03 500 500
28-Aug-03 3600 900 900 2300 2300 2700
26-Sep-03 4000 1300 2300 1300 1300 2500 1600 1300
04-May-04 500 1100 900 700 700 700 1100 900
28-May-04 0 0 0 0 0 0 250 250
23-Jun-04 250 700
24-Jun-04 500 500 250 500 500 500
27-Jul-04 500 1100
28-Jul-04 900 500 500 700 900 900

26-Aug-04 530 970.7 944.9 1171.5 1106.5 1158.3 1167
27-Aug-04 1303
05-Oct-04 700 2100 1800 1800 1600 1800 2100 2100
28-Apr-05 500 900 700 900
29-Apr-05 700 900 900 700
02-Jun-05 500 700 1100 500 1100 900 1100 900
30-Jun-05 900 1100 1100 1100 1100 1100 1300 1300
28-Jul-05 700 1100 1100 1100 1100 900 1100 1100

23-Aug-05 1100 1800 2300 1600 1800 1600 1300 1300
28-Sep-05 500 1600 1100 900 1100 1300 1300 1600
03-May-06 1100 500 900 1100 900 900 900 1100
26-May-06 500 700 1100 700 900 900 900 900
30-Jun-06 700 900 700 700 700 700 900 900
31-Jul-06 700 1600 1100 1100 1300 1600 1100 1300

30-Aug-06 700 1300 900 900 2100 1300 1300 900
28-Sep-06 900 1800 500 700 2500 1100 1300 1300
25-Apr-07 1300 1600 1800 1600 1800 1600 1600 1600

23-May-07 1100 2300 1600 1600 1600 1800 2900 2100
26-Jun-07 1300 2500 2300 1600 1800 2100 1800 2700
18-Jul-07 1600 1850 2100 1300 1600 1300 1600

30-Aug-07 1300 2300 1100 1800 1600 1300 2300 2300
01-Oct-07 1600 2700 1800 2500 1800 1800 2100 2300

Average 841.0 1375.9 1175.7 1006.7 1137.4 1221.9 1268.6 1303.9
500.0 900.0 900.0 700.0 700.0 900.0 900.0 900.0

1100.0 1800.0 1600.0 1300.0 1600.0 1600.0 1525.0 1600.0

Nitrates as
Nitrogen
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Harmful & Dangerous Matter Measured by Health Protection Class I, II Class III, IV Class V
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mg/l 23-Apr-03 9 30 18 24
24-Apr-03 30 30 30 30

30-May-03 24 30 24 30 24 24 30 30
27-Jun-03 30 30 30 30 30 30 30 30
31-Jul-03 9 15 12 18 24 30 30

01-Aug-03 12
27-Aug-03 6 6
28-Aug-03 24 9 12 15 18 30
26-Sep-03 37 75 90 75 90 90 120 135
04-May-04 3.7 18 18 18 18 24 30 30
28-May-04 6 100 9 40 80 70 100 100
23-Jun-04 6 24
24-Jun-04 48 36 36 36 48 48
27-Jul-04 12 30
28-Jul-04 30 18 24 24 30 30

26-Aug-04 7 10 11 12 12 13 37
27-Aug-04 20
05-Oct-04 12 30 18 18 48 18 30 30
28-Apr-05 3.7 15 18 18
29-Apr-05 30 15 24 24
02-Jun-05 7 50 30 20 30 25 30 37
30-Jun-05 15 60 48 48 60 60 60 60
28-Jul-05 27 60 37 37 30 60 70 60

23-Aug-05 6 60 60 30 18 18 60 60
28-Sep-05 6 60 24 24 24 30 60 60
03-May-06 15 24 18 18 24 24 30 30
26-May-06 5 150 100 26 24 80 40 40
30-Jun-06 6 60 30 24 30 30 48 48
31-Jul-06 1.5 30 15 18 24 30 30 24

30-Aug-06 6 15 15 18 18 30 36 48
28-Sep-06 24 54 6 18 18 18 54 30
25-Apr-07 48 24 30 18 30 30 30 24

23-May-07 6 12 30 30 60 6 12 9
26-Jun-07 12 90 30 60 90 90 90 90
18-Jul-07 9 19.5 18 18 36 48 48

30-Aug-07 1.5 30 9 15 18 30 180 180
01-Oct-07 9 3.7 37 30 30 60 12 9

Average 12.31 41.89 28.53 26.34 32.67 35.73 47.43 48.03
6 24 15 18 18 24 30 30

14.25 60 30 30 30 36 58.5 57

Nitrites as
Nitrogen



Appendix 2, Part I (B/P)
Wastewater Management in Skopje

Part I: A2-24

2.4.2 Vodovod
(1) River Water Quality

Table 2.19 River Water Quality in 2006 (Vodovod)
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Appendix 2, Part I (B/P)
Wastewater Management in Skopje

Part I: A2-25

Table 2.20 River Water Quality in 2005 (Vodovod)
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Wastewater Management in Skopje

Part I: A2-26

Table 2.21 River Water Quality in 2004 (Vodovod)

m
s

d
a

tu
m

s
if
ra

m
s

te
m

p
e

ra
tu

ra
s
p

ro
vo

d
liv

o
s
t

p
h

re
d

o
k
s

ta
lo

zn
i

s
u

s
p

e
n

d
ir
a

n
s
u

vf
z
a

rf
s
u

vv
k

za
rv

k
k
is

lo
ro

d
s
a

tu
ra

c
ija

h
p

k
b

b
p

k
5

a
m

o
n

ija
k

n
it
ri
ti

n
it
ra

ti
vk

u
p

e
n

a
zo

t
h

lo
ri
d

i
s
u

lf
a

ti
fe

n
o

li

0
1

r.
V

a
rd

a
r

(M
o

s
t

O
N

)

1
5

-J
a

n
-0

4
1

9
.9

0
2

6
7

.0
0

8
.3

0
2

7
9

.0
0

0
.0

5
1

4
.0

0
1

3
0

.0
0

7
4

.5
2

1
4

4
.0

0
1

0
0

.2
2

1
2

.2
2

1
2

3
.5

1
1

1
.5

3
5

.7
1

0
.2

3
0

.0
2

1
.0

0
0

.4
0

1
0

.0
0

7
.3

0
0

.0
0

2
7

-J
a

n
-0

4
1

5
.3

0
2

0
7

.0
0

8
.3

0
2

8
0

.0
0

0
.0

2
1

6
.8

0
1

1
4

.3
0

1
1

1
.2

0
1

3
1

.1
0

1
4

1
.9

0
1

3
.1

4
2

4
8

.0
2

7
.1

0
2

.0
0

0
.1

6
0

.0
2

1
.0

0
0

.2
9

7
.0

0
3

.5
3

0
.0

0

1
0

-F
e

b
-0

4
1

7
.5

0
2

9
2

.0
0

8
.9

0
2

7
6

.0
0

0
.0

0
4

.5
0

1
7

1
.6

6
1

6
2

.7
0

1
7

6
.1

6
1

6
9

.0
0

1
2

.8
3

1
7

1
.2

0
1

2
.6

4
2

.0
0

0
.1

6
0

.0
3

1
.1

0
0

.2
0

1
0

.0
0

7
.8

0
0

.0
0

2
4

-F
e

b
-0

4
1

6
.0

0
2

6
0

.0
0

8
.7

6
2

7
3

.0
0

0
.0

0
3

5
.6

0
1

2
4

.3
3

1
0

6
.0

0
1

6
0

.0
0

1
2

1
.4

0
1

2
.5

3
1

0
4

.5
0

8
.2

7
1

.3
6

0
.1

2
0

.0
2

0
.7

0
0

.1
8

9
.0

0
5

.0
0

0
.0

1

0
7

-A
p

r-
0

4
1

9
.9

0
2

9
5

.0
0

8
.7

0
3

2
1

.0
0

0
.3

0
2

9
.0

0
1

5
6

.3
3

1
4

0
.2

4
1

8
5

.3
3

1
6

5
.3

4
1

1
.4

6
1

0
1

.4
4

8
.8

0
1

.9
6

1
.3

0
0

.0
2

0
.0

8
0

.0
0

9
.0

0
5

.1
0

0
.0

2

0
9

-S
e

p
-0

4
1

1
4

.5
0

3
4

5
.0

0
8

.6
7

5
.0

0
0

.0
0

0
.0

0
1

5
9

.0
0

9
8

.0
0

1
5

9
.0

0
9

8
.0

0
1

2
.0

0
1

1
6

.0
0

8
.5

0
2

.5
0

0
.0

4
0

.0
0

1
.1

3
0

.1
0

1
1

.0
0

6
.0

0

2
3

-S
e

p
-0

4
1

1
5

.0
0

3
3

7
.0

0
8

.3
3

0
.0

0
0

.0
0

1
8

7
.0

0
1

0
5

.2
0

1
8

7
.0

0
1

1
0

.4
0

1
1

.0
0

1
1

1
.2

0
6

.3
2

1
.5

1
0

.0
4

0
.0

2
1

.1
0

0
.0

0
8

.0
0

6
.2

0
0

.0
0

0
2

r.
L

e
p

e
n

e
c

1
5

-J
a

n
-0

4
2

8
.9

0
2

4
8

.0
0

8
.7

8
2

4
6

.0
0

0
.2

0
6

7
.2

0
1

4
7

.6
6

7
0

.2
2

2
1

4
.8

0
1

4
4

.5
2

1
2

.6
9

1
4

2
.6

7
1

5
.7

0
4

.0
2

1
.2

0
0

.0
2

1
.1

3
2

.1
0

1
8

.0
0

8
.7

0
0

.0
0

2
7

-J
a

n
-0

4
2

3
.3

0
2

8
5

.0
0

8
.6

0
2

9
2

.0
0

0
.0

3
1

.4
0

1
6

7
.3

0
1

4
7

.7
0

1
6

8
.7

0
1

9
5

.4
0

1
3

.6
5

4
1

3
.6

5
7

.1
0

3
.2

0
0

.3
9

0
.0

3
1

.1
3

0
.8

0
9

.0
0

8
.3

5
0

.0
0

1
0

-F
e

b
-0

4
2

4
.5

0
2

4
9

.0
0

8
.7

1
2

6
4

.0
0

0
.0

0
1

9
.9

0
1

4
3

.6
6

1
0

2
.2

7
1

6
3

.5
6

1
1

8
.9

7
1

2
.2

2
2

7
1

.6
0

6
.0

0
4

.1
0

0
.2

3
0

.0
2

1
.0

0
0

.3
5

1
0

.0
0

1
0

.4
0

0
.0

1

2
4

-F
e

b
-0

4
2

6
.1

0
3

3
6

.0
0

8
.7

8
2

6
1

.0
0

0
.0

0
1

3
2

.0
0

1
3

6
.3

3
1

4
4

.6
5

2
9

5
.3

3
2

0
7

.3
5

1
1

.0
0

9
2

.0
0

1
1

.1
4

2
.6

2
0

.3
1

0
.0

2
0

.9
0

0
.5

0
1

0
.0

0
9

.1
0

0
.0

0

0
7

-A
p

r-
0

4
2

1
2

.3
0

2
4

8
.0

0
8

.8
0

3
1

9
.0

0
0

.5
0

7
4

.2
0

1
2

9
.0

0
1

1
0

.1
3

2
0

3
.2

0
1

7
6

.2
3

1
0

.9
5

1
0

1
.4

1
1

2
.6

0
4

.3
0

1
.0

0
0

.0
2

0
.0

4
0

.0
0

9
.0

0
6

.7
0

0
.0

4

0
9

-S
e

p
-0

4
2

1
5

.9
0

4
1

4
.0

0
8

.4
4

5
.0

0
0

.0
0

0
.0

0
2

1
4

.0
0

1
9

9
.0

0
2

1
4

.0
0

1
9

9
.0

0
1

0
.1

0
1

0
2

.2
0

6
.3

0
3

.8
0

0
.0

8
0

.0
1

1
.1

3
0

.1
5

1
3

.0
0

7
.2

0

2
3

-S
e

p
-0

4
2

1
5

.2
0

4
2

7
.0

0
8

.2
4

0
.0

0
5

2
.2

0
2

3
7

.0
0

1
8

7
.0

0
2

8
9

.2
0

2
4

1
.0

0
9

.8
4

9
9

.4
0

1
0

.7
4

3
.6

0
0

.0
8

0
.0

2
1

.1
0

0
.0

0
1

2
.0

0
1

2
.8

0
0

.0
0

0
3

r.
V

a
rd

a
r

(s
.J

u
ru

m
le

ri
)

1
5

-J
a

n
-0

4
3

7
.2

0
3

1
8

.0
0

8
.6

0
2

4
6

.0
0

0
.3

0
2

1
.3

0
1

9
3

.0
0

9
1

.9
1

2
1

4
.3

0
1

2
3

.8
1

1
0

.6
9

1
4

8
.4

9
1

3
.4

5
5

.9
6

1
.2

4
0

.0
3

1
.2

0
2

.6
0

1
2

.0
0

1
1

.5
8

0
.0

0

2
7

-J
a

n
-0

4
3

2
.9

0
2

8
8

.0
0

8
.6

0
2

9
8

.0
0

0
.2

0
9

.1
0

1
6

8
.0

0
1

4
4

.8
0

1
7

7
.1

0
2

1
5

.7
0

1
2

.2
2

4
2

1
.3

5
1

0
.3

2
3

.5
0

0
.9

4
0

.0
3

1
.1

3
1

.5
0

1
0

.0
0

9
.7

0
0

.0
0

1
0

-F
e

b
-0

4
3

7
.6

0
3

2
4

.0
0

8
.8

0
2

8
6

.0
0

0
.0

0
7

.0
0

1
8

1
.0

0
1

7
5

.1
0

1
8

8
.0

0
1

8
2

.9
0

1
1

.4
5

1
5

0
.1

0
1

7
.3

0
3

.2
0

0
.2

3
0

.0
4

1
.1

0
0

.3
7

1
1

.0
0

8
.0

0
0

.0
0

2
4

-F
e

b
-0

4
3

6
.5

0
3

2
8

.0
0

8
.5

6
2

6
2

.0
0

0
.1

0
1

8
1

.5
0

1
4

9
.2

0
1

3
8

.3
0

3
3

0
.7

0
1

6
8

.7
0

1
1

.0
0

9
7

.6
4

1
2

.7
3

9
.2

3
0

.8
3

0
.0

3
0

.9
0

1
.5

0
1

3
.0

0
7

.0
0

0
.0

0

0
7

-A
p

r-
0

4
3

1
2

.0
0

3
0

5
.0

0
8

.9
0

3
1

1
.0

0
0

.3
0

1
5

.6
0

1
7

8
.6

6
1

6
3

.5
0

1
9

4
.2

6
1

7
5

.1
0

1
1

.9
1

1
1

0
.3

1
1

1
.0

6
2

.6
1

1
.3

0
0

.0
1

0
.0

8
0

.0
0

1
1

.0
0

5
.9

0
0

.1
7

0
9

-S
e

p
-0

4
3

1
4

.3
0

3
6

8
.0

0
8

.2
9

6
.0

0
0

.0
0

0
.0

0
1

6
7

.6
6

1
2

8
.0

0
1

6
7

.6
6

1
2

8
.0

0
7

.3
3

7
1

.1
0

7
.9

0
4

.1
0

0
.9

4
0

.0
3

1
.1

3
0

.9
4

1
2

.0
0

7
.0

0

2
3

-S
e

p
-0

4
3

1
6

.0
0

3
9

9
.0

0
7

.8
5

0
.0

0
6

.2
0

1
9

7
.3

3
1

2
0

.6
0

2
0

3
.5

3
1

2
7

.5
0

6
.4

1
6

4
.8

0
1

1
.3

8
4

.0
0

1
.8

0
0

.0
3

0
.9

0
0

.0
0

1
5

.0
0

9
.1

0
0

.0
0



Appendix 2, Part I (B/P)
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Part I: A2-27

Table 2.22 River Water Quality in 2003 (Vodovod)
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Appendix 2, Part I (B/P)
Wastewater Management in Skopje

Part I: A2-28

Table 2.23 River Water Quality in 2002 (Vodovod)

m
s

d
a

tu
m

s
if
ra

m
s

te
m

p
e

ra
tu

ra
s
p

ro
vo

d
liv

o
s
t

p
h

re
d

o
k
s

ta
lo

zn
i

s
u

s
p

e
n

d
ir
a

n
s
u

vf
za

rf
s
u

vv
k

k
is

lo
ro

d
s
a

tu
ra

c
ija

h
p

k
b

b
p

k
5

a
m

o
n

ija
k

n
it
ri
ti

n
it
ra

ti
vk

u
p

e
n

a
zo

t
h

lo
ri
d

i
s
u

lf
a

ti
fe

n
o

li
p

a
m

m
a

s
ti

R
.L

e
p

e
n

e
c

0
5

-F
e

b
-0

2
2

1
9

2
.7

0
3

7
2

.0
0

8
.1

5
1

7
1

.0
0

0
.1

0
1

.2
0

1
9

4
.0

0
1

9
2

.7
0

1
9

5
.2

1
3

.7
3

1
0

5
.6

0
1

8
.2

0
4

.6
8

0
.1

3
0

.0
2

1
.6

0
1

8
.0

0
7

.3
7

1
8

.0
0

2
1

-F
e

b
-0

2
2

1
5

0
.3

0
3

2
7

.0
0

8
.4

8
1

3
9

.0
0

0
.4

0
1

3
6

.5
0

1
8

8
.0

0
1

5
0

.3
0

3
2

4
.5

1
1

.6
5

1
0

2
.1

9
1

4
.4

0
1

.6
1

0
.3

1
0

.0
5

1
.8

1
0

.7
0

1
0

.0
0

3
.3

6
1

0
.0

0
0

.0
1

1
2

-M
a

r-
0

2
2

1
9

8
.0

0
3

1
0

.0
0

8
.3

0
1

6
7

.0
0

1
.3

0
2

5
8

.0
0

2
2

0
.0

0
1

9
8

.0
0

4
7

8
1

2
.0

5
9

4
.8

8
2

4
.3

4
4

.5
2

0
.4

8
0

.0
5

1
.3

0
0

.8
0

1
2

.0
0

2
0

.3
7

1
2

.0
0

0
.0

4
2

6
-M

a
r-

0
2

2
1

0
3

.2
0

2
9

3
.0

0
9

.4
9

1
6

2
.0

0
0

.1
0

3
2

.3
0

1
4

7
.0

0
1

0
3

.2
0

1
7

9
.3

1
1

.6
2

9
4

.0
9

8
.8

0
1

.7
5

0
.3

3
0

.0
3

0
.9

0
0

.7
0

1
0

.0
0

9
.1

5
1

0
.0

0
0

.0
1

1
2

-A
p

r-
0

2
2

8
1

.3
0

2
5

1
.0

0
8

.6
0

1
6

7
.0

0
0

.2
0

2
5

.5
0

1
5

7
.2

0
8

1
.3

0
1

8
2

.7
1

1
.3

0
1

0
4

.2
0

1
1

.7
0

3
.8

9
0

.1
6

0
.0

3
0

.6
0

0
.2

0
7

.0
0

6
.7

0
7

.0
0

0
.0

0
1

6
-M

a
y-

0
2

2
1

4
5

.8
0

2
4

9
.0

0
8

.7
0

1
7

1
.0

0
0

.5
0

1
6

4
.9

0
1

9
2

.2
5

1
4

5
.8

0
3

5
7

.1
5

9
.7

0
8

8
.9

0
8

.2
0

3
.7

1
0

.1
2

0
.0

3
0

.9
0

0
.1

8
1

0
.0

0
1

2
.1

9
1

0
.0

0
0

.0
0

3
0

-M
a

y-
0

2
2

8
8

.0
0

2
4

8
.0

0
8

.4
1

1
8

0
.0

0
0

.8
0

2
8

.8
0

1
3

8
.0

0
8

8
.0

0
1

6
6

.8
1

0
.2

2
1

0
2

.7
0

9
.8

0
0

.3
2

0
.2

5
0

.0
3

0
.6

8
0

.3
7

9
.0

0
5

.1
8

9
.0

0
0

.0
1

1
8

-J
u

n
-0

2
2

1
9

7
.1

0
2

8
5

.0
0

8
.6

0
1

6
9

.0
0

0
.1

0
1

2
.3

0
2

1
8

.7
0

1
9

7
.1

0
2

3
1

9
.0

8
9

8
.1

7
1

0
.5

0
2

.7
5

0
.2

3
0

.0
3

0
.9

0
0

.5
1

8
.0

0
7

.5
0

8
.0

0
0

.0
0

0
2

-J
u

l-
0

2
2

9
5

.0
0

3
7

8
.0

0
8

.5
0

1
7

2
.0

0
0

.0
0

1
0

.2
0

1
3

0
.6

6
9

5
.0

0
1

4
0

.8
6

8
.9

2
1

0
9

.6
8

9
.1

1
3

.3
0

0
.1

2
0

.0
2

0
.9

0
0

.1
8

1
2

.0
0

1
0

.4
4

1
2

.0
0

0
.0

0
0

3
-O

c
t-

0
2

2
1

0
3

.3
0

2
9

0
.0

0
8

.4
6

1
7

5
.0

0
0

.0
5

1
4

5
.2

0
2

0
0

.0
0

1
0

3
.3

0
3

4
5

.2
1

0
.3

1
8

5
.5

2
1

8
.2

7
7

.4
3

0
.1

6
0

.0
2

1
.0

0
0

.2
8

8
.0

0
1

3
.5

0
8

.0
0

0
.0

3
0

5
-N

o
v-

0
2

2
1

2
0

.0
0

2
8

3
.0

0
8

.3
0

1
7

4
.0

0
1

.2
0

5
0

0
.0

0
1

9
1

.3
3

1
2

0
.0

0
6

9
1

.3
3

1
0

.6
3

9
7

.5
0

1
8

.9
0

3
.4

2
0

.2
4

0
.0

5
0

.9
0

0
.4

8
8

.0
0

7
.8

4
8

.0
0

0
.0

0
1

9
-N

o
v-

0
2

2
0

.0
0

2
9

9
.0

0
8

.4
0

1
5

4
.0

0
0

.0
0

1
8

.7
0

0
.0

0
0

.0
0

1
8

.7
1

1
.4

3
1

0
9

.4
4

8
.2

0
2

.0
0

0
.0

8
0

.0
5

1
.1

3
0

.1
3

7
.0

0
7

.0
0

7
.0

0
0

.0
0

1
2

-D
e

c
-0

2
2

2
6

.4
1

2
8

4
.0

0
8

.5
3

1
5

4
.0

0
0

.0
0

5
3

.1
2

1
6

2
.6

0
2

6
.4

1
2

1
5

.7
2

1
3

.4
0

1
0

5
.5

0
1

1
.1

4
1

.7
8

0
.2

3
0

.0
2

1
.0

0
0

.3
8

7
.0

0
8

.8
3

7
.0

0
0

.0
0

r.
V

a
rd

a
r

(m
o

s
t

O
N

)
0

5
-F

e
b

-0
2

1
1

5
7

.4
0

3
3

8
.0

0
8

.4
0

1
6

4
.0

0
0

.3
0

2
3

.1
0

1
6

4
.3

0
1

5
7

.4
0

1
8

7
.4

1
2

.9
9

1
0

2
.2

0
1

4
.4

0
4

.6
9

0
.3

9
0

.0
2

1
.1

3
1

2
.0

0
5

.8
2

1
2

.0
0

2
1

-F
e

b
-0

2
1

1
4

3
.1

0
4

2
3

.0
0

8
.1

0
1

3
6

.0
0

0
.0

0
9

6
.5

0
1

5
0

.2
0

1
4

3
.1

0
2

4
6

.7
1

4
.4

5
1

3
2

.5
7

1
0

.3
0

1
.6

7
0

.1
6

0
.0

2
1

.1
3

0
.4

5
1

4
.0

0
0

.0
0

1
4

.0
0

0
.1

0
1

2
-M

a
r-

0
2

1
1

6
8

.0
0

3
7

8
.0

0
8

.2
0

1
6

2
.0

0
0

.6
0

5
9

.1
0

1
8

0
.0

0
1

6
8

.0
0

2
3

9
.1

1
0

.4
5

9
1

.6
6

1
3

.9
0

2
.2

7
0

.0
8

0
.0

3
1

.1
0

0
.1

2
1

4
.0

0
8

.9
0

1
4

.0
0

0
.0

0
2

6
-M

a
r-

0
2

1
1

8
6

.5
0

3
7

8
.0

0
9

.1
5

1
6

5
.0

0
0

.0
0

1
.4

0
2

0
3

.0
0

1
8

6
.5

0
2

0
4

.4
1

2
.5

4
1

1
0

.0
0

8
.2

0
1

.7
0

0
.0

0
0

.0
2

1
.1

3
0

.0
0

1
1

.0
0

6
.3

2
1

1
.0

0
0

.0
1

1
2

-A
p

r-
0

2
1

1
8

3
.3

0
3

3
8

.0
0

8
.5

0
1

5
9

.0
0

0
.1

0
0

.0
0

2
1

1
.6

0
1

8
3

.3
0

2
1

1
.6

1
1

.2
3

1
0

5
.4

0
1

0
.1

0
5

.4
2

0
.1

6
0

.0
6

1
.1

3
0

.2
0

1
2

.0
0

2
1

.2
6

1
2

.0
0

0
.0

0
1

6
-M

a
y-

0
2

1
1

5
1

.7
0

2
8

7
.0

0
8

.5
0

1
7

2
.0

0
0

.1
0

1
5

.9
0

1
8

2
.5

0
1

5
1

.7
0

1
9

8
.4

7
.7

5
7

3
.1

0
5

.6
0

1
.2

3
0

.1
6

0
.4

3
0

.9
0

0
.2

0
1

0
.0

0
3

.1
7

1
0

.0
0

0
.0

0
3

0
-M

a
y-

0
2

1
9

3
.6

0
3

1
2

.0
0

8
.2

8
1

8
2

.0
0

0
.1

0
6

.0
0

1
5

4
.5

7
9

3
.6

0
1

6
0

.5
7

9
.7

1
9

7
.6

5
7

.9
0

1
.4

6
0

.1
2

0
.0

2
0

.9
0

0
.2

0
9

.0
0

6
.9

5
9

.0
0

0
.0

0
1

8
-J

u
n

-0
2

1
2

2
2

.3
0

3
3

3
.0

0
8

.7
0

1
7

1
.0

0
0

.0
0

2
.2

0
2

5
1

.7
5

2
2

2
.3

0
2

5
3

.9
5

1
1

.2
8

1
2

7
.9

8
8

.9
1

2
.2

4
0

.1
0

0
.0

2
0

.9
0

0
.2

0
1

2
.0

0
5

.2
0

1
2

.0
0

0
.0

0
0

2
-J

u
l-
0

2
1

9
8

.7
0

3
6

3
.0

0
8

.7
0

1
7

1
.0

0
0

.0
0

0
.0

0
1

6
2

.0
0

9
8

.7
0

1
6

2
1

1
.3

8
1

4
5

.2
0

9
.1

1
2

.2
0

0
.0

8
0

.0
2

0
.9

0
0

.1
2

1
2

.0
0

6
.2

3
1

2
.0

0
0

.0
0

0
3

-O
c
t-

0
2

1
9

4
.1

0
3

1
2

.0
0

8
.5

0
1

6
7

.0
0

0
.5

0
6

0
.0

0
1

9
3

.2
0

9
4

.1
0

2
5

3
.2

1
0

.7
6

8
9

.2
0

1
0

.8
2

1
.2

8
0

.1
3

0
.0

1
0

.9
0

0
.2

2
8

.0
0

5
.1

0
8

.0
0

0
.0

3
0

5
-N

o
v-

0
2

1
8

2
.4

0
3

9
9

.0
0

8
.4

6
1

7
0

.0
0

0
.2

0
1

1
1

.1
0

1
7

0
.0

0
8

2
.4

0
2

8
1

.1
1

1
.4

8
1

0
5

.3
0

9
.2

0
2

.4
1

0
.1

6
0

.0
4

1
.1

3
0

.2
3

1
3

.0
0

4
.5

1
1

3
.0

0
0

.0
0

1
9

-N
o

v-
0

2
1

0
.0

0
3

7
2

.0
0

8
.6

0
1

5
1

.0
0

0
.0

0
1

9
.8

0
0

.0
0

0
.0

0
1

9
.8

1
1

.7
5

1
0

7
.2

8
8

.2
0

2
.5

0
0

.0
8

0
.0

5
1

.1
3

0
.1

2
1

3
.0

0
7

.6
0

1
3

.0
0

0
.0

0
1

2
-D

e
c
-0

2
1

1
4

8
.0

4
2

7
6

.0
0

8
.4

3
1

6
1

.0
0

0
.0

0
5

2
.9

4
1

7
1

.6
0

1
4

8
.0

4
2

2
4

.5
4

1
1

.8
4

9
8

.7
0

9
.5

0
1

.7
5

0
.0

8
0

.0
2

0
.9

0
0

.1
2

7
.0

0
6

.1
5

7
.0

0
0

.0
0

r.
V

a
rd

a
r

(s
.

J
u

ru
m

le
ri
)

0
5

-F
e

b
-0

2
3

1
8

9
.9

0
4

1
9

.0
0

8
.7

0
1

7
0

.0
0

0
.2

0
7

.5
0

1
9

8
.3

0
1

8
9

.9
0

2
0

5
.8

1
1

.1
0

8
9

.8
0

2
0

.7
0

5
.7

9
0

.7
5

0
.0

4
1

.1
3

1
3

.0
0

7
.6

2
1

3
.0

0
2

1
-F

e
b

-0
2

3
1

7
1

.8
0

4
1

3
.0

0
8

.2
7

1
4

6
.0

0
0

.4
0

7
2

.7
0

1
9

3
.1

0
1

7
1

.8
0

2
6

5
.8

1
0

.0
0

8
7

.7
2

1
4

.4
0

4
.4

7
0

.9
4

0
.0

6
1

.3
6

1
.7

2
1

4
.0

0
1

.2
3

1
4

.0
0

0
.0

1
1

2
-M

a
r-

0
2

3
2

8
8

.0
0

3
7

7
.0

0
8

.1
0

1
6

7
.0

0
1

.2
0

2
2

3
.6

0
3

2
0

.0
0

2
8

8
.0

0
5

4
3

.6
1

0
.2

6
9

0
.0

0
1

8
.9

6
4

.1
3

0
.4

8
0

.0
5

1
.3

0
0

.7
3

1
2

.0
0

1
2

.6
0

1
2

.0
0

0
.0

0
2

6
-M

a
r-

0
2

3
1

6
8

.9
0

4
0

4
.0

0
8

.8
0

1
5

9
.0

0
0

.5
0

1
0

1
.7

0
2

0
1

.7
0

1
6

8
.9

0
3

0
3

.4
1

0
.9

7
9

6
.2

3
1

0
.1

0
2

.5
8

1
.1

7
0

.0
4

1
.1

3
2

.2
5

1
2

.0
0

7
.5

1
1

2
.0

0
0

.0
1

1
2

-A
p

r-
0

2
3

1
6

9
.6

5
3

4
5

.0
0

8
.2

0
1

7
8

.0
0

1
.0

0
5

3
.5

0
2

0
2

.8
0

1
6

9
.6

5
2

5
6

.3
8

.7
7

8
2

.3
0

1
4

.8
0

4
.9

5
1

.0
0

0
.0

6
0

.8
0

1
.5

0
1

3
.0

0
5

.6
0

1
3

.0
0

0
.0

0
1

6
-M

a
y-

0
2

3
1

4
2

.7
0

3
0

1
.0

0
8

.2
0

1
7

4
.0

0
0

.7
0

1
7

9
.7

0
1

8
2

.2
5

1
4

2
.7

0
3

6
1

.9
5

1
1

.0
3

1
0

4
.0

0
1

2
.6

0
2

.8
3

1
.4

1
0

.0
6

1
.1

3
2

.3
5

8
.0

0
9

.2
0

8
.0

0
0

.0
0

3
0

-M
a

y-
0

2
3

1
1

6
.0

0
3

2
1

.0
0

8
.3

2
1

7
8

.0
0

0
.5

0
7

9
.7

0
1

9
0

.0
0

1
1

6
.0

0
2

6
9

.7
8

.8
0

8
8

.4
8

1
0

.4
0

2
.5

9
0

.3
9

0
.0

4
0

.9
0

0
.4

3
1

0
.0

0
5

.9
3

1
0

.0
0

0
.0

1
1

8
-J

u
n

-0
2

3
2

4
8

.3
0

3
9

0
.0

0
8

.2
0

1
7

0
.0

0
0

.5
0

1
6

.1
0

2
7

0
.0

0
2

4
8

.3
0

2
8

6
.1

6
.5

2
7

7
.2

5
9

.2
3

3
.0

3
1

.1
7

0
.0

5
0

.9
0

2
.4

0
1

0
.0

0
5

.9
0

1
0

.0
0

0
.0

0
0

2
-J

u
l-
0

2
3

1
1

0
.2

0
4

4
9

.0
0

8
.1

0
1

7
2

.0
0

0
.1

0
1

2
.3

0
1

7
9

.6
6

1
1

0
.2

0
1

9
1

.9
6

4
.4

9
5

3
.2

5
1

0
.4

0
5

.0
0

1
.2

6
0

.0
6

1
.1

0
2

.0
0

1
5

.0
0

8
.3

7
1

5
.0

0
0

.0
0

0
5

-N
o

v-
0

2
3

1
7

3
.4

0
4

1
6

.0
0

8
.2

4
1

7
8

.0
0

0
.4

0
2

5
.0

0
2

7
9

.6
6

1
7

3
.4

0
3

0
4

.6
6

9
.4

8
8

7
.0

4
9

.2
0

2
.8

2
0

.6
2

0
.0

7
1

.1
3

1
.1

0
1

4
.0

0
7

.8
4

1
4

.0
0

0
.0

0
1

9
-N

o
v-

0
2

3
0

.0
0

3
8

8
.0

0
8

.3
0

1
6

2
.0

0
0

.1
0

1
9

.5
0

0
.0

0
0

.0
0

1
9

.5
8

.8
8

8
1

.1
3

9
.4

0
3

.1
5

0
.9

4
0

.0
5

1
.1

3
1

.6
0

1
2

.0
0

7
.7

0
1

2
.0

0
0

.0
1

1
2

-D
e

c
-0

2
3

1
6

1
.9

2
3

0
1

.0
0

8
.3

5
1

5
5

.0
0

0
.0

0
5

5
.2

4
1

7
6

.6
0

1
6

1
.9

2
2

3
1

.8
4

1
1

.6
3

9
6

.9
0

1
7

.0
0

4
.5

7
0

.4
7

0
.0

3
0

.9
0

0
.8

4
8

.0
0

6
.2

2
8

.0
0

0
.0

0



Appendix 2, Part I (B/P)
Wastewater Management in Skopje

Part I: A2-29

(2) Outlet Water Quality
Table 2.24 Outlet Water Quality in 2006 (Vodovod)
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Appendix 2, Part I (B/P)
Wastewater Management in Skopje

Part I: A2-30

Table 2.25 Outlet Water Quality in 2005 (Vodovod)
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Appendix 2, Part I (B/P)
Wastewater Management in Skopje

Part I: A2-31

Table 2.26 Outlet Water Quality in 2005 (Vodovod)
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Appendix 2, Part I (B/P)
Wastewater Management in Skopje

Part I: A2-32

Table 2.27 Outlet Water Quality in 2004 (Vodovod)
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Appendix 2, Part I (B/P)
Wastewater Management in Skopje

Part I: A2-33

Table 2.28 Outlet Water Quality in 2003 (Vodovod)
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Appendix 2, Part I (B/P)
Wastewater Management in Skopje

Part I: A2-34

Table 2.29 Outlet Water Quality in 2002 (Vodovod)
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Appendix 2, Part I (B/P)
Wastewater Management in Skopje

Part I: A2-35
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Part I: A2-36

2.4.3 Hydro Meteological Institute
(1) River Water Quality (2006)
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Appendix 2, Part I (B/P)
Wastewater Management in Skopje

Part I: A2-38
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(2) River Water Quality (2005)
Table 2.31 River Water Quality in 2005 (HMI)
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Appendix 2, Part I (B/P)
Wastewater Management in Skopje

Part I: A2-43
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Appendix 2, Part I (B/P)
Wastewater Management in Skopje

Part I: A2-44
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(3) River Water Quality (2004)
Table 2.32 River Water Quality in 2004 (HMI)
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Appendix 2, Part I (B/P)
Wastewater Management in Skopje

Part I: A2-47
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(4) River Water Quality (2003)
Table 2.33 River Water Quality in 2003 (HMI)
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Part I: A2-54

(5) River Water Quality (2002)
Table 2.34 River Water Quality in 2002 (HMI)
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Appendix 2, Part I (B/P)
Wastewater Management in Skopje

Part I: A2-56
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Appendix 2, Part I (B/P)
Wastewater Management in Skopje

Part I: A2-57
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Appendix 2, Part I (B/P)
Wastewater Management in Skopje

Part I: A2-58
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Appendix 2, Part I (B/P)
Wastewater Management in Skopje

Part I: A2-59

(6) River Water Quality (2001)
Table 2.35 River Water Quality in 2001 (HMI)
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Appendix 2, Part I (B/P)
Wastewater Management in Skopje

Part I: A2-60
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Appendix 2, Part I (B/P)
Wastewater Management in Skopje

Part I: A2-61
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Appendix 2, Part I (B/P)
Wastewater Management in Skopje

Part I: A2-62

(7) River Water Quality (2000)
Table 2.36 River Water Quality in 2000 (HMI)
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Appendix 2, Part I (B/P)
Wastewater Management in Skopje

Part I: A2-63
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Appendix 2, Part I (B/P)
Wastewater Management in Skopje

Part I: A2-64
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Appendix 2, Part I (B/P)
Wastewater Management in Skopje

Part I: A2-65

(8) Water Quality (1999)
Table 2.37 River Water Quality in 1999 (HMI)
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Appendix 2, Part I (B/P)
Wastewater Management in Skopje

Part I: A2-69
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2.5 Current Situation of Water Quality Monitoring and Issues (Law System, Monitoring
System, Analysis Technique)

2.5.1 Current Situation of Water Quality Monitoring
Water quality monitoring is clearly described in Chapter Ⅴ, Law on Environment 2005. MEPP has
already enacted National Environmental Monitoring Strategy and National Environmental Data
Management in which monitoring organization, monitoring procedure, parameters and monitoring
report, etc are described. In order to secure data accuracy, national monitoring plan is given the first
priority. At the time of enactment of new Law on Waters, municipalities shall establish local
monitoring network in cooperation with national water quality monitoring network and all data will be
reported to MEPP information center.

There are two kinds of water quality monitoring; one is to monitor environment and another to
monitor pollution sources in the form of domestic and industrial wastewater.

(1) Environmental monitoring
Environmental monitoring of river, lake, etc, has been improved by EU’s assistance in the form of
supply of analyzer and equipment, training and information center project, etc.

As for environmental water quality, MEPP information center has established a database using the data
transmitted from HMI (Hydro Meteorological Institute) under MAFWE (Ministry of Agriculture,
Forest and Water Economy) and CHPI (City Health Protection Institute) laboratories under Ministry of
Health. HMI is also analyzing groundwater quality and the data is transmitted to MEPP information
center. Vodovod’s laboratory sends data to MEPP information center through the City of Skopje.

MEPP information center has been preparing a pollution map of each water body, white paper. The
data information can be accessed by internet.

(2) Pollution source Monitoring (Sewage, Industrial wastewater)
As for sewage and industrial wastewater monitoring, monitoring system is so far not sufficient
compared to environmental water quality monitoring due to the concept of self-monitoring by each
enterprise. Sewage and industrial wastewater quality analysis have been conducted mainly by MEPP
central laboratory and Vodovod’s laboratory. MEPP central laboratory has been analyzing them only
after report of any accident by inhabitants such as fish is dead. In such cases the inspector visits the
site and collects samples to be analyzed by MEPP central laboratory. If the cause of the accident is
identified with the analysis result, MEPP has been entrusted to conduct administrative disposition over
the factory causing any such accident.

MEPP information center has been collecting and establishing a database using the data obtained from
MEPP central laboratory, from the enterprise or out-sourcing laboratories. However, this kind of data
is still very limited. With the start of IPPC system, regular industrial wastewater monitoring has just
started in 2008. An inspector is scheduled to collect samples once a month in principle.
MEPP information center has prepared cadastre of pollutants of each installation to show main
polluters on Auto CAD with the information of existing analysis results and quality and quantity of
kinds of pollutants including toxic substances.

Vodovod regularly collects samples of outlets of sewage and industrial wastewater along Vardar River
and its tributaries and analyzes them. However, in the laboratory of Vodovod, AA (Atomic
absorption analyzer) is not available to analyze heavy metals. Tendering process to purchase this
equipment has already been finished and Vodovod expects to have this equipment around June 2008.

Alkaloid (Chemical industry) and OKTA (Oil refinery, located out of area of this Study) are the only
industries that can conduct self-monitoring of its own industrial wastewater through analysis in its own
laboratories and send the results to MEPP information center.
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2.5.2 Reliability of Monitoring
Regarding the monitoring system or network of environmental monitoring, HMI has been
implementing surface water quality monitoring based on the designated type of water body; not with
all parameters designated by the law. The data is sent to MEPP information center. Although, the
issue will be how the City of Skopje and other municipalities can involve themselves in monitoring
with financial background in future, the data by the laboratories of HMI, CHPI and Vodovod will be
enough for the time being.

MEPP central laboratory is equipped with ICP, GC-Mass, liquid chromatography, UV/photo mater,
TOC analyzer, etc. granted by EU. (Refer to Table 1.2) EU also carried out training on how to use
the analyzers. However, at present there is no staff in MEPP central laboratory to handle GC-mass
and TOC analyzer. Biological test is not conducted. This laboratory has a potential capacity of
analyzing complicated industrial wastewater quality; but it seems there is lack of personnel resources
including number of staff members.

The laboratories of Vodovod, HMI and Republic Health Protection Institute are also analyzing
industrial wastewater quality. As mentioned earlier, Vodovod can not analyze heavy metal because
its laboratory is not equipped with AA at present.

The laboratory of Republic Health Protection Institute is the only one laboratory accredited in
Macedonia for analyzing drinking water quality. It analyzes industrial wastewater quality only upon
request. HMI also analyzes industrial wastewater quality upon request.

Analyzers are common in analysis of environment, sewerage and industrial wastewater quality.
However sewage and industrial wastewater contain very complicated matrix. That is why in-depth
knowledge and abundant experiences of analysis, in particular, of pre-treatment of industrial
wastewater sample is required. As an overall impression of existing level of sewage and industrial
wastewater analysis in various laboratories, basic knowledge and training are insufficient and the
followings should be improved.

 Insufficient understanding of accuracy management
 The analysts understand general analysis procedures; however, knowledge and equipment for

pre-treatment of sample in sewage and industrial wastewater analysis are insufficient.
 Lack of the concept of accuracy management. Except MEPP central laboratory, laboratories

indicate the analysis result as “O” or meaningless four or five effective figures.
 Insufficient knowledge of advantages and disadvantages, limits, application conditions of

analyzers
 Insufficient knowledge of the meaning and amount of reagents to be added

In this Study, thirteen (13) points of river water quality, three (3) sewage outlets and two (2) outlets of
industrial wastewater quality were analyzed twice. Based on the replies of the analysts to the
questions of the Study team regarding the results, the above issues were justified.

 No unified analysis standards of sewage and industrial wastewater
As for quality analysis of drinking water, there is a law “Sampling and Laboratory Analyses of
Drinking Water 1987”. On the other hand, there are no unified analysis procedures for sewage and
industrial wastewater quality analysis. Each laboratory refers to the procedure above or uses other
procedures.

 Absence of appropriate analysis manual
In analysis manuals, the procedures on preparation of reagents and amount of ml of reagents to be
added are written. However, detailed pre-treatment procedures or what needs to be paid attention to
during analysis procedures are not described. In addition, there is no clear flowchart showing the
procedures, and in most cases the manuals have been prepared by themselves and only simple
procedures are written. Even the analyst could not answer such simple questions that how he/she
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conducted pre-treatment or how many ml of reagent was consumed to get such a low value.

 There is no accredited official laboratory for sewage and industrial wastewater analysis
HMI and MEPP central laboratories are aiming to get ISO 17025. However, only MEPP central
laboratory seems to have the potentiality to get it from view points of analyzers and accuracy
management. Furthermore, there is no doubt that MEPP shall have the initiatives in environmental
problems. From the roles of the MEPP central laboratory, it is expected to become an accredited
official laboratory in Macedonia.

To assist MEPP central laboratory to get ISO 17025, the following assistances for certain period will
be necessary;
 Preparation of unified analysis manual by the central laboratory
 Analysis accuracy management including preparation and storage of reagents, pre-treatment

procedure, detail manuals of what to pay attention to in analysis processes;
 Data management
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2.6 Specification of Pump Station

Table 2.38 Existing Pumping Station
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2.7 Sewerage Outlet

Figure 2.1 Outlet Map

Location of outlet

Outlet is indicated as red point.
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Table 2.39 Detail of Outlet
D
at
e

T
im
e

L
o
c
at
io
n

N
o

D
ia
m
e
te
r

F
lo
w
V
o
lu
m
e

W
at
e
r
Q
u
al
it
y

R
e
m
ar
ks

L
e
ft

R
ig
h
t

1
6
-
O
c
t

1
5
:0
0

V
D
1
-
2

○
1

2
0
0
0

H
=
1
5
-
2
0
c
m

1
6
-
O
c
t

1
4
:4
0

V
D
1
-
2

○
2

2
5
0
0

H
=
1
/
4
、
V
=
1
m
/
s

se
w
e
r

1
6
-
O
c
t

1
5
:5
0

V
D
1
-
2

○
1

1
2
0
0

H
=
1
/
5
、
V
=
1
m
/
s

se
w
e
r

1
6
-
O
c
t

1
6
:1
0

V
D
1
-
2

○
2

1
2
0
0

lit
tl
e

c
le
an

1
6
-
O
c
t

1
6
:2
0

V
D
1
-
2

○
3

7
0
0

H
=
3
c
m

d
ye

w
as
te
w
at
e
r?

1
6
-
O
c
t

1
6
:2
0

V
D
1
-
2

○
4

1
2
0
0

H
=
5
c
m

d
ye

w
as
te
w
at
e
r?

1
6
-
O
c
t

1
6
:2
0

V
D
1
-
2

○
5

2
0
0
0

m
u
c
h

b
ro
w
n
c
o
lo
r
(i
n
d

w
as
te
w
at
e
r)

1
6
-
O
c
t

1
4
:5
0

V
D
1
-
2

○
6

n
o
n
e

in
d
u
st
ri
al
w
as
te
w
at
e
r

1
6
-
O
c
t

1
6
:3
0

V
D
1
-
2

○
7

5
0
0

H
=
1
/
4
、
V
=
0
.5
m
/
s

n
o
t
se
w
e
r

1
7
-
O
c
t

1
5
:3
0

V
D
1
-
2

○
8

1
2
0
0

H
=
3
c
m
、
V
=
0
.3
m
/
s

se
w
e
r

5
-
O
c
t

1
4
:2
0

V
D
2
-
3

○
2
0
0
0

m
u
c
h
.
H
=
1
/
3
、
V
=
0
.2
-
0
,3

se
w
e
r

1
7
-
O
c
t

1
5
:5
0

V
D
2
-
3

○
1

1
0
0
0

H
=
1
/
5
、
V
=
1
m
/
s

se
w
e
r.
M
ix
w
it
h
in
d
u
st
ri
al

w
as
te
w
at
e
r?

1
7
-
O
c
t

1
5
:5
0

V
D
2
-
3

○
2

4
0
0

H
=
3
c
m
、
V
=
0
.3
m
/
s

in
d
u
st
ri
al
w
as
te
w
at
e
r

1
7
-
O
c
t

1
6
:0
0

V
D
2
-
3

○
3

8
0
0

H
=
3
c
m
、
V
=
0
.5
m
/
s

in
d
u
st
ri
al
w
as
te
w
at
e
r

1
7
-
O
c
t

1
6
:0
0

V
D
2
-
3

○
4

3
0
0

H
=
1
0
c
m
、
V
=
1
m
/
s

c
le
an

1
7
-
O
c
t

1
6
:1
0

V
D
2
-
3

○
5

5
0
0

H
=
2
0
c
m
、
V
=
1
.5
m
/
s

in
d
u
st
ri
al
w
as
te
w
at
e
r

1
7
-
O
c
t

1
6
:2
0

V
D
3
-
4

○
1

3
0
0

n
o
n
e

in
d
u
st
ri
al
w
as
te
w
at
e
r

5
-
O
c
t

1
4
:1
0

V
D
3
-
4

○
2

1
0
0
0

H
=
5
c
m

se
w
e
r

1
7
-
O
c
t

1
6
:3
0

V
D
3
-
4

○
2
0
0

H
=
2
c
m

in
d
u
st
ri
al
w
as
te
w
at
e
r

5
-
O
c
t

1
1
:3
0

V
D
4
-
5

○
1

6
0
0

H
=
1
0
c
m

go
o
d

5
-
O
c
t

1
1
:1
0

V
D
4
-
5

○
2

5
0
0

H
=
3
c
m

se
w
e
r

5
-
O
c
t

1
1
:4
0

V
D
4
-
5

○
1

1
0
0
0

H
=
1
5
c
m

go
o
d
.
E
xi
st
an
c
e
o
f
al
ga
e
.

5
-
O
c
t

1
1
:3
0

V
D
4
-
5

○
2

5
0
0

H
=
3
c
m

se
w
e
r

5
-
O
c
t

1
1
:5
0

V
D
5
-
6

○
1

1
2
0
0

W
L
in

p
ip
e
is
h
ig
h
e
r
th
an

w
at
e
r
le
ve
l
in

ri
ve
r.

V
=
1
0
c
m
/
s.

B
an
k



Appendix 2, Part I (B/P)
Wastewater Management in Skopje

Part I: A2-76

D
at
e

T
im
e

L
o
c
at
io
n

N
o

D
ia
m
e
te
r

F
lo
w
V
o
lu
m
e

W
at
e
r
Q
u
al
it
y

R
e
m
ar
ks

L
e
ft

R
ig
h
t

5
-
O
c
t

1
1
:5
0

V
D
6
-
7

○
1

5
0
0

lit
tl
e

5
-
O
c
t

1
0
:4
0

V
D
7
-
8

○
1

lit
tl
e

ra
in

w
at
e
r?

D
o
m
e
st
ic

se
w
e
r
m
ix
e
d
?

5
-
O
c
t

1
2
:0
0

V
D
7
-
8

○
1

n
o
n
e

sa
n
d
se
d
im
e
n
ta
ti
o
n

5
-
O
c
t

1
0
:3
0

V
D
8
-
9

○
1

m
u
c
h

fo
u
ta
in

w
at
e
r?

C
le
an

2
4
-
O
c
t

1
6
:1
0

V
D
9
-
1
0

○
8
0
0

H
=
1
0
c
m
、
V
=
0
.3
m
/
s

2
4
-
O
c
t

1
5
:5
0

V
D
1
0
-
1
1

○
1

1
0
0
0

H
=
2
c
m
、
V
=
0
.3
m
/
s

2
4
-
O
c
t

1
5
:5
0

V
D
1
0
-
1
1

○
2

1
0
0
0

H
=
1
5
c
m
、
V
=
1
m
/
s

c
le
an

2
5
-
O
c
t

1
6
:0
0

V
D
1
0
-
1
1

○
e
q
u
iv
al
e
n
t
to

fu
ll
fl
o
w
o
f
d
ia

3
0
0
.
V
=
0
.5
m
/
s

2
5
-
O
c
t

1
5
:0
0

V
D
1
1
-
1
2

○
1

e
q
u
iv
al
e
n
t
to

h
al
f
fl
o
w
o
f
D
ia

1
0
0
0
.
V
=
1
m
/
s

se
w
e
r?

2
5
-
O
c
t

1
5
:0
0

V
D
1
1
-
1
2

○
2

e
q
u
iv
al
e
n
t
to

h
al
f
fl
o
w
o
f
D
ia

3
0
0
.
V
=
0
.3
m
/
s

c
le
an

2
5
-
O
c
t

1
5
:2
0

V
D
1
1
-
1
2

○
1

1
0
0
0

H
=
1
0
c
m
、
V
=
0
.5
m
/
s

2
5
-
O
c
t

1
5
:0
0

V
D
1
1
-
1
2

○
2

in
d
u
st
ri
al
w
as
te
w
at
e
r

7
-
O
c
t

1
4
:2
0

V
D
1
2
-
V
M
1

○
5
0
0

n
o
n
e

in
d
u
st
ri
al
w
as
te
w
at
e
r?

N
o
t
u
se
d
fo
r
a
lo
n
g
ti
m
e
?

2
5
-
O
c
t

1
4
:4
0

V
D
1
2
-
V
M
1

○
1

1
0
0
0

H
=
5
c
m
、
V
=
0
.3
m
/
s

in
d
u
st
ri
al
w
as
te
w
at
e
r

7
-
O
c
t

1
4
:2
0

V
D
1
2
-
V
M
1

○
2

5
0
0

lit
tl
e

se
w
e
r

7
-
O
c
t

1
4
:0
0

V
M
1
-
2

○
1

lit
tl
e

7
-
O
c
t

1
4
:0
0

V
M
1
-
2

○
1

id
e
n
ti
fi
e
d
fr
o
m

fa
c
in
g
b
an
k

7
-
O
c
t

1
4
:0
0

V
M
2
-
V
U
1

○
1

U
-
ty
p
e
gu
tt
e
r
n
o
n
e

B
an
k



Appendix 2, Part I (B/P)  
Wastewater Management in Skopje 

 

Part I: A2-77 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix 2, Part I (B/P)  
Wastewater Management in Skopje 

 

Part I: A2-78 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix 2, Part I (B/P)  
Wastewater Management in Skopje 

 

Part I: A2-79 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix 2, Part I (B/P)  
Wastewater Management in Skopje 

 

Part I: A2-80 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix 2, Part I (B/P)  
Wastewater Management in Skopje 

 

Part I: A2-81 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix 2, Part I (B/P)  
Wastewater Management in Skopje 

 

Part I: A2-82 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix 2, Part I (B/P)  
Wastewater Management in Skopje 

 

Part I: A2-83 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix 2, Part I (B/P)  
Wastewater Management in Skopje 

 

Part I: A2-84 

 
2.8 Situation of Industrial Wastewater Management 

Table 2.40 Situation of Industrial Wastewater Management 
W

at
er

 s
up

pl
y

W
as

te
w

at
er

1
A

di
ng

 A
D

N
o

Se
w

er
N

o
Y

es
 o

nl
y

m
on

ito
ri

ng
O

th
er

Y
es

N
o

M
et

er
N

o
2

2
TG

S 
Te

hn
ic

ki
 g

as
ov

i
-

Se
w

er
Y

es
-

-
Y

es
N

o
M

et
er

N
o

0

3¹
A

R
C

EL
O

R
M

IT
TA

L
ST

EE
L

Se
di

m
en

ta
tio

n,
N

eu
tra

liz
at

io
n,

oi
l s

ep
ar

at
or

Se
w

er
Y

es
Y

es
O

th
er

Y
es

Y
es

M
et

er
N

o
4

4¹
M

ak
st

il
Se

di
m

en
ta

tio
n,

Fi
ltr

at
io

n,
 O

il
se

pa
ra

to
r,

Se
w

er
Y

es
Y

es
O

th
er

Y
es

Y
es

M
et

er
N

o
4

5
R

z 
U

sl
ug

i
N

o 
(P

on
d)

Se
w

er
Y

es
-

O
th

er
N

o
Y

es
M

et
er

N
o

1
6

R
ep

le
k 

Fa
rm

N
o

Se
w

er
N

o
N

o
Y

es
N

o
N

o
M

et
er

N
o

4
7

Zi
to

 L
uk

s -
 S

ut
o 

O
ri

za
ri

N
o

Se
w

er
Y

es
N

o
-

Y
es

N
o

M
et

er
N

o
0

8
Fi

to
fa

rm
 

N
o

Se
w

er
Y

es
N

o
-

N
o

N
o

M
et

er
N

o
0

9
K

lin
ic

ki
 c

en
ta

r
N

o
Se

w
er

Y
es

N
o

-
N

o
N

o
M

et
er

N
o

0
10

G
ra

ds
ka

 b
ol

ni
ca

N
o

Se
w

er
Y

es
N

o
-

N
o

N
o

M
et

er
N

o
0

11
V

oe
na

 b
ol

ni
ca

N
o

Se
w

er
Y

es
-

-
N

o
N

o
M

et
er

N
o

0
12

A
lk

al
oi

d 
A

D
-L

af
om

a
Y

es
Se

w
er

N
o

N
o

Y
es

Y
es

N
o

M
et

er
N

o
7

13
A

lk
al

oi
d 

A
D

-
ph

ar
m

ac
eu

tic
al

N
o

Se
w

er
N

o
N

o
Y

es
N

o
N

o
M

et
er

N
o

7

14
A

lk
al

oi
d 

A
D

-H
er

bs
-

Se
w

er
N

o
N

o
Y

es
Y

es
Y

es
M

et
er

N
o

9

15
 A

LK
A

LO
ID

 P
R

EM
A

ZI
D

O
O

EL
-

Se
w

er
N

o
N

o
Y

es
N

o
N

o
M

et
er

N
o

7

16
K

an
ar

 9
2

N
o

-
-

Y
es

-
-

N
o

M
et

er
N

o
0

17
M

ZT
 e

ne
rg

et
ik

a
N

o
Se

w
er

Y
es

Y
es

-
N

o
Y

es
M

et
er

N
o

0

18
M

ZT
 H

ep
os

Se
di

m
en

ta
tio

n,
Fi

ltr
at

io
n,

 O
il

se
pa

ra
to

r,
Se

w
er

-
Y

es
Y

es
Y

es
Y

es
M

et
er

N
o

5

19
M

ZT
 L

ea
rn

ic
a

N
o

Se
w

er
Y

es
Y

es
-

Y
es

Y
es

M
et

er
N

o
1

20
Sa

no
s 

B
us

 
-

-
-

-
-

-
Y

es
B

ill
N

o
0

21
Ev

ro
pa

 A
.D

.
N

o
Se

w
er

-
-

O
th

er
-

N
o

M
et

er
N

o
1

22
JS

P 
- G

jo
rc

e 
Pe

tr
ov

N
o

Se
w

er
Y

es
N

o
O

th
er

N
o

N
o

M
et

er
N

o
5

23
JS

P 
- A

vt
ok

om
on

da
N

o
Se

w
er

Y
es

N
o

O
th

er
N

o
N

o
M

et
er

N
o

2

24
En

er
ge

tik
a 

- E
LE

M
N

o 
(o

nl
y 

po
ol

fo
r

ne
ut

ra
liz

at
io

n)
Se

w
er

Y
es

Y
es

Y
es

Y
es

Y
es

M
et

er
N

o
0

25
Sk

op
sk

i L
eg

ur
i 

N
o

(S
ed

im
en

ta
tio

n
on

ly
 fo

r
re

ci
rc

ul
at

io
n)

Se
w

er
-

Y
es

Y
es

N
o

Y
es

M
et

er
N

o
0

Sa
m

pl
in

g
N

o.

M
ea

su
re

m
en

t
R

ec
ir

cu
la

tio
n

of
 w

at
er

D
is

ch
ar

ge
ho

pe
W

ill
in

g 
to

pa
y

Po
llu

tio
n

co
nt

ro
lle

r
O

w
n

la
bo

ra
to

ry
IS

O
90

00
 o

r
14

00
0

N
o.

C
om

pa
ny

/F
ac

to
ry

 N
am

e
Tr

ea
tm

en
t

pl
an

t

 
 
 



Appendix 2, Part I (B/P)  
Wastewater Management in Skopje 

 

Part I: A2-85 

W
at

er
 s

up
pl

y
W

as
te

w
at

er

26
K

om
un

a
N

o
Se

w
er

N
o

N
o

O
th

er
N

o
Y

es
M

et
er

N
o

3
27

Pi
va

ra
N

o
W

at
er

 b
od

y
N

o
N

o
Y

es
N

o
N

o
M

et
er

N
o

28
R

ad
e 

K
on

ca
r-

K
on

ta
kt

or
i

i r
el

ei

Se
di

m
en

ta
tio

n,
Fi

ltr
at

io
n,

O
xi

da
tio

n-
de

co
m

po
si

tio
n,

N
eu

tra
liz

at
io

n,
R

ed
uc

tio
n-

se
di

m
en

ta
tio

n
w

ith
m

et
al

 c
oa

gu
la

nt
(F

e,
 A

l)

Se
w

er
N

o
Y

es
Y

es
Y

es
N

o
M

et
er

N
o

1

29
O

hi
s 

A
D

B
io

lo
gi

ca
l

tre
at

m
en

t,
co

ag
ul

at
io

n-
se

di
m

en
ta

tio
n,

N
eu

tr
al

iz
at

io
n,

V
ar

da
r R

iv
er

N
o

Y
es

Y
es

Y
es

N
o

M
et

er
N

o
3

30
C

em
en

ta
rn

ic
a 

U
sj

e 
N

o
Se

w
er

Y
es

N
o

O
th

er
Y

es
Y

es
M

et
er

N
o

2
31

M
le

ka
rn

ic
a 

M
as

ko
N

o
Se

w
er

Y
es

N
o

O
th

er
Y

es
N

o
M

et
er

N
o

1
32

Sk
ov

in
N

o
Se

w
er

Y
es

-
-

Y
es

N
o

M
et

er
N

o
0

33
M

&
A

 b
ev

er
id

zi
s

N
o

Se
w

er
Y

es
N

o
O

th
er

N
o

N
o

M
et

er
N

o
0

34
B

et
on

 A
D

 S
ko

pj
e

-
-

-
-

-
-

N
o

-
-

1
35

G
lo

bu
s

N
o

Se
w

er
Y

es
-

O
th

er
H

A
SS

P
N

o
M

et
er

N
o

2
36

K
la

ni
ca

 "V
ila

n"
N

o
Se

w
er

-
-

-
N

o
N

o
M

et
er

N
o

0
37

"R
im

es
"

Y
es

Se
w

er
Y

es
N

o
O

th
er

N
o

N
o

M
et

er
N

o
1

38
Le

k 
Sk

op
je

N
o

Se
w

er
Y

es
N

o
-

Y
es

N
o

M
et

er
N

o
0

39
D

ris
la

N
o

Se
w

er
Y

es
N

o
O

th
er

N
o

N
o

R
es

er
vo

ir 
le

ve
l

W
ei

r
1

40
A

D
 T

op
lif

ik
ac

ija
 - 

Za
pa

d
N

o
-

-
N

o
Y

es
Y

es
N

o
M

et
er

N
o

1
41

A
D

 T
op

lif
ik

ac
ija

 - 
Is

to
k

N
o

Se
w

er
Y

es
N

o
Y

es
Y

es
N

o
M

et
er

-
1

42
A

D
 T

op
lif

ik
ac

ija
 - 

11
O

kt
om

vr
i

-
Se

w
er

Y
es

-
-

Y
es

N
o

M
et

er
N

o
0

43
M

ID
A

N
o

Se
w

er
N

o
N

o
-

Y
es

N
o

M
et

er
N

o
0

44
R

ad
e 

K
on

ca
r T

EP
Se

di
m

en
ta

tio
n

Se
w

er
N

o
N

o
-

Y
es

N
o

M
et

er
N

o
0

45
"P

ro
m

es
"

O
il 

se
pa

ra
to

r
Se

w
er

-
-

O
th

er
H

A
SS

P
N

o
M

et
er

N
o

1
46

C
ar

w
as

h 
TO

N
I

N
o

Se
w

er
Y

es
N

o
-

N
o

N
o

N
o

N
o

0
47

C
ar

w
as

h 
B

ra
ne

N
o

Se
w

er
Y

es
N

o
-

N
o

N
o

W
at

er
 w

or
ks

N
o

0
48

C
ar

w
as

h 
M

ed
zi

k 
K

is
el

N
o

Se
w

er
Y

es
N

o
-

N
o

N
o

Lu
m

p-
su

m
N

o
0

49
A

D
 T

o p
lif

ik
ac

ija
 - 

Se
ve

r
N

o
Se

w
er

N
o

N
o

Y
es

N
o

N
o

M
et

er
N

o
1

50
Sw

is
s-

lio
n

N
o

Se
w

er
Y

es
N

o
O

th
er

IS
O

 2
20

00
N

o
M

et
er

N
o

2

M
ea

su
re

m
en

t
Sa

m
pl

in
g

N
o.

Po
llu

tio
n

co
nt

ro
lle

r
O

w
n

la
bo

ra
to

ry
IS

O
90

00
 o

r
14

00
0

R
ec

ir
cu

la
tio

n
of

 w
at

er
Tr

ea
tm

en
t

pl
an

t
D

is
ch

ar
ge

ho
pe

W
ill

in
g 

to
pa

y
N

o.
C

om
pa

ny
/F

ac
to

ry
 N

am
e

 
 



Appendix 2, Part I (B/P)  
Wastewater Management in Skopje 

 

Part I: A2-86 

2.9 Septic Tank 

(1) Skopje have between 20,000 and 30,000 septic tanks (No exact data) 
 
(2) People construct illegal septic tanks (primitive construct) and don’t have permission from 

relevant authority.(The most of septic tanks are old building which made many years before) 
  
(3) In one case toilet is connected outflow only from bath, in another case toilet is connected mix 

outflow. 
 
(4) There is no engineering standards on structure.  People construct individual septic tanks which 

are different without engineering standard. 
 
(5) Permission for cleaning, removal of sludge is given to Public Enterprise Communal Hygiene.  

It costs 50 Euro.  People ask the private persons for removal of the sludge illegally for 5-12 
Euro.  

 
(6) The place near to the bridge on Bullevar Serbija is point where is permitting to put sludge in 

River Vardar. 
 
(7) The average volume of sludge is 10 m3 and three times a year, approximately 30 m3 /year for 

one septic tank.  There are 20,000 to 30,000 septic tanks so the volume of sludge is 600,000 to 
900,000 m3 /year in total. 
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