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PREFACE TO VOLUME Ili, COUNTRY TECHNICAL REPORTS

Preface

The five technical reports in this volume have been prepared by subcontractors retained by the
WASH Team. The subcontractors are consulting firms located and operating in the countries
that are the subjects of the respective reports.

The reports were prepared in a language not the authors' own, and have not been edited for
style or English grammatical correctness. They contain valuable information and insights, and
have been drawn on extensively in the preparation of the main text of the WASH Team's
report.

The reports were prepared with the support and assistance, particularly in the area of data
provision, of the pollution control agencies of the four governments. However, the views
included are the responsibility of the authors and do not necessarily reflect those of their
governments nor those of the WASH Team or of the Government of the United States.
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BULGARIA

1.Assessment of the Water Pollution in the Bulgarian Part of the
Danube River Basin.

1.1. Description of the River and its Tributaries.

1.1.1. Danube River

The Bulgarian reach of Danube river is 471 km. It stretches from the Timok nver -
km 845+300 yp to the eastern part of the town of Silistra - km 375+5%0, The mean annual
water discharge of this part of the river increases from 5 727 cu.m/sec. at the village Novo
Selo up to 6 300 cu.m/sec. at the town of Silistra. In some seasons the mean annual water
Quantities vary from 1 700 cu.m/sec. up to 16 000 cu.m/sec. The catchment area of the
river includes almost the whole part of North Bulgaria and the Sofia region.

Directly from the river are utilized about 1 x 109 cu.m. water for irrigation, mdusmal
needs and energy producing sources.

The turbidity of the river water decreased after the construction of Iron Gate dams I and II.
This has activated the erosion and abrasion processes of the river bed and of the Bulganan
bank of the river. The frequent changes of the water levels and the daily variation of the
water quantities with several thousand cubic meters caused a quick worsening of the
biological cycles of the bottom flora and fauna and the fish population considerably
decreased. That leads to degradation of the wet lands along the river banks and increases the
duration of the minimal water levels.

For industrial needs are used annually 260 x 106 m3 river water by direct river intakes and
by wells from the river terrace. For potable water supply are used 6 m3/s only. Along the
river are constructed 330 km dikes and many draining systems. The industrial fishing is
decreasing from 1200 tons during the year 1960 to 300-350 tons in 1990.

The forests along the river banks and.on the islands are 11 137 ha. The vegetation has
important protective, recreative and ecological functions.




The annual run-off of the Bulgarian part of the Danube river is 170 x 109 m3. The
contribution of the tributaries from this part is 154 m3/s - 3.8% of the mean water quantity.
After the construction of Iron Gate dams I and II some problems for Bulgaria arose due to
the disturbance of the natural flow of Danube river. Iron Gate I dam is 100 km up stream
the Bulgarian border. Its total dam lake capacity is 2.4 x 109 m3 and the power station
operates with a water quantity up to 10 000 m3/sec. Iron Gate II dam is 17 km upstream the
Bulgarian border only. Its total dam lake capacity is 0.8 x 109 m3 and the power station
operates with a water quantity up to 8 500 m3/s.

The operation of the power station creates the following problems:

- strongly is disturbed the natural river flow; ‘

- during autumn and winter the daily water levels vary up to 100 cm and the daily water
quantities up to several thousands cubic meters;

- the duration of the minimal water levels is increased which causes serious problems to
the navigation;

- the solid river flow is detained;

- the sand and gravel river deposits are not restored;

- the erosion and the abrasion processes are activated and Bulgarian territory is washed
out. The abrasion processes are observed on a length of about 130 km along the
Bulgarian bank and 55 km along the islands.

At accidental discharges from Iron Gate I power station, the river flow may reach up to
20 000 m3/s. This could flood some lowlands, settlements and industrial factories.

1.1.2. Small Tributaries from North-Western Part of Bulgaria.
The following small tributaries cross the regions of Vidin and Michailovgrad:

- Topolovets river - length - 63 km and catchment area - 934 sq.km;
- Voinishka river - length - 50 km and catchment area - 276 sq.km;
~ Archar river - length - 55 km and catchment area - 365 sq.km;

- Skomlia river - length - 36 km and catchment area - 162 sq.km;

- Vidbol river - length - 58 km and catchment area - 330 sq.km;

- Lom river - length - 93 km and catchment area - 1 123 sq.km;

- Tsibritsa river - length - 64 km and catchment area - 934 sq.km.

The total catchment area of the rivers mentioned above is 3.858 sq.km and the total mean

annual water flow is 566 x 109 cu.meters and 350.0 x 106 cu.m. in dry (75%) year. The
region is mainly agricultural, without big settlements and industries.

2.



1.1.3. Ogosta River

Ogosta is the main river in the north-western part of Bulgaria. Its source is in the northern
slope of the Balkan mountain. The river flows across Michailovgrad and Vratsa regions and
disgorges into the Danube at the town of Oriahovo. Its length is 144 km, the catchment area
is 4 231 sq.km and the mean inclination of the river bed is 13°/_ . The river mean annual
water flow is 813 x 106 cu.m. and 529.0 x 106 in dry year. Ogosta has about 40 nos
tributaries. The more important are: Barzia - length - 35 km and catchment area - 241
sq.km; Botunia - length - 61 km and catchment area - 731 sq. km; Skat - length - 161 km
and catchment area - 1 074 sq.km. Control of the water quality is ensured on the waters of
Ogosta, Botunia and Skat only.

1.1.4. Iskar River

Iskar river is the longest Bulgarian river which flows entirely across Bulgarian territory. Its
source is in Rila mountain. Its length is 363.4 km and the catchment area includes part of
the regions of Sofia, Vratsa, Lovetch and Pleven, with a total area of 8 641 sq.km. The
river mean annual water flow is 1 763 x 100 cu.m. and 1 356 x 106 cum. in dry (75%)
year. The mean inclination of the river bed is 19 o/

1.1.5, Vit River

Its source is in the Balkan mountain in the vicinity of the town of Teteven. The river flows
into the Danube at the town of Somovit. Its length is 189 km, the catchment area is 3 225
sq.km and the mean inclination of the river bed is 9.6 9/ . The mean annual water flow of
the river is 486 x 106 cu.m. and 333 x 106 cu.m. in dry year.

1.1.6. Osam River

The river takes its name after the feeders Beli and Tcherni Osam flow together. Its length is
314 km, the catchment area is 2 824 sq.km and the mean inclination of the river bed is
5.7 ©/__. The mean annual water flow is 533 x 106 cu.m. and 361 x 106 cu.m. in dry year.

1.1.7. Iantra River
Its source is in the Balkan mountain in the vicinity of Hadji Dimiter peak. It flows across

the regions of Gabrovo, Veliko Tarnovo and Russe till it reaches the Danube river. Its
length is 285 km, the catchment area is 7 862 sq.km and the mean annual water flow is
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1506 x 106 cu.m. and 973 x 106 cu.m. in dry year. The mean inclination of the river bed
is 50/ _. The main feeders of lantra river are:

- Rositsa river - length - 164 km and catchment area - 2 265 sq.km;

- Lefedja river - length - 92 km and catchment area - 2 424 sq.km and

- Djuliunitsa river - length - 85 km and catchment area - 892 sq.km;

1.1.8. Russenski Lom River

The river takes its name after the feeders Beli and Tcherni Lom flow together. It flows
across the north-eastern part of Bulgana through the regions of Targovishte, Razgrad and
Russe and disgorges in the Danube river at the town of Russe. Its length is 197 km, the
catchment area is 2 947 sq.km, The mean annual waier flow is 222 x 106 cu.m. and
117 x 106 cu.m. in dry (75%) year.

River Catchment Area  Length Annual Discharge
km? km x 106 m3
Ogosta 4231 144 813
Iskar 8641 364 1763
Vit 3225 189 486
Osam 2824 314 533
lIantra 7862 285 1506
Russenski Lom 2947 197 222

1.2. Water Quality of Danube River

Danube river is of great importance for Bulgaria in ecological aspect. The constructed
irrigation areas up to the year 1986 are 212 000 ha, which represents 37% from all irrigated
areas in the region. The total water quantity used for irrigation is about 100 m3/sec. - about
2% of the mean annual flow of the river,

In the near future it is envisaged to be constructed additionally 22 400 ha so that the total
irrigated area from the Danube river will increase up to 234 400 ha.

To study the pollution load in the Bulgarian reach of the Danube river, data were collected
from 96% of the polluters which discharge waste waters in the fiver and its tributaries.
They were classified in two groups:

- directly discharging in the Danube river - about 90 nos enterprises;
- discharging industrial waste waters through the sewage networks of the settlements;



The water quality is checked at 11 points since the year 1978. The study of the analyses
results shows:

- the basic components of the water quality are formed up to the Bulgarian reach of the
river.

- due to the small inflow from the tributaries and the directly discharged waste waters in
the Bulgarian reach of the river, the influence on the pollution is small and stretches near
the river bank only.

- the maximum pollution by biogenic elements is during the spring due to the melting
snow waters washing down the fertilized areas.

- pollution due to oil products is a result of the river traffic and is found after bigger
towns. Accidental pollution is observed frequently.

The water quality analyses of the Bulgarian part of the Danube river - from Novo Selo up
to the town of Silistra show that the water quality is fairly constant. Slight tendency of
increasing the organic pollution (phenols and COD) and heavy metals is observed up to the
town of Silistra. Manganese is found periodically in high concentration near Silistra. In the
Bulgarian part of the Danube river frequent deviations are observed in the following
parameters:

- dissolved solids (TDS) - at the towns Nikopol , Svishtov and Russe;
- cyanides - after Iskar river;

- iron - downstream after the towns Nikopol, Svishtov and Russe;

- H,S - downstream after the towns Lom and Silistra;

- ammonia - after the town of Russe;

~ nitrates - downstream the towns Russe, Tutrakan and Silistra;

- organic pollution - after Iskar river up to the town of Svishtov;

- oil - after the town of Russe.

A tendency exists, that the total pollution increases downstream the town of Nikopol and
this of nitrates and oil products - downstream of the town of Russe. On Table 1.2.1. are
indicated the main annual values of some parameters for the years 1988/1989 measured at
Novo Selo and at Silistra.

Based on the results of the water quality analyses performed from the year 1978 up to the
year 1990 the following conclusions can be made:

- the results of the water quality analyses from Novo Selo and Silistra show that the main
components of the water quality in the Bulgarian part of the Danube river is formed
upstream the Bulgarian border;




- due to the big water quantities in the Bulgarian part of the Danube river, the flow of the
tributaries and the directly discharged waste waters influences slightly the degree of the
pollution mainly near the river bank.

- besides the pollution from the tributaries, the water quality of the Danube river is
additionally worsened mainly by the municipal and industrial waste waters of the towns
Vidin and Russe and of the feed lots.

- the contents of oxygen, mineralization, biogenic and specific toxic substances from time
1o time exceed the standards. The same problem creates the accidental oil pollution.

- the maximal rates of pollution with biogenic elements occur during the spring high
waters - April and May. This can be explained by the washing down of the fertilized
areas.

- pollution with oil, solid wastes and sewage waste water caused by ships is observed also.

- there is a substantial difference in the degree of water pollution along the Bulgarian river
bank at the midstream and Romanian river bank as they are polluted from waste waters
discharged from Rumania.

- the Iron Gate I and II dams and power stations lead to a considerable reduction of the
water turbidity. In comparison to the year 1971, at present the turbidity at the town of
Svishtov is reduced to 40%.

- the Kozlodui Nuclear Power Station uses for cooling 150 m3/sec. recycling water from
the Danube river. This water is discharged back in the river with about 7 to 10 degrees
higher temperature.

The balance shows that a considerable part of the pollution load of the Danube river is due
to its tributaries. The maximal pollution load is that of Iskar river, followed by the rivers
Vit, Ogosta, Iantra, Russenski Lom, Osam, etc.

The BODg load is indicated on a diagram for each river (Annex 16). For the Iskar river it
1s - 52 318.7 kg/d, for the Vit river - 33 951.0 kg/d, for the Ogosta river - 26 293.5 kg/d,
for the lantra river - 23 919.7 kg/d and for the Russenski Lom river - 17 365.04 kg/d.

The suspended solids load (SSM) is indicated on a diagram (Annex 17). For the Iskar river
it is 114 941.0 kg/d, for the Ogosta river - 50 964.1 kg/d, for the Iantra river - 40 383.8
kg/d, for the Osam river - 26 261.8 kg/d and for the Russenski Lom river - 25 273.9 kg/d.

The total pollution load of the Bulgarian part of the Danube river is indicated on a diagram
- Annex 8. Relatively the maximal percentage belongs to the dissolved solids (TDS) -
52.92%, suspended solids (SSM) - 21.03%, BODg - 12.52% and COD - 9.34%.

The relative contribution to the pollution load of different sources is indicated on Table
1.2.2.



Table 1.2.2. Pollution loading from different sources

Pollution sources BODg SSM coD TDS

1. Municipal discharges | 39.17 36.33 10.69 21.53

2. Feed lots ' 30.25 | 24.72 | 19.88 9.82
3. Sugar industry 12.08 8.06 33.36 25.72
4, Food industry 5.96 3.87 14.24 8.04
5. Others 12.54 27.02 21.83 34.89

1.3. Water Quality of the Tributaries

About 900 nos industrial factories discharge their waste waters in the tributaries of the
Danube river. This is taken into account in the pollution load balance of the particular
rivers. The study includes 13 Nos tributaries.

1.3.1, Small Tributaries from North-Western Part of Bulgaria,

The pollution of the small tributaries from the north-western part of Bulgaria is a diffuse
one, caused mainly by the agricultural activities and the water quality of these rivers does
not arise problems.

1.3.2. Ogosta River /Annex 9/

Because of the considerable inclination of the river bed the water quality of the upper
section of Ogosta river is good up to Michailovgrad dam. The dam is polluted by the waste
waters of the mines located in the region. The main source of pollution down stream are the
waste waters of the town of Michailovgrad. After the village Kobiliak the main pollution
sources are the waste waters of the Chemical Factories near the town of Vratsa, containing
ammonia. Other pollution sources are the domestic and industrial waste waters of the towns
Berkovitsa, Boichinovtsi, Biala Slatina and Mizia.

The distribution of the pollution load by parameters is as follows:
- dissolved solids (TDS) - 44.67%
- suspended solids (SSM) - 24.90%
BODg - 12.85%
- COD-6.09%
- NHj3-11.09%
For this river the relative maximal load is of ammonia (11.09%).

t
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1.3.3. Iskar River /Annex 10/

According to the degree of pollution of the water the river can be divided into several
sections : '

- upper section, up to Iskar dam which is the main potable water source of Sofia and its
region,
The water pollution of this section represents about 3% of the total river water pollution.
The main pollution source is the waste waters discharge of the town of Samokov.

- Sofia region section _
In this section the discharges from Sofia agglomeration and Iskar's feeders, Blato and
Lesnovska form about 78% of the total river pollution. Thirty percent of it is eliminated
by the Sofia sewage treatment plant.

- Iskar gorge up to the town of Roman
In this section 8% of the total river water pollution is accumulated. The main pollution
source 1s the feeder Malak Iskar the waters of which are polluted by the waste waters of
the town of Botevgrad and its region.

- from the town of Roman up to the Danube river - the longest section.
This section accumulates 11% of the total river pollution caused mainly from domestic
and industrial waste waters of the towns Kneja, Lukovit, Tcherven Briag and Koinare.

The distribution of the pollution load by parameters is as follows:
- dissolved solids (TDS) - 62.78%
- suspended solids (SSM) - 20.64%
- BODs - 9.40%
- COD-3.19%
- NH3-1.41%

1.3.4. Vit River /Annex 11/

Up to the village Iasen the river water quality is good although the influence of the domestic
and industrial waste waters of the town of Teteven is traced. The main pollution sources of
the river waters are the waste waters of the town of Dolna Mitropolia with its industries as
well as the Food factories located in the region which worsen the water quality up to the
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- for Drianovska river - the waste waters of the town of Drianovo and the other towns in
the upper section: Triavna, Elena, Omurtag and some smaller settlements as Suhindol,
Polski Trambesh, Strajitsa, Voneshta Voda etc,

The distribution of the pollution load by parameters is as follows:
- dissolved solids (TDS) - 36.56%
- suspended solids (SSM) - 26.83%
- BODg - 15.89%
- COD-9.41%
- NH; - 1.30% :
For this river the relative maximal pollution load is of heavy metals and oil products;

The pollution load of the rivers Lom and Russenski Lom are indicated on the diagrams -
Annexes 14 and 15, respectively.

The waters of Beli Lom are highly polluted by the waste waters of the town of Razgrad and
the Pharmaceutic Factory, while the waters of Tchemi Lom are polluted by the waste
waters of the town of Popovo which has no sewage treatment plant but highly developed
industry.

1.4. Groundwatér

The river terrace of the Bulgarian part of the Danube River is rich in ground water. The
width of the terrace is from 3 to 5§ km. The depth of the gravel layer is 5 - 20 m and of the
loess 8 - 10 metres. :

The water holding layers are of compacted clay or limestone. The ground waters are fed by
Danube River and wells type "Raney" are constructed as water intakes. Ground waters are
fed rarely by drained slope waters mainly in the northern part of Bulgaria and around
Silistra town. The water quality of the ground waters is almost the same all along the river
with the exception at Svishtov, Riahovo and Aidemir in the Dobritch region. There are
some problems with the content of nitrates in the ground water around village Popina
caused by agricultural activities. It was found that by a long period of operation of the
intake facilities the nitrate content falls down and there is no need for construction of
treatment plant. Treatment plants in the Danube River Basin, with the exception of Svishtov
treatment plant, have not been constructed. Treatment plants are designed for the Batan and
Riahovo water supply systems and that of Aidemir in the Dobritch region is already under
construction. The treatment plant shall eliminate turbidity, nitrates, manganese and ferrous.
The ground waters of the whole terrace are considered as suitable for drinking water after
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proper treatment. The capacity of the constructed water intakes are constructed taking into
consideration the varying water level of the river during different seasons of the year. Some
intakes are constructed in proximity of the river like those at Vidin - east, Popina and
Aidemir. During operation silting up of some water facilities was observed.

The total water quantity of Danube wéters utilized to cover the potable water demand of
settlements and the industries is Q= 19.5 m3/sec

1.5. Impacts of Water Quality on Uses

Danube River because of its big water capacity offers unlimited possibilities to be used as
water source as follows:

- to cover the water demand of sett]enients;
- for industrial needs;

- for irngation;

- for water transport;

- for power production;

Because of the water quality this enormous water source can't be utilized neither by
constructing river intakes nor by ground water intakes. Almost all water supply systems
utilizing ground waters from Danube River terrace have problems to eliminate ammonia,
manganese, ferrous and other polluters which need the introduction of new complicated
technologies, considerable capital investments and the operation needs great maintenance
COSts.

1.5.1. Urban Use.

Most of the settlements along the right bank of the Danube River in the Bulgarian part of
the river have designed and constructed water supply facilities on the Danube River terrace,
using the ground waters as water source. These settlements are water supplied by the
following facilities:

- Kula - 8 nos drainage wells Q,= 90 /s, constructed near Bregovo.

Froni constructed "Raney” ty'pe wells are water supplied:

- Vidin (west) - 4 nos, Q,= 1000 I/s depth 18 m, constructed on west of the town. The
water quality meets the requirements of WHO's recommendations;
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Vidin (east) - 6 nos, Q,= 1100 I/s, depth 16 m; The water quality meets WHO's
recommendations for potable water;

Dunavtsi - 2 nos, Q= 400 s, depth 18 m, part of the Kula water supply system; The
water quality meets WHO's recommendations for drinking water; designed but not
reconstructed up to now; '

Lom - 2 nos, Q;= 700 Vs, depth 22 m, constructed near village Dobri Dol; the water
quality meets WHO's.recommendations for drinking water;

Vratsa and Michaelovgrad - 10 nos to be constructed, Q= 2000 I/s, depth 20 m; poor
water quality. It is envisaged a treatment plant to be constructed to eliminate manganese
and ferrous. At present only the preliminary design is available. The "Raney" type wells
are envisaged to be constructed at the village Sitanevo;

Kozlodui - 4 nos, Q= 800 Vs, depth 20 m are constructed; the water quality meets
WHO's recommendations for drinking water. It shall cover the water demand of
drinking water of the Nuclear Power Station also;

Oriahovo - 1 no, Q;= 120 /s, depth 14 m and 4 nos boreholes Qt= 160 V/s, constructed
near the village Silanovtsi. The water quality meets WHO's recommendations for
drinking water.

Belene - 4 nos, Q,= 1000 I/s, depth 22 m, the intake facilities are constructed only. It is
envisaged a treatment plant to be constructed to eliminate manganese and ferrous.
Svishtov - 4 nos, Q= 100 I/s, depth 22 m. A treatment plant to eliminate manganese
and ferrous is constructed and operates properly.

Bardim - 2 nos, Q,= 400 I/s, depth 22 m., the water intake facilities are constructed
only. It is envisaged a treatment plant to be constructed to eliminate manganese and
ferrous;

Svishtov - 2 nos, Q,= 400 Us, depth 20 m, constructed as part of Batin water supply
system, meeting the water demand also of some settlements in Svishtov, Veliko Turnovo
and Russe districts. :

Russe - 8 nos, Q= 1800 Is, depth 20 m, constructed near the village Slivo Pole. The
water quality meets WHO's recommendations for potable water,

Riahovo water supply system - 15 nos, Q= 3200 I/s, depth 22 m; 1600 U/s of the total
water quantity meet WHO's recommendations for drinking water. The rest has to be
treated to eliminate Mn and Fe. Stage I of the system is constructed. The towns Razgrad,
Popovo, Turgovishte, Shumen, Kubrat as well as the villages along the main pipelines
are water supplied already. At stage Il a treatment plant to eliminate Mn and Fe is
envisaged to be constructed.

Tutrakan - 3 nos, Q,= 480 Vs, depth 18 m. The water quality meets the WHO's
recommendations. It is envisaged an additional water intake to be constructed and thus
Q, to reach up to 600 I/s in order to meet the water demand of the settlements up to
Nova Tchemna.



- Popina water supply group - 2 nos, Q,= 600 Vs, depth 22 m. The water quality meets
WHO's recommendations for potable water. The water supply system is constructed up
to Shumen district at the village Velino,

- Dobritch water supply system - 10 nos, Q,= 1600 Us, depth 23 m, constructed at the
village Aidomir, Silistra district. It shall water supply also all villages located along the
main pipelines.

- Silistra - 9 nos, Q= 2000 Vs, depth 22 m. The water quality meets WHO's
recommendations for potable water. The source shall water supply the towns Silistra,
Alfatar and Dulovo as well as the settlements along the main pipelines.

- Silistra Wood Processing Factory, an individual water source, 5 nos Q.= 1200 Vs,
depth 20 m, water quality meets requirements for industrial needs only.

Summary of the constructed and investigated water intakes and water
supply systems along the Bulgarian Part of Danube River

Raney type wells constructed 84 nos Q= 17.4 m3/sec
Raney type wells investigated 10 nos Q= 2.0 m3/sec
Wells constructed 9 nos Q= 0.1 m3/sec

Q= 19.5 m3/sec

Water Supply Systems - 19nos
designed - 19nos
constructed- 16 nos
Treatment Plants - 7 nos (mainly to eliminate Mn and Fe)
designed - = 7nos
constructed - 1no

2 nos

under construction
1.5.2. Ecosystems and Fisheries

Danube fisheries had a great economic significance in the past. From ancient times
settlements on Danube River as Vidin, Svishtov, Tutrakan and Oriahovo were well known
fishing centers. From Danube River and the adjacent marshes in 1897 the fish draught was
197 tons. In the same year the fish draught at Svishtov has been 529 tons and at Tutrakan
319 tons. Due to economic reasons as well as to the worsening of the conditions caused by
pollution of the waters fishing started to fall. There was fishing at the periods of shoals
only. In the year 1925 the fish draught at the town of Svishtov was 126 tons and in the year
1929 - 117 tons only. After the annexation of South Dobrudja to Bulgaria in the year of
1640, the fish draught at Tutrakan and Silistra reached its maximum -~ 1820 tons in the year
of 1941,
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After the Second World War and the draining of the marshes along the Danube River
substantial changes took place. Consequently sand and coarse aggregates began to be drawn
out which destroyed the fishing areas. The pollution intensity of Danube River by industrial
wastes, containing poisonous substances was increasing constantly. The water transport has
increased several times which caused additional pollution and hindrances to fishing.

The industrial fish draught from 1200 tons during 1960 fall down up to 300-350 tons at the
eighties.

All above said disturbed the ecological balance of Danube River and have a negative
influence for its environment. As a result the fishery fall down and some fish species even
died out.

There is not any industrial fishing along the tributaries of Danube River.

Exceptionally from time to time there is on a large scale fishing for economic needs in some
dam lakes. The problems with the toxic metals contained in the waters of Michailovgrad
dam at present don't influence the fish resources. Prior to each fishing season, the fish is
tested wether it contains toxic substances. With some exceptions in the upper and middle
waters of the Danube River tributaries fish sporting is practiced.

The total forest area of the river banks and the islands is 11 136.8 ha. The flora has
important protection, recreational, ecological and other functions,

Along the river-sides of the Danube River are biotopes of a number of endemic species of
the European flora and fauna, and the wetlands are the habitat of rare species of the
omnitofauna. The combination of water, sand, forest, historical and cultural monuments,
reserves and other sites on the river and the islands makes the Danube attractive for the
domestic and internationa! tourism.

1.5.3. Other Uses
Danube River waters are used for:

- irrigation purposes - 70% of the irrigated areas of North Bulgaria use Danube River
walter;

- industrial needs. The Nuclear Power Station at Belene is water supplied from the Danube
River also;

- water transport;



2 .Emissions and Discharges
2.1 Overview

The trends of the urban development are as follows:

- construction of sewage systems shall continue

- operating conditions of the water supply facilities shall be substantially improved.
Special efforts shall be made to minimize the leakage in the water supply pipelines.

- people shall be educated to economize drinking water

- the real price of water shall be determined, the state should not subsidize the cost of
water any more. The higher price shall lessen the water consumption.

- up-to-date technologies with small consumption of water shali be implemented in the
industries

- in agriculture biological preparation shall be used against pests

- by cattle breeding the manure shall not be biologically treated but used mainly as
fertilizer. This shall lead to lower costs and increase of income.

On Table 2.1.1 are indicated pollution loads from some main industries.
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2.2 Municipal Discharges and Operating Treatment Plants

Taking into consideration the waste waters the settlements are classified as follows:
- settlements with operating waste water treatment plants.

- settlements with designed but not yet constructed treatment plants

- settlements with not yet designed treatment plants

On Table 2.2.1 are indicated the constructed utilities of the settlements and the pollution
loads.

In the Danube river basin 12 nos waste water treatment plants are in operation. Their
technology is a classic one and the duration of their construction was from 5 to 15 years.
Most of them are with an out-of-date equipment and some are largely overloaded as those in
Vratsa, Varshetz. Some are underloaded as those in Sofia, Gabrovo, Razgrad due to the
insufficient sewage networks. In all of them the problem is the treatment of the sludges and
their use after drying. The sludges of the big towns have a considerable amount of heavy
metals and can not be used as a fertilizer. Others create a secondary pollution being
accumulated on the municipal solid waste deposition site,

One of the first priority objective of the Management Program is to reach the designed
efficiency of all treatment plants in operation.

The main characteristics of the waste water treatment plants in the Danube river basin are
shown on Table 2.2.2.
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Pollution Loads from Main Indusries

Table 2.1.1.
IOD' coD-Lr TOS L NH-3 NO -3 < W04 Hzl on Phencle Fe M r Crid+} As [ ] Cu n Dater
orn
hgidey kgidey hg/day kgidwy kgifday kgiday hgrdwy kgiday kg/dey hgiday hgidey kgfdey hgidey hgidey kg/day hgiday kgidey kg/dey hgider
hg/dey
1. Cosl Mirng
2. Drs Mining & Dressing 348 2811 90360 12073 17 2628 18 2004 0.7
3. Minersl Mining & Frocessing 6.8 43 841 1342 [] 70
4, Patrolsum & Gee Extraction 4066 1231 3027 1583 2 2.6 (1) 000 | tz43
&. Chemical Industriss 8768 8682 109742 | 26149 8745 23 1828 34 0.06 | 2322 27 1e8 1.34
8. Mechenery 1718 3132 338486 7884 376 28 2601 1862 0.70 508 2.1 12 1.91 0.41 30.7 0.49 043 041 314
7. Blecirotachnic & Electronics 108 280 4277 837 [13 10 70 2.14 12.87 176 0.20 0.68
8. Enecgy Generstion ncl, NPS) 4.7 17 2004 2484
9. Transportation 2793 3210 2101 5778 110 138 78 888 0.33
10, Construction 930 467 9088 18913 28 1680 11 122 0.17
11, Timber products 284 1244 1836 988 8.6 Y] 1.6 0.01 0.00 o.08
12, Buddecs Papers 432 840 pa46 29667 22000 318 78 1.34 a8 5 6.84
13. Fruite & Vegatsbles .3 137 0.3
14, Mmceltensoum Food & Beveisges | 130958 24088 79883 16282 2645 1.92{ 2118 478 47.7 178 248 0.08 20.83
16. Sugar Industry 20288 658362 264474 | 31871 341 753 228 435 11.88 0.24
18. Tentie tndustry 1082 1808 8170 3289 40 628 378 0.08 804 5.8
3 7. Arwnal Farme 10177 1478 44041 87106 4106 291 123 33 4.7 2.72 35.B3 066 2.83
18. Meat Products & Rendering 3412 5472 2703 13028 1284 268 277 e 1.98 1096
10. Deury 8018 5204 10691 4501 4 o08] 772 E1E) 0.87 9216
20. Lesthec Tenrwng & Shoes 1881 6867 26880 30 386 4082 1463 [31] 66.18
21. Ecarmegs 135 303 1] 6.8
22, Communal 83663 18839 214783 | 150833 | 12453 0.02] 1468 2344 036 F #7142 18.07 1.17 1188 2212 0.1
23. Fuels
24. Foreet Cut
25. Othere 5.8 470 14 38 & 30 7.1
TOTAL 230141 | 1ew407 | 1023820] 407208 | 60273 a1 112089 E722 89 17138 121 418 [T T 70 .36 043 | 198281 392 0.9%




WASTE WATERS OF SETTLEMENTS
in the Bulgarian Part of the Danube River Basin -

Table 2.2.1.
Constructed Inhabitants Pollution
Population Utilitiy sarviced by concentration
| RIVER BASIN Constructed sswers
t number Sewers/ Susp.
] SETTLEMENT Streats Sewsars Streats number 8005 Solids
m inhabitants Ratio ISSM)
x 103 km km % % x 103 kgid kg/d
1 2 3 4 5 6 7 a 3 10
1. Small rivers of N/W Bulgaria
tributeriss _of Denube river - Total 212.40
1.1 Topolovetz river - total 25.00
Villages 25.00 3.0 0.750 40.50 48.75
1.2, Voinishka river - total 17.00
Villages 12.00 3.0 0.360 19.44 23.40
Kulis town ~ 5.00 33.0 8 24.2 44.0 2.200 118.80 143.00
1.3. Vidbol river - totsl 14.50
Villages 14.50 3.0 0.435 23.49 28.28
1.4, Archar and Skomlia rivers - total 24.90
Vitlages 15.50 3.0 0.485 25.171 30.23
Belogradchik town 7.30 17.0 9 52.9 66.0 4.964 268.06 322.66
Dimowvo town 2.10 16.0 10.0 0.210 11.34 13.65
1.5. Lom river total 75.00
Villages 40.70 3.0 1.221 85.93 79.37
Lom town 32,20 97.0 11 11.3 21.5 6.923 373.84 450.00
Brusartsi town 2.10 25.0 10.0 0.210 11.34 13.65
1.6 Tsibritsa nver - total 56.00
Villages 49.50 3.0 1.485 80.19 96.53
Valchedrum town 5.50 £0.0 10.0 0.650 35.10 42.25
2. Ogosta - Skat river basin - totsl 313.00
2.1. Tchiprovisi town 3.30 20.0 10.0 0.330 17.82 21.45
2.2, G. Damianovo village 0,95 7.5 10.0 0.09% 5.13 8.18
2.3. Berkovitea town 16.45 75.0 30 40.0 80.0 9.870 532.98 841,55
2.4, Michsilovgrad town 52.28 34.0 53 568.4 72.0 37.8627 | 2031.88 2445.76
2.5, Vrates town - waste waters treatment plant 75.5 5.0 3.775 203.85 245.38
2.8. Krivodol town 4.3 43.0 5.0 0.925 49.95 60.13
2.7. Varshetz town - wasts w. treatment plant 7.59 10.0 0.760 41,04 49 .40
2.8. Boichinovtsi town 2.55 28.0 10.0 0.2680 14.04 18.90
2.9. Hairedin village 9.09 41.0 3 8.0 18.0 1.454 78.52 94.51




"

Table 2.2.1. {(cont'd)

1 2 3 4 5 ] 7 8 9 10
2.10. { Butan villags 4.00 76.0 5 6.50 13.0 0.520 28.08 33.80
2.11. { Biola Siatina town 16.10 56.0 23 41.10 60.0 9.860 521.64 627.90
2.12. § Borovan villagse 3.60 82.0 10.0 0,360 19.44 23.40
2.13. ] Mizia town 5.20 33.0 3.0 0.260 14.04 16.90
2.14, Villages 112.11 3.0 3.363 181.80 218.60
3. lskar river basin - total 1600.00
3.1, Borovets - waste waters treatment plant 6.00 200 8 30.00 50.0 3.000 162.00 185.00
3.2. Samokov town - waste w. treatmant plant 47,12 71.0 52 78.80 40.0 18.850 { 1017.90
3.3. Sofis town - waste waters trastment plant 1201.48 24510 1557 77.40 16.0 192.27 10382.8 12497.8
3.4, Gorna Malina village 8.36 18.0 4 22.20 40.0 3.340 180.36
1.5, Etin Pelin town 0.84 40.0 12 37.50 55.0 0.460 24.B4
3.6, Elin Pelin Railway Stetion - waste w, tr. pl. 1.58 22.0 4 22.70 5.0 0.080 4.32 5.20
3.7. Cragomen town 4.1 2.0 g 31.25 50.0 2.050 110.70
3.8, Slivnitsa town B8.75 9.0 28 71.80 80.0 7.000 378.00
3.9 Kostinbrod town 12.80 82.0 5 9.67 25.0 3.150 170.10
3.10. | Bankia town 7.85 8.80 25.0 1.980 105.84
3.11. | Novi Iskar town 14.30 8.80 25.0 3.575 193.05
3.12. | Svoge town 8.40 40.0 8 22.50 42.0 3.53¢ 190.62
3.13. | Mezdra town 13.70 27.0 9 44.40 64.0 8.770 473.58
3.14. | Romen town - waste w. treatmant plant 4.30 20.0 1 5.00 10.0 0.430 23.22
3.15. { Etropole town 11.80 49.0 19 44 89 85.0 7.540 407.16
3.16. | Pravetz town - wasts w. treatment plant 4.00 80.0 18 26.60 5.0 0.200 10.80
3.17. Iablanitss town 3.40 25.0 3.0 0.102 5.51
3.18. | Botevgrad town - wasts w. treatment plant 22.50 42.0 36 95,20 50.0 11.250 807.50
3.19. | Tcherven Briag town 18.20 66.0 28 40.90 61.0 11.100 599.40
3.20. ] Lukowit town 10.35 430 10.0 1.040 56.18
3.21. | Koinere vilags 6.15 85.0 6 9.23 20.0 1.230 66.42
3.22. | Pelovo town 5.00 30.0 10.0 0.500 27.00
3.23. | Kneja town 14.00 85.0 1 1.17 15.0 2.210 113.94
3.24. Villages 164.74 3.0 4.940 266.78
4, Wit river basin - totsi 258.00
4.1, Teteven town 12.80 53.0 10.0 1.280 69.12 83.20
4.2, Ugsrtchin town 4.20 36.0 3 8.33 16.0 0.872 36.18 43.68
4.3. Doini_Dabnik town 8.00 38.0 3.0 0.180 9.72 11.70
4.4, Ploven town - weste waters trestmeant plant 130.00 170.0 148 B85.88 5.0 8.500 351.00 422.50
4.5, Doins Mitropolia town 4,00 240 3.0 0.120 8.48 7.80
4.8. Trastenik town 5.80 43.0 3.0 0.174 9.40 11.01
4.7. Gulisntsi town 4.50 31.0 5.0 0.225 12.15 14.83
4.8, Villages 30.70 3.0 2.720 146.78 176.80




Tahle 2.2.1. (cont'd)

1 2 3 4 5 [:] 7 8 9 10
5. Osam river besin - total 192.50
5.1. Troian town 26.10 57.0 17 29.82 49.0 12.790 890.78 831.35
5.2, Lovetch town 43.00 B8.0 44 50.00 85.0 31.850 | 1719.90 2070.25
5.3. Letnitsa town 4.70 32.0 3 96.87 98.0 4.610 248.94 299.85
5.4, Pordim town 2.80 31.0 3.0 0.084 4.54 5.76
5.5. Levski town 13.50 49.0 39 79.59 85.0 11.480 839.92 746.20
5.6, Slavienovo town 5.60 44.0 3.0 0,168 9.07 10.92
5.7. Villages 90.80 3.0 2.720 146.82 176.80
5.8, Barate river - total 54.00
Villages 64.00 3.0 1.920 103.88 124.80
6. lantras river basgin - totsl 541.00
6.%. Gabrovo town - waste w. treatment plant §1.50 183.0 74 45.10 10.0 8.150 410.10
6.2. Platchkoviai town 3.10 28.0 1 1.40 10.0 0.310 18.74
6.3. Triavna town 13.00 53.0 20 43.40 60.0 7.800 421.20
6.4. Drianovo town 10.30 37.0 17 48.60 £5.0 5. 700 361.80
6.5. Kilifarevo town 3.00 240 10.0 0,300 16.20
8.8. Debaeletz 4.70 19.0 5.0 0.240 12.968 -
8.7. Veliko Tarnovo town - waste w. tr. plant 70.00 106.0 73 81.00 0.0 21.000 | 1134.00
8.8, Gorna Orishovitsa town 40.70 78.0 84 88.50 90.0 36.630 | 1978.00
6.9, Liaskovetz town 9.80 31.0 17 67.70 75.0 7.350 398.90
6.10. | Dolna Oriahovitsa town 4.40 42.0 3.0 0.130 7.02
6.11. | Elena town 7.80 1.0 13 41.%0 55.0 4.180 225.70
6.12. | Zletaritsa town 3.20 35.0 10.0 0.320 17.28
6.13. Omurtag town 10.00 5.0 0.500 27.00
8.14. Stragitas town 5.40 1.0 4 168.10 260 1.400 75.80
6.15. Seviievo lown 26.80 47.0 37 87.20 90.0 23.940 § 1291.00
B8.16. | Suhindol town 2.80 36.0 5.0 0.140 7.58
8.17. ] Paviikeni town 14.20 41.0 34 90.20 33.0 13.210 713.34
8.18. Bisla Tcherkva town 3.50 28.0 3.0 0.105 5.87
6.19. ] Polski Trambesh town 8.80 46.0 8 21.70 40.0 2.720 146.88
8.20. | Biala town - waste waters trasiment plant 11.00 47.0 11 25.50 5.0 0.550 29.70
6.21, | Villages 209.40 3.0 8.282 339.23
7. Rusesneki Lom river basin - totsl 210.00
7.1, Popovo town 21.00 54.0 34 $9.40 70.0 14.700 793.80
7.2. Opska village 3.90 31.0 10.0 0.390 21.08
7.3. Razgred town - waste w. traatment plant 49.50 126.0 51 48.40 5.0 2.475 133.85
7.4, Senovo town 3.40 410 10.0 0.340 18.38
7.5. Vetovo town 5.53 80.0 4 8.00 15.0 0.830 44.82
7.8, Hiebarovo town 5.45 30.0 ] 30.00 50.0 2.725 147.15
7.7. Villages 117.22 3.0 0.586 31.64




Table 2.2.1. {cont'd)

1 2 3 4 5 ] 7 8 9 10
8. Danubs river - direct Intflow - totel 507.80 ) -
B.1. Vidin town 82.70 80.0 39 86.20 80.0 50.1680 | 2708.84
8.2, Dunavtsi town 3.80 6.0 25.0 0.900 7B.60
8.3, Lom town 32.20 97.0 8 11.30 20.0 65.440 347.76
8.4, Kozlodui town 12.70 87.0 4 5.90 25.0 3.180 171.72
85 Oriahovo town 7.40 44.0 8 20.4 45.0 3.330 179.72
8.8, Nokopol town 5.30 22.0 25.0 1.330 71.82
8.7. Belens town 9.20 39.0 1 5.10 25.0 2.300 124.20
8.8. Swishtov town 32.00 47.0 34 768.860 85.0 27.200 | 1488.80
8.9. Ausse town 184.00 311.0 143 59.80 78.0 143.52 7750.08
B.10. Tutrakan town 12.10 49.0 26 71.40 B85.0 10.230 555.68
B.11, Silistra town 53.80 858.0 44 93.90 95.0 50.920 | 2749.88
8.12. Villages 94 40 5.0 4,720 254.88




TREATMENT PLANTS IN OPERATION
of Towns in the Bulgarian Part of the Danube River Basin

Table 2.2.2.
Treatment Piant Characterletics Constructed Facliities Ihabi-
River baain Populiation Waste Wasts water quantity Designed Influant Efflusnt tants
number Totsl Munici- induatr, capacity Bue- Sus- Mathode Constructsd Ser-
Towne with water trented pal wnd of lDD5 pended BODg pended of Strests | Sews- Sewers/ viced
. re water waler others Treatmant solide solide waete length rage Streets by
m Plants 19886 quantitiss Q mid plant I8SM| {S5M) water fength Ratio Se-
x103 103 x103 x1g3 traatment wars
x103 inh. | x10% mind m3iday | m3day | m?idey m3idey kg/day kg/day ko/day | kgiday km km % %
1 2 3 4 5 ] 7 8 9 10 11 12 13 14 15 18 17
1. Small rivers of
N/W Bulgarie
incl, Ogosta and
Skat river basins
1.1 | Vratsa 75.526 89.12 41.47 22.72 t8.75 43.2 9580 8585 995 1804 mechanicet 107 79.7 74.48 94 .68
and biologicsl
methantanks,
gasholder
1.2 | Vershets 11.578 8.64 5.82 4.88 0.98 38 776 731 343 328 machanicel 53 aas 85.0 B8O.0
and biologicsl
methantenks,
repid send
filter and
drying sress
2 lskor river basin
2.1 | Borovetz 8.000 1.48 1.8 1.8 - 1.48 270 218 27 27 mechanicsl 20 6.0 30.00 as.o
and biological
2.2 | Samokov 47.117 17.897 12.54 5.52 7.02 13.0 1487 784 203 20% mechanical 7 68.0 96.0 85.0
and biological
2.3 | Sofia 1201.479 520.0 511.14 | 306.89 204.45 500.0 81337 51117 214638 30688 mechanicsl 2481 1818. 73.88 88.0
and biologice! 1
mathantanks
2.4 | Elin Pelin 4.300 4.29 0518 0.345 0.172 0.89 109.7 | 1788 20.1 265 mechanical 22 15.7 71.38 750
{incl. Lesnovsks snd biological,
river basin.} drying beds
2.5 | Pravetz 4.000 1.242 - - - - - - - - machenical 80 18.0 28.80
and biologiced
filtare
2.8 | Botevgrad 22.500 16.0 8.9 2.3 4.8 8.9 - - - - mechanical 42 a8 95.2




Table 2.2.2. (cont'd)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 18 17

3. Vit river basin

3.1 | Pleven 140 80.9 28.084 11.77 16.254 108.0 10590 7400 53s 2539 machanical 170 147.9 87.0 300
and biologicel
maethantanks

4, fantra river basin

4.1 | Gebrovo 89.994 39.573 29.722 12.48 17.24 79.229| 4758 5291 305 432 mecheanicsl 183 98.8 $2.80 80.0
and biologicel
methantanks

4.2 | Veliko Tarnovo 93.879 47.520 21.701 18.49 5.21 45819 4080 8337 484 770 machanical 108 79.8 15.00 98.0
and biological
methantanke

5. Ruesenski Lom

river basin

5.1 | Razgrad 49 458 25.92 25.92 13.48 12.44 43.2 5215 8735 4789 3588 machanical 126 81.74 49.0 80.0
and biologicsl
meathantamks




Annex to Tablé 2.2.2
Problems Of The Operating Treatment Plants

Note:The item numbers correspond to the numbers in the table.

1.1

1.2.

2.1

2.2,

2.3

24.

2.5.

2.6.

3.1

4.1,

4.2,

5.1

Vratsa Treatment Plant

The spillway in front of the biobasin can let 1o pass 470 l/s. Water quantity above that figure overflows
in the pass channel. By normal water supply of the town in the treatment plant enter Q=800 Ul/s. It is
evident that the treatment plant should be extended 1o assure effective ireatment of mean daily quantity
of Q=330 Us.

Varshets Treatment Plant

The treatmerns plant is overloaded. There is an urgent need for reconstruction, extension and tmplemzm
an up-to-date 1echnological scheme.

Borovets Trearment Plant

The operating treatmen: plant is with a capacity for 3600 equivalent inhabitants. At present a new
treatment plan: is designed for 7000 equivalent inhubitants which shall be constructed in the region of
laitseto. Afier the second treatment plant is put inro operation the upper waters of Iskar river shall be
pure.

Samokov Treatment Plant

The operating trearment plant is owrloadzd Its capacity is Q=150 l/s. The extension which is
designed ar the moment shall have a capacity of 0, g=510Us. A)"%lr its construction the problems shall
be solved.

Sofia Treatment Plant

The treatment plant is overloaded; 2 nos tanlu Jor active sediments, 2 nos for decomposed sediments,
the mechanical section for water draining of the sediments and the steam boiler are out of operation,
The above said causes the worsening of the indices for BOD g and SSM. There is urgent need for
reconstruction and expansion of the station and implementation of up-to-date technology. Enormous
capital investments are needed.

Elin Pelin Treatment Plant

The station is overloaded. The possibility for an extension to be constructed and including the waste
waters of some nearlry settlements is studied bur the needed funds for designing and capital investments
Jor the construction are nor available. Ar present from the town of Elin Pelin only waste waters,
Q=359 m? /day, are discharged withour rreatment.

Pravets Treatment Plant

The station is equipped with Italian equipment but is not yet put in operation.

Botevgrad Treatment Plam

The operating plans has the capacity to trear 40% of the waste waters of the town. Extension is urgenily
needed as well as additional construction of sewers to complete the sewage network.

Pleven Treatment Plant

Ar the moment 1ests are performed io put the plant in operation. Now the plant shall treat 22.5% of the
designed capacity waste water only. The reason for the above said is that 6 nos main collectors are not
yet constructed. The control over the local treatment plants of the factories has to be improved.
Gabrovo Treatment Plant

The plant which is in operation is loaded with 50% of the designed capacity. The construction of rhe
sedimentation and gas sections should be finished and put in operation. When the treatment plan: starts
operating with its designed capacity the overflow drain in front of the biobasins should be
reconstructed.

Veliko Turnovo Treatment Plant

Since 1983 the plant is in operation with 50% of its designed capaciry. The pre—sedimenranon is not in
operation and the mineralization and the feeding of the drying beds with the active sedimewns is not
operating with full capacity. The partial use of the drying beds puts the limit to treat up 10 Q=200-220
l/s waste waters. The wasie waters over this limit flow into an open channel.

Ra:grad Treatment Plant

The main trouble for the operating plant is caused by the highly pollwed biologically and chemically
waste waters of amtibiotic factory. Ar present the local treatment plant of the factory is under
construction. The design for the extension and reconstruction of the town treatment plant is ready bt
the needed capital investments are not available.
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2.3. Industrial Dischargers

The implementation of new up-to-date technologies in the industry shall change the quantity
and quality of the discharged waters.

The trend in the industry is to construct small and middle size factories with up-to-date
technologies which diminish the influence of the old big factories which discharge highly

polluted waste waters.

On Table 2.3.1 are indicated the industrial waste water dischargers.
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INDUSTRIAL WASTE WATERS

Table 2.3.1.
RIVER BASIN Wente Water POLLUTION Waste Watem
Hem WATER INTAKE QUANTITY BOODg S§5M Ovuen TREATMENT FaciuTiGs NOTE
FACTORY 1103 ms;d.y kﬂfdﬂ\f kg/day g!ma n OremaTION
1 2 3 4 5 5 7 8 )
Voinishka River
1. Rubber-weare Factory - Kules town Kuls dam 1.84 10.10 172.8 Treat. Plant - biclog. step
Ogosts River
2. Ose Dressing Factory - Buk ovetz river 1.27 80.7 Fe= 0.6; Mg=0.17; Tailings pond
Tchiprovtchi town Cd= 0.003;Pb= 0.03
Arcenic =0.03; Cu=0.02
Ni= 0.01; Zn= 0.08
3. Marbis Factory - Berkovitza town Berkovitza river 1.65 - 825 - Tailings pond
4, Dairy Factory - town collector 1.20 8.8 81.0 Oil products - 120 Traat. Plant - mech. step inetficient oparation ; no
Michaelovgrad town town traatment plant;
5. Paultry Slaughtery House - town collsctor 0.42 43.7 7.4 Oil separator no town Trest. Plant
Michaelovgrad town
6. Oil Factory - Boitchinovisi town Ogosta river 0.09 0.88 7.85 natursi sedimentstion
7. Canning Factory - Ogosta river 0.35 an 19.03 Treat. Plant - mechanical & | reconstruction is needed
Boitchinivisi town bilogocal steps
8. Floatation Factory Tcherna river 4.0 - 4000 Mn < Thgiday; Tuilings pond
Cu< 13 2kgiday;
Pb < 2.18kgidey
9, Chemicel Factory -Vratsa town Dubniks river 240 480 2400 ammonia - 50-150kg/day - finse are paid
10, Cemant Factory - Beli lzvor Lava river 2.15 437.1 526.4 - Traatment Plant
11. Mining Section - Monastirishte will. | Ogosta river 0.52 - 259 - Settling tank
12, Canning Factory - Butan villsge Ogosta river 2.34 117 819 - Settling tank
13. Paper Factory - Mizis town
- hydro transport Ogosta river 2.81 B84.4 2812 pH= 9-11 Slime settler
- production weatera Skat river 21.8 8588 21800 pH= 9-11 Treat. Plant - mech. step reconstruction and
expansion is nesded
14, Deiry Factory - Bisle Slatina town Skat river 0.31 226 203.2 Qil contence < 200kpg/day | Treatmsant Plant
lskar River
15. Metallurgical complex -
"Kromikovisi™
- metallurgical production Lesnovcka river 189.68 - 4395 cyanides - 0.075; Fe =4.968 | Treat. Plant - mech. &
oil products -13.79 physic.-chemical stepe
- communal wanste watars Lesnovcka river 26.8 417 423 Fo = 408 Trestment Plant
- tailings pond Lesnovcks river 43.2 - 1555 Mn = Q.61 Teilings pond
- anh depository Lesnovcka river 24.8 - .11 ] - Ash depository
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18. Wood-fibre-board Factory - Slivnitsa niver 0.67 26.8 119.36 { COD= 38.6 Ash depository There is a Trest. Plant
Slivnitss town aftar which the water is
used for hydro transport
and eftar that is dischergad
in the Ash depository.
17. Chemical Factories - Belitsa river 1.75 - ns Qil products - 10.2 Treatment Plant
Kostinbrod town Nitrogen= 4 64
CoD= 114
18. Paultry Sisughtery Houss Tcherna river 0.58 - 140 smmaonia - 15 sottlers - 3 hos; the oil separstor is not in
Kostinbrod town H,S = 268.8 oil separator; operation since July 1991
19. Dairy Factory - Svogs town Caker river 0.25 10-53 - Animal oil - 10-150; - -
COD= 20 - 160
20, Moeat-processing Factory Maluk iskar river 0.1 ] - ol - 128; COD= 457.8 - -
Etropole town pH= 893
2. Lesther Tanning Factory Maluk Isker niver 0.84 - 153.8 Fa= 273; oil- 36.6; pH= Trestment Plant
Etropole town 5.95
HoS= 4.2
22. Floatation Factory - Eligseina town
- flostation lakar river B.48 - B458 Ph < 5.18 kgiday; Twilings pond
Fs< 8.8 kg/day;
Argenic < 225
- comnunal waste waters laksr river 0.43 80 98 -
- granulstion iskar river 2.58 - 1290 Pb < 5.05 kg/dey Seattling tenk
Mn<1.85 kg/day
Fe< 119 kg/day
argenic < uma
- from the wet duat sepasation | lskar river 0.042 8.15 | L wsnic< 75&1&“3 reversible sanctions have been made
23. Canning Factory - Meazdre town
- production waters Moravishka river 0.77 38.8 268 - -
- communal waste waters Moravishka river 0.18 4.2 41.2 - -
24. "Sanitext™ Factory - Mezdra town
- production watsrs town collector 1.84 367.2 318.0 pH= B-12 Local Trestment Plant No Town Trastment Plant
- comvnunal waste waters town collector 0.35 54.2 77.2 - -
25. Brewsry - Mezdra town
- - production watars town collactor 1.53 810.4 763.0 - -
- communal waste waters town collector 0.07 12.8 15.5 - -
26. Rock materials Processing Fectory
- production waters Iskar river 1.73 - 1730 - Tailings pond
- communal wasts waters Iskar river 0,19 35.3 42.8 - -
27. "Metizi® Factory - Roman town
- production watsrs {skar river 4,20 - 2100 pH= 2-7 shaft + slime depository New installation for drying
of slime is under
construction
- gommunsl wasts waters lekar river 2.07 385.8 A454.8 - Treatment Plant
28. Canning Factory - Kneja town
- production waters Gostilia river 2.1 105.0 735.0 - Settling tanks
- communal waste watars Gostilia river 0.003 0.8 0.87 -

L
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29. ?airv Factory "Serdika™ Knejs Gostilin nver 0.31 61.2 153.0 Animal oil < 200 gfma - -
awn
30. Starch Factory - Tcharven Bring Inkar river ¢.30 ans 832 - sottiors
31, "Beta" Factory - Tcherven Briag
- galvanizing depariment Zlatna Panega river 8.80 48.2 277 Fe= 0.9B - Treatment Plant under
oil products - 13.2 construction
32, Meat Processing Factory - Zlatna Psnege river 0.50 2375 48 Animal oil -
Tcherven Briag
Vit River
33. "P. Abadgiev™ Factory - Vit river 0.60 ] 20 oil products - 18.5 mud end oil separators Treatment Plant under
Tetavan tawn construction
34. Auto-service - Tetavan town Vit river 0.03 0.58 9.6 oil products - 16.6 mud and oil separators
as. Paultry Stsughtery Houss town collector 0.90 340 1440 Animal oil - 48 movable screens Traatment Plant under
Piswven town canstruction
36. Meant Processing Factory town collactor 1.80 720 5580 Animad oil - 180 Treatment Plant in reconstruction
Plaven town
37. Chemical Factory "Plamea™- Pleven town collsctor 9.50 90 838 Fe= 0.44; oil products.- Trest. Plant - bioclog. step
1.7
38. Sugar Factories - town collector 2.70 383 158 nitrogen - 21.72 Settlers, mud drying beds
Dolne Mitropolia town
39. *2Zvezde” Factory - town collector 20 140 240 oil - 13.70 Oil separator
Dolne Mitropolia town
40, Ecarisage - Bivolare village Vit river 0.33 n 28 Animat oil - 28.0 - Treatment Plant under
conetr
41, Slaughtery House - Vit river .12 53 1.8 Animat oil - 83.4 Mud snd cil separators
Guliantsi villags
Osam River
42. “Elprom” Factory - Troisn town town collector 2,40 - 974 Oil products - 19.6 - No Trestment Plants in this
river velley
43, Chemical-Pharmacsutic Factory town collector 2.18 - 75 Oit products - 7.4 - Local Treatment Plant
Troian town under construction
44, Maeat Processing Factory - Troien town collector 0.24 35 27 Animasl oil - 66.4 Trant. Plant - mech. step
45, Wood processing Factory town collector 31.50 8020 1351 nitrogen {ammonial Traat. Plant - biolog. step No Town Treatment Plant
Troian town
48, Dairy Factory "Primalakta” town collector 0.85 28.6 a5 Animal oil - 27.4 Treat. Plant - biolog. step No Town Treatment Plant
Lovetch town
47, "Belmo” Factory - Lovetch town Osam river 0.14 2.3 133 Fa-0.24 Trest. Plant - chemiosl
- gelvanizing shop traat.
48, Canning Factory "Melta” - Loveatch ] town coflector 1.10 - 118 - Mud and oil separstors Mo Town Treatment Plant
49, Meat Processing Factory - Lovetch | town collector 0.45 - 553 Animal oil - 34.8 - No Town Trastment Plant
50. Leather Tenning Factory “Velur™ - town collsctor 2.25 229 135 Phenois; ol Locsl Treatmant Plant No Town Treatment Plant
Lovetch town
51. Paultry Slaughtery Houss - town colisctor 0.28 20 27.7 Animsl oll - No Town Trestmant Plant
Levaki town
52, Meat Processing Factory - Leveki town coll 0.80 100 874 Animsl oil No Town Trestment Plant
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53. Milk Processing Factory - Lavski t. ]| lown colisctor 0.15 2.2 151.5 Animal oil - 24.0 No Town Treatment Plant
54, IMK - Tcherkvitsa Osam river 15.50 204 2123 Heavy metals Trest. Plant undsr constr,
fantra River
55. "Uzana™ Factory - Gabravo town lantra river 1480 800 500 Qi separator Industrial wasts waters
586. “Luv” Factory - Gabrovo town lsntra river 4300 3920 1470 oil -300 Oil saparstor; settler;filter Industrial waste waters
press
57. "St. Peshev™ Factory - Seviisvo t. Ropitss river 190 13.3 13 Fe - 1.5; oil - 10 Cr, Ni settlers Industrist wasts weters
58. Canning Factory "Selvi” - Seviievo | Rositss river 1730 200 100 Trash-rack; ssttier Indugtrial wasts watars
59. Dairy Factory - Sevlievo town Rositse river 220 700 1000 No equipment Industrisl waste waters
80, “Seavko™ Factory - Seviievo town Rositsa river as5o 880 510 Fa - 15; oil - 400; HZS - Cil separator; settler; industrisl waste watars
0.3
81, Meat Processing Factory - Seviievo_} Rouitsa river 270 2000 1700 No squipment Industrisl waste watars
62, "Lanatex” Triavna town Drinnovaka river 900 160 100G Trash-rack;Settier Industrial wests watsrs
83. "Trema” - Triavna town Drianowveka river 500 25 15 Fo - 0.7, 0il - 5 Settler; Drying beds Industrial wests waters
84, Machine Manufacturing Factory - Belitan river 150 3 15 Oil - 70 Reactor ; filter press Industrisl wasts watere
Belitsa village -
85. "Strinava™ Factory - Drisnovska river 315 500 300 Treat. Plant under industrisl waste watars
Drianovo town construction
86. Dairy Factory "Mlskimpax™ - Elens | lvanovka river 40 B 12 Animal oil - 250 Trash-rack; Oil ssparstor Industrisl wasts wsters
87. Mpeat Processing Factory - Elena t. | Ivanovka river 75 45 75 Animal oil - 150; H,S - 0.3 | Trash-rack. send catcher; Industriet wasts weters
Oil separator
83, TVextils Factory - Elena town Ivanovka river 72 5.78 8.8 Fe - 1.5; oit - 30, Trash-rack; settlers Industrisl weste waters
89, “Intericr™ Factory - Elsna town Zlataritas river 140 10.6 18.8 Fe - 1.2; 0il - B; NHy - 1.0 | Vertical settlers; drying Communasl weste waters
beds
70. Meat Procassing Fectory - lantra river 129 3B.7 845 Ol - 50; HZS -0 O# separstor Industrisl & communal
Gorns Orishovitsa town woste wetars
7. Chemical Factory - lantras river 432 23 20.2 Fo - 2.4; oil - 8; Sions - Settler; Filter press industrial wasts waters
Gorna Orishovitsa town 3.0;
72. Reilway Ststion Hesdquarter - lantra river 240 24 kt:] Fo-1.0;0il-30 No squipment Industriai waste waters
Wasgons dspartment -
G.Orishavitsa
73. RAaitway Station Headquerter - lantra river 24 0.48 3.6 Fe - 10; oil - 10.0; Mud and oil separators Industriai waste waters
Engines department -
G.QOrighovitsa
74. Sugar Factories - lantra nver 12000 8400 4800 H,5-0.3 Sand catcher; settiers industrisl & communel
Gorna Orishovitss waste waters
75. *Briliant™ Factory - Krusheto vitlage | Rositsa river 580 28 235 oil - 20 No squipment Industrisl waste waters
78. "Arkus” Factory - Liaskovetz town | s small river 1300 30 90 Fe - 0.5; oil - 30 Cian,Zn,Ni -reactor; drying Industrisl wasts watere
beds; Oit seperator;
77. "Diplomat™ Factory - Dpulunitsa v. Lefedjs river 756 90.7 3re oil - 30 No equipment Industrisl weste waters
78. "Riti” Factory - Suhindol town Vodeshnitea river 470 15.5 6.8 Fs - 5.0; oil - 8.0; drying beds; settler; Industrial & communasl
waste waters
79. Winery Fectory - Paviikeni town town collector 880 1] 144 oil - 15; H35 - 0.5 Sand catcher; verticsl industrisl waste waters
wettlers; mud separator
B0, "Paviikeni Factory™ - Pviikeni town | town collector 110 B8 99 oil - 300 0Qil separator Industrial wasts waters
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81, “Prima M-90" - P.Trambesh town {sntre river 80 80 18 Oil-130; H 25-09 Oil separator Industrial waste watars
B2, Dsiry Factory - P.Trambesh town town collector 170 68 20.4 Ol - 150 Oil separator industrial wanste watars
Russenskl Lom River and ite
Tributsriss
B3, Phermaceutic Factory "Antibiotic” Beli Lom river 8035 5248.8 8028 Settier and aftar thet Production & communel
Raezgrad town discharge into the town waters
Trestmant Plant
432 conventionally pure weter
84, Meat Processing Factory - Razgrad | town collsctor 2088 250.8 538.8 Treat. Plant - mech, step Industrisd & communsl
: and Oil saperator wanste waters
85, "Diamand™ State Factory - Razgred | Beli Lom river 1780 t55 85.B Mechanicsl & biclogical Industrisl & communsl
traatment . waste waters
B8, "Ksolin” Factory - Senovo village a dry small river bed 2180 mach. traated waters pass Communal weste waters
through Tailings pond and
are used agein
208 10.37 1112.4 Industrial waste waters
87. *Kaolin™ Factory - Vistovo town Beli Lom river 8052 12.1 157.3 Teailings pond, atter which fndustrial & communel
the waters are recycled waste waters
88, "Bazovetz™ - Barovetz village Banski Lom 1000 244 812 Oil separator industrisl & communael
waste waters
B9, Canning Fectory - Kraasen wvillage Rusenski Lom 10865 28.75 268.18 Clorinating sheft; Oil industrisl & communal
ssparstor woste waters
80. "Prisba Factory™ - Russe town RAusssnski Lom 10725 2498.9 1158.3 Fe-45 Treet. Plant - machanical- Industrial & communal
: chemicel step waste weters
91. Silk Factory "Dunavska koprina™ - Ruasenski Lom 2577 551.4 9328 pH= 10-11 Industrial & communal
Russe town waste waters
92. *Sirma-Prista” Factory - Russenski Lom 1980 13.8 a5 ol - 7.8 Oil separstor Industrisl & communasl
Russe town waste waters
93. Winery Factory - Russe town Russenski Lom 650 568.7 170.25 No trestment Industrial & communal
wanste waters
94, "G.Genov™ Factory - Ruase town Russanski Lom 5781 439.4 173.4 oil - 300.8 Settiers - 2 nos industrial & communal
waste waters
Danube River Valley
95. Winery Factory "Vinprom” - Russe | Danubs river 2100 306.6 105 Neutratizing shaft Industrisl & communal
woste waters
986. Railweay Engine Repair Plant - Danube river 213 38.38 a3s Qil ssparator industrisl & communal
Russe town wasts waters
97. Railway Engine Depot - Russe Danube river 428 30.88 197.4 Oif products - 515 communal & wash waters
98. "Hisbna maia™ - Russe town Danub# river 8629 5829 1035 communal w. waters &
organic pollution
99, Meat Processing Factory - Russe Danube river 1440 338.4 570 Treat. Plant - W - Ind ol & inel
2nos waste watars
100. "Bimas” Factory - Russe town Denube river 8500 279.5% 1131 Oil - 281 Treat. Plant - phys.- Industrial & communal
chemical waste waters
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101, Suger Factory "Zsharbil” - Russe t. | Danube river 21338 27643 101099 Industriel & communsl
wents watars
Danube river 543 174 74 Qil ssparator Industrial & communal
waste wetars
102, Steam Power Plant - Russe town Danube river 21872 74 1708 Fa- 1.0 Nautratizing shaft Industriel waste waters
103, "lroma™ Factory - Russe town Danube river 2397 13764 134 Phenol - 540 Treat. Plant ; Oil ssparstor Industrisl & communel
waste waters
104, *G.Genov"” Factory - Russe Canube river 2220 324 111 Indusatr. & communal
w. watars
105. Stearn Power Piant - Russs town Danube river 17280 51.84 1002 Fe-0.17 Ash depository; Sattiere Industrisl & communel
waters sfter Ash depository wasts wstars
1086. Machine Manufacturing Factory - Danube river 4183 14.57 81.51 il - 15.2 Treatmsnt Plant Industrial & communal
Russs town waste waters
107 ~Ambrozia" Factory - Slive Pole v. Danube river 984 30.5 43.29 Industr.& comm. w.waters
108. Figh Canning Factory "Slavianka™ - 1 Danuba river 1970 233 77 Industrial & communal
Tutrakan town waste weters
108 "Lesil"™ Factory - Silistrs town Danube river 5170 10402 2715 Mechanical treatment Industrial & communal
wasts waters
110. State Ecarisage - Silistra town Beshoveka river 289 35 39 communal waste waters
1. "Mekom™ - Silistra town Danube river 984 274 295 Oil - 181.5 mgA Treat. Plant - mech. step communel waste watars +
organic pollution
112, Dairy Factory "Milksi™ - Silistra town collactor 2830 2822 ao Oil - 294 mgA communal wasts waters +
orgenic pollution
13. *Dunav-57" Factory - Silistre town collector 852 28 75 Oil - 28.4 mgA communal waste waters +
organic poliution
114, "Qrgtachnica” - Silistra town town collector 1822 44 Fe - 0.98: Cu- 6.3 Trest. Plant - chem. tr. Industr & comm. w.westers
1185, “Ellia” Factory - Nikopol town Danubs river 25 1 4.4 Cr-71.5; 0il-8.0 Neutralizing shaft industrisl waste waters
_galvenizing shop
118. “Bateria” Factory - Nikopol town Denube river 36 0.84 4.7 Fe - 0.8 industrial waats waters
17, Machine Menulacturing Factory - Danube river 30 0.98 2.9 Fe - 0.38; N- 29.3; oil - Mud and oil separators Industrisl waste waters
Belane town 0.4
118, Chemical Factory "Sviloza™ - Danube river 152000 29338 26144 Fo- 3.0; Zn- 5.0; Gil- 42.0 Mixing tanks industrisl wasts waters
Svightov town st . 400;
119, Canning Factory - Svishtov town Danube river 7600 2280 5320 Qil- 50; HZS' 1.2; Trash-rack; Oil separator Industrisl waste watars
120, Winery Factory - Svishtov town Danube river 212 46.8 62.4 No squipment industrial waste waters
121. Maat Processing Factory - town collsctor 264 92.4 264 Animal oil - 300 Trash-rack; Oil separator Industrial waste watsrs
Swvishtov town
122. Dairy Factory - Svishtov town town colector 108 84.8 74.2 Animal oil - 200 Trash-rack: Oil sepsrator Industrisl waste waters
123. Nuclear Power Station "Kozdudui™ Danube river 1300 241.8 291 Trsatment Plant Communal waste watsrs
124, “lzgrev™ - Orishovo town town collector 18 0.9 36 Treatment Plant industriel waste waters
125. "lzgrav” - Oriahovo town town collsctor 38 . 8.7 8.08 Traatment Plant Communel waste waters
128. feat Processing Factory - Danube river 3110 3856 2085 Settiers industrial & communel
Lom town waste waters
127 Canning Factory - Lom town Danube river 3200 594 939
128. Suger Factory - Lom town Danubae river 3458 83.59 918.9 Settlers
129, Eiectrocers Factory - Lom town Danube river 803.2 8.7 481 .8




2.4. Agricultural And Animal Husbandry

The main pollution sources are the big stock-breeding farms which treat with water big
quantities of manure.

On table 2.4.1 are listed the stock-breeding farms situated in the Bulgarian part of the
Danube River basin and their pollution loads.

-19-



WASTE WATERS OF FEEDLOTS
Situated in the Bulgarian Part of the Danube River Basin

Table 2.4.1.
Pollution Pollution
RIVER BASIN SETTLEMENT Number POLLUTION loading concentration
I of Waste . EXISTING
t HAVING i animals Susp. Susp. Susp. Susp.
[ watsrs BODg Solids BODg Solids WATER TREATMENT BODg Solids BODg Solids
m FEED LOTS {SSM) ISSM} {SSM) {SSM}
FACILITIES
x 103 m3id kgfd kg/d squiv.finh | equiv.finh kgid kgtd mgh mgA
1 2 3 4 S 5 7 8 9 10 11 12 13
1. | S8mall rivers of N/W Bulgaria
tributaries of Danubae river
1.1, | Topoilovetz river
Cattle Farm - Boinitss village 200 5.00 70.0 540.0 1400 B400 sattling tanks - 2 nos 42.0 182.0 8400 32400
Pig Farm - Gradetz village 4500 180.00 11925 2520.0 22500 38700 seitling tanks - 5 nos 715.5 756.0 3975 4200
Pig Farm - Ts. Petrovo village 500 20.00 1325 280.0 2500 4300 settling tanks - 2 nos 79.5 B84.0 3375 4200
Pig Farm - Biala Rada viltage 15000 800.00 3975.0 8400.0 75000 123000 sewage treatment plant 2385.0 2520.0 3975 4200
1.2. ] Voinishka river
Pig Farm - Dunavtsi village 24842 933.88 8583.1 139115 ] 124210 213641 tr. plant - out of operation 8583.1 13911.5 8625 14000
Pig Farm - Kuls town 834 25.38 168.0 355.0 3170 5452 188.0 355.0 86825 14000
Cattle Farm - Bukovetz village 500
1.3. § Vidbol river
Pig Farm - Rekovitsa village 50 14.00 92.8 1968.0 1750 k1l settiing tenks - 2 nos 85.0 58.8 3975 4200
Cattie Farm - Makresh village 1000 30.00 350.0 2700.0 F000 42000 compost collectors - 2 nos
Cattie Farm - Toshevtsi village 500 12.50 175.0 1350.0 3500 21000 settling tanks - 2 nos 150.0 405.0 8400 32400
Pig Farm - Gramada town 1200 48.00 318.0 672.0 8000 10320 settling tanks - 2 nos 180.8 201.6 3975 4200
1.4. | Archar and Skomlia rivars
Pig Farm - Ostrokamtsi village 200 8.00 53.0 112.0 1000 1700 53.0 112.0 8625 14000
Pig Farm - Dimovo village 300 12.00 80.0 168.0 1500 2580 80.0 188.0 8625 14000
Cattle Farm - Vartop villags 325 26.00
Pig Farm - Archar village 230 37.20 246.5 528.0 4850 7998 ssttling tanks - 2 nos 147.9 156.2 3975 4200
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1.5. | Lom river

Cattle Farm - Borovitss village 400 20.00 240.0 1880.0 4400 28800 sottling tanks 144.0 564.0 7200 28200
Cattie Farm - Bialo Pole village 400 15.00 140.0 1080.0 2800 16800 compost collectors - 3 nos 126.0 9240

Poultry Farm - Medovnitsa village 15000 40.00 300.0 594.0 compost collectors - 3 nos

Cattls Farm - Medovnitsa villags 200 5.00 700 | 540.0 1400 8400 setiling tanks - 2 nos 42.0 162.0 8400 32400

1.6. | Tsibritsa river

Pig Farm - Dr. lositfovo village 1250 50.00 3313 700.0 6250 10312 settling tanks - 2 nos 198.8 210.0 3975 4200
Pig Farm - Veltchadrem village 14500 580.00 38425 | B120.0 72500 119625 settling tanks - 5 nos 2305.5 | 24360 3980 4200
Pig Farm - Resovo village 1200 48.00 318.0 872.0 8000 89300 settling tanks - 2 nos 190.8 201.8 3980 4200
Pig Farm - Komoshtitsa vilage 584 23.36 154.8 327.0 2920 4818 settling tanks - 2 nos 92.9 .98.1 3980 4200
Pig Farm - Botevo villsge 2300 92.00 809.5 1288.0 11500 18975 gottling tenk 365.7 386.4 3980 4200

2. | Ogoeta river

2.1, Pig Farm - Elovitsa village Is0 14.00 93.0 196.0 1750 3010 settling tanks 85.0 89.0 4840 4930
2.2, Cattle Farm - G.Tserovens village 420 43.00 147.0 1134.0 2940 17640 setiling tanke - 2 nos 103.0 397.0 2400 9230
2.3. Cattle Farm - Kraitchenae village 500 settling tanks - 2 nos
2.4, Pig Farm - Studeno Butche viliage 35000 1400.00 3275.0 | 19800.0 | 175000 301000 sttling tenks snd drying beds -3 | 8493.0 | 8860.0 4040 4890
2.5. Cattle Farm - Erden village 200 34.00
2.6. Cattle Farm - Gabrovitsa villags 300 86.00 sottling tanks - 2 nos
2.7. Pig Farm - Viadimirovo village 3800 152.00 1007.0 2128.0 19000 32680 settling tanks - 3 nos 705.0 745.0 4640 4300
2.8. Pig Farm - Kobilisk village 3200 128.00 848.0 | 17920 18000 27520 ssttling tanks - 2 nos 594.0 627.0 4840 4900
2.9. Pig Farm - Lehtchevo village 3300 132.00 875.0 1848.0 18500 28380 settling tanks - 7 nos 813.0 847.0 4840 4900
2.10. Pig Farm - Madak village 300 132.00 B75.0 1848.0 16500 28380 ssttling tanks - 4 nos 813.0 847.0 4640 49300
2.11. Pig Farm - Septemwriitsi viliage 440 18.00 117.0 2460 2200 3784 117.0 2480 8500 13870
2.12. | Ogosta river feaders
Pig-disease Institute - Vratsa town 2000 760.00 sewsage treatment plant
Cettle Farm - Vratss town 750 130.00 settling tanks
Cattle Farm - Beli lzvor village 400 45.00 concrets settling tanks
Pig Farm - Menastiritshts village 2760 110.40 731.4 1546.0 13800 23736 sotiling tank 512.0 541.0 4640 4900
Pig Farm - Glogens village 3350 134.00 888.0 1876.0 18750 28810 settling tank 822.0 857.0 4640 4300
Pig Farm - Vraniak village 1200 4800 318.0 672.0 8000 10320 settling tenks 223.0 235.0 4850 4300
Cattle Farm - Bisla Slietina town 4897 1230.00 ssttling tanks
Pig Farm "East”- Tarnavs village 1100 44.00 292.0 816.0 5550 3548 ssttling tank 204 .0 218.0 4840 4900
Pig Farm "North™- Tarnava village 1112 44 .00 295.0 823.0 5585 9572 settling tank 207.0 218.0 4700 4900
Pig Farm - Altimir village 1560 83.00 413.0 874.0 7800 13418 settling tank 289.0 306.0 4600 4300
Pig Farm - Borovan village 2565 103.00 880.0 1436.0 12825 22059 settling tank 476.0 503.0 4820 4300
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Pig Ferm - Rogozen willage 9200 368.00 243B.0 51520 46000 79120 compost collsctors 1107.0 1803.0 4640 4300
Pig Farm - Rogozen villags 35135 1414.00 9364.0 19788.0 | 176675 303881 rsatment plent - 2 biolog. parts
Poultry Farm - Mizia town 200000 compost colisctor
3. | lskar river
3.1. Cattle Farm - larlovo village 800 20.00 250.0 2160.0 4200 32600 drying beds - 5 nos 150.0 864.0 750 4320
3.2. Cattle Farm - Popoviane village 100 5.00 80.0 440.0 110 7200 drying beda - 2 nos 1200 AB00
3.3. Cattle Farm - Osoitsa village 3000 75.00 1050.0 | 710C.0 21000 126000 compost collectors - 4 nos
3.4. Cattle Farm - Kezitchans villags 700 35.00 420.0 3080.0 7700 50400 drying beds 252.0 1232.0 720 3500
3.5. Cattle Farm - Lokorsko wilage 2000 100.00 1200.0 | BBOO.O 22000 144000 sattling tanks 8400 | 35200 840 3520
3.8. Cattle Farm - Aldomirovtsi village 700 27.50 265.0 2470.0 6500 41400 drying beds 159.0 388.0 580 3800
3.7. Pig Farm - Slivnitse town 3000 120.00 795.0 1680.0 15000 25800 drying bed (tr.pl. under constr.} 477.0 872.0 3980 5600
3.8. Cattle Farm - Pstarich villsge 230 75.00 138.0 10120 2530 18580 drying beds 83.0 405.0 1110 5400
3.9. Cattle Farm - Herakovo villege 240 12.00 144.0 1056.0 2640 17280 drying beds - 4 nos 88.0 4220 720 3520
3.10. Cattle Farm - Protesha village 240 12.00 144.0 1056.0 2840 172860 drying beds - 3 noa 86.0 422.0 720 3520
3.11. Cottle Farm - Podgumer village 8200 155.00 2170.0 | 16740.0 | 43400 180000 compost collector
3.12. Cattle Farm - Dobrosievisi wvillage 360 18.00 218.0 1584.0 3960 2592 1200 8800
3.13. Cattle Farm - Gorna Kremenas villags 300 22.50 315.0 2430.0 37800 8300 concrete setting tanks
3.14, Cattie Farm - Kameno pole villags 400 20.00 240.0 1760.0 4400 28800 concrets settling tank
3.15. Cattle Farm - Gabare village 900 45.00 540.0 3960.0 9900 54800 concrste settling tanks
3.18. Pig Farm - Kneja town 21298 1064.90 [12778.8 47215.6 | 183163 106430 tretment plent - mech. pert 8945.0 14165.0 8400 13300
3.17. Pig-reproducing Farm - Knejs town 10000 400.00 2650.0 5600.0 50000 86000 sewasags trestment plant 30 BO
3.18. Pig Farm - Koinare town 2600 104.00 889.0 1276.0 13000 21760 8630 12270
3.19. Cattle Farm - Pravetz town 400 10.00 140.0 1280.0 2B00 16800 drying beds - 4 nos 84 768 810 7680
3.20. Pig Ferm - Garman villegs 1500 80.00 3975 B840.0 7500 12900 397.5 B40.0 8625 14000
3.21. Pig Ferm - Pet Mogili village 9600 384.00 2544.0 5376.0 pit 1780.8 2150.4 4537 S600
3.22. Pig Farm - Pet Mogili vittage 1000 40,00 2650 $60.0 pit 1685.5 224.0 4637 5600
3.23, Pig Farm - Pet Mogili village BOOO 320.00 2120.0 4480.0 pit 1484.0 1792.0 4637 5600
3.24. Pig Farm - Suhodol villags 2500 100.00 662.5 1400.0 drying beds - S nos 3375 420.0 3975 4200
3.25. Pig Farm - Suhodol village 1500 60.00 397.5 840.0 drying beds - 3 nos 2385 252.0 3975 4200
.28, Cattle Farm - Golismo Malovo village 1240 31.00 434.0 3348.0 drying beds - 2 nos 268600 1340.0 8710 43220
3.27. Cattle Farm - Dragotintsi village 800 20.00 280.0 2160.0 drying beds - 3 nos 168.0 824.0 8400 41200
3.28. Cattle Farm - Galabovtsi village 400 20.00 270.0 1760.0 drying bads - 2 nos 162.0 704.0 8100 35200
3.29. Cattla Farm - Tcherna Bara village 200 5.00 70.0 540.0 drying bed 42.0 216.0 8400 43200
3.30. Ceitls Farm - Kostinbrod town 400 10.00 140.0 1080.0 drying beds - 2 nos 84.0 432.0 8400 43200
3.31. Cattle Farm - Kostinbrod town 100 5.00 80.0 440.0 drying bed 38.0 178..0 7200 35200
3.32. Cattle Farm - Potartch village 420 21.00 252.0 1848.0 drying beds - 3 nos 151.0 739.0 F190 35200
3.33. Cattls Farm - Bopiovtsi village 400 10.00 140.0 1080.0 drying bed 84.0 4312.0 B400 43200
1.34. Cattle Farm - Novetchens village 1200 30.00 420.0 3240.0 drying bede - 7 nos 252.0 1298.0 8400 43200

R




Table 2.4.1. (cont'd)

1 2 3 4 5 6 7 8 9 10 11 12 13
3.35. Cattle Farm - Vidrare village 300 7.50 105.0 B10.0 drying beds - 2 noe 83.0 324.0 B270C 43200
3.38. Cattle Farm - Kostanstz village 400 20.00 240.0 1780.0 drying beds - 2 nos 144.0 701.0 7200 35200
3.37. Cattle Farm - Reliovo village 100 5.00 80.0 440.0 drying bads - 2 nos 38.0 178.0 7200 35200
3.38. Cattle Farm - Verinsko village 100 5.00 80.0 440.0 drying bed 36.0 178.0 7200 35200
3.39, Cattle Farm - Tsarkvishte viliage 400 10.00 140.0 1080.0 drying beds - 2 nos 108.0 432.0 10800 43200
3.40. Cattle Farm - Mirkovo village 400 10.00 140.0 1080.0 drying beds - 2 nos 108.0 432.0 10800 43200

4. | Vit river
4.1. Pig Farm - Bukoviak villags 5500 220.00 1458.0 3080.0 27500 47300 1458.0 3080.0 8830 14000

5. | Osam river

5.1, Pig Ferm - Troian town 4500 180.00 1193.0 2520.0 22500 38700 drying bad B35.0 882.0 4640 4900
5.2. Pig Ferm - Ablanitse village 1500 80.00 338.0 840.0 7500 12900 drying bed 279.0 294.0 4650 4900
5.3. Pig Farm - Umarevtsi village 1400 58.00 371.0 784.0 7000 12040 settling shafts 260.0 275.0 4840 4910
5.4. Pig Ferm - Aleksandrovo village 1400 58.00 371.0 784.0 7000 12040 drying bed 260.0 275.0 4640 4910
5.5. Pig Farm - Letnitas village 2500 100.00 863.0 1400.0 12500 21500 traatmant facilities 4684.0 580.0 4540 5800
5.8, Pig Ferm - Levski town 32000 1280.0 8480.0 ! 17920.0 | 1680000 275200 sewage trestment plant 320 102.0 ki 80

8. ] lantra river

6.1, Pig Ferm - "P.Volov™ Factory 1200 48.00 318.0 6720 6000 10320 3180 672.0 £830 14000
8.2, Pig Farm - Bisls Railway Station 3800 152.00 1007.0 21280 19000 32680 1007.0 21280 8830 14000
8.3, Pig Farm - Biela Raillway Bridge 2500 100.00 862.5 1400.0 12500 21500 662.5 1400.0 8830 14000
8.4, Pig Ferm - Voinovo village 10000 400.00 2850.0 5600.0 50000 868000 compost coliectors 1590.0 1680.0 3975 4200
8.5. Pig Farm "Tchakela™- Seviievo town 9000 3680.00 2385.0 5040.0 45000 77400 compost collectors 1431.0 1512.0 3975 4200
8.8, Pig Farm "Hmela”- Debelets village 2000 80.00 530.0 1120.0 10000 17200 compost collectors 371.0 448.0 4640 5800
8.7. Pig Farm - Samovodens village 7000 280.00 1855.0 | 3920.0 35000 80200 1855.0 | 3920.0 8825 14000
8.8, Pig Farm - Resen village 2000 80.00 530.0 1120.0 § 200000 17200 530.0 1120.0 6625 14000
8.9. Pig Farm - Polikraishte village 8000 240.00 1590.0 | 3360.0 30000 51600 15980.0 | 3360.0 8625 14000
6.10. Cattle Farm - Krushevo villege 1200 30.00
6.11. Pig Farm - Lisskovetz town 2500 100.00 8682.5 | 1400.0 12500 21500 8825 | 1400.0 8830 14000
6.12. Pig Farm "Geran™- Lisskovetz town 8000 320.00 2120.0 | 4480.0 40000 88800 2120.0 | 4480.0 8630 14000
8.13. Pig Farm - Keserovo villege BSOO 340.00 22525 | 4780.0 42500 73100 2252.5 | 4780.0 8625 14000
8.14. Pig Farm "Paskalevetz’ 3000 120.00 795.0 1680.0 15000 25800 795.0 { 1680.0 8625 14000
8.15. Pig Farm - Mihaletz village 3000 120.00 795.0 1880.0 15000 25800 795.0 | 1880.0 8825 14000
B8.16. Pig-reproducing Farm - Stambolovo 30000 1200.00 7950.0 18800.0 | 150000 258000 compont collsctors A4TT0.0 5040.0 397% 4200
village




Table 2.4.1. (cont'd)

1 2 3 4 S 6 7 8 9 10 11 12 13
6.17. Pig Farm - Raiko Daskalovo vitlags 6000 240.00 1590.0 | 3360.0 30000 51600 15300 | 3360.0 8625 14000
6.18. Pig Farm - D.Lipnitsa village 4000 180.00 106C.0 22400 20000 34400 compost coilectors 636.0 672.0 3975 4200
8.19. Pig Farm - P.Senovstz village 5500 220.00 1457.5 3080.0 27500 47300 compost collectors 874.5 924.0 3375 4200
8.20. Pig Farm - Strahilovo villagse 4000 180.00 1060.0 22400 20000 34400 compost collectors 8316.0 8720 3975 4200
6.21. Pig Farm - Gradina village ko0 140.00 9275 1960.0 17500 30100 compost collectors 558.5 588.0 397S 4200
6.22, Pig Farm - B.Slovovo village 13000 520.00 3445.0 | 7280.0 85000 111800 34450 | 7280.0 §825 14000

7. | Russenski Lom river
7.1. | Beli Lom feedsr
Cattle Farm - Mortagonowo village 863 38.00 drying bed
Pig Farm - Razgrad 2000 80.00 530.0 1120.0 10000 17200 530.0 11200 8830 1400
Pig Farm "Disnkovo™ 25000 1000.00 8625.0 | 14000.0 | 125000 215000 sswage treatment plant 30 80
Catile Farm - Balkanski viliage 1000 57.00 compost collector
Pig Farm - Balkanski villags 100 4.00 27.0 58.0 S00 880 drying beds 19.0 20.0 4750 5000
Pig Farm - Osenetz village 500 20.00 133.0 280.0 2500 4300 drying beds 93.0 98.0 4850 49300
Pig Ferms - Drisnovetz villags:
Pid Farm - "Svinevadstvo” 1484 80.00 383.0 8200 7320 12590 drying beds 2720 287.0 4530 4780
Pid Farm - "Furagen zawod" 430 17.00 114.0 241.0 2150 3998 drying beds 80.0 84.0 4710 4340
Pid Farm - "SS5B8" 825 25.00 186.0 350.0 3125 5375 concrets sstiling tanks 118.0 123.0 4840 4920
Private Pig Farms 250 10.00 86.0 140.0 1250 2150 a pit for each tarm 468.0 43.0 4800 4900
Cattle Farm - Kostendenstz village 1000 57.00 350.0 2700.0 drying beds 210.0 8100 880 1420
7.2. | Cherni Lom feedar
Pig Farm - Koshov village 5000 200.00 1325.0 | 2800.0 25000 43000 1325.0 | 2800.0 8830 14000
Pig Farm "Lonove”™ 30000 1200.00 7950.0 16800.0 | 150000 258000 treatmant plant - 2 biol. parts 0 BO
Cattle Farm - Kardam town 150 8.00 drying beds
7.3. | Malki Lom faeder
Poultry Farm - Lomtsi village 30000 1200.00 drying beds
Pig Farm " Zataavo” 4000 180.00 10800 | 22400 trestmant plant - mech. part 742.0 580.0 4540 1500
Pig Farm - Sadina village 200 7.00 48.0 98.0 87% 1505 480 98.0 8570 14000
7.4. | Farmn - Russe town:
Pig Farm - “Dolapits” r.q. 8250 _250.00 1858.0 | 3500.0 31350 57750 1858.0 | 3500.0 8620 14000
Pig Farm - “Sredna Kula” r.g. 10000 400.00 2650.0 | 56800.0 50000 88000 2850.0 | 5800.0 8630 14000
Caitle Farm - "Sredna Kuls"™ r.q. S50 32.00 330.0 2585.0 8050 39800 330.0 2585.0 10312 80781
Pig Farm - Milk-processing factory 250 10.00 868.3 140.0 1250 2150 drying bed 9.8 42.0 33?5 4200
Pig Farm - "I. Dimitrov” Plant 200 8.00 53.0 112.0 1000 1720 53.0 112.0 86825 14000




Table 2.4.1. (cont'd)

1 2 3 4 5 6 7 ] 9 10 11 12 13
B. | Danube river - direct intflow

8.1. Pig Farm - Gulisntsi village 25000 1000.00 B625.0 | 14000.0 | 125000 215000 treatment plant - mech. part 4837.5 | 4200.0 4637 4200
8.2. Pig Farm - Moreve viliage 8000 240.00 1590.0 | 3360.0 30000 51800 1590.0 | 3380.0 6625 14000
8.3. Pig Farm - Brashlian village 35000 1400.00 9275.0 19600.0 | 175000 301000 treatment plant - mech. part 5565.0 5880.0 3975 4200
8.4. Pig-reproducing Farm - Bisls Rada village 20000 B0O.OC S300.0 | 11200.0 | 100000 172000 treatment plant - mech. part 3180.0 | 3380.0 3975 4200
8.5. Pig Farm - G.Vrenovo village 20000 800.0C $300.0 | 11200.0 | 100000 172000 treatment plant - mech. part 3180.0 | 3380.0 3375 4200
8.8, Pig Farm - ludslnik village 20000 BOO.D0 5300.0 11200.0 | 100000 172000 traatmant plant - mech. part 3180.0 3380.0 3975 4200
8.7, Pig Farm - Srebarna village 25000 1000.00 86825.0 | 14000.0 | 125000 215000 treatmant plant - mech. pant 3975.0 | 4200.0 3975 4200
8.9, Pig Farm - Popins village 15000 800.00 3975.0 | B400.O 75000 129000 treatment plant - mech. part 2385.0 2520.0 3975 4200




3.Conclusions And Recommendations
3.1 Summary Conclusions On Conclusions And Trends
3.1.1 Water Quality And Its Impacts

As it was already mentioned for the big quantities of available water the water quality is of
great importance.

The content of oil products, ammonia, heavy metals, chemical and biological polluters in
the water requires treatment before its use for drinking water and irrigation.

“The ground waters of the Danube River terrace are polluted also with ammonia, manganese

and ferrous. A tendency is observed the concentration of the polluters to be increased. The
above said shows that the ground waters can not be used without proper treatment also.

3.1.2. Water Quality and Emissions Monitoring and Control
The Bulgarian streams are classified according to the water quality into four classes:

First class - water meeting the drinking water requirements; waters to be used as source for
water supply of settlements and for the Food and other industries.

Second class - waters meeting the requirements for agricultural uses, for water sport
complexes, for cultural needs and fish-farming.

Third class - waters meeting the requirements for irrigation and industrial water supply.
Fourth class - highly polluted waters good for water transport only.

Instruction No 7 of the Ministry of Environment issued in 1986 regulates the maximal
permissible concentration of different substances by minimal design water inflow in the
water facilities. For retained waters and sea water there are not yet Bulgarian standards for
maximal permissible concentrations of polluting substances. With a fair approach to
accuracy for. the retained waters the existing standards for flowing waters could be used
until the needed standards are approved.

The periodicity of the observations and control of the surface waters is defined by the daily,
weekly, seasonal and annual alteration of the indices. :
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Control is spread over 15 nos main river valleys: Ogosta, Iantra, Iskar, Vit, Osam,
Russenski Lom, Provadeeska, Kamchia, Aitoska, Veleka, Tundja, Maritsa, Arda, Mesta
and Struma. Special control, as required by the international regulations for the countries
along Danube River, is performed over Danube River. The controlled river valleys cover
93.4% of the water quantities of the rivers and 79.3% from the whole area of the cbuntry,
which makes their characteristics reliable.

The locations of the control stations for the surface waters are chosen taking into
consideration the following requirements:

- to offer possibility to determine the influence of antropogenic activity over the water
conditions and its alteration due in the course of time,

- to offer possibility to ascertain each substantial alteration of the surface water quality due
to the discharge of pollution substances in retaining facilities and to determine the cause
of the alteration,

~ to carry out control over the main pollution sources and the effective operation of the
treatment facilities.

- the distances between the control stations has to catch each substantial alteration of the
water quality and give the possibility to determine the pollution sources.

- the different pollution sources have to be controlled according to their specific
characteristics.

The surface water control stations network at present includes 150 nos control stations.
Additional information for the water quality is collected from 5200 nos pollution sources
which are controlled once per year.

The controlled indices of the surface water quality at this stage are as follows: water
quantity, water temperature, active reaction, electric conductivity, hydrogen sulfide, soluble
and insoluble substances, soluble oxygen, ferrous, manganese, nitrogen (ammonia),
phosphates, BOD, COD, lead etc,

Quarterly data for the state of the surface waters is published in the bulletin issued by the
Ministry of Environment. The control network has 21 nos control stations on Danube River
and 88 nos stations on its tributaries. In connection with the Bucharest Declaration, in its
part for the water quality control, Bulgaria and Rumania carry out joint control at the two
border settlements Novo Selo and Silistra.

3.1.3 Emissions And Dischargers

The emissions and the dischargers are listed in the annexes NoNo 16 and 17.
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3.1.4 Key Difficulties

The main problem and difficulties for the effective utilization of the Danube River waters is
the quality of the Danube River water as well as the quality of the ground waters of its
terrace.

Additionally to the above said the following difficulties should be mentioned also:

- the constructed water supply systems shall be supplied with the needed treatment plants.
The needed capital investments for the construction, operation and maintenance of the
treatment plant are not available.

- the already constructed treatment plants have to be reconstructed, new up-to-date
technologies have to be implemented to follow the changes of the water quality of the
Danube River.

- uncertainty in the water quality which is envisaged to supply the settlements, the industry
and to be used for irrigation because of continuous change of the quality of the water of
the Danube River.

3.2 Recommendations
3.2.1 Pollution Management Actions Needed

At present the economic development of Bulgaria is carried out without taking into
consideration the negative effect which the antropogenic activity exerts on the environment.
The ecological requirements have to be included in the criteria to achieve a stable economic
development. The influence of the economy upon the environment depends on many
factors. Leading part has the economic structure, the standard of the productive forces, the
degree of utilization of the natural resources and the pollution of the environment. The
above said requires to develop purposeful ecological policy which in its strategic plan shall
ensure an ecological and stable economic development.

It is necessary the structure of the economy to be developed by taking into consideration the
ecological requirements as follows:

- to restrict the rate of development of coal and ore output

- to reach a new correlation between the production and processing industries

- to close down some inefficient productions.

The above said shall reduce the antropogenic influence over the national economy.

- it is needed to improve the legal and the economic regulators to utilize the natural
resources in the conditions of open market.
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introducing a new economic system of taxes and sanctions which shall ensure the needed
funds to finance the activities in the field of protecting the environment in the conditions
of open market.

preparation and development of new laws and regulations and amendment of laws in
force at present, according to a Program

preparation and standardization of laws and instructions now in force up to the end of
1992, The amendments have to meet the requirements of European community
(requirements for water quality of the main water sources, standards for the water quality
of the surface, flowing, ground and retained waters; permissible content of harmful
substances in the waste waters of industries)

to ensure effective control over the design works as well as over the operation and
maintenance of the treatment plants.

information sysiems have to be established for the management, utilization and
protection of the environment. The information shall be used to have at any time correct
data on the conditions of the environment, to make analyses and evaluation, develop
long-term programs on regional and national level.

3.2.2 High Priority Pollution Reduction Improvements Needed

3.2.2.1 Without Investments.

Urgent adoption of the Environment Law and the Water Utilization Regulations;

Strong system of strict sanctions against polluters and financial stimulations for pollution
decrease below the norms.

Implementation of tax for the use of natural water resources and discharge of waste
waters in the natural water courses which shall be used to raise a national fund for the
need of drinking water supply, sewerage systems and waste waters treatment.

Structural improvement of the management and the use of the water resources,
Improvement of water pollution control by the regional services of the Ministry of
Environment and involvement of the industries in the chemical analyses.

Control and decrease of the use of fertilizers.

3.2.2.2 Investments Planned by the Government,

At present, Bulgaria is in a period of transition from centrally planned economy to an open
competitive market.

The state industry, which represents 95% of the whole, operates inefficiently, makes almost
no profit and is not able to ensure depreciation allowances to the state budget. In some cases
the national factories are state aided.
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- the investments planned by the government are insignificant because of the lack of

finance.

- investments planned by municipalities are insignificant also by the same reason.
- attempts are made to implement a new form of construction of water supply and sewage

facilities, as well as for treatment plants by accumulating share funds for investments
from the users of the facilities.

From the above said it is evident that the budget has no possibilities to ensure the needed
investments for treatment of waste waters and drinking water supply.
It is evident that investments should be sought from other sources to achieve the following

objectives:

introducing less water consuming and dry technologies.

maximal use of wastes from food and canning industries, animal waste and solid wastes.
improvement of existing and implementation of new technologies, meeting the
requirements of the Environment law. '
training of pollution control officials and provide the pollution control stations with up-

to-date equipment,
reducing water consumption for irrigation by introducing up-to-date technologies - as

sprinkling and water-drop irrigation.

3.2.2.3 Evaluation of pollution components.

inventory of the pollution sources emissions. _

inventory of the potential sources of accidental pollution and the risk assessment of
additional polluters.

inventory of the industrial, municipal and dangerous solid wastes deposition sites near
drinking water supply sources.

working out models of the river basins with all the characteristics of pollution and use
and defining the optimal variant from technical and financial point of view. '

defining the main tools for solving high priority ecological problems for selected river
basins and regions (highly polluted by industrial polluters, feed lots and domestic waste
waters).

3.2.2.4 Improving the control efficiency of treatment facilities in operation.

An additional step to ensure efficient control and management of the treatment facilities
should be the installation of automated stations for water quality analyses in real time.
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3.2.2.5 Improvement of the technological conditions and the level of discipline.

Priority measures should be taken in the Management Program to ensure the effect of all
waste water treatment plants in operation:

- improvement of treatment plants operation to reach their designed capacity (Sofia,
Vratsa, Veliko Tamovo, Razgrad, Gabrovo).

- reconstruction, extension and implementation of up-to-date technologies in some existing
town treatment plants - Varshetz, Samokov, Sofia, Vratsa, Botevgrad, Elin Pelin;
factories treatment plants - Sugar Factory at Lom, Steel Factory at Kremikovtsi, Oil
Refinery at Pleven, Antibiotic Factory at Razgrad and some smaller meat-canning and
dairying factories; pig farms at Rogozen, at the town of Levski and some others.

- construction of additional collectors and sewers in towns with already constructed
treatment plants as Samokov, Sofia, Gabrovo, Razgrad and some other,

- construction of some local treatment plants of factories polluting water sources and some
sewerage networks of towns which have not treatment plant, yet.

- construction of waste waters treatment plants with priority to ensure reduction of
pollution in most endangered regions as:

- Ogosta river basin - Michailovgrad sewage treatment plant and treatment facilities
for some big feed lots in the vicinity.

- Iskar river basin - sewage treatment plants at Borovetz, Slivnitsa, Kostinbrod,
Botevgrad, Etropole, Mezdra, Tcherven Briag and Kneja.

- Vit river basin - sewage treatment plant at the town of Teteven.

- Osam river basin - sewage treatment plants at the towns Troian and Lovetch.

- Iantra river basin - sewage treatment plants at the towns Tnavna, Drianovo,
Sevlievo, Pavlikeni, Gorna Oriahovitsa and Omurtag; treatment facilities for the
pig farms - modular stations from 1000 up to 4000 animals (the farm of "Panaiot
Volov™ factory, the Biala railroad station farm and pig farms at the towns Russe,
Liaskovetz, Paskalevetz, Samovodene, Polikraishte, Geran-Liaskovetz and the
villages Resen, Keserevo and Bulgarsko Slivovo.)

- Russenski Lom river basin - sewage treatment plant at Popovo; modular stations
for private farms from 100 up to 1000 animals.

3.2.2.6 Treatment of waste waters.

The first priority is the construction of waste water treatment plants for the big settlements
in the zones of drinking water supply sources and in the recreation areas. As Bulgaria is
with scarce water resources and agriculture shall be developed with priority, the waste
water treatment technology has to ensure the quality of treated water to meet the
requirements of the irrigation.
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The big towns usually are surrounded by vegetable gardens and it is recommended to reach
the requirements for fresh consumed vegetables irmigation.

The following stages of water treatment are recommended:

- mechanical;

- biological;

- additional treatment to eliminate phosphorus, nitrogen and traces of oil products;

- treatment of sludges in methane tanks to obtain biogass;

- mechanical dehydration of the sludges and use of coagulants.

- the utilization of the treated sludges as a fertilizer in the agriculture in the case the heavy
metals are eliminated.

Some bigger towns have a great number of galvanizing factories. It is more efficient to
construct for all of them one pre-treatment plant for concentrated waste waters and get rid
of the heavy metals before their entry in the municipal sewage system.

3.2.2.7 Treatment of natural waters for potable water use.

The technology of natural waters treatment to meet WHO's recommendations for potable
water used in the stations in operation is mechanical treatment with or without coagulation,
filtration and chlorination. In some special cases ozonizing is envisaged for drinking ground
waters polluted with iron and manganese in the terrace of the Danube river,

3.2.2.8 Pollution reduction of the water sources by reducing the raw water demand.

A.Reconstruction of existing industrial factories and implementation of up-to-date
technologies.

The priority reconstructions and the consequent change of the existing technology should be
aimed at:

- optimal use of recycled water;

- implementation of technologies needing small water consumption;

- utilization of treated waste water for industrial needs. Specially the Steel Works at
Kremikovtsi can reduce the raw water consumption up to 50% by implementing up-to-
date technologies of production, reconstruction of the water supply systemn and reduction
of leakages; ,

- the implementation of dry cleaning in the feed lots. The consumption of raw water could
be reduced significantly and the manure shall be used as a fertilizer without treatment;
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B. Modernization of Bulgarian agriculture.

The most spread technology of irrigation is by furrows which leads to a high raw water
consumption with low efficiency and a substantial degradation of the soil structure.

Up to now the sprinkling irrigation was restricted but the reconstruction of almost all
irrigated areas is envisaged. This process is hampered by lack of funds and the future
privatization of the land use.

The water-drop technology is implemented as an experiment only.

C.Development of town facilities.

At present the water supply networks are constructed with asbestos-cement or steel pipes. In
almost all towns the pipes are amortized. The pipeline losses in some drinking water supply
networks are up to 50%. The quality of the sanitary equipments in the buildings is also
unsatisfactory and is the cause of significant losses of drinking water. One of the basic
handicaps of the water management in towns is the lack of home water-meters and the low
cost of the drinking water. It is envisaged to use cement coated cast iron pipes for the
construction of water supply networks and it shall be effective to organize their production
in Bulgaria.

The sewage systems are not sufficient and can not cover the small towns and villages. A
shortage of large diameter pipes and the lack of government funding hampers the extension

of the sewage systems.

3.2.2.9 On Table 3.2.2.1 are indicated the high priority projects for execution
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High Priority Projects for Execution

Table 3.2.2.1.

Rrven Basm Secnon or CenecaL Pouwvnon POLLUTER Hior PromTy aenovessnts ron Execumon

1 2 3 4

1. Ogoets River

1.1, Bukovetz river up to Micheilovgrad | Ore-dressing plant at Chiprovichi; Pollution with hsavy metals Up-to-date trestment plent
Dam
1.2. Dubnika river - the place of the Chemical factories at Vratsa and Stock-breeding farms at Vratsa Construction of trastment plant
gorging into Leva river
1.3 Skat river - downatresm from Paper Factory; Pollution with industrisl waste waters Reconstruction end extsnsion of existing Paper Factory
village Sarasvo Stock-braadin farms - organic pollution treatment plant.
Conatruction of local treatment plants for the farms
2. lekar River
2.1, Downstresm Semokov Inetficiant operation and maintenance of Samokov and Borovetz Reconstruction and extansion of Semokov treatment
traatment plants plant.
Construction of additionsl trestment plant in the region
of laiteato for the waste weters of Borovetz
2.2, Downstream of Nowvi Iskar Inefficiant operation and maintenance of Sofia and Kremikovtsi trsatment | Extension of the sewage nstwork in the western part of
plants Sofia.
Sofia treatment plant is ovarloadad Extension of Sofia treatment plant end implemantation of
uo-to-date technology.
Improvement of the operation and ensuring high level
maintenance,
2.3. Malak Iskar river Downstraamn Etropole; Pollution with heavy metsls and organic one; Construction of Etropole treatment plant,
Improvemant of operation and maintenance of locs
treatment plants
2.4, Downstresm Elissina Ore-dressing plant - pollution with SSM and hsavy meisls Construction of trestment plant
3. Vit River
3.1, Vir river, downstresm Dolne inetficient opsration of the overlosded Pieven traet it plant. Pollution Construction of 6 nos main collectors and addotionsl

Mitropolia Fromn Paper and Suger factories and from waste waters of Stock- sewsrE in Plaven.
breeding farms Construction of s treatment plant,




Table 3.2.2.1. (cont'd}

1

4. Osam River

4.1.

Osam river, downatresm Troian

Domastic and industrial waste waters,

Construction of Troian treatment plant.
The locsl trestment plant of Chemical-Pharmacsutic Plant
1o be put in operation.

5. lantra River

5.1. 1 river do sm Gabrovo. Gabrovo sewage network not comlsted. Gabrovo treatment pisnt not Complation of the construction of the sswsge network -
operating with full cepacity. pocislly the coll LR
The sedimentation section of Gebrovo trestment plent to
be put in oparation.
5.2. lantra river, downastream Gorna Inetficient operation of Veliko Turnovo treatment plant. Construction of the needed mein collectors in Veliko
Oriahovitse Pollution of domestic and industrial waste watars of Gorna Orishovitsa Tarnovo end putting in opsration ite treatment plant with
ond Lisskovetz. full capacity.
Canstruction of one trestment piant for Gorna
Crishovitas and Liaskovetz.
Modsrnization of the Sugar factory local treatment plant.
5.3. Rossitsa river, downstreem Domestic and industriel waste waters of Seviievo. Comstruction of Sevlievo treatment plant.
Seviievo
5.4, Rossitsa river, downstream Domestic and industrial waste waters of Paviikeni Construction of Paviikeni trestmsnt plant,

Paviikeni

8. Russsneki Lom River

8.1. Beli Lom river, downstream Inefficiant oparation of Razgrad trestmant plent; Pollution with the waste | Rsconstruction and extension of Razgrad trestment plant,
Razgrad waters from the Antibiotic Factory. Completion of the Antibiotic Factory treatment plant and
putting it in operation.
6.2 Tcherni Lom river, downstream Domestic and industrial waste watere of Popovo Construction of Popovo treatment plant.
village Kardam
8.3. Russsnski Lom river, downstresm Paollution from domestic and industrial waste waters and of Stock- Construction of locsl treatment plant.

Russe

breeding farms.




3.2.3 Main Recommendations

3.2.3.1 Adoption by the Parliament and the Government the legal basis for an
effective water quality protection and water resources management, in order

to:

- Install administrative arrangements for a river basin management base on a regional
financial independence.

- Establish fees for the use of surface and ground waters as a natural sources and for the
discharge of waste waters in the natural water courses, sufficient to form special
financial funds on a regional and on a national level for investment in the drinking water
supply systems, the sewage systems and the waste water treatment plants,

- Adopt a set of norms, regulation and standards, harmonized with those of the European
Community, for the rational use of water resources, the emission of pollutants, the water
quality in the rivers, the lakes and the underground waters on the basis of the ecosystem
approach. _

- Establish fines for the infraction of the emission regulations, sufficiently high to
represent an effective financial tool, which shall be accumulated in the funds on regional
and national level for investments in water protection facilities.

3.2.3.2 Reduction of the consumption of natural raw water, by means of:

- Implementation of sprinkling technology of irrigation.

- Reconstruction of the water supply networks in towns, replacement of the asbestos-
cement and steel pipes with cast iron pipes for the reduction of the losses in the network.

- Implementation of up-to-date low water consumption or dry technologies in the
industries and the feed lots.

- Local production of domestic sanitary equipment of high quality.

- 3:‘%“'.-‘ el 5

3.2.3.3 Creation of the resources basis for the production of equipment for waste
water treatment plants, for treatment of sludges, for the decrease of
construction duration, for the production of chemicals by means of:

- Conversion of some of the military factories with high-tech equipment, possibilities for
high quality production and qualified personnel.

- Joint-venture companies with foreign companies having considerable experience and
good references.

s e e



3.2.3.4 Creation of a national center for training and post graduate specialization in
water resources management, for drinking water supply system management,
for efficient waste water treatment plant operation, for strong water quality
control.

3.2.3.5 Implementation on a regional and national level of a strategy for reducing the
' quantity of the waste waters discharged in the natural water courses and to
improve their quality, by means of:

- Introducing in the industries the recycling of the waste water and the use of treated waste
waters for irrigation.

- Creating a local production of water-meters of all ranges and their installation for each
user, both for the raw or drinking water supply and for the waste water.

- Reconstruction of the treatment plants in operation to achieve their designed
effectiveness.

- Completion in priority the waste water treatment plants under construction.

- Determination by computer models the most polluted reaches of the rivers and the
emissions with maximum influence on the water quality, in order to install there
treatment facilities with an instant effect.

- Reduction of the use of chemical fertilizers in the agriculture and increase the use of
manure from the breeding farms.

- Creation of up-to-date deposition sites for wastes, classified and separated by the kind of
wastes, with treatment facilities for their drainage waters.

3.2.3.6. Construction Priority of Treatment Plants at Stage 1
We propose treatment plants to be constructed in the following order:

. Sofia-Samokov Treatment Plant

. Gorna Oriahovitsa Treatment Plant
. Lovetch Treatment Plant

. Trojan Treatment Plant

. Michailovgrad Treatment Plant

. Pleven Treatment Plant

. Razgrad Treatment Plant

. Veliko Tumovo Treatment Plant

O 08 ) A B W R e

. Gabrovo Treatment Plant
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Annex 7

Russenski Lom River Basin
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1. ASSESSMENT OF WATER POLLUTION 1IN PART OF THE DANUBE RIVER
BASIN

The prevailing part of the Slovak territory, covering an
area of 47 061 km2, belongs to the Danube river basin. See Fig.
1, In addition to the proper interbasin of the river Danube on
our territory there are also other contributory sub-catchments of
the rivers Morava, Vah, Nitra, Hron, Ipel, Slana, Bodrog, and
Hornad. They are illustrated in Fig. 2. Tab. 1 shows the basic
characteristics of respective river basins. The average annual
runoff from the territory amounts to 11. 956 million m3 of water.

The main part of the Danube basin is on the left side of our
territory, and only a small part lays on the right side. The
Danube flows to our territory from Germany and Austria. The
present Danube is formed by the confluence of two streams, the
Grigach and Grag, originating in the Schwarzwald Mountains in
Germany. The Danube flows through a reach of 2 857 km, the total
drainage area being 817 000 km2. Its Slovak interbasin covers an
area of 3165 km2, the length of the watercourse being 172 km.
Downstream of Bratislava the Danube is separated into three
branches. One of them, the Little Danube, branches north, forming
the Little Danube Island, with an area of 1200 km2, and after
about 100 km joining the main river again at Komarno.

Within the territory of the Danube basin occur the most
abundant supplies of fresh groundwater not only in CSFR but also
in central Europe. Thus, the Danube has an immense importance
with respect to the protection of the environment and improvement
of the guality of life. The groundwater supplies of the Little
Danube Island, available for abstraction of drinking water,
amount to 16-22 m3/s. It is a wvolume, which is continuously
recharged by bank infiltration from the Danube river channel.
During 1low discharges about 30 m3/s. groundwaters, at higher
water 1levels it is up to 210 m3/s. The gquality of the Danube
water is even nowadays relatively good. Within the Danube river
channel and its flood plain a system of islands had been created,
being also an important resource of groundwater. The first
municipal water supply system in Bratislava was constructed in
1886 on the Sihot Island and even at present about 1200 1l/s of
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good gquality drinking ‘water have been abstracted from this
resource. The town Komarno is supplied in the same way.

The territory of the Danube island will experience
a significant economic ' development. The industry has been
concentrated chiefly in Bratislava, in a smaller extent in
Komarno, Sturovo and Dunajska Streda. The territory represents
the Jlarge agricultural region with a developed agricultural
industry. A drainage canal network has been constructed, draining
the internal waters of the Danube Island into the drainage
pumping station (11 pumping stations).

1.1 Description of the river and its tributaries
1.1.1 The River Danube

The Danube enters our territory at the confluence with the
river Morava at the Devin-Gate below Devin Castle (km 18888.2),
and leaves it at the mouth of the river Ipel (km 1708,2). The
main tributaries of +the Danube on our territory - the rivers
Morava, Vah, Hron and Ipel - will be evaluated separately in the
following chapter. Also the tributaries Slana, Harnad, Bodva and
Bodrog, have been evaluated. They spring on our territory, flow
through it, but enter the Danube outside our territory.

The Danube forms the Austrian-Czechoslovak border on a reach
172 km long, its length in our territory is only 7.5 km. The
catchment area is 3165 km2.

According to geomorphological conditions the river basin is
divided into the flat-land section (the Danube Lowland), and
mountainous section. The highest slope-from 0.4 to 0.35 o/oo-has
been recorded from the fault gab through the Alpine~Carpathian
flysh zone upstream of the Devin Gate down to Palkovicovo. Then
the gradient decreases, at the mouth of the river Ipel being only
0.06 o/c0. The turning point occurs at Palkovicove, where due to
decreasing flow rate considerable sediment volumes are deposited
causing formation of fords and ramifications. About 450.1003m3 of
gravel and sand are deposited annually in this reach. The Danube
has a large specific runoff rate (at Bratislava 15.61/s) due to
its Alpine character upstream of Bratislava. The periodicity of



flood water occurrence is shown in the following table:

Tab. 2
Flood water returning once in:
1 5 10 20 50 100
years |
The Danube 4450 5900 6650 7400 8400 9100
at Sturovo (in m3/s)

The 1long-term average discharge of the Danube in the
cross—section Bratislava is 1993 m3/s. and in Komarno 2290 m3/s.
Fifty percent of the annual runoff wvolume occurs in the in the
second half of the year, mostly in summer months. The maximum
discharge fluctuation in Bratislava is 1:19, and in Komarno
1:13. The lowest discharges occur in winter months, the lowest
discharge measured in Bratislava was 570 m3/s. (December 28th,
1948). Flood waters occur on the Danube reqularly in the summer.
The highest flood with a flow rate of 10,400 m3/s. was recorded
in 1954 (July 15th, 1954). , ,

The completion of the construction of water schemes on the
Danube will change the hydrological features of the region, and
the river channel itself.

The catchment of the Czecho-Slovak reach of the Danube
represents an irreplaceable natural treasure. It provides
abundant water resources of relatively good guality drinking
water, irrigation water for large-area irrigation projects, and
for agricultural production and also water for extensive
industry. The Danube is our largest waterway. Though, it conveys

annually tons of gravel and sand.
1.1.2 The major Danube tributaries in Slovakia
The Morava River

The catchment of the lower Morava on the Slovak territory
covers an area of 2283 km2, the length being 114.0 km. The slope
of the Morava is relatively even and small, about 0.3 o/oo, down
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to the mouth 0.18 o/oco. Following tributaries join the Morava in
Slovak territory: Chvoijnica, Myjava, Rudava, Malina. The highest
discharges occur usually in March, the 1lowest in June and
September.

The reservoirs were constructed in this catchment (Kunov and
Bukova), and 15 ponds.

The River Vah

The river Vah is the 1longest water course on the Slovak
territory. The total length is 403 km, catchment area 11,625 km2
and the bottom slope about 4.5 o/00. The Vah catchment has
a prolonged shape and significant differences in height. The
highest point is at the altitude 2494 m, the lowest at 107 m. The
afforestation of the catchment amounts to 43%. Seventy-six
gauging stations are in operation monitoring the water stages and
measuring water discharges in the catchment. The Vah upstream of
Zilina is completely trained, downstream of Zilina a cascade of
water schemes - hydropower plants had been constructed. Fourteen
reservoirs were built in the catchment.
|

The Nitra River

The drainage area of the Nitra is 5,144 km2, the water
course length being 197.7 km, and the mean bottom slope 2.83
o/oo. The average annual discharge in the mouth is 25.0 m3/s. The
month with the highest streamflow rate is March, and with the
lowest one is September., There are 21 gauging stations in
operation. The flood waters occur mostly in the spring. The
highest flow rates were measured in Februéry 1946, namely 145
m3/s.

The Hron River

The Hron springs at the altitude of 934m and enters into the
Danube at 102.9 m. With respect to geomorphology the catchment is
divided into the upper mountainous part, with a gradient of 7.6
o/oo, and the 1lowland part, with a slope of 0.9 o/oo. In its



lower reach the river has a flatland character.

The Ipel River

The drainage area of the Ipel is 5,151 km2, from which
3,649 km2 are in Slovak territoryi The Ipel catchment contains
the smallest resources of surface and groundwater. The flow rates
are Jow and very unsteady. In its upper course the Ipel is
a torrent stream, having a slope of 3.5-50 o/o00, though in the
lowland it is only 1.8 o/oo.

The Slana River

The catchment of the Slana covers a total area of 11,900
km2, 3,181 km2 in Slovakia, with the area of +the river Bodva
catchment 920 km2. The length of the river down to the national
border is 110 km. There are 19 gauging stations in operation for

monitoring.

The Bodva River is a tributary of the Slana and their
confluence is in Hungarian territory. A considerable part of the
Bodva's catchment is situated in a region formed by
limestone-karat layers, thus influencing the total water-bearing
capacity, minimum discharges, and the whole regime of surface and

ground waters.
The Hornad River

The Hornad issues in Slovakia and is 193 km 1long in our
territory, with a catchment area of 4,403 km2. It leaves our
country at the national border at an altitude of 160m. The Hornad
flows in Hungary into the Slana and then into the Tisza river.

The catchment is characterized with considerable differences
in height, the highest point being at the altitude 1946m. The
afforestation of the basin is 45%. In the upper part of the basin
are favorable slope conditions, in the lower part is a small
longitudinal slope. The monitoring is performed by means of 27

gauging stations,
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The Bodrog River ‘

The Bodrog arises from the confluence of the Latorica,
Ondava and Labrec rivers. The Bodrog extends for a 1length of
about 16km in our country, then leaving it and entering the river
Tisza in Hungary.

From the total catchment area of 11,356km2 only 7,217 km2
occur in Slovak territory. The river system of the Bodrog has
a mighty fan shape, thus influencing unfavorably the flood water
runoff. The height-zoning of the catchment is rather moderate.
The tributaries Uh and Latorica convey to our territory 57 m3/s
of water. The highest discharges occur in March, the lowest in
September. Thirty-five gauging stations monitor the water stages.

1.2 Water quality of the Danube River

The quality of the Czechoslovak section of the Danube is
formed mostly outside of our territory. According to the oxygen
consumption this section falls into the Ist-IInd quality class.
Though respective parameters show differences in the
cross~section of the stream. It is natural due to the water
bearing capacity of the Danube and the 1length of the course,
needed for miking of water, influenced by tributaries or
discharges of wastewaters.

On the left side of the river bank upstream of Bratislava
the effect of the Morava waters 1is visible, having higher
mineralization, and during the campaign considerable pollution
with sugar factory wastewaters. On the right river bank the
effect of wastewaters from Vienna has been recorded. 1In recent
years this effect 1is decreasing, the 02 concentrations and
percentage of 02 saturation are more uniform, the average BOD5
and COD-Cr values are better. Over the section Hrusov-Komarno the
water quality 1is steady, showing a lower percentage of 02
saturation - belonging mostly to the class II. In the shorter
left side section downstream of Komarno the quality is
deteriorating due to the effect of the Vah and of the wastewaters
of the city of Komarno. Though, in Radvan the guality gets



stabilized again reéching the class I. A further local quality
decreasing occurs at Sturova (south Slovakia Paper and Pulp
Industry) to class II. The Danube water gquality flowing to
Hungary 1is again stabilized, as far as organic peollution is
concerned, to Ist and IInd Class. According to the basic chemical
composition pursuant the CSN 830602 the Danube is classified into
III-IV class only with respect to its concentrations of solids.
The other parameters of the group meet the conditions of the Ist
class.

Considerable bacteriological contamination of the whole
Czechoslovak Danube reach, indicated by coliform bacteria, falls
steadily within the range of III and IV class. Petroleum products
are also present permanently (sources outside our territory,
Slovnaft, navigation, city of Bratislava). Specific
contamination, monitored on a regular basis, represent phenols
(within reach of Hrosov-Komarno II-III).

Significant sources of pollution on the Czechoslovak reach
are: Bratislava, with the public sewerage system of the
residential area Petrzalka without wastewater treatment,
Istrochem (insufficient mechanical~chemical treatment of a broad
range of polluting specific organic substances i wastewaters),
Slovnaft with a very well operated chemical-biological wastewater
treatment plant, municipalities Komarno and Sturova. For the
Danube river, a water body of a high waterbearing capacity, the
cities Komarno and Sturova are not of great impgrtance with
respect to the water quality regime. From the Hungarian territory
flow into the Danube probably wastewaters from the petroleum
industry Szony, bauxite industry Almasfuzio paper industry
Labata, factory Viscoza in the <complex Ostrihom (actual
information are not available) (see Annex 2 and 3).

owing to the importance of the whole Bratislava complex, the
largest pollution producer, discharging into the receiving waters
9,800 tons BOD5 in 1990 (in addition to specific contaminants,
present in wastewaters from extensive industrial production) it
is wurgent to complete the bioclogical stage of the wastewater
treatment plant in Istrochema, to decrease the contamination of
cooling waters from Slovnaft (receiving stream the Little
Danube), to interconnect all collectors of the left side part of
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|
the residential area to the central wastewater treatment plant at
Vrakuna (receiving stream +the Little Danube) and last but not
least to complete the construction of the wastewater treatment
plant for the urban area Petrzalka.

The gqualitative regime of the Danube calls for the
extraordinary attention not only as an international water
course, but also with regard to its prime role as the source of
bank infiltration into groundwaters.

1.3 Water Quality of the Tributaries

The quality regimeI of the Slovak section of the Morava,
continually influenced by pollution sources in Bohemia and
Austria, together with 1left side +tributaries, is unfavorable
(II1-IV class). Main pollution sources are situated on the
tributaries of the Morava - residential agglomerations Myjava,
Malacky and Senica, with dominant industrial-municipal pollution.
The receiving stream, taking directly wastewaters from Senica
- the brook Teplica = has the characteristics of a sewer. In
spite of considered measures (new municipal wastewater treatment
plant, reconstruction of the existing wastewater treatment plant
in the factory Slbvensky hodvah (Slovak silk), the water guality
in the Teplica brook would not attain adequate water gquality.

In the sub-basin of the Vah is decisive the effect of 10
industrial-residential regions, discharging chiefly organic
pollution, from which the wastewaters discharged from Ruzomberok,
Zilina, Trencin and Hlohovec, with the factory Slovlik
(distillery) in Leopoldov, cause that about 50% of the monitored
streams fall into the quality class 1III-IV. The worst water
guality in the Vah was determined in the section Trencin-Nove
Mesto n/Vahom (1IV), and extremely contaminated are the
tributaries of the lower Vah = the Trnavka, Dudvah, and Cierna
Voda. In the last year a slight improvement of water quality had
been recorded in the upper reach of the Vah, where the limitation
of pollution from Ruzomberok and Zilina had a positive effect.
The Vah upstream of Liptovsky Mikulas has an unfavorable qguality
falling into the Ist class. The municipality of Lipt. Mikulas has
an unfavorable effect on the water reservoir Liptovska Mara

11



(2,406 tons of BOD5/year), though it does not influence the
change in quality class (in the profile Liskova the organic
contamination remains within the level of the Ist guality class).
Due to their good self purification capacity the streams Orava
and Kysuca may be considered as less polluted, falling
prevailingly into the Ist class, only with local deterioration to
IInd class. The city of Trnava and the sugar factory at
Sladkovicova have a decisive impatCt on the extraordinarily 1low
gquality of the Trnavka and 1lower Dudvah. Low bearing capacity of
recipients in this region cannot safeguard a potential
improvement of water quality to an adequate level. The topmost
priority in restriction of the pollution of streams in the Vah
catchment area is placed upon highly effective operation of the
wastewater treatment plant in Zilina, the solution of treatment
of wastewater coming from the right-side part of Trencin,
construction of wastewater treatment plant for the city Hlohovec
(potential treatment of wastewaters from Slovlik, Leopoldov), and
abatement to a tolerable level of the pollution in the region
Trnava, Sala, Galanta.

Among all the subcatchments of Slovakia the water quality in
the subcatchment of the Nitra river is the worst. All monitored
streams are polluted to the IIIrd-IVth quality class. To the
standard organic and bacteriological pollution in the main course
from Novaky to the river mouth a high content of dissolved solids
is added (I1I,IV class), having an increasing trend in the flow
direction (concentration of residential areas and agricultural
activity).

For <the whole river Nitra the most urgent is a complex
treatment of wastewaters from the chemical industry (Novaky) and
construction of the wastewater treatment plant for the tanning
industry at Partizanska, enlargement of the wastewater treatment
plant in Nitra and Nove Zamky.

The sybcatchment of the river Hron =~ has as a whole a good
quality according to the oxygen consumption (mostly I-II class).
Though, the Dbacteriological pollution is extraordinarily high
(sometimes at the level of IVth class). Evident, though having
a decreasing tendency, 1is the content of petroleum products,
namely downstream of Petrochema, Dubova, as well as downstream of
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large residential areas (Banska Bystrica, Zvolén). Very good
discharge conditions of the main stream enable the compensation
of the organic peollution, though that is not a reason for
neglecting the adequate treatment (including the completion of
the sewverage systems construction), especially for such important
cities as Banska Bystrica and 2Zvolen. (In Banska Bystrica 15
sewage overflows flow into receiving waters without any
treatment). The cities Kremnica and Ziar nad Hrnom are not
provided with a wastewater treatment plant for the public
sewerage system.

As an example of an extraordinarily high stream pollution in
this catchment may be mentioned the stream Podluzianka (IV
class), the receiving stream of wastewaters coming from the city

Levice.

The subcatchment of the river Ipel does not belong among heavily

polluted ones, especially as far as the organic 1load is
concerned. More unfavorable is the situation on its tributaries
(low water bearing capacity of receiving streams and discharging
of wastewaters without treatment from residential areas Banska
Stiavnica and Krupina), IV class downstream the cities.
Improvement of the oxygen regime brought the Krivansky brook into
the III class downstream of Lucenec. Though, the bacterial
pollution and iron content (washings) are decisive for the total
classification (III-IV class). The increase of nitrogen compounds
concentrations is also obvious.

The subcatchment of the river Slana -~ the main stream is

classified as IVth class and will remain there until the
discontinuance of the cellulose production in Gemerska Morka.
After introduction of the substitution program of production
(envisaged after 1991) a potential water quality improvement
should take place. The Slovak Chemical Industry at Hnusta-Likier
is the decisive source of pollution of the Rimava stream.
Downstream of the municipality Hnusta, which is not yet provided
with sewerage system and wastewater treatment plant, the stream
Rimava is in the IVth class. Due to the Rimavica tributary and
effect of the self-purification upstream of the city Rimavska
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Sobota - the second main source of pollution - the oxygen regime
is in the IInd class. Though, this is later deteriorated to IVth
class due to this residential area, and its untreated wastewater,
In the mouth the river had in 1989 the guality class II-III.

The subcatchment of the river Bodva - has no significant point
resources of contamination, but an increased amount of
nitrogenous substances, with peak occurrences in the spring were
determined. The oxygen regime is in the range of I-I1 class.

The subcatchment of the river Hornad - The main stream is down to
the city Spisska Nova Ves of Ist class gquality as far as the
oxygen regime is concerned. The water gquality as far as the
oxygen regime is concerned. The water gquality is indirectly
influenced in unfavorable way to the public sewer system of Spis.
Nova Ves, then by specific substances (heavy metals) from the ore
processing industry Krompachy, ( the city Krompachy is not
provided with wastewater treatment plant). Wastewaters from the
ore mining industry contaminate the brooks Rudniansky and
Slovinsky (III-IV). The most heavily polluted streams of this

catchment are the Torysa (wastewaters from the c¢ity Presov),
downstream of Présov to the mouth of the Hornad IV-III class, and
the brook Sokolinsky (receiving part of the wastewaters from the
Iron and Steel Works Kosice) IV class. The residential and
industrial complex of Kosice also has a negative effect on the
water quality in the river Hornad (according to oxygen regime
only II class, though with respect NH4+, Fe and bacterial count
I1II-IV class). As to improving the gualitative regime of streams
in the Hornad catchment it is necessary to give priority to the
solution of pollution sources Presov, Kosice, Spisska Nova Ves

and Krompachy.

The subcatchment of the Bodrog river. According to the orgénic
matter affecting the oxygen regime the most unfavorable
qualitative conditions are in the lower sections of the river
Lavorec and Ondava (III class), and in streams with low
water-bearing capacity. 1In the Trnavka stream (receiving

wastewaters from the complex Trevisov), in Somotor canal
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(receiving wastewaters from Kralovsky Chlmec) the water gquality
belongs to the 1IVth class. Significant sources of pollution
represent the municipalities Hmenne, Michalovce, Trebisov and for
the upper section of the river Topla-Bardejov. Special emphasis
should be placed on the industry with specific pollution - i.e.
Bukoza, Branov and Chemko, Strazske (Chemko influences through
the brook Kyjov also the quality of the Ondava river).

1.4 Groundwaters
1.4.1 Evaluation, quantity, and utilization of groundwaters

Groundwater is defined as water filling the cavities and
voids of the waterbearing rocks. In current water-management
practice the term groundwater resources means dgroundwaters,
utilizable technically and economically, or from other reasons,
as drinking and process water supply. As far as legislation is
concerned those resources are treated within the scope of the
Directions of the Water Act. No. 138/73 2zb., in contrast to water
resources being managed pursuant to Act No. 41/57 Zb. on mineral
resources utilization (mine waters), and pursuant to Act No.
20/66 zb. on public health (mineral waters).

The essential precondition for groundwater utilization is
detajiled information on its occurrence based on the results of
hydrogeological research. Therefore, the data concerning
occurrence of groundwater and its capacity for use vary in the
course of time depending on the level of knowledge and
verification of the abundance and gquality of groundwaters, as
well as their utilization.

The basic unit for evaluation of groundwater resources is
the hydrogeological region. It is a territory defined from the
viewpoint of geology, structural geology and hydrogeology as
a whole, in which prevails the uniform circulation of groundwater
of a certain type. Since 1981 a new regionalization is valid,
according to which 140 hydrogeological regions are defined. The
regions composed of Quaternary, Neogene, Crystallinicunm,
Mesozoic, Poleogene system and others are involved.

The state-of-the-art about the completed hydrogeological
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survey of groundwaters in all hydrogeological regions has been
processed annually. One of the input data of this processing are
the utilizable supplies of groundwaters for respective
hydrogeological regions. The utilizable portion of groundwater
supplies, determined in each region, represents the gquantities
approved by the Commission for the Supply classification (KKZ) in
corresponding category (in CSFR the categories C2, Cl1, B, A). The
other supplies belong to the category of the professional
assessment. The supplies qualified according to the professional
assessment are processed on the basis of hydrogeological surveys
and their results, which have not been submitted yet for approval
to KKZ, on the basis of general knowledge of hydrogeological
conditions. This processing of utilizable supplies provides an
image of the distribution of groundwaters over the territory
based on the present level of knowledge about hydrogeclogical
conditions and the feasibility of their utilization in water
management.
The utilizable supplies of groundwater within the Danube

catchment area in Slovakia represent the following quantities:

supplies approved by the Commission 35,070 1l/s

qualified assessment 35,492 1l/s

total in the tefritory 72,562 1l/s

The groundwater resources are distributed rather unevenly
over the Slovak Danube catchment area. Their quantity and
potential exploitation are given by the character of existing
geological formations, their area spreading; the thickness and
permeability create more or less favorable conditions in the
hydrogeological structure for the formation and accumulation of
groundwater.

From the point of view of water supply engineering the
guaternary groundwaters are of major importance. They represent,
together with the limestone-dolomitic complexes (Mesozoic) the
main resource of wutilizable groundwater for drinking water
supply. From the total amount of wutilizable groundwaters in
guaternary hydrogeological regions they represent 50% of
groundwater, and hydrogeological regions of Mesozoic formations
12%. The most significant supplies of groundwater occur within
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the Danube Lowland, chiefly in the central part of the Danube
Island. Those groundwaters are in the upper part of the Island
recharged with waters infiltrating from the Danube river banks.
The quantity of groundwaters of the Danube Island amounts to
16.0 m3/s of the category Cl1, that is 22% from the total amount
of groundwaters.

Neogene sediments lcover in sSlovakia rather significant
areas, in which alternating permeable and impermeable layers
enable the accumulation of artesian waters. Though, the artesian
waters do not occur in sufficient guantities, as to be utilized
for larger water supply systems., They are used for the local
drinking water supply. \

In regions composed of neovolcanic rocks and in places of
tectonic breaches a more significant groundwater accumulation
occurs. Those groundwaters are used only for the local water
supply.

About a gquarter of all wutilizable groundwaters are waters
originating from limestone-dolomitic complexes. For collective
water supply following regions may be estimated as suitable:
Little Carpathians, Brazov Hills, Cachtice Hills, Povazsky
Inovec, Tribca, Strazov Hills, Low and High Fatra, Low Tatra,
Choc Mountains, Muran Plateau and Slovak Karst Mountains.

The lay-out of utilizable groundwaters does not always
comply with water demands. In some regions there is shortage of
groundwater resources, in others the assessed gfoundwater
supplies are not utilized.

The hydrogeological survey has been, therefore, coordinated
and regulated into regions with deficient groungwater supplies.
Though, in spite of the fact that the hydrogeological survey
cannot keep pace with the reguirements of the water management.
At present, the regions with a lower groundwater accumulation
characteristics have been investigated. They are composed of
neovolecanic, crystallinic, Paleogene, and Neogene formations. The
higher financial costs ensuing from this hydrogeological research
are evident. ! -

The groundwater guality is more stable than that of surface
waters and therefore they are used mainly for drinking water
supply. The groundwater abstractions are six times higher than
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those from surface waters. Table 3 demonstrates the abstractions
from surface and groundwaters with respect to individual consumer

"groups. The estimation of groundwater abstractions creates the

main basis for a rational water resources development. The Slovak
Hydrometeorological Institute has been monitoring groundwater
abstractions pursuant to the Direction (Public notice) No.
170/75 Zb. According to this notice the organizations withdrawing
monthly more than 1250 m3 of groundwater, are regquired to
announce the gquantity of withdrawn water. Total withdrawals from
groundwaters amounted in 1989 to 21,367 1l/s, i.e. 684.1 million
m3/year. The balance concerning respective consumer groups is as
follows: :

withdrawals for drinking water supply 15,637 1/s withdrawals
for industry 4,029 1l/s

withdrawals for agriculture 1,701 1l/s

total 21,367 1l/s

Selected utilized groundwater resources are designated in
Fig. 6.

According to the hydrogeological regions occurring in
quaternary formations, the water withdrawals amounted to 10,785

1/s, in karst formations 4,650 1/s.

1.4.2 Quality of groundwaters

The majority of groundwaters originating from quaternary
sediments is of good drinking water quality with respect to the
chemical-physical and biological composition.The groundwater
guality is usually deteriorated by the presence of Fe and Mn and
by locally increased contents of nitrates and sulfates. However,
since the water bearing layers are shallow, and wusually
unprotected, the groundwater quality is often adversely
influenced by industrial and agricultural wastewaters.

The well waters in all hydrogeological regions are of good
quality and may be used fro drinking water supply without any
treatment. Their mineralization fluctuates according to the
contact with the medium. They often contain aggressive carbon
dioxide. Waters from karst regions are exposed to contamination.
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The quality of artésian waters is usually §ood, if higher
concentrations of Fe or H2S do not occur. The temperature
undergoes changes with the changing depth of the resource.

Taking into account the Czechoslovak Standard (CSN) 83 06
11, the groundwater of Mesozoic karst formations are of high
quality, suitable for drinking water supply, provided they are
not negatively influenced by antropogenic effects.
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1.5 Impacts of Water Quality on Uses
1.5.1 Drinking water-supply and public water-supply networks

Supplying of population with drinking water from public
water-supply systems has a direct influence on the standard of
living and the develbpment of the environment.

‘The number of supplied inhabitants amounted in 1988 to
3,836,000 - 73.1% of the total number of inhabitants. The total
water delivery from public water-supply systems increased in
1988 by 19 million m3. The most significant increase was recorded
for the supply of population. The proportion of water delivery
for households is constantly increasing, reaching in 1988 58.8%
of the total water delivery from public water-supply networks.

The delivery of water from public water-supply systems for
the industry is decreasing and is at present about 19%.

The development of public water-supply as well as other
selected indicators are shown in Table 4.

Table 4
Indicator : Measuring
' Unit 1985 1990 2000
Total number
of population thousand 5,160 5,331 5,641
Number of supplied
inhabitants from
public water~supply thousand 3,591 3,976 4,809
Proportion of supp-
lied inhabitants
from public water
supplies % 69.6 74.6 85.2
Length of the water-
supply network km 16,392 18,750 22,100

In accordance with conceptual intentions the following aims

are to be followed:

1. To obtain in all cities surpassing 20,000 inhabitants a 100%
concentration of supplied population by 2000;
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2. to increase in other cities, where public water-supply systems
have been provided, the proportion of supplied inhabitants from
present 86% to between 92 and 95% by 2000.

|

On the basis of the attained state of supplying population
with drinking water it is regquired that the average increment of
supplied population be higher as the average increment of the
total number of population, if more than 88% of inhabitants
should be supplied from public water supply systems in 2005.

The demand for water for public water-supply systems is ever
increasing as a consequence of population growth. 1In 1985 the
water extraction volume was 523.0 million m3, in 1990 600 million
m3, and the projected water consumption for 2000 is 775 to 700
million m3. At present the major part of the water demand is
covered by the available groundwater (86%). This trend is likely
to continue in the future.

The development of the drinking water demand is influenced
chiefly by:

- population growth ang incfeasing propertion of inhabitants
supplied from public water-supply systens,

- increasing of the specific demand of drinking water,

- urbanization, '

- requirement of drinking water for industry,

- requirement of drinking water for agriculture.

The computation of drinking water demand up to the year
2000 shows a demand of 11,500 1l/s as compared with presently
utilized resources.

One thousand two hundred and ninety-six public water supply
systems were in operation in Slovakia in 1986; 931 water-supply
systems were managed by the enterprises "Water and $ewage Works,"
365 water supply systems were managed by 1local national
committees. |

The population of Slovakia is supplied with drinking water
originating from ground and surface waters. The major part
creates the water produced from groundwater 450,102,000 m3 in
1986 (i.e. 85% from the total produced volume). Water produced
from surface waters amounted to 78,784,000 m3. Average water
production falling to one supplied inhabitant was 396
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liters/inhabitant/day, the average household consumption was 188
liters/inhabitant/day. )

Due to the uneven distribution of water resources over the
territory with respect to the lay-out of residential areas and
cities, a successive interconnection of respective water supply
systems occurred, creating larger operational units - the group
water supply and waterworks systems.

1.5.2 Water resources for public water supply systems

a) Groundwater resources

According to present knowledge of hydrogeological conditions
the groundwater resources are divided into  two categories:
verified and undeveloped water resources and potential water
resources. It is to be emphasized that the level of the survey of
hydrogeological conditions is not in respective regions equal.
The uneven distribution of available water supplies is connected
in the prevailing part of the territory with a 1limited
possibility of adequately meeting the drinking water demand from
local resources. Therefore, a successive construction of
long-distance water supply systems has been realized. Available
volumes of groundwater resources designed and envisaged for
utilization up to 2000 amount to 12,992 1/s.

b) Surface water resources

On the basis of the water demand balance, utilized and
suggested groundwater resources for respective water supply
systems, or group water supply systems the requirements for
surface water resources have been computed.

Following water-supply reservoirs are in operation: Hrinova
on the Slatina river, Klenova on the Klen. Rimava, Nova Bystrica
on the Bystrica, Bukovec on the 1Ida, Starina on the Cirocha. The
following reserveirs are under construction: Nova Bystrica and
Melinec. For potential future use, six water reservoirs have been
investigated and designed for realization.
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1.5.3 Development of public water-supply systems

According to 'the solution of respective group water-supply
systems and waterworks systems it is possible to meet the
consumption demands usually only by means of long-distance water
supply systems., in various periods and from different resources.
In Slovak territory eleven territorially and technologically
delineated water-supply systems are in gquestion, which will
supply 3.6 million inhabitants with water by the year 2000. They
are as follows:

|
1. Municipal water supply system of Bratislava (see Annex 4)

2. Danube water supply system

3. Little Carpathian water supply system

4, Trencin water supply system

5. Northern Slovakia water supply system

6. Vah river-basin water supply system

7. Upper Vah water supply system 8. Central Slovakia water supply
system

9. Tu nieco chyba l
10.Roznava water supply system
11.Bodrog basin water supply system

In territories which are not included in any water supply
systems, the communities would be supplied by local water supply
systems. 1 :
For meeting demands, posed by the public water-supply
systems, there are at the disposal stores of water in water
resources, though, they have to be protected with regard to their
quality and amount. Also the conditions of their exploitation are
to be specified.

The development of the public water=-supply systems in a part
of the Slovak territory is presented in Fig. 14.

‘ .

1.5.4 Conditions for the realization of conceptual intentions

1. A decisive condition for safeguardiﬁg the adequate,
uninterrupted supplying of population from the public water
supply systems is to build, together with the investment
construction, also the missing capacities of water resources, new
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sources of accumulation, to perform reconstruction of exiéting
resources capacities as to reach a higher technological level. It
is necessary to develop water management capacities, taking into
account the further development, the occurrence of extreme
hydrological conditions and unfavorable water quality
development,

The worked-out investment program for the development of
public water supply and sewage works systems is based on the

following investment costs:

Table 5

Structure Volumes in millions of Kcs
1991-1995 1996-2000 2001-2005

Water supply systems 6,388 6,744 7,690
Sewage systens . 8,005 6,437 5,852
from that wastewater
treatment plants 4,685 3,372 2,283
Total 14,393 13,181 13,542

The submitted investment cost corresponds to price relations in
1989, Due to inflation of the Czecho-Slovak currency it is
necessary to consider higher costs.

2. EMISSIONS AND DISCHARGERS
2.1 Overview

The qualitative regime of surface waters is significantly
affected by the hydrological conditions of the respective stream
and by antropogenic impacts represented by multitude of
substances originating from point and areal sources of
contamination.

Within the Danube basin considerably contaminated sections
of streams were observed only downstream of larger industries on
the rivers Vah, Nitra, Hron and Little Danube in the period
1948~1954.

Over the period 1954-1960 . successive deterioration of water
gquality in streams was observed due to the growth of industrial

24




production without adequate disposal of pollutants contained in
wastewaters. \

In the 1960s after a slight decrease in the pollution growth
(already constructed wastewater treatment plants and legislation
contributed to some improvement), again a progressive
deterioration was observed due to municipal and industrial
pollution sources and developing agricultural production. This
trend was slowing down in the first half of the 1980s due to
partial reduction of pollution discharged from some large
industrial plants (Slovnaft, Slovak Paper and Pulp Industry,
Ruzomberok, Petrochema, Dubova, Biotika, Slov. Lupca), though the
contamination from municipal sources increased (development of
public sewage systems, including connection of industrial sources
belonging to the residential areas).

The period after 1985 may be generally characterized by
a steady unfavorable conditions as far as organic pollution of
streams is concerned pursuant to the evaluation of the CSN
830602, expressed by means of oxygen regime indexes. From
a length of about 3400 km of evaluated streams about 28% fall
into the gquality class II1-1V according to the organic
pollution.The increasing of Dbacterial contamination is also
evident, resulting from the concentrated municipal wastewaters
namely in streams downstream of large residential areas (IV
quality class). Over a longer period (10 to 15) also the increase
of nitrogenous compounds - nitrates was determined, the surface
waters falling prevailingly into the I to 1II quality class by
that time.

The total pollutant load of streams originating from
wastewaters, expressed by means of gquality indexes (e.g.. BODS5,
solids coliform bacteria), is according to the CSN 830602 always
extraordinarily high. |

Since in the past the estimation of surface water guality
was based on the criteria of the CSN 830602 it is purposeful to
continue in this way also in the following discussion on the
gualitative regime of the Danube basin. Only for illustration the
Annex 1, giving the classes of water quality in selected profiles
for the years 1985 and 1989, shows also the evaluation according
to the CSN 75 7221 for the period 1989 to 1990.
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A partial orientation in the surface water quality
classification according to the both standards enables the
following characteristic of gquality classes, though the methods
of evaluation and ranges of indexes are different:

CSN 830602 - qguality classes CSN 757211 guality classes

I.a very clean water I.

I.b clean water II.

II. contaminated water III.

III. heavily contaminated water IV.

IV. extremely contaminated water V.

The dependence of the qualitative stream regime on the point
source of pollution is important - i.e. producers of wastewaters,
having a negative impact on surface water quality. It is,
therefore, necessary to focus attention also to this phenomenon
in characterizing water quality of streams.

The following +table shows the total amounts of wastewater
and harmful substances expressed in standard indexes - of
pellution - influencing negatively the resources and the quality

of streams in the Danube basin.

Table 6
INDEX Measuring unit 1985 1989 1990
Volume of dis-
charged wastewater mil. m3 1192 1257 1178
BOD5 produced thousand ton 249 244 -
discharged " 142 97 97
COD-Cr produced n 528 539 -
discharged " ' 265 233 235 :
Solids produced " 1111 488 - '
discharged " 151 103 97
Dissolved inorganic ;
salts discharged " - - 550

The discharged pollutants contributed to the fact that in 1985, ‘
2528 km of streams were contaminated to the quality class - R
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ITI-1v, (water quality according to oxygen regime shown in Fig.
3), and 2663 km of streams in 1989 (water quality according to

the group of indexes of the CSN shows Tab. 7.
: | _
\ Table 7

\ .
Index Water quality classes according to CSN 830602
Total length of streams (in km), 1989
I. II. IIT. Iv.
Oxygen regime 1139 1067 735 405
basic chem.comp. 242 706 1261 1137
specific 166 717 1117 1346

Main producers, discharging in 1990 into the surface waters
pollution expressed by the amount of 200 t. BOD5, 400 t. CcOD-Cr,
and 300 t. solids, and their concentration in selected localities
of Slovakia are given in Fig. 4 and Annex 5.

The classification of selected profiles according to all 3
groups of indexes of the CSN 830602 for the years 1985 and 1989
is in Annex 1.

The effect of pollution according BODS, discharged into
streams in 1989 ' by selected producers of wastewaters show the
diagrams -~ schematic longitudinal profiles - Fig. 5. At the same
time they indicated the degree of urgency to impose limits to the
negative effects of those sources, influencing the quality regime
of respective receiving streams. The prognosis of water quality
improvement, provided the realization of effective wastewater
treatment, is also presented.

|
Note: the symbols "d" and "e" used in the longitudinal profiles
mean:

d - insufficient water bearing capacity of the stream e0
~ water supply stream ‘
el - effect on groﬁndwaters
e2 - effect on reservoirs
e3 -~ water utilization for irrigation
e4 - border stream _ ,
e5 = utilization of water for industry
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e6 - utilization of water for recreation

2.2 Municipal Dischargers

Development of public sewage systems is one o©of the basic
preconditions for the accelerating and increasing urbanization,
for surface and groundwater protection, improvement of water
guality in water resources and water courses, for healthy
residential areas and environmental protection.

The development of public sewage works in 1985 (expressed as
the proportion of users of public sewage works) attained 46.2% of
the total number of inhabitants, showing a considerable lag
behind the needs. The development of sewage works has always been
delayed as compared with the development of public water supply
systems Tab. 8.

Review of the delayed development of public sewage systems

as compared with public waterworks in (%)

Table 8
Indicator 1985 1990 2000
Proportion of
supplied inhabitants . 69.6 74.6 85.2
Proportion of inhabitants
connected to sewage drains 46.2 50.3 61.3
Delay 23.4 23.4 23.9

The development. of public waterworks and water supply
systems proceeded always ahead of that of sewerage systems, since
the demands for drinking water-supply were always more urgent.
The structures of ecological characters, which should have
followed, were always postponed, not having such priority
(sewerage networks and wastewater treatment plants). The length
of the sewage network was 4,684 km in 1985, that means, that to
one user of public sewage system falls -1.97 m of canalization
mains. The development of the public sewage networks is given in
Table 9.Mostly c¢ombined sewage systems prevail in cities. Some
smaller cities have group sewage scheme together with the
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wastewater +treatment plants. With increasing number of people
public
discharged

connected to the also the volume of

sewvage
wastewaters into the

increasing. In 1985 it amounted +to 441.6 million m3/year. Larger

system

public sewage system is
began to discharge their wastewaters into the
public started with

construction qf common wastewater treatment plants (Ruzomberck,

industrial plants

sewage system and at the same time they

Zilina).

Characteristics of
public sewerage systems

selected indicators

of the development of

Table 9

Indicator measuring unit 1985 1990 2000
Number of inhabitants
in houses connected
to public sew. systems thousand 2,382 2,683 3,460
Proportion of inhabi-
tants-users of pub.
sew. Sys. % 46 50 61
Volume of wastewaters
discharged into publ.
sewerage system mil.m3/year 441 486 695
vVolume of treated
wastewaters mil.m3/year 339 420 628
Length of the
sewage network Km 4,684 5,163 6,189

|

The portion of treated wastewaters has an increasing trend,

though, the
are treated with

treatment efficacy is

adeguate

efficacy. 1In

municipal wastewater treatment plants in operation,

with the biological treatment stage.

regional cities
treatment plants in
overloaded and
removal. The terms

are not held.

cannot meet the

required

From the

low. Only 30% of wastewaters
1985 there were 160
118 of them

total number of

(77), fifteen were not provided with wastewater
1985. Themajority of treatment plants are
values of pollution

of wastewater treatment plants construction

The public sewage network is one of the point pollution

sources. Since

the growth of
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not accompanied with the parallel construction of waste-water
treatment plants the public sewage systems contribute to the
considerable deterioration of water quality in streams and thus
also to the degradation of the environment. The contribution of
public sewage networks to the discharge of pollution was about

40%.

Solution of the development of public sewage systems

The further development of public sewage systems is to be
carried out with the aim to decrease the time lag, experienced up
to present in construction, as compared with that of waterworks
and water supply systems. It is necessary to pay attention to the
liquidation of decisive pollution sources, to provide the
drainage and treatment of wastewaters for the complex residential
construction and to ensure the development of public sewage
networks also in smaller but significant cities.

A program of construction of selected structures of public
sewage systems and municipal wastewater treatment plants has been
drafted, containing all suggested activities, with the year of
starting the construction, and its completion, and necessary
funds. The investment costs are given in Table 15 (the chapter
about the development of water supply network). These investment
costs are at the price level of 1989, With respect to the

inflation of our currency they are not representative.
2.3 Agricultural and Animal Husbandry Emissions

2.3.1 Areal pollution

In 1980-1985 the water research institute, Bratislava had
dealt with the research task concerning the close relationship
between the intensive agricultural production (chemization,
concentration of plant and animal production as well as food
industry) and the gquality of surface and groundwaters.

The survey and research was carried out for three
representative regions (the sample catchments on the Moldava
Lowland, of the river Ipel, and of the lower Zitava river), the
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\
different soil types begng taken into consideration so as to be
able to apply the results also for other regions of Slovakia.

Based on the research results individual realization outputs
were worked out:

- Unified methods for monitoring the effect of agricultural
contamination on the gquality of surface and groundwaters,
- Guidelines concerning the application of agrochemicals\ in
Slovak territory with respect to water quality protection,
- Introduction of the control of water contamination caused by
agricultural production.
|
From +the basic nutrients N, P, K, the washing out of
phosphorus and potassium has only a minimum share in the negative
impact on the hydrosphere (K is washed out only in a minimum
extent, P is not washed out at all, it is firmly found to the
soil~sorption complexes).

The decisive share in  hydrosphere pollution by areal
agricultural production have nitrates due to their inadequate
application and high dosage of nutrients into soil.

While the elutriation of nitrates from organic fertilizers
does not exceed the value 5%, the elutriation of nitrates from
mineral fertilizers is wusually considerably higher and is
dependent upon several decisive factors (i.e. organic matter
percentage in soil, soil type, its physical and chemical
characteristics, c¢rop rotation, gquantity, and periodicity of
fertilizers application as well as the season of the year,
moisture and temperature condition, etc.).

Released nitrates are washed into surface waters (the
process is effectively enhanced by surface areal erosion), or
infiltrate into groundwaters.

The results of the evaluation, as well as the comparison of
the intensities of nitrate/nitrate/accessibility show that it is
an ecologically very sensitive so0il characteristic, and any
regulation with nitrogen fertilizers is to be performed with
respect to soil-ecological conditions. Essentially that means,
the localities with lower fertility need application of more
nitrogen fertilizers for plant nutrition than highly productive
localities. Though, very often those aspects are not taken into
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account in agricultural practice and excessive amounts of
fertilizers are applied causing heavy pollution of surface and
groundwater. : ‘ _

Over a period of four monitored years in three localities an
overdose of nitrogen application was determined in the range from
21 kg/ha to 146 kg/ha (locality Dvory n/zit).

When the fertilization with Anitrogen is managed in this
manner, surplus amounts of nitrogen in soil are accumulated,
which the so0il is not able to accept into the organic mass and
preserve in the form of stores for a further growing period.

In 1982 - 1984 the hygienic service of Slovakia found in
drinking waters up to 200 mg/l of nitrates and in some regions
more than a half of the samples surpassed the value laid down by
the standard, 50.0 mg/l. Also the standard for nitrites (0.1
mg/l) was exceeded, in some cases even five times.

on the basis of survey and research results it may be
stated:

- The highest nitrate concentrations occur in drainage waters in
spring, 5 to 20 times higher than the natural background.

- The largest amount of nutrients (nitrates) get into surface
waters (washing out, erosion processes), and groundwaters
(infiltration) in the spring (the end of February - April).
Usually the concentration of nitrates in surface waters increases
proportionally with the discharge flow rate (so with the
increasing discharge does not occur a dilution, but
a concentration increase due to more intensive washing away).

- Surface water contamination increases in the downstream
direction (increased concentrations of soluble salts of nitrates,
ammonia, organic matter).

- Decisive factors influencing the intensity of salts elutriation
from soil (especially nitrates) and also washing away of
materials (erosion processes), are the fertilizer doses,
intensity and distribution of precipitation, irrigation, zoning
and gradient of the terrain, crop rotation, type of crops etc.

- Groundwaters in the studied sample catchments showed high
concentrations of nitrates (over 50 - 120 mg/l), due to the
long~term infiltration processes and application of high doses of

mineral fertilizers.
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The investigation of the occurrence of heavy metals - trace
elements (Hg, Pg, €4, Cu, 2Zn, Cr) revealed that they occur in
lower concentration in water as stated by the CSN 83 0611, or by
the Direction No. 30,1975 Zb. for Surface waters. Though, the
results showed an increase of cadmium (Cd) in the stream
sediments, in soil and crops, it is therefore desirable to pay
attention to the concentrations of those substances in the
future.

It is evident that the methods of cultivation and
application of nitrogenous fertilizers in agriculture are to be
reevaluated. Testing of various crops showed, that highest losses
of nitrogen fertilizers occur in cases of clean cultivated crops
(25-28%). Lower losses occur in cases of cereals (6-15%), and
minimum losses were recorded in cases of sodded areas.

From results obtained it may be concluded that
concentrations of the majority of pesticides (in current
agricultural practice) is low.

The study of pesticide penetration, their residue or
products of decomposition, into surface and groundwaters enable
to make provisions concerning agrotechnical methods regquiring
meeting of more stringent criteria in land cultivation and
treatment of crops with pesticides in areas significant with
respect to water resources development:

-~ In cases of shallow and permeable soils it is necessary to
avoid the application of pesticides easily soluble in water and
rapidly moving through the soil (especially phenoxycarbonic
acid), nitrated phenols, etc.).

- In areas with higher erosive &o0il ablation .(higher than 5.1 mm
annually) it is advisable to avoid application of preemergent
herbicides, |

- In areas where the eroéive soil ablation is in the range 1.6 to
5.0 mm annually, the regulated application of pesticides may be
allowed only when simultaneously adequate antierosive measures

are provided.

It is desirable to formulate more stringent conditions for
pesticide application and to establish in practice effective
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control, namely as far as the protected water management regions

is concerned.
2.3.2 Point pollution

Agricultural large-scale animal production - animal farms
- may have in certain circumstances (inadequate waste disposal
and lay-out of farms and farmyards) a seriously negative effect
on surface and groundwaters pollution.

The c¢ontent of ammonia and nitrates in waters may be
increased, the oxygen regime deteriorated. Simultaneously also
the microbiological contamination, namely in surface waters, may
increase, followed by only slight degradation. This contamination
is dangerous also for groundwaters, especially in permeable
alluvial sediment deposits of rivers. This problem is remarkably
serious in cases of large-scalie farms, where harmless liquidation
of excrements and liquid manure is not adequately provided. New
large~scale farms are provided with adequate stable arrangements
and already existing have been reconstructed and produce manure,
which should be stored on impermeable soils. Within the territory
of the Danube basin 3279 animal farms are in operation.
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3. CONCLUSIONS AND RECOMMENDATIONS
3.1 Summary Conclusions on Conditions and Trends

The territory of Slovakia with its geologic-morphological
character and hydrological structure has relatively unfavorable
conditions with regard to water storage. The major part of the
territory is situated in the Danube basin.

Precipitation constitutes the source of all kinds of water.
The average annual precipitation total on the territory is 743 mm
and the average annual runoff is 11,956 million m3 of water.

The majority of Slovak rivers issue on the Slovak territory
and flow into the Danube on our territory (the Vah, Hron, Ipel),
or they leave it and empty into the Danube in Hungarian territory
(the Slana, Bodrog). The river Danube represents within the river
network the most abundant water resource. Some streams flowing to
our territory from the neighboring countries increase the water
capacity of Slovak rivers - e.g. the Tisza (385 m3/s), Morava
(111 m3/s), Uh (24 m3/s), Latorica (33 m3/s), amounting together
with the Danube waters to 2,546 m3/s,.

The richest accumulations of groundwaters occur in alluvial
plains along the rivers. The groundwater supplies are estimated
at 72 m3/s.

Surface and groundwaters are utilized for supplying
population, industry and agriculture with drinking water. In
1990, water produced for those purposes amounted to a volume of
593.0 million m3, 15% of which from surface waters and 85% from
groundwaters. The drafts for supplying population with drinking
water and for draining the residential areas have been worked out
for the whole territory, but they are continually updated and
supplemented. The realization of envisaged activities calls for
considerable funds, which are not available at present.

The gquality of the Danube water is influenced by he
pollufion coming from the upstream countries. According to the
oxygen regime parameters the Czechoslovak Danube reach may fall
in the gquality class I-II. Considerable is the bacteriological
contamination, due to which is the gquality class III-IV.
Petroleum products are also permanent constituents. Significant
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sources of pollution is the Slovak capital Bratislava, with the
public sewage system of the residential area Petrzalka,
Istrochem, Slovnaft, and the complex Komarno-Sturovo. See Annex
2,3. Water quality of the 5Slovak rivers has been described in
section 1.3 and is fully dependent upon the sources of pollution‘
discharging their wastewaters in many cases without any
treatment. In 1990 the discharged wastewaters amounted to 492
million m3, from which 87.2% were treated.Current state of
treatment plant capacities is inadequate and the solution of this
problem would reguire about 25.0 billion Kcs. As to ensure the
most effective wutilization of financial costs, envisaged to be
spent for the elimination of pollution sources, the Slovak
Commission for Environment prepared a draft of priorities in
wastewater treatment plan construction for the decisive sources
of - pellution. (Annex 6) The draft contains 60 most important
industrial and municipal pollution sources according to their
urgency, though in some cases changes may occur with regard to
present development in our country.‘

In addition to the standard expression of pollution using
BODS, the COD-Co, COD-Mn belong also to characteristic
indicators, evidencing, for instance along the river Vah
downstream of the city Ruzomberok, a decisive effect of residual
pollution originating from the paper and pulp industry (IVth
class according to CSN 75 7221), together with the presence of
$2-. Similar situations occur in the river Ondava downstream of
the plant BUKOZA Vrancov, and until the first of January 1992
also in the river Slana (Cellulose Industry Gemerska Horka).

As an example of the unfavorable antropogenous effect may be
considered the pollution of the river Nitra (Cl-, dissolved
matter, Ca2+) caused by the Chemical Industry Nitra; in the upper
Nitra catchment area also as occurs, in the lower reach of the
river the major pollutants (Vth ~ class) being nitrogenous
substances (N-NH4+, N-NO2-),

In the regions of ore mining (IVth to Vth class) also
presence of Hg, As, Zn has been identified (tributaries of the
rivers Hron and Hornad).

Presence of phenols as the evidence of industrial pollution
occurs in the rivers Rimava and Hornad downstream of Krompachy

36

%

e

B



and Kosice,

Non-pelar extractable substances are present practically
downstream of all larger residential areas and mainly downstream
of petroleum processing industry (PETROCHEMA Dubova, SLOVNAFT
Bratislava).

Water quality c¢lassification is affected in ‘a large extent
by bacteriological pollution (coliform and psychrophilic
bacteria), originating from public sewerage systems, agricultural
production, and natural washing off from soils.

Finally it may be recommended, that with regard to the
protection and utilization of water resources attention should be
given to: !

- systematic monitoring and evaluation of water quality,
- gquantity and quality of wastewaters from the municipalities,
industries and agriculture,
- areal pollution originating from agricultural production,
~ elimination of the pollution by means of construction and
intensification of wastewater treatment plants operation, new
technologies and updating of the production,
- the effectiveness and degree of compliance of legislation and
directives as well as their amendments.

1
3.1.1 Systematic survey of surface water gquality

Since 1963 systematic monitoring of water quality in streams
has been carried out. The network of observation profiles is ever
increasing, aimed at the systematic control of quality pursuant
the values set up by the CSN 830602 (estimation of the surface
waters quality and its classification). While in 1985, 196
profiles were monitored, in 1989 the quality was evaluated in
252 profiles and on 96 streams made possible to characterize the
gualitative regime of water over the 1length of about 3,400 km of
streams belonging to the Danube basin.

The density of control profiles is not sufficiently uniform
until present, the monitoring is concentrated chiefly on the main
streams of subcatchments and also as far as the extent of quality
parameters is concerned, to be met pursuant to CSN 757221, in
force from 1,7.1990 (Classification of surface water guality),
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the optimization of the control network requires up-to-date
laboratory equipment, skilled personnel and ensuing costs.

3.1.28ystematic investigation of Groundwater guality

Systematic monitoring of the grdundwater quality aimed at
the study of the groundwater quality development, has been
carried out since 1982 in selected water resources development
areas. Water sampling is carried out from selected sites twice
a year (in spring as to record the spring maximum and in autumn,
as to record the fall minimum).

The monitoring of the groundwater quality is performed in
24 regions according to their significance for water resources
development and the degree of potential contamination. Following

regions are monitored:

1. The Danube Island

2. Stream sediment deposits of the Nitra river from Novaky to
Nove Zamky :

3. Stream sediment deposits of the Varinka stream from Terchova
and sediment deposits of the Vah from the mouth of the Varinka
down to Hlohovec

4. Stream sediment deposits of the Cirocha from Snina and of the
Laborec from Humenne to Budkovce

5. Stream sediment deposits of the Ondava from Domasa to Hran

6. Stream sediment deposits of the Hron from Hlinik to Zeliezovce
7. Neovolcanic formations - Podzamcie, Dobra Niva

8. Strazov Hills _

9. Reservoir Solosnica =~ Pernek

10.River sediment deposits of the Bodrog and Slovak Karst
l11.River sediment deposits of the Ipel-Mikusovce

12.The valleys of the Kropinica and Litava

13.The river sediment deposits of the Roznava, interbasin of the
Bodrog

14.River sediment deposits of the Hornad from Kosice down to the
national border

15.River sediment deposits of the Poprad

16 .Riverine zone of the Danube - Kravany = Sturova
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17.River sediment deposits of the Ondava from S$vidnik to Domasa
18.River sediment deposits of the Torysa from Porezovicka to
Presov

19.River sediment deposits of the Hornad from Smizany to
Drozstevna n/Hor.

20.Turcianska Hollow

21.Mesozoic of Low ~ Tatras, river deposits of the
Hron-Brezno-Dubova, southeastern part of High Fatra

22.River sediment deposits of the Slana-Safarikovo-Stranska-
-Chanava .

23.River sediment deposits of the Vah upstream of Liptovsky
Hradok and in the Bela stream catchment

24 .Kysuce Hollow

From this survey it may be seen that there are mostly
quarternary formations in question, where the groundwaters are
the most sensitive to pollution. Each region is estimated
respectively. The list of monitored structures concise evaluation
of the surface water quality, the hydrogeochemical assessment of
the region, and the estimation of water quality as compared with
the CSN 75 7111 "Drinking Water" is used for this evaluation. The
above mentioned standard was substituted by the CSN 83 06 11. The
results of laboratory analyses of groundwater are evaluated
according to CSN 75 7111 within the scope of the components given
in the mentioned standard.

The main criterion of the size of groundwater contamination
is the determination of the pollution within the evaluated
region. As to be able to compare respective regions this value is
given as the percentile part of the region on which the exceeding
of threshold values occurred.

The results of the monitoring groundwater gquality obtained
up to the present enable to gain the image on the conditions and
development of the groundwater quality in respective regions. In
each of the monitored regions certain physical-chemical
composition of groundwaters may be characterized, dependent on
the composition of the geological medium and intensity of
antropogenic  pollution. The groundwater quality over the
territory of the Danube basin is unfavorable and it may be stated
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that it is getting progressively worse. The exceeding of values
set by the CSN takes place usually in case of Fe, Mn, NO3~-, NG4+
and non-polar of extractable matters. The balance of nitrates has
significantly increased due to the increasing application of
mineral fertilizers. The number of samples not meeting the
standard exceeded 80%. In this connection annual reports of
groundwater guality are (annually) published on a regular basis.
The managers of those resources - the enterprises Water and
Sewage Works, follow the water guality development on their

territory.
3.1.3 Groundwater quality of selected utilized water resources

Evaluation of the water quality of groundwater. From the
selected groundwater resources utilized over the pericd
1980-1989 it may be stated that springs mostly have better
quality than the wells, situated in river sediment deposits (Fig
7). This quality deterioration is evident from the increased
hardness (Fig. 8), corresponding to the progressing antropogenic
effects.

The content of nitrates, demonstrating the effect of
agriculture, is shown i Fig. 9. At present 726 1/s of supplied
water does not comply with the set up 1limit values for nitrates
and up to 2,320 1l/s of water may be dangerous for little
children. The general trend of nitrates increasing was assessed
in further 1,050 1/s of water.

The evaluation of water resources utilized by the
enterprises Water and Sewage Works (VaK) over the period
1980-1989 is based on data of 974 water resources representing
85% of utilized water resources with a bearing capacity about
19.65 m3/s. _

From the total number of groundwater resources 510 are
situated in river sediment deposits.

The total water quality decreasing in river deposits is
expressed also 1in the deterioration of the oxygen regime of
groundwaters and increased content of Fe and Mn. This situation
is illustrated in Fig. 10. From the total amount of utilized
water 1700 1/s having a higher Fe and Mn content, about 1060 1/s
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is treated. 1Increased content of Mn has been determined in
resources with a capacity of 3100 1/s, from which almost 2300
1/s are treated and the rest is delivered without treatment.

A relatively better quality of groundwater occurs in
northern parts of the territory.

Bacteriological contamination of gfoundwaters presents
a serious problem. While in 1983 this contamination was found in
44% of resources, in 1989 58% were contaminated. This
contamination occurs practically only in the
northern-mountainous parts of the country (Fig. 11). This is
evidently due to the conditions of the groundwater cycle in rocky
media and shorter detention time, as compared with lowland
regions.

The evaluation of water quality in groundwater resources
revealed that only less intensive deterioration of water quality
has been taking place. The dynamics of water quality decreasing
and groﬁndwater resources deterioration is more moderate. The
trend of the development of water quality standards exceeding
pursuant the CSN 83 06 11 is illustrated in Fig. 12.

Since 1991 the new CSN 75 7111 "Drinking Water " has been in
force. In this connection an evaluation and comparison of water
quality in 159 groundwater resources was carried out with respect
to the new standard. The study was performed for selected
specific organic substances, having a direct or delayed toxic
effect. Of the studied resources 18% did not comply with the CSN
75 7111. Petroleum products were found in the largest number of
resources. - It may be stated that water quality with regard to
specific organic matters usually meets the mentioned standard,
except for petroleum products., Even if the data obtained give an
image on the gquality of groundwater resources in selected
localities over the whole territory, and predominantly in regions

easily influenced, it is urgent to extend those studies to all

utilized and envisaged water resources.

The resources situated in alluvium are the main groundwater
resources. However, those resources are supplied chiefly from the
river bank infiltration, thus being directly dependent on the
surface water quality. Even if certain specific conditions are
not valid the respective regions have many common
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characteristics. Shallow water bearing layers are more
intensively influenced by antropogenic activity, expressed in
their qualitative variations, as compared with deep water bearing
horizons with a steady regime. However, also the deeper water
bearing horizons may be excluded for a longer periods from
utilization for drinking water supply due to their water quality
deterioration. ,

The groundwater guality development within the Danube Island
had been studied since 1979 within the scope of the individual
research works. Since 1982 the water guality in this region has
been studied within the scope of a systematic water quality
monitoring.

The riverine zone of the Danube has been studied and
evaluated in more details also within scope of works estimating
the influence of the Water Scheme Gabcikovo on the groundwater
guality. The chemism of the groundwaters within the riverine zone
of the Danube is wunder the direct influence of the river.
Research results obtained from the studies over the period
between 1987 and 1990 show that in the course of the studied
period the basic chemism of the groundwater has not changed. An
increase of NO2-, NH4+, Fe2+, Mn2+ ions, was determined, as well
as the decrease of 02. Insufficient 02 content contributes to
anoxiec conditions, supporting the processes of reduction of

chemical substances containing oxygen.
3.2 Recommendations
3.2.1 Measures for surface water quality protection

To improve the present unfavorable state of water quality,

emphasis should be placed on:
- construction of wastewater treatment plants with high treatment
efficacy, extending and reconstruction of existing wastewater

treatment plants,
- increasing the level of maintenance and operation of wastewater

treatment plants
- extending the network of control profiles for monitoring water

quality,
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- meeting legal aspects and measures,

- keep exact water management evidence of data on produced and
discharged pollution,

- decreasing the pollution originating from agricultural

production.

3.2.2 Measures and recommendations for the protection of
groundwater quality

The hazard of groundwater deterioration is imminent wherever
the potential contamination of groundwater can take place and
where no measures are provided for the protection against
endangering water pollution. The accidents and splits during the
transportation of harmful materials (petroleum products, toxic
substances), the pumping, processing and handling and disposal of
dangerous wastewaters in the vicinity of groundwater resources
represent a major threat to them,

From the above mentioned the importance of the water
resources protection against contamination and depreciation is
evident. It is necessary to consistently control the
implementation of all measures and rules notified for the
protection of groundwaters.

It is urgent to optimize the application of fertilizers and
pesticides in agricultural production, to ensure the safe
disposal of animal production wastes (farmyards), as well as
industrial and municipal waste waters.

It 1is also necessary to solve the task of the protected
water supply areas, to continually study the regime and
gqualitative conditions o water conservancy in concrete protected
water management areas. They are represented in Fig. 13.

Incidentally and simultaneocusly with the production of new
goods and accompanying materials, dangerous to waters, it is
necessary to study permanently the relationships between the
environment, pollutants, and water, the transport and dynamics of
variations of specific water components within the medium, and
their effects on water quality development.

In addition to regional protection which is not represented
by protected water supply regions, it is necessary to focus the
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attention to already established =zones of hygienic protection of
actual groundwater resources, which should conserve those
resources and the whole hydrological catchment.

The established zones of hygienic protection of water
resources are to be successively re-evaluated in order to
identify their proper purpose, as well as their effect on water
quality within the water resource. The results obtained should
enable to draft in due time corrective measures which would
improve the quality and guantity of the water resource.

As to ensure the preventive protection of groundwater
resources it is necessary to provide a systematic control of
groundwater quality, aimed at hydrological, physico-chemical and
bacteriological parameters and specific indicators of the
industrial and agricultural pollution.

It 1is therefore necessary to take steps to complete the
equipment of hydrochemical laboratories, affiliated to the water
management industry, with up-to-date instrumentation and trained

personnel.

It i important +to control on a regular basis the operation

and production installations and industry, where harmful
materials are used, endangering the groundwater gquality. In
addition to wastewater treatment it is necessary to adopt and
realize a program of measures, including the reconstruction of
operation and production facilities, which do not provide the
protection of groundwaters.

In connection with the enforcement of the new CSN 75 7111 it
is compulsory to check all utilized and designated water
resources with regard to the content of specific organic matters
mentioned in this Standard.

With regard to water treatment technology it is desirable to
consider the present state of water quality and the potential
occurrences of new pollutants; to optimize the water treatment
plant operation and draw up supplemental technologies of
treatment aimed at elimination of those pollutants; to optimize
the operation of treatment plants serving small water resources,
since in this case the negative economic aspects of continuous
operation result in a failure to meet qualitative parameters in
the treated water; to increase the professionalism of the
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personnel of water works and waste water treatment plants.

The problems connected with accidental spills and other
emergency events on water, in water treatment plants and water
distribution are also to coped with.

A central data bank is to be established dealing with the
data on guality of raw water, water processed and delivered as
drinking water, with the aim of obtaining a general view of the
gquality of groundwater resources.
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ANNEX 2.
Industrial-residential complex Bratislava

The solution involved balances of wastewaters and pollutants
from 13 sources of pollution and evaluation of the water guality
in 9 control profiles on wastewater receiving streams.

From the complex an average BOD5 pollution load of 281.7
g/s 1is discharged (2.1% into the Morava, or its tributaries,
32.5% into the Little Danube, and 65% into the Danube). The most
significant pollution producers are: public urban sewer systems
of Bratislava, Slovnaft and Chemical Works. From the total amount
discharged from the agglomeration Bratislava above-mentioned
sources bring 99.4% BOD5 and 94.4% of petroleum products. The
enterprise Slovnaft operates a mechanical-chemical-biclogical
wastewater treatment plant for its chemical wastewaters with
adeguate capacity and efficacy, discharging into the Danube. The
enterprise Waterworks and Sewage Systems operates with adeguate
efficacy the Central Wastewater Treatment Plant at Vrakuna for
treatment of wastewaters of the left-side part of the city and
residential areas Dolne Hory and Podunajske Biskupice. The public
urban sewage system of Bratislava has serious problems with its
waste waters (wastewaters from the residential area Petrzalka are
untreated - the term of starting the operation of at least
mechanical treatment was already imposed by the "“government
exception" - the temporary permission to discharge wastewaters
devious from the law on waters (Water Act) - was not observed, as
well as the completion of the construction of the wastewater
treatment plant Devinska Nova Ves. Permanent is combined sewer
overflowing from the left side of the city, the currently valid
sewage order is obsolete or nonexisting as well as the methods of
wastewater measurements. Waterworks and Sewerage Systems do not
monitor petroleum products in wastewaters, etc.).

The mechanical-chemical treatment of wastewaters from the
Chemical Works is insufficient (construction of the bioclogical
treatment stage together with wastewaters segregation is

envisaged in 1995).
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Slovnaft: performs the best wastewater treatment in its
mechanical-chemical-biological wastewater treatment plant. The
waste-waters are then discharged into the Danube, the cooling
waters, polluted by petroleum products are discharged into the
Little Danube (6.3 m3/s and 6 g/s of petroleum products). Those
wastewaters, together with the residual pollution from the
Central Wastewater Treatment Plant Vrakuna would in the future
(after realizations of ecological measures in the Slovnaft and
full-capacity operation of the Central treatment plant)
negatively influence the water in the Little Danube.

The impact of pollution sources on the Danube water quality
is, at present, manifested mainly in the riverine zones of the
river (right bank with prevailing pollution from the urban
sewerage system Petrzalka, left bank with prevailing industrial
pollution). Bacterial pollution would prevail also in the future
in the pfofiles upstream and downstream of Bratislava. After the
completion of the wastewater treatment plant at Petrzalka,
effective biological final treatment of wastewaters from the
Chemical Works including elimination of the whole left side part
of the city to the Central Wastewater Treatment Plant (including
necessary reconstructions of the sewage system), the effect of
the complex of Bratislava would become negligible and tolerable
also at variations of the hydrological regime in the river
downstream of Bratislava (the reservoir Hrusov). The gquality of
the Morava will be influenced by the pollution sources of
Bratislava only then, when its quality gets substantially
improved already upstream of the brook Mlaka. By means of
successive connection of smaller pollution sources to the public
sewage system also the quality of indirect tributaries of the
Little Danube, with low bearing capacity, will improve.
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ANNEX 3.
Industrial-residential complex of Komarno

on the average 27.7 g/s of BOD5 flows from the sources of
Komarnoe into the river VvVah, more than 50% falling on the
pollution from the public sewage system. Converting the load of
BOD5 discharge to the Vah, which already upstream of Komarno does
not meet according teo ¢90 the admissible criteria pursuant the
Government Direction No. 30/75 2zb. the passive balance for Q355
has even increased to BODS = 9.9 mg/l102. It is evident, that the
city Komarno has only negligible effect on the water quality. The
Vah with Komarno decrease the gquality in a short left side
section of the Danube (organic pollution only within the Ist
class of the CSN 83 0602). If the construction of a new
mechanical-bioclogical wastewater treatment plant, which will
empty into the Danube, would take place in the future, the effect
of the vah would disappear and the impact of pollution from
Komarno would become negligible. With respect to stream
pollution, Komarno 1is not an important city. The designed
envisaged solutipn (the new mechanical-biological wastewater
treatment plant) is recommendable from an ecological point of
cview.

The following recommendations may be presented for dealing
with the problems and shortcomings found in solving both
complexes:

- for Bratislava the topmost priority is enhanced realization of
actions, providing the decreasing of Danube river pollution,
mainly in connection with the potential influence of the water
guality on the Hrusov reservoir.

- the prime objective is to safeguard the consistent measuring of
the amount of wastewaters in pollution sources - namely in the
more important ones (incorrect data misrepresent the balance
expression of the pollution)

- equally important is the measurement of flow rategs in the
receiving stream of wastewaters (at present there are no data
available for specific streams like the Little Danube),

- it is necessary to extend the register of observed parameters
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of water quality for the needs of evaluation pursuant the CSN
757221 on the one hand, and for the identification of specific
pellution on the other,

- to improve the level of documentation of the primary and
continually-updated data on pellution sources 1is highly
desirable,

- to coordinate the actual handling with wastewaters with
respective legal decisions.
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ANNEX 4.
The municipal waterworks system of Bratislava

As to meeting the drinking water demand of the Slovak
capital Bratislava, a waterworks system has been progressively
developed. Ten localities of resources are utilized for water
supply, eight of them being within the city area with water
delivering capacity 2,060 to 2,410 1/s, two localities (Kalinkovo
and Samorin) are outside the city area and deliver 750 and 500
l/s to the Bratislava municipal waterworks system. The water
demand Qmax for the municipal waterworks system of Bratislava
until the year 2000 is 4,648 l/s. To meet this demand it is
necessary:

- to expand the water resources in the locality of
Rusovce~Ostrovne Lucky to 2,640 1/s by the year 2000. Also in
this 1locality, the application of new technology for water
treatment and the construction of a water treatment plant are
necessary. In the locality Samorin the water resources should be

extended by 1,000 1l/s by the year 2000.

The total water bearing capacity of resources utilized in
this system would reach 6,450 to 6,800 1/s by the year 2000.
All waterworks systems in Slovakia are worked out in

a similar way.
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Annex 1

Water quality in selected cross-sections of streams belonging to the

Danube basin on the Slovak Territory :
T
Quality class according to parameters

No. Stream Profile =
; CSN 83 0602 ZSN 75 7221
| 1985 1989 1989-90
X — T XX
a b ¢ | b c |4 B C D B
1 2 L 4 5 6 7 8 9 10 313 12 13 14
1 | Morava Brodaké mI, M, M. |HIL N. N, . Vo V. - V..
21 Myjava Katy 111, III, Iv. | II, III, IV,{Iv, V., IV, = v, E
3  Morava , Dev.N.Ves 111, 111, v, (111, v, ., mw, v, v, - v,
4  Dumaj | Bratisleva | II, III, IV, | II, III, IV, III, V., IV, « IV, .
i nad I,breh !
5 Duns ) ; }
6  kaly Dumsj | Jelka 11, 111, ™, | ILIII, WV, 1L, YV, V. - V. !
7  kaly Dumaj . Koldrove |V, III, IV, | ILIII, IV, III, Vv, IV, - V.,
8  Dunaj '~ Stdrovo -~ |II, IILIV, ! II TV, . 111, V, I, - v. !
| stred
9 Vih Okol1&né 1, 11, 11, | I, III, II,  II, II5, I, 1I, V,
10 Vén Liskové 1, 11, 11, | I, 111, I1I1,| II, Iv, II, II, V.
11 Revuea Bujomberok |III, IV, II, ! III, IV, II,| V, V., V. V. v,
12 Vén Hubovd v, Iv. IV, |I1I, Iv, III,{Iv, Iv, I¥, III, V,
13 Orave KraTovery | I. ILIL | I, T, IL|II, Vv, V. IIL ¥,
14  Turiec Vrutky 113, 1IIL,II, | III, IV, IV, |III, Vv, V., III, V,
15 Vén 2$14pa maa | IV, III, v,/ II, IV, II,|v., v, TV, IV. V,
16 Kysuca PovaZ.Chlmed I I IL| I . IL UL, V, V. IIL V.
17 Rejienks Zilina 1, I11, II,} I, IV, II,jIII, v, V, III, V,
18 Vén Hrifov pod ' IV, III, I} III, &, 1I,|v., Vv, Iv, III, V,
; nddr,
19. Véh Nové Mesto | IV, II, III, Iv, II, IV, V. Iv, II, I, A\
; nad Véhom ;
20 Vén Selice 11, II, Ir) IiI, 1i, II,|mv, Vv, VvV, I. V.
215 Nitra Kovédky ned | III, III, IVJ 11, 111, Iv,|Iv, Iv, II. 1I. v.
2{  Mtre Chalmovd | III, IV, IV, IV. IV. IV, V. V. V. V. Vo
23  Nitra Luiianky I, W, Iv,) 111, v, I, v, Vv, III, = v,
24!  Zitave Dol.Obay |, I, IV UL IV, ILlNv, V. V. - W
E pod % -
25‘ Nitra Nové zé.lky Iv, Iv, III.!! v, v, v, Vv, Iv, III, = v.
26, Hron Salkevé  |III, IV, IV, II, IV, IV,|IILIII, V., « V.
27, Hron Zvolen m, I, W, IL I, m,un v, I VvV, V.
285i Hron Z2iar o/Hr, | 11, 1II, III.{ I, v, 111|111, VvV, 1, = Ve
29§ Eron Kemenin I, I, W, I, N, W, I, v, I - v.
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50 | Iper Holida % 1, I, v, v, N, IV, IV, V. II. - V.
31 | Iper Slov.Darmoty' II, IV, Iv, IL IV, IIL IIL, v, IL = V.
32 | Sland foltove | IV, IV, IV, IV, III, IV, Vv, IIL II. - V.
33 | Slard Lenartoves IV, IV, IV, W, II, III, V, III, II. =~ V.
34 | Rimava Vikyhe I, ., Iv, II, IIT, II, III, IV, II, = V.
25 ' Bodva Hostovce I, Iv, 11, I, lv, II, I, V., IV, = 1V,
36  Horndd Spis.N.Ves - II, III, III, III, v, Iv, III, V, II, =~ V.
peod.,
37  Hornéd Krompachy  II. IV, IV, II, IV, Iv. I1I, V. Iv, V, IV,
pod
38 - Hnilec prit.do V¥ I, IILIII,. I, IV, ¥, II, V. II, II, IV,
Preiin ‘
39  Horrdd Tahanovce 1, I, III, 1. Iv, II, II. V, I1I, Vv, 1III,
40  Toryse Kodické Q1ge- III, Iv, 1Iv, III, Iv, III, IV, V, lII, = V.
1 ny : '
41 . Horrdd Zdane I, v, I, II, W, IV, III, V, IV. = V,
42 ' Cirocha dstie I, W, III{ I, IILIIL II, I1I, II, = V!
43 | Laborec Petroves  III, Iv, III; IIL.Iv, III,; V. V. IV, V. V,
44 | Leborec TIikovce I, W, II1) LW, I, v, V. M. V. IV,
45 § Latorice  Leles L 1L, 1L I We ML ML Ve M. - IV
. 46 | Ondava | M.Domeds ¢ I, III, II,| I, IV, IL'IL V, I, - III,
| 47 | Topra % Vranov |11, , UL |0, ¥, T, M. V. .k - .
48 | Ondeva | Brehov 111, I, IV, |III, W, IV, V, V, I, « V.4
49 | Bodrog Streda n./B. | II. N, .| IL . IIL L V. .- V.

*according to the (SN 83 0602

a, b, ¢, represent the groups of water quality parameters

A - oXygen regime /BOD5, COD-Mn, free H,S, biological condition/

b -~ basic chemical composition /17, 5042-, C52+, M32+. dissolved and
undissolved matter/

¢ - special parameters /NH+, N03', pH, Fe, Mn, fenols, cocliform bactevria/

++
According to the CSN 75 7221 - in force since 1.July 1990
A - oxygep regime indicator /O,, BOD;, COD-Mn,COD~Cr, TOC, s2=/
B - basic chemical indicators /pH, dissolved solids, Fe, Mn,nitrogenous

substances; N-NHZ . N-Noz', N - Nog, N-org., tptal P/

%
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ANNEX 2, Industriskresidential complex Bratislava

The solution involved balances of wastewaters and pol-
lutants from 13 scurces of pollution and evaluation of the
water quality in 9 control profiles on wastewater receiving
streams.

From the complex an average BOD5 pollution load of
281,7 g.s”l /2,1 % into Morava,or its tributaries, 32,5 %
into the Little Danube and €5 % into the Danube/ is:discharged.
The most significant pollution producers are: public urban
sewer gystem of Bratislava, Slovnaft and Chemical Works.
From the total amount discharged from the agglomeration
3ratislava abovementioned sotces bring 99,4 % BOD5 and 94,4 %
of petroleum products. The enterprise Slovnaft operates a
mechanical=-chemical~biological wastewater treatment plant for
its chemical wastewaters with adequate capacity and efficacy,
discharging into the Danube. The enterprise Waterworks and
Sewerage Systems operates with adequate efficacy the Central
Wastewater Treatemnt Plant at Vrakuba for treatment of waste-
waters of the left-~side part of the city and residential areas
Dolné Hony and Podunajské Biskupice., The public urban sewage
system of Bratislava has serious problems with its waste
waters /wastewaters from the residential area PetrZalka are
not treated - the term of starting the operation of at least
mechanical treatment was already impesed by the "government
exception" - the temporary permission to disecharge wastewaters
devious from the law on waters /Water Act/ - was not observed,
as well as the completion of the construction of the wastewater
treatment plant Devinska Novéd Ves. Permapent is combined sewer
overflowing from the left-side of the city, the currently valid
sewerage order is obsolete or nonexisting as well as the .
methods of wastewater measurements. Waterworks and Sewerage
Systems do not monitor petroleum products in wastewaters,etc./

The mechanical~chemical treatment of wastewaters from the
Chemical Works is ingufficient /eonstruction of the biological



ANNEX 3., = Industrial-residential complex of Komérno

On the Aaverage 27,7 g.s'lof BOD_ flows from the scources

of Komédrno intc the river Vdh, more than 50 % falling on

the pollution from the public sewerage system. Converting

the load of BCD5 discharge to the Vah, which already upstream
of Komérno dces not meet according to g0 the admissible
criterion pursuant the Government Direction No.30/75 zb.

the passive balance for Q355 has even increased to BOD5= 9,9
10,. It is evident, that the city Komdrno has cnly

2
negligible effeet on the water quality. The Véh with Komérno

mg.l"

decrease the quality in a short left-side section of the
Danube /organic pollution only within the Ist claas of the
SN 83 0£02/. If the construction of a new mechanical~biolo~
gical wastewater treatment plant, whith will empty into the
Danube, would take place in the future, the effect of the Vah
wiil disappear and the impact of pellution from Komarfohel®
gligible. With respect of stream pollution is not Komidrno

an important city. The designed envisaged solution /the

new mechanical-biological wadewater treatment plant/ is

from the ecological point of viem recommendable.

Following recommendations may be presented for dealing
with the problems and shorteomings found in solving the both
complexes:

- for Bratislava the topmost priority is to be placed
tn the enhanced realization of actions,providing the
decreasing of the Danube river pollution namely in
the comnection with the potential influencing of the
water quality in the reservoir Hru3ov,

-~ the prime objective is to safeguard the consistent

measuring of the amount of wastewaters in the pollution

sources - namely in the more important ones/incorrect

data misrepresent the balance expression of the pollution/




ANNEX 4

Municipal waterworks system of Bratislava

As to meet the drinking water demand of the Slovak
capital Bratidava a waterworks system has been successively
developed. Ten localities of resources are utilized for water-
suprply, 8 of them being within the city area with deliveriog
water capacity 2 060 - 2 410 l.s_l,two localities /Kalinkowo
and Samorin/ are cutside the city area and deliver 750 and
500 1.8™>
The water demand Qmax for the mun1c1pal waterworks system
of Bratislava until 2000 is 4 648 1.8 ~. To meet this demand
it is necessary:

to the Bratislava municipal waterworks system.

- to expand the water resources in the locality Rusovce=-
Ostrovné Lulky te 2 640 l.s_l until 2000. Also neces-
sary in this locality will be the application of new
technology of water treatment and construction of the
water treatment plant. In the locality Samorin the
water resource should be extended by 1 000 1.9-'1
until 2000.

The total water bearing capacity of resources utilized

in this system would reach until 2000 6 450 ~ 6 800 1.5-1.

All waterworks systems in Slovakia are worked out in
a similar way.



Arnex 5
bain scurcee of pollution within the Danube river besin on the Slavek territory ~ 1990

! Discharged pollution !

Mo Muricipality ‘lnin sourcons of Receivirg waterns /t-yerrl pecording to 'g;hgrlildfd ::::ﬁ:t::
pollutior BODg COD=Cr Solids uofao * trestment
1 2 , 3 ' 4 5 : 3 ; 7 ; 8 9 , i
1. Senics n/MyJ, VK, Slov.hodvéb Terlice 412,2  1305,1 2625 504'2,2.; MB, NCHB
2. Mrlacky VK Brhno= Mrline 248,5 540,4 . 289, 5 B
3. Bratinlove VK, Slovneft, Istroches Mlékn, Dupmj, M, Dunnj 9767,1 22760,1 12817,4  rop.l,chem. MB, ¥ MCUB MCH
4. Durnjeké Streds VK kerd) G-biikovo- To- 405, B61,2 506, 6 oré-1. B
dn polniky
5. Kowirpo vk Vih 476,0 1232,0 | 420,0 ] '
6. Stirove VK,Juhosl.celul,n pap. Dunnj 7109, 0 21268,2 |  $%,0 dpecif,l.z B, MCHB '
7. Lipt.¥Mikuldd vK /;;poj.koii!r.prie- Véh= VR Liptov.Mara 2406,2 4018,3 l 3825,8 v::;g:lul.
ny e )
8. Ruiomberok VK,Severcalov.celul. VAh Revica 2161, 4 6641,0 5178,  1lignin,
P prp. sulf.,rop.l, M8, MCH
9. Ietebné- Sirokd Kovohuty Orsva : 372,0 100,0 2399,0  kavy v, p
10, Martir-Vrutky VK, Z'S,Tepléren Turiec, Védh 1240,2 1916,0 1085,3 IZh,Cr MB, MB, RS, M
11. 2514ne VK /rapoj.Chericel, VN Hrilov, Véh 1748,9 5408, 7 2892,2  1ign{n eulf, MB .k
¢inntoire FCHZ/ l.,rop.1. l i
12, Crden VK Kysuea 149,5 441,2 167,9 KB
13. Povail,Bystries VK /rmpoj.Bovai.stroj. VN Nosice 366, 3 933, 4 493,55 talké kovy MB :
14, Dubnier n./Véh. VK Nosicky kanpil 172,3 498,5 193,5 ¥B :
15. Trend-Tepld VK /Tr.Tepld.N.Dubni- Teplifka 322,3 552, 2 201,17 MB
ce,Tr Teplice/ :
16, Treréin VK 1l.breh, VK gr.breh Véh, Zlstovaky pot. 5204,5 9462,0 897,6 w8, 0
17, Fové Memte n./V.VK  Biskuplcky kensl 10%0,2 2125,0 621,0 MB g
18, Piektmny VK Dubové 461,6 892,0 427,9 ' XB
19, Hlghovec = Leo- VK, Slovlik VAh, S1lmdicky Dudvih 10103,0  21961,0 1943, 0 ' 7
poldov S
20, Jaelov,Bobunice Ator.elextriren Marivier 76,9 540, 6 301,5  Noinost RA‘ NEB
’ ) pesledovank N
21, Sered VK, Cukrevar  VAh- VN KréTové 674,7 12653 337,0 up, M
22, Zaln ' Dusle, VK Véh, 34rd 1402, 7 2667,0 937,  rop.l.dus. NCHB, MB 4
' létky ‘
2%, Troava VK, Cukrever, TAZ Trrfvke, Parpd 3496,0 7215, 3 3170,0 MB,M, MB a N5
24, 5lédkoviZove  Gukrover Dolny Dudvéh 824,7 1662,3 700,7 M
2%, Celrnte vX Derns 474,6 802, 5 09,0 i :_"B
26, Prievidze-Nové= VK, Nitr.chemické zd- Hand/evka, Ritra 1933%,5 4187,0 1017,3 chldr.or-  MB, ¥ ”%
ky vody ganickéd de—
. . rivdty RAS |
27. Partisdsske vk Fitrs . 630,8 1458,2 | 448,B  rop.litky '®
28, Bodsry |kozeluine Hitre 272,3 624,9 | 167,1 cn-,s'2 ' uB
29, Topoltany vk Mtre " 1176,0 1991,0 | 52,6 1B 7
30, Mtra [¥K, cukrover Bitrs 1786,1 3431,6 1 964,2  rop,ldtky . MB,M 5
31. Dol.Ohaj 'Slov. kkrobkroe 2itava . 313,2 530,7 3,5 Iu ;
32, Mové Zémky lvx Mtre 1214,4  2530,7 88,3 LB
33, Bremo VK Hron 422,5 905,4 362,1 . MB
34, Podbrezovi ‘Zelesierne iﬂron, Vajskovakj pot, 46,2 146,7 | 315,4 ‘M
35, Dubové 'Petrochesa /Hron 562,6  1750,5 ! 260,5  rop.létiy | MCEB
36. Sloven.Lupls Biotike ) {Rron 241,9 982,8 | 5,6 - MB
37, Hrrmeoeo Haymeracké pepicroe  |[Bystrice 196,0 540, 3 . 101, 4 !lﬂ
36, Ben.Bystrios |VK \Hron, SelZimn.p,,Mela- 3045,0  7406,3 ] 2263,0 . rop.létly | M é
chovekf potok : f
%9, Zvolen VK, Butira Hron, Zolnd, Sletima 45434 1140,4 | 645,0 | 'uB,B ’
40. Kyemniea VK Kremnick§ potok 21,6 662,2 ‘ 160,0 P é
41. 24sr w/'Hronom VK, Zévod SWP ;l.utu-u P., Hron 47,0 1370,0 i 1470,0 ' rop.14t,Zn P, MB, TS . E
42, Levice VI, Lovitax {Podluiierks 1195,0 2703,0 ; B10,7 ‘_lna.llca !
43, Luienec vk 'Krivénoky potok 309,2 103,80 5545 MB :
44, Xrupine ‘VK, konzervérpp Lrupinice 260,0 653, 4 ! 148,2 DM ‘
45, Bon.Stisvnice VK Stinvnics 209,9 519,8 29m,2 8 ; ;
46, Rokbsve VK 5lenk 254,7 545,8 } 260,8 ‘a8 '
47.@0ner.ﬂork| Gewer,celul.a pnpiorMiShni 2395,0 . 12206,7 ‘l 1104,8 l org.1ét,2 .M !

vyr.celul, | |
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Anbex $
¥ain sources of pellution within the Darube river basinm on the Slovek territory = 1990 .
o ) ?:nchlrg 1 pollution ]
1/t yeerl/ mecordirg to Other kind | Methods of  [Dip
No Vunieipality ¥ain mources of Recelving waters of pollu~ wastewater cgnﬁe
pellutien BODg COD=Cr Solide |tien trestment L3
TR e s e | e e e e
. 1.| Seniea n/lMy3. | VK, Slov.hodvéd Teplice 412,2 1%05,1 262,% so"‘z,zn MB, MCHB 0,134
T 2. Malacky vk Bahno- Nelina 248,5 540,4 289,5 %, 0,1
i %.| Bratislava | VE, Slovmsft,Istroches Méka, Dunsj,N.DuneJ 9767,1 22760,1 12617,4 |rop.l.chem. MB, M, NCUB, MCH | 8,214
{ 4.0 Dunajakd Stress VK kerdl GebZikovo~ Tem | 405,3 B861,2 506, 6 ore-d. "] Q,16¢
i da " polniky
| S| Kowdrne AL Véh 476,0 1232,0 420,0 ¥ 0,161
| 6.| 8tdrove © ¥K,Juhowl.celul.a pap! Dupaj 09,0 21268, 2 9595,0 dpecif.l.z B, WCHB 0,953
I 7./ Lipt, Nikuldd l /9 ﬁl/lpoj.kaﬂar. priet Véh- VF Liptov,Mare | 2406,2 4018, 3825, 8 1":;;2:1“1' 0,544
! ! L] .
' 8,! Ruiomberok \ x.Soveroulov.ulul. Vib Revice 2161,4 6641,0 | 51783 115«1115. i 1,2%
: i & pap. i ;sulf.,rop.l. MB, MCH
l 9.! Istebné~ Sired Kovehuty Orava 372,0 100,0 2399,0 Ekovy MR, P C, 20
! 10, MartimVritiy = VK,ZI'S,Teplireh Turiec, Véh 1240,2 1916,0 1085,3 iZn,Cr | MB, MB, K5, M 0,43t
11. 2114ns | VE /papoj.Chemicel, | VN Hrilov, V&h 1748,9 5408, 7 2892,2 |lignin sulf,MB i,0%
‘ . &lastolne PCHZ/ i1e,ropels
112, Badea L vx Kysues 149,5 a2 i 18n,9 | ) 0,102
{13, Poval,Bystriea, VK /napoj.Foval.utrod VN Nosice 566, % 933,4 | 493,5 | taiké kovy MB €,36¢
{14, Dubnica m./V&h. VK Foeick§ kardl 172,3 4%,5 | 193,5 | ] C,15€
115, Trens-Tepld | VK /Tr.Tepld, K. Dubni~ | TepliZia 522,% 52,2 L2017 » 0,151
i i eayTr, Teplice/ ' |
l16. Trenttn l VK 1.breb, VK pr.breh | Véh, Zlstovaky pot, | 5204,5 9462,0 97,6 | Mg, P 0, 2t
"17. bové Mesto m/V.VK Biskupicky§ kandl 10%0,2 | 2125,0 621,0 | M8 G, 171
{18, Fledtany X Dudbové 461, 6 852,0 27,9 " 0,18
| 18 Hl::ouc = Leo- VE, Slovlik Vh, Siladickf Dudvah | 10105,0 | 21961,0 1943,0 04 142
i poldov i |
’ 20, J--lov.nohum.i Atom. slektréred Mapivier 76,9 540,6 301,5 ‘ Nofnost RA MB 9,381
: : ! nesledovand
.21, Sered | VK, Cukrovar Véh- VN KrdYovd 674,7 | 1265,3 $37,0 . MBN 0,13¢
22, Saln ! Duele, VK Véh, Sdrd 1402, 7 2667,0 k 937,% !rop.l.due, KCHB, MB 0, K9S
i : i létky
23, Trrava - VK, Cukrovar, TAZ Trodvks, Parnd 3496,0 1215, 3 { 3170,0 ] MB, M, KB o F5 | Oy40:
24, Slddkovidove  Gukrovar Dolny Dudvéh 824,7 1662,3 : 0,7 | . 0, 04t
25, Gslente VK Derra 474,6 802,5 i 309,0 | . 0, ¢
' 26, PrievidsasNovée VK, Nitr.chemické sé= | Kandlevke, Fitra 19%%,5 487,06  1017,3 | chldr.or | MBN 0, X5
ky vody ‘ganické de-
: H i rivikty, RAS |
:a-,,f Fartisdnake VK Kitra 630,8 1458,2 448,8 lrop.lguq ‘s 0,21E
28, Bokany kofeluine Nitre 272,3 624,9 167,1  |(Cr,8” B 0,13¢
29, TopolZany vk NMitra 1176,0 | 1991,0 502, 6 2 0,154
’°°i Mirs VK, cukrover Nitra 1796,1 3431,6 964,2 [rop,1dtky MB, M 0,417
{31, Dol.Ohag Slov. ékrobbroe 2itava 13,2 5%0,7 7,5 N 0,00
32, | hové Zdwy vK Nitre 1214,4 25%0,7 £686,3  MB 0,371
33, |Brezne VK Hron 422,5 505, 4 362,1 " 0,191
54.¥Podbrozov‘ Zelezierme Hron, Vajskevek§ pot. | 46,2 146,7 315, 4 M 0,304
35. ;Dubovt Petrochema Bron 562, 6 1750,5 260,5  rop.litky ' NCHB 0, C6¢
56, Sloven.lupfa | Biotiks Hron 241,9 %62,8 T5,6 ;un 0,53¢
37.! Bermapec Harmunecké pupierns Bystirica 196,0 540,73 101,4 | MB 0,101
38, Ban.Bystries | VK Hron, Selfian.p,,Maled 3045,0 | 7406,3 2265,0 | rop.2étky |MB 065t
; chovakf potok !
39, | Zvolen VE, BuXime Aron, Zolrd, Sletipa | 4543,4 1140, 4 646,0 ME, B 0,401
40, | Kremries VK : Kreznicky potok 32,6 662,2 160,0 [ 0,39:
41.[21-:- o/Hropom | VK, Zdvod SKP Lutilsky p.,Hron 478,0 1570,0 1470,0 rop.14t,Zn/ D, MB, IS 0,527
42, Levice VX, Levitex Podlufiasks 15,0 | 2703,0 810,7 \E, ICH 0,30
43, Lutenee - VK Krivinsky potok %09, 2 1109,0 54,5 B 0,181
44, Krupina VK, ¥onservérne Erupinica 260,0 53,4 148,2 'R 0, B4
45, |BancStiavnien | VK 8tipvnics 209,9 519,08 297,2 P 0,047
46, [Rotheve VI Sland 254,71 545,8 280,8 B 0, 14¢
47, |Gemer,Horke Gemer.colul,s paplerne{Sland 2395,0 12206, 7 1)04,8 o;g.l(;-.; | 0y43:
wyr.celul,




1 ) s 4 5 6 7 ‘ ) 9 10
48,) Jaldava Slov.magnezit, sdvody Murdin 26,1 199,4 T74, 6 2 0,067
49, Hmite Slov,lutobné shvody Rimave 469,0 380,0 155,2 | femoly N 0,013
%0.! Rimav,Sobota| VK Rimeva €00,1 1653,9 549,3 ‘ »w 0,186
51. Spis,Nové Ves VK /mepoj.bkrobéroe’/ | Horndd 185, 4 83,0 794,7 ") 0,196
52, Levola Frukona Levolsk§ potok 178,9 456,4 54,7 \ [ 0,2
' 53, Ko#ice VX, V52, Tepléren Horrd,Sokolienskf p. 3361,5 19375, 5 4104,? 3 r::n?lyi. MCHB,M, M | 2,583
) ! ey
: 54, Prefov VK Toryen 1097,1 3054, 2 939,7 | ropné ldt, 0,362
' 85, Bumenné VK /papoj,Chemldn/ Laboree 45,0 ¥547,8 1410, ! keprolskt,| MB 0,53
' 56,/ Snipa VK Ciroche 206,0 542,2 305,0 Mp 0,116
57. Strilake Cherike Laboree 433,5 2@s3,7 1427,5 | urotropis | MCHB C,636
i i iformaldehyd
5B, Michalovce | VK Laboree 825,6 22%1,6 525,5 | ") 0,226
59, Svideik K Ondava 165,5 ©  496,6 13,9 | ) 0, %9
60, Vrepor Bukdsa Ondeve 97,5 | 6811,5 | 2868,0 I ") 0,062
| 61, Bardejov vE Toplu 507,6 2157,0 78,0 | NB 0,138
| 62, Trebi¥ov VX Tiravks 170,2 45,7 83,8 | B 0,00
§6:~.E Kril.Chlmee | VK odpad, kan,Krésve 2217,0 $67,6 18,2 | MB 0,020
i Main pollution sources = total 83 %43,0 205 122,0| TB 438,0 ]
VI = public sewersge system
MB = mechanical-biological treatment
MCHB = mechanicsl = chemical- biological treatment
MCH = pechanicel= chemicel treatment
¥ = machepicel trestwent

Fig,4 precents the sources of pollution



Annex 6

Priorities of removal of significant sources of pollution in Slovekia

/industry and public severage systems/.

Ko Rame ¥o Nampe

1 Istrochem /CHZJI/ Bratislava 34 Bukoze Vranov

2 VK Trenéin, pravy breh 35 VK Spina

ho] SH Senieca 36 VK Malacky

4 VK Hlohovee 37 Cukrovar Nitra

5 VK Stropkev 38 | PK droidisren Trebisov
6 Koleluine Bodany 39 VK Krd&Yovsky Chlmec
7 | VE Nitra 40 Duslo Sela

8 | VK Trebikov 41 VK Saln

9 | Slovpaft Bratislava,chlad.vody | 42 VK Bamorin

10 | VK ladea 43 VK Kremnice

11 VE Krupina 44 Slavod. papierne Slevodovee
12 VK Rimavekd Sobota 45 VK Michalovce
1% VK Myjave 46 VK Spis.Novd Ves
14 VK Roinsva 47 VK Sabinov
15 | VK Kys,Nové Mesto 48 JCP Sturovo

16 | VK Zvolen 49 VK Seca

17 | VK Fové Mesto n./Véhom 50 VK Bépovce n./Bebravou
18 | PCHZ Zilina 51 VE Ziar n,/Hronom
19 VK Fové Zémky 52 VK Topol€eny
20 VK Bardejov 53 VK JelZava

21 VK Galanta 54 SCP RuZomberok

22 VK Rufomberok 55 VK Povai,Bystrica
23 VK Senec * 56 VK Trené.Tepld

24 VK Treniin, Yav§ breh 57 VK Puchov

25 | Sxrobdrne Dol.Oh4j 58 VK Sturove

26 | Bkrobérpe Bolerds - 59 VE Eowérro

27 | Cukrovar Trnava 60 VK Bahy

28 VK Bandlové '

29 VK Ludenec

30 Bulipe Zvolen

31 VK Pezinok

32 Cukrovar Slédkovidove

53 VK Kroxpachy

VK = Public sewerags system

i
ok
i |



Charakteristic data of subcatchments

Tab, 1

Long-term average

of annual precipi-

Area tation Specific Average longe Miniumum annual

Sub-ocatchment of the runoff terut annual runoff with
bagin rate, 2 runofg 90% probability
km o mil,m> l.8" ', lam~ mil,m of exceedance

4-17 dower Morava 2283 651 1486 I, 16 300 170

4L-20 Dunaj 3165 | 574 1817 0,80 80 43

421 Vah 11625 {1006 11695 13,41 4920 1725

422 Nitra 5144 | 706 3632 4,67 756 L7

4~23 Hron 5464 | 864 Ly21 10,02 1728 1079

424 Ipel 3649 692 2525 5,06 583 239

4-31 Slan& 3191 811 2588 6,83 688 41

4-.30 Bodrog 7217 764 5514 7,48 1704 1080

4.32 Hornéd Lho3s 760 3346 7,33 1018 615

4-33 Bodva 920 734 675 6,11 177 93

Danube Basin h7 061 812 98214 8,29 11 956 7 802

total

!

~



Water withdrawals in the Slovakia in 1989 for consumer groups

Average annual in 1,s” Tabble J
Sur face water Groundwatoer
Basin publio water| industry agricult total | publio water| industry agricult total
supply netw supply netw

Morava 0 135 123 258 527 76 b2 645
Duna J 0 | 6975 485 7460 . 44 38 1779 - 219 6436
Véh 359 o 6306 1843 8508 2961 1059 201 4221
Maly o Los 3071 3476 508 269 608 1785
Duna j -
Nitra 0 1256 7 183 th39 1271 184 116 1571
Hron 331 1810 ' iy 2558 2263 135 92 2490
Ipel 0 92 126 218 184 28 85 297
Slané 355 751 45 1151 369 27 62 458
Bodva 302 1. 0 316 619 4 21 i
norhéd 342 24133 14 2789 1105 325 97 1527
Dodrog 8130 13807 175 14812 992 143 158 12973
sn 2519 ‘ 33984 6hg2 L2985 15637 Loz 1701 21367
a4 5,9 79,0 15,1 100 73,2 18,8 8,0 100

i
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Evaluation according to the
parameters of oxygen regime
&su 830602 - guality class

L
8
.

Fig. 3 Water gquality in Slovak streams in 1985




o
e
(LT Al S,

e T | | |
~ Fig. 4 Main sources of pollution (e)
corresponding to ANNEX 5




187

.. :
ups o funpuds o | d {sew
‘ o Aysonosoro- s ad ' wryuon wi i L/:. 4 (411]
. . . L
'
! =
\ o
\
i
VAVNIS ZNAUN VNGO04
v e Kversonr i 194
o) 205 - 320040011 WA . wl.
i aoprodesyayiors 02 A0 75120 1 320040)11 Jid _‘ o T
faupaciseros) . 1
\  vesord dvaipers , \
= —— \
— _
\
Eu&.v.ﬁ Jer0IYN) - .--..-.._ Bl
Fueaerseros  pos3s WA e i 2t a—
R :
o
|
Vaorvuy 2vQ¥N viaaoh
eles oS0 < N # 1
Fd'equerey - res ut \
\S 2
A\ I
AL
- i
%= a3
. K W
'x N , . Bl%
8 ..M..,.. .m. &
Yoy ol
Q€ e —————— —
L N R I - ~o=

2xn0p0dp gy

Sy TN

Jor0484 2V

PRI gy

eposc oy JY

erec n

2dipa5 S

5. ¢ Hrvid,
s
z

1

ur
5 €A
et

gz

Cuiferer
fen

¥

14

?ﬂ

rok 122%

€23
Cukrcvsry Sered

T 0y -

-———
r4

Fig. 5/a

53 Te o isnesnsssssnssoo

S Schematic

Fig.

roiid
%

~

rIN S

‘

114



a/s *91d

2121

24,9

Rr Byice —
HEY]

nr ”l'l"L’U' —
>

[

547

Xr diling —

KI Dubné Shals—

2784

"IU‘ .)’uc"anf —

20¢

AT lubave —

mg9t

3218
A lishovd —o

54
[N
AT Oholticné K3

[ 56,1

VOONA NAIDR? NOSILI

¢-HYA

J YA Fov. Bysicica
r 7
I
|
]
I
I
¢ v 8yide
%%MJ
..\\. VA I','I:n.t
Ir roroslivane
VooNA NADRE HEIUQY
} _,I'_' renZ dilina
{- hemicelulgea Slling
|
|
I
|
\
\ v arlin - rulky
:- r " toroslavane
(]
TooNA NnoRmE KARFICANY , )
\ \
\
N
AN VK Rudomberok
r
|
r supra Rudomberok
\
\ - - ] . -
\ VYOONA NAQR? L HARA - BLSCNOIA
\
\

\

VK Lipl. Hikuvls's

rereslavone’




/5 *914

. R Chalmove—
1321 '—

© ©3 S =4 3 8 3
—_ 1 1 1 1 1 % (_:.:‘-,
ﬁ-..\-’_:-.
o =
>
s |
. (=]
S{ES
ne Komaoé
gﬁ I = |
B ~
3] l ; . I
256 y,
KN 2gmby —= { gog <
i § g <o
3 5 g St Nitre = Q‘j' 8
§251- il Cukrovar jwan/ -,aragné 29 - mrnglarand™=,
{ Bitond 2
\ 3
\ —
L=
ol

r Nitrany —=

476 L

nrNitr. i

—

Streds X7 legée ;

Al Cre2nouce—ms

nr (nyno L.
rany

-~
- —_—

[~

RC Priiedn—
Ske

ne Noréky —_—

S190 = VX Nitra

| Cukrover Nitra

VK Topvlc'any

‘ ]
l?{lﬂ Hoéeludne 505'any

L

A . e .

r.\ Vi Farfizdnske

\ rozostavane

\

\ )

1\ -~
rf 2. NCHZ Noraky
! rozoslovane’

d N VR frievidaa - prog.

| Handlovks

YYIIN

)

—




Ar Rgmenin

v
41

018 13usy
s20080id ===
§7al ¥

Uy _ﬂu;,

!

°F

2382
i

RF R&Ina nfiir.

)

P-

(4]

A7 ernovics
P

Ar diarnjlr.
R 2velen nad

Ar 8.8ysirica

Rr Selhové

A ralaskd

Al drezno

< o
[ = w =
L3 N 1
) 5
= wl
4 2, o3
A N 4
T ~n =
’ o3
o
K
" \ Y A
‘ .
7Iir \ Cukrover I"ahr.ﬁus&qv
o
o+
(¥
<
™ ¥a lcvice
80 r rozoslavane
|
— |
1
|
|
|
- |
8 i
l v
2080 4 1 YA N Jane
' | rorosiavane
|
|
R |
\
\
\
s} g or 00
—
= \
= \
N
: N
A VK évolen .
- ( = Bulina-cvolen
N\
N\
N\
. hY i
"y T . I 8.0jstrics
\
\
. \ Biolike Slov. lypta
3 trg g’
<
204 Felrechbmé Dubdord
! roroslavane”
]
3 o e JX Brc2n0
lJz 7 l_ rewslarana
———
o

fyeq

[F]

NodvH

.



/¢ 914

pifosd huposjuoy gy
eeoudoil ~ -

6861 Y04

. _

A

ercu0Yy JI
pod

erey20l JY

ao»o,ugué 7Y

peu
!
4 =20
e
=
orr
ot

of &

22/pg 10u 4a
U0y -disd

=
= .
> S <
o C.,/a
M i y
D¢ R w
> i b ZM._\I
= Aw .ﬂ/
QU S oL
4 N
“n P-yl
X 3Q
Q, N <
N 'S
Q

¥ners

0%

$
¥ TTo I3 _ .!&W.n

e — e o |




g
S w
2 L
o
WY mc.nmub\.g: = SUPAE)S020L
oupAE)sOI0d x \Aﬁt\at.uu\mb: 254 -Ml
vy - B50x ot X _
Y 3 ” _ m
_ L] -7
\ 303
N =
~ / ”
©
N\ K
1 ™~ / m;:mbm JI T
=
RS
- | 1, S
.#./n nouIes W << S /4 L
o” - o =
1 w - , C~
ﬁ )
hveqrws gy [ N _
S |
L~
ar 05 A deines N ﬂ N
1 - . pp =3
/ Sonw Rﬁ JN ’ _ dupaejiselod © .m_
N nosaid i 1] .ﬁ..ﬁ m
AN N < 3 —
/: 3] nﬂv m N
N . < < | s =
ppe A< - iy 4
~  Aysedwonryn xﬁm&&?m J T o~ Nk
5./.‘ = A S ]
9 g S E — .
= T T J &5 w w L~ L]
o .._w < . [N ~

e/

e o



€1,€3

(IRQLHA

(AEBAREC

Duea LPER204

duudwal i

-1

BSﬁ;

mg. {

_ -

uius i ¢
mcg._mu/ﬁc/ LR S

e 04, T

g

S
. ~ _ - 2%
‘/ \ L

| _\_ckué JHFS

Dueal}selod .|_ /
AYSLHS DYWL ) ~JT— IR

N -~

N
QIR0

T

-2
2INDCYIILS YA 9%
S Nuwosser s o

BN "

N
vy €
T T T [ T T ! s

® =8 & & R 0

ig

Svinnikom

. [
-~
woyiupiag peuldil | Q
_ LPUPAPISOZ02 _ Y
YopIrs ¥A e
mn::w
Vi
o
1
_ ]
YRS
aoxdosis yp /13a &
w
TS
[
b~
L1V
e s
o
L YSVNOO QUOYN ¥NTOK
] | O
[>S
L
-
<
AY g )
w © 5o
X B
= i
S o
o .S
LW
)
LS
b —— &
L~
o
ng 094 3
aouelj e2oy v -
e <IN &
° e s fad hysaoldy - =
s B0 fyiaad /
S oo (oxsreups vywonr) Y0400 / ;bM:ku..wﬂk o .
o B o
I N T D



The Visla river catchment

“QIPTOVSMY,.
MIKULAS

JKRTIS
The Danube basin in Slovakia

scurce of groundwater @

Fig. 6 Selected utilized groundwater resources on the territory of the Danube in Slovakia
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ANNEX #

- C.S.,F.R WATER QUALITY STANDARDS

1. The difference between the Czechéslovak Standard /JBSN/

83 06
until

02 Classification of Surface Water Quality /valid
30.6.1990/ and the Standard ESN 75 7221 Classifi-

cation of Surface Water Quality /valid from 1.7.1990/

is as

follows:

= the number of classification groups in the new standard
is 5, meanwhile there were only four groups of classifi-
cation in the former standard.

~ there is a more .extensive number of parameters of pol-
lution in the new standard as compared with the old one;
which had 3 groups of parameters, the pew ovne having 6
groups of parameters; they are:

A-
B—

-

H U a

F -
Also

oxygen regime,

basic physical and chemical parameters,
supplemental chemical parameters,

heavy metals,

biological and microbiological parameters,
radioactivity.

the number of parameters in respective groups is

higher and more detailed as compared with the former standard.
For instance in the group of the oxygen regime also COD-Cr
and TOC are included /organic carbon/.

=~ the parameter group D - heavy metals is new as well as
“the group F - radioactivity;

= in the group B the attention has been focused on nutrients
/N' P/i

- in the group C nonpolar extractable substances NEL /petro-

leum

products/, and extractable organic chlorine /EO Cl/

are included;

- the method of classification ie different: the old stamndard
prescribed the most unfavourable average values from 12
samplings over the year. The new standard is based on a




2o

3.

set of 24 values measured in the courase of one year, or
two yeara and on:the basis of those values the 90% of
non-exceeding is computed.

The producers have been monitoring the amount and composition
of wastewaters from their industry according to the Regula =
tion on the evidence and balance evaluation of surface- amd
groundwater supplies and their quality.

The river boards carry out the control of wastewater compo=-
sition for the Waterconservancy Inspection,

The flow rate /discharge/ of wastewaters in cu3 . 3-1 at

the most important pollution sources is presented in the
Anpex 5 = c¢column 10,
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Water Pollution in the Watershéd of the Danube

on the Territory of the Czech Republic

1 The Character of the Watershed of the Morava Rivér

The Morava River is one of thc most important tributaries of the Danube in the central part of
its stream.

The watershed of the Morava is situated predominantly on the territory of the Czech Republic
(24,109.5 km?). Just the watershed of the Lower Morava (2,283 km?) is a part of the Slovak Repub-
lic (see Fig. 1). The whole watershed is divided into several partial watersheds according to the most
important tributaries (see Fig. 2), the distribution and basic characteristic data about the watershed

are given in Table 1; complementary data about individual watersheds are given in Section 1.1,

1.1 Basic data

The Morava River has its source under Kralicky Sneznik (mountain) 1,360 meters above sea
level 1,360m. From the source on as far as the inlet of the Desna it has the character of a torrent, in
the middle part the average slope (gradient) is about 0.1% and gradually it sinks down to the value
0.02% at the mouth of the Dyje (Thaya). During the year is the usual highest average through flow
per month in March, the lowest in July and in October. The values of characteristic m-day and n-
year through flows are given in the table 1a. |

From the economic point of view is in the upper part of the watershed the relation between
industry and agriculture more or less balanced, in the central part of the stream where the Morava
flows through the Upper Moravian and Lower Moravian valley, the territory has an explicitly agri-
cultural character. The industry is concentrated in larger towns - Olomouc, Prostejov, Uherske
Hradiste and Zlin. From the water management point of view the quality of water is negatively

influenced by the foodstuff industrial plants especially the sugar mills.
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The river section of the Morava from the inflow of the Dyje as far as the mouth into the Da-

nube — the so-called Lower Morava — is treated within the scope of the watershed of the Danube.

The Becva

The river Becva is the most important left hand side tributary of the Morava. It brings the
water from the territory strongly covered with woods, from places (localities) rich in rainfall. The
whole niver system of the watershed of the Becva has the character of mountainous streams with the
slope (gradient) 0.75%, which sinks to the value 0.12% in the lower part of the watershed. The
months being the richest in waterare March and April, with the driest month July.

From the point of view of water management it has the character of industrial and agricultural
river with agriculture predominating. Numerous industrial plants are just in the lower part of the

watershed.

The Svratka

The Svratka as the largest tributary of the Dyje has on the whole a favorable quantity of water
and the orographic arrangement and geological relations give the possibility of economic exploita-
tion by valley reservoirs. The Svratka with its most important tributary the Svitava drains the water
from the large part of Western Moravia. In the lower part of the stream from Brno to the estuary into
the Dyje the Svratka has the character of a lowland stream with a small gradient (slope). In the

watershed the industry is predominating over the agriculture especially in the Brno agglomerations.

The Jihlava

The Jihlava and its main tributaries the Oslava and Rkytna drain a considerable part of the
territory of Western Moravia. The watershed is from the point of view of discharge quite important
as the Jihlava, the Oslava and Tokytna belong to the poorest streams in the quantity of water in the
watershed of the Morava. The Jihlava — as much the same as the Svratka — flows into the Kyje or
into the central reservoir of the Nove Mlyny reservoir. The average relative slope (gradient) of the
Jihlava is that of 0.27% and the torrent character is preserved just on its upper stream.

The watershed of the Jihlava is from the economic point of view of agricultural charact‘cr with

a smaller share of arable and wooded land. From the point of view of industrial usage the watershed



of the Jihlava is not an important area and individual plants are on the whole uniformly spread all

over the whole watershed with a larger concentration in Jihlava, Trevic and in Velde Mezirici.

The Dyje (the Thaya)

The Dyje drains the waters from the western and eastern parts of the Czech-Moravian High-
lands and from the part of northern Austria. The most important tributaries of the Dyje are the
Jihlava, the Svratka, the Pulkava and the Jevisovka. The river Dyje is the largest tributary of the
Morava and it is even longer than the Morava if we take into account the length of both rivers from
the confluence to their sources. There is however less water in it as the rainfall area of the Czech-
Moravia Highlands has a smaller tributary. The annual average rate of flow of the Dyje considerably
increase the quantity of water of the Morava under the confluence. The average slope ()gradient) of
the Dyje is 0.16%.

The watershed of the Dyje is of the agricultural character, especially in the lower dale part of |

the watershed. The most important industry here is food production.

1.2 The Quality of Water in the Streams
1.2.1 The Regular Investigation of the Quality of Water

The permanent and regular investigation of the quality of surface waters in selected observa-
tion profiles has been occurring since 1963. The samples of water are taken once a month.

At present there are on the territory of the watershed of the Danube in the Czech Republic
together fifty of these observation spots, from among them directly on the stream of the Morava 10,
on the stream of the Dyje 5, and the others on their tributaries. In the samples taken from the streams
there are determined approximately twenty basic chemical indicators and the contents of bacteria.
The determination of heavy metals and specific organic matters is not permanently carried out in
these profiles. Such analyses of the surface waters are carried out just for certain purposes, when
preparing various studies and projects. Since 1991 when the new standard for the quality of drinking
water is valid these special matters are analyzed to a larger extent on the spots of samplings of the

surface water for its preparation to the quality of drinking water.

B




The regular samplings of the surface waters and their chemical analysis are carried out by the
authority being in charge of the stream — the enterprise “The Watershed of the Morava.”

The obtained data are registered and evaluated by the Czech Hydrometeorological Institute and
by the Water Research Institute. The evaluation is carried out annually and in five year periods.
Even if the systematic analysis of the quality of surface waters is perhaps not sufficient as far as its
extent is concerned it is considerably demanding as far as its capacity and finances are concerned.
One of the limiting factors on further extension of regular monitoring is also its insufficient equip-
ment of laboratories with levorotary technology needed.

As a complement of chemical monitoring the regular biological monitoring in the Czech
Republic has been used since 1976. In the watershed of the Morava there are selected approximately
500 analyzed profiles in such a way as to catch the quality of water in the stream above and under
each larger pollution. From the results of the analysis of the biological sample there is calculated
especially the saprove index so that this system of biological monitoring gives a sufficiently detailed
image about the pollution of streams by organic matters.

In the map on the Fig. 3, is drawn the situation of organic pollution of streams during the
period 1986-90 found out on the basis of biological monitoring. On the next map there are indicated
the spots of regular chemical monitoring.

In case of need there are for some streams constructed detailed longitudinal profiles of qualita—_
tive indicators. In Fig. 4 is given the example of the longitudinal profile of the river Morava in the
Section Husovice Spytihnev accofding to BOD by low levels of water (Q350/day) constructed for
the condition from 1988. Into the calculation are integrated the point sources of pollution and also
the most important tributaries. The starting data were represented by the values of concentration
BOD, in permanently analyzed profiles. In the calculation the self-pollution in the stream was
considered as well. In the figure is given also the outlook-perspective ideal longitudinal profile. It
was constructed on the basis of the longitudinal profile of the contemporary situation and the per-
spective data dealing with the pollution being discharged after the construction of all water treatment
plants needed. Further input data were the values of natural pollution that represent during thé
calculations the limit of not underestimating. It also starts from the precondition that the loading of

the stream by the area pollution will not increase.
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1.2.2 The Analysis of the Quality of Water in the Streams

For the analysis and estimation of the quality of water in the streams and for the classification
of the streams according to the cleanliness (purity) we use in Czechoslovakia the standard CSN
757211, which has been valid since 1990. In Table 3 there are some profiles in the Morava water-
shed and their evaluation in selected indicators according to this standard from 1986 through 1990.
The classification into the classes of purity is carried out according to this standard on the basis of
characteristic value with 90% probability of not surpassing,

The largest problem of the quality of water in the watershed of the Morava until now is the
loading of streams by means of organic matters from point sources with insufficient or zero water
treatment of waste waters. In autumn and winter periods the quality of water is further worsened by
seasonal operation of sugar mills. Therefore there are given in Table 3 also the values for the period
outside the sugar mill period.

The territory being analyzed is charged by waste waters from other states with the exception of
the river Dyje which flows partially through Austrian territory and partially along the border.

The main stream flow of the river Morava has a rc]atively good quality of water in the upper

part as far as to the profile Hanusovice, where the construction of a water reservoir is being consid-

ered.

In further section as far as the confluence with the Desna the quality is worsened especially due_

to several plants of the paper mill industry. Under Desna the quality of water is negatively influ-
enced by the town Sumperk and further communities. An important improvement of the quality of
water occurs in the section Litovel-Olomouc, where the stream was maintaining its natural character
with numerous dead channels and meanders in the zone of meadow-land woods.

Under the town Olomouc the river is considerably devastated by the pollution from this ag-
glomerations having not a sufficient capacity water treatment plant. Under Olomouc the character of
the watershed is also being changed — as far as the confluence with the Dyje it is the question of an
intensively agriculturally cultivated landscape with a high density of inhabitants. The quality of
water in the river Morava is deteriorated not only by the local community's pollution, but by agricul-

ture as well and by the food stuff factories.
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The most important tributary of the Morava is the river Becva. From the point of view of the
oxygen regime and the basic chemical indicators it is in a relatively good condition along its whole
length of flow, especially due to the finished construction of important water treatment plants but
also due to sufficient quantity of water and favorable natural conditions. At present great attention is
paid to the contents of heavy metals both in water and in the river sediments and in biomass. The
reason of the increased contents of the materials could be the electrotechnical and glass industries in
the watershed, partially it may be the question of the increased natural backgrounds being in connec-
tion with geological structure of the spring area (the chain of mountains the Beskydy).

Other tributaries of the river Morava in the central part of the watershed have a very bad
quality of water. Some tributaries have the oxygen regime even in the not seasonal period in 5th
class of quality and also further basic chemical indicators including the contents of nutrients are on a
high level.

The river Valova is a water stream with very little quantity of water which cannot balance the
pollution from the town Prostejov in spite of the fact that this town disposes of relatively well-
working water treatment plant. The river Drevnice is loaded with wasted waters from the town Zlin
and Otrokovice, the Hana, the Blata and further streams are devastated by waste waters from the
sugar mills. .

The river Dyje has a relatively good quality of water with regard to natural conditions and due
to the fact that it flows through border land near the frontier of Moravia. This area is not very devel-
oped. The part df the area above the Nove Miyny reservoirs is however devastated under the influ-
ence of the Austrian brook Pulkava and of the plants in Pernhofen. This source of pollution caused
in the past catastrophic situations on the Upper Nove Mlyny reservoir.

From among the tributaries of the Dyje the most important is that of the Svratka — on the
Svratka is situated the largest town of the whole area— Brno. The watershed of the Svratka above
Brno has mostly a favorable quality of water with the exception of partial sections under more
important sources of pollution. S.omc indicators of the quality of water are not however satisfactory
with regard to the fact that water from the reservoir of Vir is used for the supply with drinking water.

An important potential source of water pollution in the watershed of the Svratka above Brno is
represented by the radioactive wastes from Uranium Mines at Dolni Rozinka. The river Svratka

under Bmo including its tributaries — first of all that of the Litava — are in the traditional indicators



of water quality one of the worst affected areas in the Czech Republic. The river Svratka has not
water enough for thinning the remnant pollution from the Brno waste water treatment plant. In this
way the influence of Brno is obvious as far as to the reservoirs of Nove Mlyny.

The Litava river flows through intensively exploited landscape; very few communities here
however dispose of corresponding waste water treatment plants.

In the watershed of the Jihlava — having a relatively good quality of water — there is situated
on the river Oslava the reservoir Mostiste. The reservoirs on the river Jihlava by Mohelno supply
with water the nuclear power plant Dukovany. The radioactivity of the river is constantly analyzed
in the profile Mohelno and Jihlava — monthly.

The above mentioned evaluation of the quality of water starts from the systematic monitoring
as it is mentioned in the chapter 1.2.1. In the analyzed profiles there are the data dealing just with
the basic indicators, the evaluation does not cover the matters as tenzids, raw oil materials, fenols
etc as they are watched and analyzed constantly. This situation should be improved as early as
possible as various industral plants including the chemical industry and a large usage of various
preparations in agriculture indicate — in the same way as the results of partial investigations — that

the values of these indicators may be in the streams rather high.

1.3 Underground Waters
1.3.1 Evaluation, Quantity and Exploitation of Underground Waters

The importance of underground water as a permanent and most suitable source for the supply
of drinking water is considerable, especially from the point of view of sanitary and economic situa-
tion. It is therefore the interest of the society to exploit these sources in an economic way, to reserve
them with priority for the supply with drinking water for the inhabitants and to secure their protec-
tion against pollution.

Under the term “the sources of underground water ” we understand in common water manage-
ment practice those underground waters that may be first of all exploited for the purposes of supplies
of drinking water and of service water.

The hydrogeological region is limited from the points of view of geology, structural geology

and hydrogeology as a whole in which the uniform circulation of underground water of a certain type
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prevails. The region limited in this way is at the same time the basic unit for the balance of the
sources of underground water and it may be articulated into further parts according to local condi-
tions,

On the territory of the watershed of the Morava there are limited 29 hydrogeological rayons;
from them 20 rayons are situated withy their whole area in partial watersheds of the watershed of
Morava and 9 rayons partially cover the neighboring partial watersheds. The general survey of the
hydrogeological rayonization on the territory of the watershed of the Morava is given in the enclo-
sure (Fig. 5).

The proper evaluation of the exploitable sources of the underground water lies both in the
appreciation of the exploitable sources on the basis of the results of the hydrogeological investigation
and in the performance of water management balances on the basis of the documentation of the
sampling of underground water. In the evaluation of the sources of underground water we start from
the limited hydrogeological rayons as the basic balance unit.

The results of the general hydrogeological investigation of the territory of the watershed of the
Morava are rather irregular and in spite of considerable number of works performed there exist —
for the time being — the documents for the evaluation of exploitable sources of underground water
of heterogeneous character (Fig. 5, Table 4).

In the watershed of the Morava the interest of hydrogeological investigation is concentrated
mostly on the sources of the underground water in Tertiary and in Quartiary deposits. A part of
sources being interesting and important from the hydrogeological and water treatment point of view
is bound to the area of the Czech chalk reaching with its projections the territory of the watershed of
the Morava.

The sources of the underground water are always evaluated in categoricé characterizing the
detailed sort of evaluation. For the balance of underground waters from the point of view of water
management the starting point is the documentation of registration of the level of hydrogeological
investigation and the sources are classified in categories A, B, C1, C2. In cases when the documen-
tation does not satisfy these categories, the sources are indicated as “‘prognostic.” Individual degrees
of the level of investigation are characterized in this way:

Category A— a complete clarification of conditions of the deposit of layers is secured. Also is

secured the explanation of the structure and pressure conditions of watered horizons, of the quality
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of water, of filtration properties of pervious rocks, the connection of underground water s being

evaluated with the waters of the other watered horizons and surface waters.
Category B — there are explained the main peculiarities of the conditions of the deposits, structure

and saturation of watered horizons, of the quality of water and mutual relations between the surface

and underground waters.

Category C1 — there is secured a rough explanation of the structure of the quality of water, the .“%
conditions and deposit of watered horizons. ’f‘
Category C2 — the provisions fixed on the basis of general geological-hydrological conditions,

approved by the investigation of the water saturated horizon from different points of view or analo- .

gies with sections having been investigated.

At present we have investigated: .
incatt A ............. 50 Vs
incat B ............. 73 Vs "
incat. C1 ............ 873 Vs
incat C2 ............ 7684 Us £
prognostic sources ..... 3030 Vs |

The above mentioned total values of the evaluated quantities involve the present sampling and
a part of the sources that cannot be exploited under present conditions either for technical-economic
reasons or for unsuitable conditions of quality (for the reason of the protection of the agricultural
fund of soil, for increased contents of some hard removable chemical matters or for increased radio-

activity of water),

A survey of samplings of the underground water in the watershed of the Morava is as follows:

public Water-mains .. ........................ 224 mil.m¥year
supplies from domesticwells .................. 10 - =
agriculture-animal production ... ............. 7 —-"-
industry and theothers .. .................. ... 28 "

The Watershed of the Morava in total .........269 mil.m*year
The sources of the underground water fixed by law dealing with waters with priority use for

the supplies of drinking water play at present in the watershed of the Morava in the present degree of

development of public water-mains an important part. The exploitable richness of underground
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sources represents 55% of all sources of drinking water. .In spite of this fact the watershed of the
Morava as a whole cannot be considered as a territory being especially rich in sources of under-
ground waters,. The occurrence of hydrogeologically suitable structures with the possibilities of
catching larger quantities of underground water is distributed in the relation to the needs in a very
unequal way and it is concentrated on a relatively small territory. Important sources of underground
water occur in hydrogeological rayons of Quartiary sediments of larger streams (especially of the
Morava, the Dyje, the Svratka, the Becva) and in the rayons of chalky racks in the north-eastern part
of the watershed. Very unique is the occurrence of more important sources in the rayons of ne-
ogenneous deposits. A specific phenomenon from the point of view of exploitable quantity of water
is the catching area of the Brno water-mains by Muzlov and Brezova in chalky formations. The
source has been used since 1913 in the quantity 300 I/s and in 1975 another catching with an average
richness of 750 I/s was started. The water being caught corresponds in its quality to the drinking
water; it will be however necessary to pay great attention to the problems of the protection of the
infiltration zone of the source against the pollution, especially from the part of agricultural produc-
tion.

The predominant part of the territory of the watershed of the Morava formed by crystalline
rocks (the Czech Massive) and by flysh (the Carpathian system) has a lack of underground water and
the sporadic sources of low richness may be taken into account just for individual supplying of a low

number of inhabitants.
1.3.2 The investigation of the Quality of Underground Water

Drinking water is defined in CSN 75 7111 as innocuous from a sanitary point of view, water
which — even when used constantly — provokes neither disease nor health defects by the presence
of microorganisms or materials influencing acute, chronic or later health effects of inhabitants, and
its sensually catchable properties do not prevent its consumption,

Individual indicators of the standard are structured according to the hygienic importance,
which enables a detailed differentiation of importance of the failure to satisfy the standard and first

of all the determination of the order of emergency of correcting measures.
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The exploitation of sources in Quarternary sediments — about 45% of the totally evaluated
exploitable richness of underground sources in the watershed is found in the Quarternary periods of | \
the river Morava — bringing problems dealing with the long-term changes of the quality and with

the decrease of the water being caught, with the increased danger of poliution of water saturated

environments and conflicts with the interests in exploitation of the territory — especially in agricul-

ture. (Fig. 6) All these influences were considered in the evaluation of exploitation of individual
sources. As a general phenomenon with the locally changeable intensity of its course appears here
the increase of the contents of iron and manganese in the water being caught and sampled. This may %
provoke the increasing need for treatment , a permanent decrease and sinking of the richness by
chemical colmatation and in extreme cases the necessity of abandoning the sampling (catching)
locality. These factors appear in the most considerable way in the catching territories in the lower

stream of the Morava and the Dyje, i.e. in the districts of Hodonin and Breclav,

By the non-favorable factor of chemical coagulation are potentially threatened all underground
sources with catching with boreholes and wells; the relevance is given by the acceptable length of

the cycle of the necessary reconstruction of the catching equipment. From the point of view of the

effect of the colmatation process it is very advantageous to use the localities of used gravel-pits. The
gravel-pits used in the watershed of the Morava since 1961 as water wreatment plant sources offer
just relatively large capacities, but with a very good quality of water they enable to a certain extent

even impact changes of the quantities of accumulated volume of water being caught. The method of

water sampling may be chosen either directly from the reservoir (Kvasice, Tovacov) or by means of
the well feeder in the embankment (Naklo) or in a combined method (Ostrozska Nova Ves).

The exploitation of underground waters in quaternary deposits is always coming in discrepancy
with the intensive human activity in other economic fields. This activity is also in a high degree
concentrated in favorable conditions of valley meads of streams. For increasing the exploitation of
underground waters the important factor is represented by the extent by which are the interests of
agriculture influenced by the occupation of the territory with quality soil or by limiting measures for
the protection of quality. For the water treatment plant exploitation it is therefore necessary to aim :
only at the localities where water may be caught concentrated on the maximum area. The connec- ‘k
tions to intensive agricultural production are important, especially in the case of the following |

sources: Lesnice and Mohelnice in the Sumperk district; Pnovice, Naklo, and Senice in the Olomouc
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district; Hrdiborice and Smrzice in the Prostejov district; Tovacov in the Prerov district; Brest,
Postoupky, and Hulin in the Kromeriz district; Ostrozska Nova Ves in the Uherske Hradiste district;
and Bzenec in the Hodonin district.

In connection with the danger of water pollution of water-saturated underground wéter is the
great concentration of settiement and economic exploitation of the territory in valley meads of
streams. The most relevant are those types of pollution that cannot be liquidated by means of natural
processes. Examples of these are pollution by raw oil and its products and pollution by chemical
matters that may decompose only by artificial methods. The sources of pollution are represented by
industrial plants using the following materials: raw oil pipe lines, product lines, dumnping places, and
airfields. At present the tervitory in the Prerov district between Bochor and Zarici is seriously at-
tacked by the pollution by raw oil matters and chemical wastes. In this case, the assanation measures
result in the decrease of the exploiting capacity and also in the sampling and catching areas of Brest
and Chropyne. The catching territory of Holesov situated in the direct neighborhood of the aero-
drome and the fuel tanks is also potentially serious threatened. The suitability of the underground
water for supplying water for the inhabitants in the watershed of the Morava River is illustrated in
the enclosure (See Fig. 7).

According to the investigations carried out, 33.9% of the water produced does not satisfy the
standard in its full extent. In the evaluation of hygienically considerable criteria, 21.4% do not
satisfy the conditions; in the evaluation of the most relevant criteria, only 5.2% of water produced
do not satisfy the conditions.

In the total European comparison the satisfaction of the standard of quality of water is average.
The backwardness of developed European states, where the standards are unsatisfactorily indicated 1
- 50%, is not too expressive. (see Fig. 7b and 7¢.)

The main reasons for not satisfying the required quality of water are represented by the deterio-
ration of the quality of raw water in the sources, increased demands on the quality of drinking water,
inadequate technological equipment of water treatment plants, the level of performance and opera-
tion, and maintenance of water treatment plants and similar plants and hydraulic overloading of
water treatrment plants.

To reach a satisfactory level of water supply is a long-term and quite demanding task which

includes measuring the fields of hygienic control, increasing operational discipline, changing of the
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organizational structure, and approaching of the population. But, first of all, it represents high
financial demands.

For the improvement of the present situation in supplying water, it is necessary to choose a
differentiated approach according to the fixed order of priorities. The extent of the health threat to
the population is to be considered as the most relevant criterion. For this reason, it is necessary 1o
consider improved water quality in individual sources a high hygienic priority.

In a series of cases, the solution would require enormous investments and operational ¢osts or
the correction of the water quality is outside the contemporary possibilities of water treatment tech-

nology. In the interest of the health of the population the only alternative is 10 quickly change the

contemporary conception of quality water supply for drinking water and to pass alternative solutions.

At the present, this is represented by the preparation of the production and the distribution of packed

table and suckling water.

1.4 The Effects of Water on the User

1.4.1. Drinking water supply and public water-mains

At present in the watershed territory of the Morava River, 2,062,079 inhabitants (i.e. 75.4% of
the total number of residents) are supplied with drinking water. 536 water-mains administered by
the plants "Vodovody a kanalizace" (Water-mains and Sewerage) and 57 administered by the local
authorities supply the consumers with 249,382.10°m’ per year" of drinking water. The specific need
represents 331 L ob!-d'. From the total amount of drinking water produced, actually 46% is used in
households, 20% is taken by industries, 4% by agriculture, 10% by other consumers, and 20%
represents water without bills (i.e. performance/operation and losses).

The development of some selected indicators characterizing the drinking water supply in the
watershed of the Morava River is given in Table 5.

The development curve of the total drinking water consumption shows, according to the latest
pre-conditions, a short-term sinking trend. By the year 2000, there will be a slight increase. The
development of water consumption for households will have a parallel course with the development
with the total need for water. The perspective need for water for industry will decrease as a result of

the exploitation of new technology and re-circulation of water. The underground sources add a
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capacity of 5,460 1.s! to the supply of drinking water for consumers. Surface sources of water
contribute 3,150 Ls”. In future perspective, the share of exploitation of the surface water increases
to the detriment of the underground water. (See Tab. 5)

For the quality of drinking water, we have the standard CSN 75 7111 which is in effect since

January 1, 1991, and is in accordance with world standards for the quality of drinking water.
1.4.2. The Sources of Water for Public Water-mains

a) The Underground sources

The greatest riches of underground sources are situated in the valley mead of the Morava River
in its Quaternary deposits. These sources may be exploited for the water treatment plants with out
costly treatment. The area of chalk in the watershed of the Svitava has quality drinking water as
well. The area® of crystalline in the north and southwest of the watershed of Morava are character-
ized sources with low richness (in the region of Jihlava, enriched Ra). Southern Moravia has under-
ground waters which, though rich in richness, demand more treatment to improve their quality. Even
the gravel pits are exploited with advantage for water treatment plant purposes--these gravel pits are
usually adjacent to the stream of the Morava River. They enable the balance between the vacillating
character of catchments and samplings.
b) The Surface Sources

Even in this area the water treatment plant reservoirs, and to a smaller extent, the diversion
form free streams are exploited for the supplies with drinking water to the population. The reservoirs
with a good quality of water are in operation-- (e.g. Vir on the Svratka; Vranov on the Dyje; Znojmo
on the Dyje; Mostiste on the Oslava; Slusovice on the Drevnice; Opatovice on the Mala Hana;
Karolinka on the Stanovnice;) and smaller reservoirs where the quality of water samples often bring
operational problems during the course of the year. To these reservoirs belong: Hubenov on the
Marsovice brook; Korycany on the Kyjovka; Bojkovice on the Kolenac; Ludkovice on the
Ludkovice brook; Frystak on the Frystak brook; Nemilka on the Nemilka; Boskovice oh the Bela;
Nova Rise on the Olsany brook.

In the far future, construction of water treatment reservoirs at Strizov on the Brtnice and a

multipurpose work at Hanusovice on the Upper Morava are being considered.
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1.4.3. The Solution of the Development of Public Water-mains

The distribution of sources suitable for water treatment plant exploitation is considerably
unequal. Therefore, the increasing and growing supply net of group water-mains integrates with the
water treatment plant systems. In the watershed of Morava the success of the conceptual solution of
supplying drinking water to the population from the nearest perspective, will be in cooperation with
water treatment plant systems projected: Western Moravia, Brno water treatment plant system;
Southern Moravia, the territory along the Morava River and Northern Moravia, the water treatment -
plant group Vsetin. Due to insufficient capacity of the sources in the watershed of Morava mainly
because of their insufficient saturation during the period of hydrological minimums, it will be neces-
sary to subsidize from the watershed of the Odra (the reservoir Slezska Harta) by the year 2000. In
the far future, the supply of water will also be augmented from Zitny ostrov (Rye Island).

The design of the development of the water treatment plant systems in the Morava watershed is

given in Picture 8.

1.4.4. The Conditions of Realization of Conception Aims

In the present economic situation the first class task for the continuous supplies of population
with drinking water is the reduction of losses of water due to maintenance and reconstruction of the
equipment already in use. Further, it is the increased protection of richness of sources for the present
and future exploitation by the preparation of operational manipulation regulations and greater effec-
tiveness of their influence by the collaboration of individual water-mains or water treatment plant
groups. The underground sources must be thoroughly protected against antropogennous activities by
individual sources by means of already mentioned protecting zones, by the control of the activity in
the protected areas of natural accumulation of waters, and by common protection of sources within

the frame of the protection of the living environment. The construction of new sources and feeders

will be connected with these measures.
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2. Emissions

2.1. Communal Pollution and Waste Waters from Industry

In the section 1.2.2. the quality of water in the streams in the Czech part of the watershed of the
Danube is documented. The antropogenneous influences as represented by a quantity of polluting
matters from point and area sources prevail even if the qualitative regime of the surface waters is
influenced by various natural influences such as the hydrological relations.

In the watershed of Morava there are 2,740,000 inhabitants and from them 72% are connected
to the public sewage. This situation corresponds to the average situation in the Czech countries.
This public sewerage, however, has often erected waste water treatment plants so that their construc-
tion brought just the concentration emission of pollution into one place and in this way, brought a
deterioration of the influence on the stream.

Approximately 1,300,000 inhabitants (about 48% of the total) of the watershed analyzed are
connected to phblic communal water treatment plants. A smaller percentage of inhabitants discharge
waste into the industrial water treatment plants. (Veverska Bityska, Napajedla). The waste water
from other inhabitants is pre-treated in domestic waste water pits or is discharged without being
treated. The requirement of the authorities to construct the domestic cesspools without an outlet of
waste water in communities and without communal water treatment plants is not often respected by
the inhabitants.

At present practically all important communities have prepared studies or even projects of
finishing the sewerage network and construction of water treatment plants. The realization of these
buildings is, however, postponed several years because of the lack of capital. The water treatment
plants what currently in operation or under construction are largely in the mechanical stage of pre-
treatment and biological activation. Just some of these water treatment plants are also directed at
removing nitrogen by means of nitrification and denitrification. The technology for the reduction of
phosphorus in communal water treatment are not used in practice, even if, with regard to the content
of nutrients in the streams, it would be necessary.

In Table 6 the registered sources of pollution which discharge more than 100 t BSK® per year

are given. The two largest sources (the towns of Brno and Olomouc) are nearer characterized from
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the point of view of liquidation of waste waters in Complements 1 and 2. It is a common practice
that industrial plants in the given locality are connected to the communal water treatment plant.

From the outline it is seen that besides the communal sources the foodstuff industry belongs to
the most relevant polluting agents of organic pollution which is discharged. A great problem of the
rivers in South Moravia is that of seasonal work of sugar mills,

In the past, during the autumn months the Morava River--from Olomouc to where it joins with
the Dyje--was a dead stream because of its lack of oxygen. In more recent years, an express im-
provement occurred after the reconstruction of the sugar mill in Hodonin and after the construction
of the water treatment plant in the sugar mill in Brodok of Prerov. The greatest water quality im-
provement is represented by the stopping of sbme sugar mill services.

The pollution of streams by easily removable organic matters (indicated by the value BOD S s

~ the best mapped sort of pollution in our country. Therefore this indicator could serve as one of the

most important criteria in the determination of the order of urgency in the construction of water

- treatment plants as outlined in section 2.2. This order was constructed during the five-year evaluas

tion by the Ministry of Living Environment of the Czech Republic of water economy/conservation.
There are also other reports about the need for construction of water treatment plants based on local
conditions and relations without regard to the general impact on the watershed.

As in the case of monitoring the streams, it would be necessary to continue the investigation
and documenting further indicators of the quality of the water being discharged. Even if water
management decisions are for some industrial polluters determined the limits especially for heavy
metals, the summarized values of discharged quantities of these matters are not available. It is as in
the case of the nutrients that the contents of phosphorus is analyzed just in a few water treatment
plants. The most unexplainable facts exist in the discharge of specific organic matters (e.g. chlori-
nated hydrocarbons--whether from chemical, paper mill, textile, or other industry)

An important economic factor forcing polluting plants to construct water treatment plants is
represented by fines payable for discharge into streams. These fines go into the State fund of the
living environment and in this way, become the source for providing financial support for constric-
tion of water treatment plants. The fine is charged for pollution included in the BOD, category,

insoluble matters, raw oil material, diluted inorganic salts, and obvious acidic or alkaloidal composi-
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tions. ‘The administration of these fines brings in verifiable data for balancing the sewage being

discharged. The data for 1990 is given in Table 7.

2.2 The Order of Urgency of the Construction of Water Treatment Plants in Critical Areas
form the Point of View of the Quality of Water,

Within the scope of the protection of the quality of waters, one of the main tasks may be
indicated in the determination of the optimum order of the planned assanation measures, which in a
narrower sense may be undersiood as the determination of the order of urgency of the construction of
water treatment plants. The goal of solution of this problem is to place the investment means for the
reduction of the loading of recipients from the decisive sources of pollution in such a sequence
which would be from the point of view of elimination of critical sections of the streams most effec-
tively.

In the Czech Republic in the past ten years the mode! for objectively proceeding in the evalua-
tion uses the knowledge from the field of evaluating analysis. The multicriterial method being used
has first of all the advantage that in the interpretation of the results the deciding factors have a survey
about the used factors and according to the need they can reevaluate their importance. The proposed
system of evaluation consists of the criteria selected with the effort to obtain the broadest ecological
access. The importance of the criteria is in the decisive process expressed by means of the so-called
balances of criteria constructed by the team of experts with the application of Fuller's method of
deciding analysis.

One of the main priorities of the above mentioned proceeding is that it does not lie only on not
sure data about the waste being discharged but it starts first of all from the measured values of
pollution of recipients. The determination of the degree of pollution of streams starts from a detailed
saprobiological documentation of streams. The treatment (solution) is directed to the fields with an

expressively unfavorable quality of water from the point of view of organic pollution as character-
ized by the index of saprophytic. By means of the above mentioned proceeding just the influence of
the whole nodes of pollution is evaluated. This pollution may be created even by a group of pollut-
ing actors resulting in several not very far localities. Within the scope of the ten used criteria the

decisive point of view is considered to be the worsening of the quality of water in the stream under
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the polluting actor. Then follows the criterion preferring the recipients with water treatment plan
samplings. The third criterion in the order prefers the sources of pollution in streams being more
rich in water, in the further one there is evaluated the total length of the stream with the quality of
water being worse than it corresponds to natural situation. In the fifth criterion the total further use
of water from the negatively influenced part of the stream including the special protection of certain
areas is evaluated. The evaluation of the present and perspective contribution of pollution from the
sources represents the contents of another two criteria. From the last three “ecological” the highest
relevance is that of the influence of the canalization of streams on the situation of biocenoses being
expressed in the reduction of self-cleaning processes in the river. Another criterion characterized the
changes of the self-cleaning ability in the relation to the size and equality (uniformity) of the slope
(gradient). The last criterion characterizes the influence of the area pollution.

The resulting order of urgency of the construction of the water treatrnent plants for the territory

of the watershed of the Morava is given in Table 8.

2.3 Aerial (planar) pollution resulting from agricultural production

The agricultural production is until now expressively visible in the changes’ of waier, first of all
in connection with the application of a high quantity of agrochemicals for the land. The used method
of large area agricultural economy in the past thirty years influenced on principle first of all the
increase of concentration of nitrides and together with unsuitable intensification of animal produc-
tion contributed to the total increase of eutrization of waters. The treatment of the water manage-

ment problems of agriculture is based on collecting information about the agricultural activities in

partial watersheds (subwatersheds) and their parts (application of industrial fertilizers, the composi-

tion of agricultural products, the numbers of animals, etc.).

The potential threatening of the watershed by water erosion is evaluated as well. The obtained
information about the agricultural production is completed by the set of data about monitoring the
quality of water and the removal of nutriments. The evaluation is directed to the sorting and indicat-
ing of spots being critical from the point of view of pollution.

At present the transformation occurs in the agricultural section. We expect of it that — besides

the changes of the owners rights and the transition to a more rational method of economy 1n the
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landscape — even the share of agricultural pollution will appear in its reduction in a considerable
way. E.g. already in 1991 when the high-principled reduction of financial supports in agriculture
occurred the decrease of use of industrial fertilizers occurred as well. The removals of mineral

nitrogen were decreased immediately too.

3. Summary

The river Morava being one of the largest tributaries of the Danube on it's central part of
stream and draining the important part of the Czech Republic is evidently negatively influenced both
by the municipal and industrial effluents and by the agriculture activities. Permanent investigation of
the quality of surface waters has been occurring since 1963, complementary saprobiological monitor-
ing started 13 years later. One of limiting factors of further extension of monitoring is above all
insufficient equipment of laboratories.

The largest problem of the quality of water in this watershed until now represents the organic
pollution coming from point sources of pollution with insufficient treatment. In autumn period the
quality of water is further worse caused by seasonal operation of sugar mills. The worst pollution of
the river Morava is observed downstream the town Qlomouc where the river is considerably devas-
tated by the pollution from this agglomeration.

In spite of the fact that exploitable richness of underground sources of water represents 55% of
all sources of drinking water the watershed of the Morava cannot be considered as a territory being
especially rich in these sources. The most dangerous pollution is that caused by raw oil and by
chemical materials that may be decomposed with problems only. The sources are represented by
industrial plants, raw oil pipelines and dumping places. According to the investigation 33.9% of the
water produced does not satisfy the standard in its full extent. The main reasons for it are repre-
sented by the deterioration of the quality of raw water and non-adequate technological equipment of
treatment plants. Substantial improvement represents continuous supply of population with drinking
water is the reduction of losses of water and increased protection of richness of sources.

Out of 2.7 million inhabitants in the watershed of the Morava, 72% are connected to the public

sewer system and about 48% to the public water treatment plants. At present all important commu-

20



nities have prepared the study or project of sewerage network or water treatment plant, the realiza-
tion is however postponed for the lack of investment means.

Acrial pollution has been evidently influenced by the used method of large area agriculture
economy. The increased concentrations of nitrites contributed to the total increase of eutrophization
of waters. The present transformation in the agricultural section promises besides of the changes of
the owners a more rational method of economy followed by the decrease of agriculture pollution.

There have been prepared many materials and documents that would enable the state adminis-
trators to make decisions in the field of water quality management. As an example of this activity is
presented the order of urgency of hot spots assanation in the Morava watershed. Water management
and water quality management has in the Czech countries a long tradition. Although the basic
technological processes have been known in Czechoslovakia the evident development of ecological

equipment for the economic reasons has not come yet.
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Hydrogeclogical regions in Morava watershed
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VYZNAMNE)Si VODARENSKE PODZEMNi ZDROJE

Important undergrond drinking water sources

No Name Explol'{:a{fl'ol'!
Por C. Nazar roroje Ao rydatnasd v {5~
f krodolova &/ 550
2 rikyrorios , Y
g lesnice §0.0
# Nodelnice : 725, @
& Haovice 20,8
¢ tovel 2000
7 Pdovice - Nokio 2100
F SVdndnov 920
[ J él”odf‘ 2080
© fehice 509 .
- roie_Opalovice 0
[ ] 8lexovs I + X 1080,0
L) Dwrxice Y
~ *roiborsoe e
»~ Mrachorec . ¥o.r
Lid Roxhor B x. £3.0
N Spesor - Jorior 35,0
9 ﬁw&y 920
0 la.faay 208
2f 8resy/ e
e Keatn - Ohroda 400
» A!.nhgp}y N
25 Ormarice : w0
% Krasioe 1o
LLd rvmadoy 1000
28 #nedpole - 80,0
2 o0k, H_Ves 260,0
20 Mooy’ 2.0
2 srenec 2002
L4 Wanovice w0
32 Meros/or 2%, 0
» = 0
a5 Modonin 1000
36 Niku/hoe . 720
Lid Lechroe 90,0
38 rechr 0.0

[ obr & 6
Fra. &
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Underground water acceptable for drinking water supply

VHODNOST PODZEMNI VODY PRO ZASOBOVANI
d  OBYVATELSTVA

\\ T R .V POVODi MORAVY

vody |. kategorie

vody Ii. kategorie

vody Ill. kategorie (méné vhodné & nevhodné pro zasobovani obyvateistva)

less acceptable
oblasti vyskytu podzemnich vod s koncentraci dusiénanl prevainé v rozmezi 25-60 mg/l

S NO3 concentration 25 - 60 mg/l

Obr. ¢. #



OCHRANA VODOHOSPODARSKY VYZNAMNYCH UZEMI V POVODI MORAVY

Important water protection area

Zamberk - Kraltky
Jeseniky |
2Arske  rrehy
Wjchododesks krida
Kvorier feky Morovy

“woh W N

-~

POVODI YOOARENSKET YYUZIVANYCH TOx:

3 odbérem ¥ ¢ 109

’ ‘\\,.-> s cdbécem reshegvanym do « 2000

QBLASTI PRIROZENE AXUMULACE yOD

Obr. & Fa
Fq. 1a
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OBR. C. e PREHLED UKAZATELU PODILEJICICH SE
. Fe NA NEPLNENI NORMY

List of indicators laying out of drinking water standard

PQOLE POCTY according to the number of connected population
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tab. 1
Easic data about subcatchmanis
Subcatchinent Leght of Dyrainags Average Average Average Average
Mo MName nain stream Arsa throuagh year YiZAF speclfic
flow autfiow precipit. outflow
(km) {hmd) (mi/ s} imil.m3) - {mm) (l/s/km)
4-10 Upper 78.7 2139.1 i7. 4 770 2.1
MORAVA
4~ BECYVA 119.3 1625.7 17.5 S560 847 10.8
4~-12 MHMidle 174. 32 T457.9 B0, 8 7L4 5.9
MORAVA 1
4-i% Midle Z83. 6 10470, 8 65,0 &74 &.0
MORAVA 2
4~-14 HMidle LVJE 243.4 36163 14.5 588 .2
4~-13 SVRATEA 172.4 7140, 3 13.0 487 aez .7
4--14  JIHILAVA iR4.5 IOOT. 8 11.5 IT0 581 Z.8
4-17  Lower LYJE Z11.2 12418.7 Z.8 140 585 .z
MORAYA in CR 287, 2410725 1G8.0 &4 4.9
MORAVA
alltaaether I77.6 2H379.7 12,0 145 &41 4,7
The values of characteristic through flows tab. 1.1
m-day flow n—year flood
Frofil
0 270 A T6H4 1 5 i0 20 S0 100
(mi/s) {m3/ s
HoRAavVA-
~below LYJE 130 .9 183.8 13,0 440 B840 1020 1150 1345 1300
MORAVA-mouth 14=Z 48.70 20,7 14.3 139 TSE @T0 10370 1210 1750




Surface and underground water using in 1988 (in l.s'l)

Tab.2
Subcatchment Surface water Underground water
No Name public industry |agriculture public { industry | agriculture
supplay supplay
system system J
S IF E R S I S P F R+ S E 3 3 S E I - 4 T+ 3 3 3L+ F L P4 F L AR it P i - T ] F:::::::::============:=========
4-10 | Upper Morava 176,2 541,3 46,3 763,8 1051,2 274,9 0 1325,1
4-11 | Bedva 277,6 500,8 5,3 783,7 732,0 29’2. 0 761,2
4-12 | Midle Morava 1 118,9 €07,5 12,0 738,8 904,8 145,1 0 1049,9
4-13 | Midle Morava 1T 327,0 191,3xx 54,6 572,9 627,4 109,4 3,0 739,8
4-14 1 Upper Dyje 425,8 33,5 B47,8 1307,1 93,5 47.8 4] 141,3
4-15 | Svratka 2072,1 448,9 173,7 2694,7 1808,9 104,8 0] 1913,7
4-16 1 Jihlava 333,4 1703,8 32,4 2069,6 244.5 40,5 0 285,0
4-17 | Lower Dyje 48,4 129,1 248,7 426,2 315,1 49,5 1,5 366,1
Morava in CR 3779,4 4156,2 1420,8 9356,4 5771,4 801,2 4,5 6593,1
4-21 | Yah tributories | g5 5 18,7 0 40,2 15,7 4,3 0 .20,0

Notes: xx Without cooling water for power station in Hodonin
xxx Without forest irrigation



WwWATER DuUaAsL I TY EVALUATION tab.3
in selected indicators
according 0% praobability of not surpassing
172461990

B ODGS
Obzservatin profil ] Cc o DMissolved N3 " N H 4
outside suger solids
mill p=tiod
Nams River tm mg/sl class m3/1 class ma/1 class mg/l class] mg/1l class| m9/1l  class
IRAVICANY MORAVA 272.8 1Z.4% 4 .49 4 22.78 4 TO7 .92 z 8. 46 3 1.13 3
TENMOVIR MODRAVA  2Z237.0 7. 50 A 5.568 3 1%.30 x Ta1.32 z 2T, b4 3 1,37 =
HORYMNE BECY =4, 6 4.4 b 4,40 2 B = TT& aé6 z 17.463 3 (P} 3
JILEOVICE VALOVA 5.0 &£3.14 ] MQ.ZE 5 Z4.53 S H58. 30 ] 31,00 3 7.95 5
ZIMEROY HAN& 2.0 165,322 5 g, 54 5 F7. 73 o 9“1.14 4 24, Ab 3 S5.83 4
TROFOVICE REVNICE 4.3 17. %1 z 1,.g 3 S. 46 ] 7.28 = I, 00 2 T.52 s
JHNOVICE OLSAVA 2.5 14,23 4 10. 46 4 14,30 3 : ' = IZL00 4 d, HO 4
SNZHOT MORSVA 81.0 11,00 4 10,33 4 134,486 4 137 . 462 z =27 .84 3 .97 4
NGIMO DY JE 2.8 4. 50 2 4,74 2 = T10. 64 = A¢, L5 4 2, 34 2
INVLIN LYJE F4.5 3., 98 S 3R.3Z S o ST R = I.E2 4. Z.55 4
IR ’”FGTFQ 11z2.1 4,77 2 4,357 z a 2hb.Ph i I5.00 4 RIS | 2
1 ZARKY SVREATEA S0.2 5,20 3 5.20 3 = 78,30 2 I9.584 4 1.535 3
ZRANY SVITAVS 11,9 4,873 3 h. 33 = = 14632.73 2 8. 45 4 227 3
T oCHoY LITava G, 4 123,20 5 32,983 b o 1202.64 5 43. &6 4 11,400 S
SANOVICE SVRATEA 12,0 Z0. &b 35 F.32 5 4 5535.58 = 42, O 4 P73 S
TRANOY JIHLAVA 138.14 10,33 4 10.92 4 4 T14.32 z 472,338 S 5.8% 5
SLAVANY O5LAaVA Z.4 L.5673 3 bH.7 3 4 TOF.FE 3 4., 50 b 1.28 =
VAENCIZE ROEYTMA 0.5 8.73 3 .23 s 1h.nu 4 SRELT = S2. 866 5 1.21 3
SENCICE JIHLAVA 4.2 b.73 = 708 3 O, G I/ AFhH. bG 2 34. 4646 5 Q.90 3
YAN JIHLAVA 2.2 6.9 IR 7.39 3 12,00 4 544,64 = SE.00 S 0,38 3




HYy DROGEOLDODGICAL SITUATTIOHN s tab. 4

all valuesg in ¥ of area

Fermeability of rock Hydrogeological investigation|{ Summary hydrogeclogical evaluation
Subcatchment investigated
permeable full] less in the vninves—| important less otherfonly local
No Mame imperme-— : detailedirough onlyvitigated area important importan.,
able
little| more|gcod category
Fras
area| A, B Ct cz

4-10 Upper

MORAVA &645.7 16.7 1.7 ]14.9 - - a.2 21.7 783.1 19.8 7.7 F.3 54,2
4-11 BECVA St.1 3.7 114.9 1. - - 1.5 2.3 9.7 .4h .4 7.5 86.5 "
4-12 Midle

MORAVA 1 55.8 2.2 - 14,0 - - 7.9 &. 3 85.3 18.& I5.9 - 4.5
4-17 Midle

MORAVA 2 80.35 5.8 2.3 111.6 - - 11.3 ~ a88.7 10,4 4.7 - 84.7
4-14 HMidie D¥JE g1.32 156.7 0.2 1.8 - - - 7.5 2.9 8.3 22.7 - &8.5
415 SVRATHEA S&. 3 30,7 0.9 F.3F 2.4 2.2 - 15.% 81.3 10, 7% a.3 23.4 &0
4-146 JIHLAVA . &8.5 29.5 - 2.0 - - -, LI 9T.6 6.7 7.2 .1 ai. 4
4-17 Lower DRYJE I7.1 Z1.8 (15,0 |14, - - 12.9 S, 79.1 8.6 28.8 - 2.6

MORAVA b6 4 21.2 Z2.9 Foo| .S 0.7 .o 10,0 85.7 130t 1Z.0 7.5 sHb. 4




Same indicators of development of drinking water supdy

Tab.5

indicator unit 1985 1990 2000
total population 103 2 7?9,450 2 735,086 2 779,100
popu}atipn cgnnected 3

to distribution system 10 1 903,810 2 042,079 2 414,760
percent of connected population

in Morava basin % 69,8 75,4 86,9
total percent of connected
population in €R % 79,5 83,5 87,0
drinking water production rn}.year'1 227 597 249 382 251 195
lenght of distribution system km 9 203 10 B24 11 854
underground water using % 65 63 53
surface water using % 35 37 47




tab. &
Ma I N S 0URCES oF FPOLLUT I ON

in the Danube River Baszin in the Czech Republik

FRecipilient: BEODRS Dissolved
- =0lids
Mame km tiyear m3/sl mg/1

3 0our

n
s}

m
T
1]
I}
4

o Name

1 SM. FIVOVARY HANLISOVICE fs. MORAVA , II56.55 Z0.83 2320, 0

z OLSAM. FAF IRNY .. DLSANY P.m. MORAVA RS RN 077 5.3 421
) SELIFD VIEYROVICE fs. ESMA 11.2 94,0

4 CESEOMOR.ETERNIT. ZAV. SUMFERK S, HAHOM 0.2 14.7 2537
5 SUMFERE C.5. ERATRLUSOVEEY FOTOK 00 117.3 15.1 OO
& NEALEG. BLLUGOYV fe, BLULGHEOVZEY FOTOE Z.21 Z5.0 HEZ. 0

7 MEZ ., FOSTRELMOV . Mo ifta MORAVA IO, 7S Z.4 g.45 2014
o C5Aa0. ZABREH ' M. M, MORAYVA 294,57 CELL7 TEHOLO 1847
? TEZLA.LaNSkEROUN ' at, O5TROVIEY FOTOE 2700
10 L AN O =T O3TROVEEY POTORE F1hA.3 T
il JABREH. HAa, MOR .. MORAVEEA SRAZAVA 147.1 47
1= aM, FIVOVaRY LITOVEL ) fe. MLYNSEY FOTGE 1242

—
+a

HTEMNBERK (= SITEA

15 MARAV T A, HLUBGCEY M., BYaTRICE 243R0

16 o OLomMaus =P MOFAYA G57468.1

17 VBETIN ' F.5. VEETINSEA BECVA ind.s 578

18 P ZNGY P.S. ©ROEMOVSEA BECVA ; L. 7 Z740

19 LExOuy ZaveDy YALAS.MEZIRICT M. M. BECYA 4058

20 HRANICE =1 BECVA 338. 290 1050 H. T 70
T 1

Z21 FREROV. CHEM, ZANVODY . FRERQOY c.i. BEC ZZTA
22 FREROV-HERNCLOY F.Se BE i 2. 10 IE0.3 8.8 ik
=5 CLUEROVAR VREATEY ’ 5. EL& 15.783 a0, 73 53z.0

=4 FROSTEIQY FoSe ValovVe 15. =4 201.3 2200 L63
v CUkROVAR VYSEOQY - fs. CRENOVE A e 400 162.6 1915.3
=4 CUERDVAR HEMCICE NA HANE =, HarA 11.51 1246.56 THE.0
Z7 EROMERTZ =3 MORAY S 192.561 PEART: S 30,0
=g ZLIN P.5, DREVNICE &H. 48 &7%.3 45,0 =73
s SVIT.DTROEOVICE 1. DREVHICE 0. 06 1972.7 IT2.0 1724




No

S ouwrece

Name

BODS3

Mssaolved
s0lids

Specif. Mame E.m t/vear ma/sl mo sl

a0 SLOED. BARICE fs, JANMEDVICEY FOTOQE b P 100,.9 &01.9 7O
Z1 CURFOVAR UH.HRADISTE T5. MOFAYE 155,70 367.8 1.0

32 UH., BRGO e Sa L= ANE Z1.799 Fi4,.8 513.0 Rih
RIS LACRLUM OSTROZIGEA NOVA VES fs. FETRIFOVEL T30 15.7 1438, 0 1672
=4 IELEZARNY . VESELTL . MAD. MOR MM MORAV G 155,47 .48 4.8 35391
5 QL OO, RIENED g, SYROVINEA ‘ ., 7 TOZ.2 705,.0

Rt JME.EHO, HODONIN CoWe AORAVA 78 28E.6 2.2 755
37 ZHMOSMO~-D0ESICE P.S DYJE - 1246 121.7 &, 4 =58
9 FRUMYSL MASNY OLESNICE . HOTIONTMEA 13 AZ.2  Z2BZ0.0

40 VMIGONA BRNEMEC t.p. SYITAVA 7E 2047 1200,1 1710

31 - ADGMOVSEE . STROJ IENY . ADAMDYV m. M.,

SVITAVA

42 BENO-MODRICE BeS. SYRATEA - 37. 80 203, 4 2.9

a3 JM.FFUM, MASNY KOSTELEC U J fs. JIHLAYVA 0. 50 135.6  759.0 1112
44 J THLAVA PG, JIHLAYA 140,70 Z31.2 6.9

45 TESLSA JIHLAY at. JIHLAYA 0.2 2.8 1510
A4 TREBRIC b.S. JIHLAVA 74,30 155, 3 39,0

47 avIT YELKE MEZIRICI 1. OSLAVA 67.6 ITER.O FHO0
43 VoMETIRICI N, =3 TES.S 0 945.0 1570
49 . MORAYSEE BULEJOVICE P.S. TLEQ Z19.3. 401,90

H0 FRUTA, MIROELAY fs. SOSLAVEA 14.70 19,7 131007 2448
51 FRUTA YRANIVICE fe. g 15.1 LEF.0 1155
% MHEG, MOSTARNA. HUSTOFECE.U. BR  m.m. 0.3 7.3 1744
I FODIVinM : g.s. STRAUHA 2B7.O0 0 TR0.4 1420
=4 BRECLAY F.S. £77.7 Hb. 1 547
55 FrRUTA LEDWICE fs. 10,0 A0 332
5b FOSr& BRECLAYV — HYDRAUL.CL. c.i. I554
57 YIS P.S. S0, 20 I73.6 159.7

=3 SLOHG . DUBNANY fs. JARER i.30 a4, 4 604, 0 &ia

pecification:

PaSe public sewage systam m.m. — metal and machine industries et. - electrotechnical
fs. -~ foodstuff industry i. - leatherstuff piant industry
c.i. ~ chemical industry CoWe — Cocoling watsr Tor powsar stabtion




Point surces of pollution in Morava basin - 1990

Tab.?7
BUDS undisoved oil dissolved acidity
matters matters inorganic salts or alkality
Number! 'c.ye.-ar'1 Number t.year‘l Number | t year’1 Number t.year’T Number | t year'1
ettt s i A+ H It  E Pt - R R I i R ] TS gesoo==eYy 2:::2:::::::::::2: EEECSREESSES=SE=
Registrated
surces 2231 |32 320 2231 30 105 94 13 90 49 620 20 €1 815
Payments taking :
surces 489 |27 093 13 1 324 3 4 39 45 962 9 59 693




Tob. &

The Order of Urgency of the Hot Spot’s Assanation
in Morava river basin
determinated using the multicriterial decisive analyses method

Hot spot Recipient Subcatchment Final point
No Name - evaluation
FIS IS I I It 43 134t 334ttt 111 111113133ttt i bttt
1.] 0lomouc Morava up.Morava 252 |
2.| Otrokovice | Morava m.Morava 194
3.| Brro Svratka Svratka . 178 :
4.1 Butovice Litava Svratka 167 ;
5. Kyjov Ky jovka Dyje 166 f»f?‘i_
6.| N.MEsto n.M.| Bobrivka Svratka 155 ’
7.1 Vel.B{te$ Bityska Svratka 152
8.} Svitavy Svitava Svratka 151
9.1 Nové Vesel! | Oslava Dyje 150
10.] Zlin Di‘evnice m.Morava 149
11.| Polika Bily potok Svratka 143
12.| Hustopete Stinkava Dyje 143
13.] vel.Meziric{|Oslava Dyje 143
14.| Sumperk Desné up.Morava 142
15.] Ole3nice Hodoninka Svratka 140
16.] Bysttice Bystricka m.Morava 139
17.| Zdanice-Cej&| Trkmanka Dy je 138
18.] Kutim Kuf imka Svratka 136
19.] Prostéjov Valov4 m.Morava 135 i
20.| V.Opatovice |Jevitko up.Morava 135 1?
21.} Bzenec Syrovinka m.Morava 134 f%
22, Vy3kov Hand : m.Morava 134
23, } Mor.Bud&jovice Jarom&fice Dyje 133
24.| Zastdvka-Rosice Bobrava Svratka 127
25.| Uh.Brod-Nivnice 013ava m.Morava ‘ 124 3
26.| Babice Jankovsky p. m.Morava 124 :
27.| HoleZov Rusava m.Morava . 122
28.| Zdounky Kotojedka m.Morava 122
29.1 Sternberk Sitka up.Morava 119
30.| Trebi&- Jihlava Dyje 117
Vladislav
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1. Assessment of Water Pollution in the Hungarian Part

of the Danube River Basin

l.1 Description of the River and its Tributaries

(Some parts of this paragraph are excerpts from the Country
Report prepared for the International Conference on Water

and the Environment. Dublin., 1990)

Geographically, Hungary is situated in the lowest, pre-
dominantly flat land area of the Carpathian Basin, flanked with
mountains on three sides, between the northern latitudes 45.5
and 48.5° and the eastern longitudes 15 and 23°, The surface is

gently sloping southwards. The average elevation is about 100 m
above sea level, only 1 §& of the area surpassing the elevation
of 500 m. The area of 93.000 km? lies completely in the Danube
Basin. Rivers enter from the West, North and East. 90 % of the
country'’s surface water resources are exported by the rivers
Danube, Drava and Tisza to downstream countries (see Fig.l.).

As for the climatic and meteorological conditions of the

country, they are typical for the northern moderate zone under
strong continental influence. The mean precipitation is 600-620
mm/year, but the extreme values lie between 300 and 1200 mm/year.
During the vegetation period, the precipitation amount hardly
reaches 300 mm. Sunshine duration is 2000 h/year.

The water resources of the coun‘ry seem to be great since
the annual amount of transit surface water reaches 120 kmB.How—
ever only 5 % of this volume, i.e., 6 km3 originates from the
national area. As for the spatial distribution of water re-~
sources, it is typical that 90 % of 120 km3 is transported by
the rivers Danube and Drava and only 10 % is the share of the

Tisza River, although the catchment (and impact) area of the
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latter covers 50 % of the national area. As for the distribu- .
tion in time of water resources, it is typical that during
August, the month of peak water demands, only 5 % of the an-
nual amount is available, hardly meeting the ecological needs
of Nature. During this timé, practically no water resources
of local provenance are available. The annually utilizable
amount of ground-water resources is also 6 km3.

The estimated value of water consumption of the water us-=

ers of the country is 7.6 km3, consisting of the following com-
ponents: '
- drinking water supply 1.lkm3bmar

= agriculture,irrigation,livestock farms,
fish-ponds 0.8 lun3/year
~ industrial water users, including food

processing and energy production ' 5.7 km3/year

Total , 7.6 knP/year

About 10 or 15 % of this water volume, i.e. 0.7-1.0 km3hear
is being incorporated by Nature, or evaporated. On the other
hand, 84 % of industrial water users representsonly heat load-~
ing for Nature.

The Danube (see Fig.l)

The Danube is the borAder river between Slovakia and Hungary
from Rajka (the entering point) to Szob. On this section of the
river there is a sudden brezk in “the bed-slope which causes
large bed load deposition ard an obstacle for navigation. The
Gabcikovo (BGs) barrage and hydropower system (almost finished)
would eliminate this difficulty, however, environmentalists
desperately fight against the inaguration of the barrage system
and at present there is an impasse as to the fate of the con-

struction. Several large tributaries flow into the Danube from



the Slovakian side, among others the Vah (Vag) and the
Hron {(Garam) both intersecting major industrial districts.

The river has a 90 degree bend at Vac and turns to the
south. Below Mohdcs the Danube leaves Hungary for Serbia.
The variation of the discharges of the rivers can be seen on
Fig.2 which represents the total length of the river.

Before relating the tributaries two major branches of the
Danube river above and below Budapest must be mentioned. The
first one is the Szentendre branch (abt 60 km length) surround-
ing the island of the same name. The latter branch of abt
80 km is called Soroksar or Rackeve (after the municipalities
along the river) and surrounds the Csepel island. Both river
sections intersect typical recreational areas of the Budapest
inhabitants. The Soroksar branch is menaced by heavy eutrophi-
cation tendencies, which is caused mainly by the polluted load

from the main river,

Major Danube tributaries in Hungary

Two major tributaries flow across Hungary the Dréava
(German; Drau) as a border river between Hungary-Croatia and
the Tisza. The first one arises in the Alps in Austria and its
pollution comes almost entirely from Austria and Yugoslavia.
It has a confluence with the Danube within Serbian territory.
The Tisza has its origin in the Carpathian mountains belonging
(since the second World War) to Ukraine.,It flows from Hungary
to Serbia below the large city of Szeged and reaches the

Danube downstream of Novi Sad (capital of the Vojvodina part of

Serbia) on the left side of the main river (Fig.3. and 4).

The Tisza has several secondary tributaries within Hun-
gary. Among these the most important ones are the right side
Sajd (its source is in Slovakia) draining the Borsod (Miskolc)

industrial area (see Fig.Y),the left side Szamos,Kords and Maroe
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flowing from the Transsylvanian part of Romania, The latter
one is heavily polluted by Romanian industrial wastewater dis-
charges. There are two barrages on the Tisza river the upper
and smaller one is at Tiszaldk. The second one is upstream of
Szolnok at Kiskdre. This latter has a storage capacity of abt
300 million cubicmeter., Botk impounded sections supply irrie
gation system. The major canal of this system is called Keleti
Focsatorna supplying the big city of Debrecen with drinking
water, as well,

The medium flow of the river (QSO% in 1901-1970) at the
entering sectlon is 140 m /cec and below Szeged at the border
abt 700 m /sec (see Fig.3). However, the fluctuation at S:ze-
ged: in April 1400 m3/sec and in October 300 m3/sec for the
same period of 1901-70.Ice cover is of considerable duration:
30-50 days with 50 % probability in different sections,

1.2 Water Quality of the Danube River

In order to check water quality on a regqular basis, a net-
work of monitoring stations was established in Hungary in the
early 1960's. This so-called "basic network of water guality
control", now having been in operation since 1968,includes 113
important water courses of the country’'s area, about 50 compo-

nents are measured wit., freguenclies of 12, 26, 52 samples a year,

The number of sampling locations ard sampling frequencies for
Hungary’s two largest river systems are shown in Table 1.

Table 1
Number of sampling staticns of the network

in the two major river systems
Water Number nf sampling stations
systems Total

12 24 52

semples/year

banube 54 €3 16 169
Tisza 6 52 23 81
Total 60 151 39 . 250




In addition to the above mentioned basic network survey
regular water quality monitoring is also performed at the
Hungarian stretch of the Danube and Tisza. In the recent
years so-called "target oriented investigations" have been
performed under different hydrometeorological conditions and
the sampling was harmonized with the flow velocities.

Summary evaluations of the water quality conditions
of the Danube (See Fig.l of Hungary)

Dissolved solids

The dissolved salt content and its composition in Danube
water is principally affected by the geological structure of
the watershed. Dissolved solid loads caused by human activi=-
ties may be estimated at about 5-~10 per cent of the total
load of the Danube. In respect to cations the Danube water at
Rajka is of calcium-magnesium character, while according to
anions it is of hydrocarbonate type. The hardness of water is
in the medium range with B8-10 degrees at high flows and
reaching 16'degrees at low flows. The pK varieswithin 7.3 - 8.6.
The salt content slowly increases downstream. The increasing
tendency is mainly detectable in low-flow periods, when the
increment at the Hungarian reach approaches 20 %,

In spite of this increase the highest concentration of
salt measured in the water is still much lower than 500 g/m3.
The variation of the conductivity is 250-600 uS.cm—l, while
the salt content varies between 190-400 g/m3.

Dissolved oxygen and oxygen demand

The variation of the dissolved oxygen is between 6-15 g/m3,
the oxygen saturation varies between 60-140 %. The longitudi-
nal dissclved oxygen profile follows two types:




= At the low water temperatures (late autumn and winter
time): a decrease was detected at the Komadrom-Esztergom sec-
tion, then an increase occurred in Budapest area. Downstream
of Budapest a decrease and at the Szekszard-Baja section an
increase was detected. '

= At water temperatures between 15-20 °c (late spring and
summer time) the decrease in oxygen saturation due to bio-
degradation have not been or only in short sections detectable,
In the lower Danube reach oversaturation is frequently ob-
served., This means that the algae mass present in the vegeta-
tion period produces more oxygen than necessary for the oxida-
tion of organic compounds. The fluctuation of extreme values
is essentially higher at Baja than at Rajka.This verifies that
the dissolved oxygen content o©f the Danube in the vegetation
peried, from March to October is influenced mainly by the bio-
mass production.

The values of oxygen consumption (CODMn by acidi¢ KMnoO

and CODCr by_KZCr207
the Danube, the organic matter produced in the river water,

4
) are determined by the organic load of

the advanced state of the decomposing processes and the rate

of flow providing for dilution. The CODMn value varies between

4-10 g/m3, the CODCr values are in the range of 12 to 40 g/m3,

with an average of 22 g/m3.

The COD values of the samples taken in different periods
are nearly identical in the 1longitudinal section, however a

3

typical increase of 2-8 g/m™ is detected at the Budapest area.

The time series of the monthly COD n Mean values do not

M
show an unambiguous periodical variation as it is detected with

that of the oxygen saturation.

The biomass produced in the vegetation period by the pri-
mary production is higher than the decomposed organic matter.



Thus small peaks have been detected at Rajka in the spring and
early summer and at Baja in the late summer period. In winter
the values at Rajka and at Baja are nearly the same, since the
measurement is not interfered by algae mass.

Conseguently it is supposed, that the Hungarian organic
load is completely decomposed before reaching the Hungarian-
=Yugoslavian border even under the most unfavourable condi-
tions, and that the increase detected in the vegetation
period is the conseguence of algae production.

The value of dissolved organic carbon (DOC) depends on
the changes in flow rates, however it is mainly determined by
the organic load. The values vary between 2-10 g/m3, the con-
centrations of the polluted tributaries are rather higher. An

essential difference exists between the late summer and winter
samples., The organic carbon as a water quality component is

a good index for the dissolved organic pollution, further it

has the advantage that the organic load produced by the algae
growth and its secondary polluting effect is less included in
the analytical result, compared to the COD measurements.

Plant nutrients

The concentration of the ammonium (NHZ) ion in the Danube
varies between 0.1-3.6 g/m3, its deviation is remarkably high,
The highest values are obtained in winter time at low-flow
with 2-4 °cC temperature, .the small values appear at flood
periods and high temperatures. In the winter samples the back-
ground values at Rajka are high and further increased by the
Vah (Slovakian tributary) and the &io confluences. The lower
values measured in the warm periods are almost identical in
the whole Hungarian reach. The samples at the Sio section some-
times show a peak-like pollution.The 10 years’ series of month-
ly average values of the Rajka and Baja sections show a de-
finite yearly periodical variation. The maximum values occur in

the winter the minimum in the summer period.
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The variation in nitrate ion (NOS) in the Danube is gen-
erally between 3,2-10.2 g/m3. The highest values occur at the

lowest water temperature. There is a separate paragraph lat-
er dealing with the nitrate (see Appendix A).

The phosphate ion (Poi') values vary between 0.08 -0.8

g/m3. The yearly periodicity and the dependence on the vegeta-
tion, on the water temperature and solar radiation is here

also detectable,

The nutrient load of the Danube influences indirectly the
water quality through the aquatic flora and fauna. In the
vegetation period 50-90 % of the nutrients are taken up by
the plants, decreasing the nutrient concentration of the water.
Thus, the actual concentrations can not be directly considered
in the evaluation of the water gquality. Beyond the vegetation

period the maximum values are typical for nutrient loads.

QOrgani¢c micropollutants

The corntent of anionic detergents varies between 0.04 and

0.20 g/m3 showing a relatively small fluctuation. The highest
values occur in the low-flow and low-temperature periods. The
longitudinal section sampling has shown an irregular change
in the concentration which should be considered as a consegu-
ence of an accidental waste discharge.

The concentration of phenolic compounds is characterized

by a range of 0-10 g/m3. The longitudinal investigations
have shown that the actual concentrations largely depend on
actual waste discharges and that the flow and temperature
have small if any effect. The concentration at the downstream
border is regularly lower than the inflow concentration at the
Slovakian border,

0il and oil products (expressed as extractable in carbon-

tetrachloride) show concentrations between 0.01=1.0 g/m3. The




average value at Rajka, Komdrom, Szob, Budapest, Baja are
0.29 g/m>, 0,32 g/m>, 0.20 g/m>, 0.29 g/m>, 0.21 g/m>,

respectively,

There are several sampling points where decrease and in-
crease of concentrations occur alternatively. At particular
sources unexpected peak loads have been observed many times.
Concentrations vary intensively in magnitude, time and space
- a situation of shock-load pattern.

There have been a few scattered investigations on chlori-
nated pesticides. Only hexachlorbenzol (HCB), and lindane
were detectable along the Danube, HCB was measured at the con-
centration range of 2-5 mg/ma, while lindane at 2-40 mg/m3.

Investigations on chlorinated hydrocarbons were focused
on carbontetrachloride, chloroform, tetrachloroethylene and tri-

chloroethylene, Concentration ranges of these components, meas=-

ured upstream of Budapest are as follows:

- carbontetrachloride: ©0,1-1,1 mg/m3 i
- chloroform: 0,3-0,8 mg/m3
- trichloroethylene: 0,1-0,2 mg/m3
- tetrachloroethylene: 0,1-0,6 mg/m3

Results of the sparse investigations indicated that the
concentrations remained below the "desirable" threshold value,

Investigations performed with gaschromatograph-mass spec-

trometry (GS-MS) analysis by the Hungarian-Czecho-Slovakian

laboratories (part of a co~operation on transboundary water re-
sources) identified approximately 250 organic compounds in de-
tectable amount, such as hydrocarbons, ftalates, triazine type .
herbicide atrazin, and polichlorinated biphenyls.

BT N
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Metals

Measured values of metals vary generally over wide ranges

with orders of magnitude differences (see Table 2).

Table 2

Heavy metal concentrations - -in the panube upstream of Budapest
(1682 rkm) and downstream of Budapest (1631 rkm) in a given period

Metals River Minimum Average Maximum
km
Hg (ug/l) 1682 0,1 1,0 4,7
1631 0,1 1,2 18,7
Pb (ug/1) 1682 1,0 2,4 11,0
1631 1,0 4,2 55,0
cd (ug/l) 1682 0,1 0,6 29,0
1631 0,1 0,4 4,0
Fe (mg/l) 1682 0,23 0,87 3,5
l631 0,05 0,81 10,7
Mn (mg/l) 1682 0,04 0,07 0,29
1631 0,02 0,08 0,50

The wide range of wvariation indicates shock pollution
loads associated with attachment to suspended solids, affect-
ing transport and c¢oncentration conditions, Low c¢oncentra-
tions characterize Hg, As and Cd, while Fe, Zn and Mn are re-
presented with ranges of higher concentrations. Taste dete-
riorating, but non~toxic metals, iron,manganese, =zinc are
present in drinking water with concentrations close to or ex-~
ceeding the allowable limit. Among substances that are toxic
to plants (but not to humans) copper can be mentioned as a
single one approaching limit value. Among metals being toxic

also to humans such as As, Cr, Pb, Cd, Mg, only lead and cad-

mium are found in concentrations approaching the undesirable
limits, but not exceeding drinking water standards.
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The above statements refer to dissolved metals, but it
can be stated that a large portion of iron, manganese, zink,
cadmium, chromium, lead, mercury are attached to sediment par-
ticles, while nickel and copper are present mostly in dis-
solved form, Metals in the solid phase are attached mostly
to the smallest sed;ment particles. These enriched concentra=
tions are higher than those considered natural, thus unambi-
gously indicating pollution. Average concentrations of lead,
arsenic, copper and zinc in the smallest particle size frac-

tion exceed the allowable values for soils.

Bacterial pollution

The data available on the bacterioclogical qualiﬁy of the
Danube indicate that the Danube between Rajka and Komdrom and also
the Mosoni Danube fall into the "polluted and heavily polluted"
guality class. Between Rajka and the mouth of tha Mosoni Dan-«
ube, Salmonella analysis has shown that S0 & of the samples
are positive. Coliform and feacal coliform are found below 100
and 10 i/ml respectively. Due to the untreated sewage of Gyér,

the Mosoni Danube represents a high bacterial pollution 1load

on the Danube,

The large wastewater loads of Budapest results in "polluted quality
class".The coli values rise by one order of magnitude and Sal-
monella branches are always present at Nagytétény, downstream
of the capital. The effect of the capital can he detected main-
ly in the littoral current and in the plume of waste water dis-
charges. The improvement of bacterial conditions downstream of
Budapest is very fast, and at Dunaujvdros the guality is bet-
ter than upstream to Budapest. The bacteria count decreases

further in the section Dunaujvdros-Mohdcs.

Biological conditions

Phytoplankton, algae count and chlorophil-a content of
the water are the main biological components measured regularly

o
W

s



- 12 -

The variation of chlorophil=-a value is between 10-200 mg/m3,

and the algae count value is between 1000-40.000 cell/cmB.

The highest values have ozen measured in summer. The mini-
mum values occur always in December and January. Growth
starts in spring when the temperature of water reaches 4-5 oC
and the number of sunny hours approaches the monthly 100 hours.
Further increase occurs when these parameters reach 10 ©¢ and
200 hours. In the vegetation period between March and October
two peak values are detected. The spring peak is inApril-May and
the autumn peak appears in September-October. The monthly mean
values are the same along the whole reach in wintertime, but
in the vegetation period the downstream values at Baja are

about two fold compared to the upstream values at Rajka.

The longitudinal measurements of summer period'have shown
similar results. From Rajka to the upstream section of Budapest
a slight increasing tendency is suddenly raised downstream of
Budapest, where tne algae count is multiplied. This phenomenon
can be interpreted by the change in the hydrological conditions.
The current slows down, the suspended sediment settles, the
transparency increases, improving the living conditions for the
algae. An other reason is that in this reach the dominant spe-
cies are multicelled green algae and smali size diatoms essen-
tially altering the quality of the algae composition. The algae

production affects aliso other already discussed parameters.

It results in decrease ©f nutrient concentrations (NHZ, NOS,
POZ) in' the vegetation period, the oversaturation of dis-
solved oxygen in summer and peak oxygen consumption in the

autumn. It effects also the hydrogencarbonate-carbonate equilib-

rium, the change of which results in increasing pH-value in
the vegetation period,

Finally, as to the trends in water guality, Appendix B
presents data.
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1,3 Water quality data of the Tisza river

(see Appendix B, as well)

Quality at Tiszabecs (entering section of the

Soviet border)

At this point the quality of the river is favourable,

The important components are as follows:

average at flood*
COD {-permanganate) 1.0-3.0 mg/1 18 mg/l
COD (~bichromate) 2.0~-10 " 40 mg/1l
BOD (-5 days) 0.1-1.9 " 10 mg/1

* the values include the suspended solids, as well,

Dissolved-o2 7-~13 mg/1l
Dissolved-salts : 200 mg/l
NH;, No;, and micropollutants are negligible.

This section of the Tisza to the confluence of the
Szamos river 1s one of the cleanest river reach of

the country,

gRNT e
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Quality of the upper reach (river km 650-330)

This river reach . is characterized by the effect of the
polluted tributaries, such as Szamos and Kraszna (flowing
from Romania). Quality components of 50 % duration in these
two rivers are as follows:

Szamos Kraszna

COD (bichromate) (mg/1) 48 51
NHY (mg/1) 1,5 6,6

4

The unfavourable situation is aggravated by the fact that
the pollution load through these secondary tributaries arrives
in the form of shock-waves, very often,

The right side tributaries of Bodrog, Herndd and Sajé
(all coming from Czechoslovakia) worsen the quality of the Ti-
sza with further pollution loads. As an example: at the con-
fluence point the COD__ of the Sajé is 77 mg/l and the NHZ-
-value in the Herndd is 3,5 mg/l. The Sajé is heavily polluted
in the Hungarian section as well (e.,g. Kazincharcika, BVK-
-chemical works, Miskolc with 240.000 population and various

industries, as given in the appendix C).

In the following table the metal-pollution of the Szamos
and Sajd is given in microgramm per liter at the river mouths.

(Average values of 1990 measurements).

Zn Cu Pb Cr Hg cd
Szamos 277 85 64 T 21 2,4 3,6
Sajé 67 9,8 6,8 1,4 0,3 0,7
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The middle section of the Tisza (to the Yugoslavian border)

This section is influenced positively by the Kiskdre re=
servoir and negatively by the (mostly untreated) Szolnok waste
waters, It should be mentioned that in the impounded section
the suspended solids are greatly settled and together with
this the majority of above said heavy metals.

In Szolnok the wastewater discharge is 0.8 m3/sec.
The pollution load is characterized by the following

figures:
COD (bichromate) 22 t/d
BOD 9 v
NH; ' 1.3 v
ANA-detergents 85 kg/d

These respresent 1-5 % of the mass load of the river.

In the following table several average values of quality

components are shown in the longitudinal section of the river.

Table 3

Some longitudinal characteristics of the Tisza

CODcr Dissolved-o2 NOS a-chlorofil
Tiszabecs 10 - 12,0 4,5 -
Tiszafiired 26 8,4 7,2 14
Kiskére 20 8,7 7,0 15
Szo0lnok 22 9,1 7,6 13
Tiszaug 23 8,8 7,6 13
Tiszasziget 25 8,3 11,0 -

T
P
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Quality at the Yugoslavian border section

Here the major polluter is the left side tributary of
Maros (flowing out from Romania). Neither the K3ros nor urban
settlements along the river cause any significant load to
the confluence of the Marcs and the city of Szeged (untreated

sewage discharge, see Appendix C).

Several quality components (averages) of the Maros river

with a medium flow of 110 m3/sec are as follows:

COE)cr | 40 mg/}
NH4 3.0 "
dissolved salts 650 "
Hg 0.1 ug/1l
cad 5.0 "
Zn soc "
Cr 700 "
Pb 90 "
Fe ’ ggoo "

Once again the pollution arrives from Romania in a shock-

~lcad pattern, very often! In the following the characteristic

values of the border section of the Tisza are presented in mg/l.

min, max. average
COD (permanganate) 4.0 - 23 6.5
COD (bichromate) 12,0 - 75 25.0
BOD 1.1 - 21 4.3
Dissolved O2 4.4 - 12 8.3
NH, 0.02 - 5.0 0.8

4

Finally it should be mentioned that the phosphate ion con-
centrations in the Tisza are half of that in the Danube, how-
ever, this is abundant to eutrophication, which is recently

quite a problem,
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1.4 Groundwater

A major groundwater resource of the Transdanubian part of

the country is the karstic water,

From these resources water amount surpassing the natural
recharge rate has been withdrawn since 1950, partly for water
supply purposes and partly in order to facilitate mining opera-

tions.

The original discharge of karstwater-fed springs was
450 m3/min. 40 years ago it was still 300 m3/min and today it
is only 70 m3/min. Various abundant springs and small streams
have become dry. On the brim area, the total hot water dis-
charge of the springs of world-famous Héviz spa and Budapest

was 50 m3/min, now it is only its half,

As far as groundwater pollution is concerned it should
be differentiated according to the depth of water bearing

layers and topographical situation.

Along thé Danube the sandy-gravelly alluvial layer con-
tains considerable water resources. This is replenished eith-
er (and mainly) from the river or (at low discharge o©of the
river) from the adjacent groundwater.This resource is great-
ly utilized for drinking water supply and it will be reviewed

in the next chapter (see Fig.5).

The near-surface groundwater table in the agricultural area
is highly polluted by nitrate, This is pointed cut at greater
length in Appendix A. The pollution pattern is different below
the municipal and industrial areas, While under the unsewered
villages the groundwater table is unduly elevated because of
the seepage of wastewater and polluted by NH; and No;. Under the
sewered settlements industrial pollution is frequent.Just along

the Danube the following contaminations were discovered (with-

R
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out listing the sources): pharmaceutical chemicals, chromium,
zink, kerozene, lead, oil, etc. In the Tisza catchment near
the Sajé river an enormeous mercury pollution was discovered
under a chemical factory. At present a PHARE-project is under
way aiming the detection of groundwater pollution sources and
preparing an inventory of that.

Special attention should be devoted to the great Danube
islands above (Szentendre) and below (Csepel) Budapest. These
are lying completely on the sandy-gravel terrace of the Dan-
ube and full with the bank filtered wells of the waterworks
of Budapest and adjacent settlements., Simultaneously they are
parts of the recreational area of the capital as it will be
pointed out later.

The western part of the Csepel island along the main Dan-
ube branch is heavily polluted by the settled sludge of the
untreated wastewaters of the capital and by communal tipping
places or industrial sources (heavy metals, NH:, organics),

It should be mentioned tnat under an abandoned Soviet military
area there ;s an enormeous fuel contaminated spot.It. is planned

to launcnh a cleaning operation by foreign firms,

1.5 Impacts of water quality for uses

1.5.1 Urban use

Drinking Water 3Supply in general

Out of the 3070 settlements of the country, already 2500
ones (with 91 % of the country’s population) are supplied with
drinking water from pipes. However, the quality of the water
supplied, is behind the national quality standards in 400 settle-
ments. The 9,5 million inhabitants supplied by waterworks,con=-
sume an average volume of 2.7-2.9 million m3/day.The peak value
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in summer time is 4.1 million m3/day. 43 % of the latter capa-
city is provided by bank-filtered wells, 38 % by artesian, 7 %
by karstic water resources and 3 % by the shallow ground-water,
Only 9 % of drinking water demand is supplied from surface
waters.

The so far installed capacity of water production is 4.8-5.0
million m3/day. While no quantitative problems of drinking water
supply are expected, difficulties with water guality may occur.
In the course of further development, water supply with healthy
drinking water must be provided for about 1.0 million inhabitants
of 600 settlements,including the implementation of considerably
great new capacities for water treatment. The deadline for solv-
ing this task is 1998, by Parliament decision. By that time,an
additional water treatment capacity of 0.5 million m3/day, a
distribution network of 20,000 km, storage capacity of 0.7 mil=-
lion m> have to be constructed and the proper protection of 450
water supply areas of water production has to be secured. After
that, the water supply level of the population will reach the
realistic value of 97-98 %.

The gap between the degree of water supply (91%) and sani-
tation (51 %) is 40 % at present. It should also be noted that
the sewages of a number of riverside towns~ among them those in
a part of the capital,Budapest ~reach the recipients without any
treatment, relying -with a continuously less justified reason -
on the self-purification capacity of the rivers,

Reducing the gap by installments will be implemented paral-~-
lel to the rearrangement of propriety conditions, taking place
as a consequence of social changes in the country. The impor=-
tance of private capital will increase.Concession methods adopt-
able under today’'s Hungarian conditions have to be elaborated.
Possibilities for the participation of foreign capital should
be secured since all these tasks cannot be solved only based on
national resources.The rentability of private and foreign invest-
ments should be guaranteed.

The demand for improving life quality and for the protec-
tion of the health of the environment requires that the natio-
nal standard systems should approach the European one,




- 20.~-

Water supply situation in several large cities

In general, along the Danube the water surply is exercised
mostly from the bankfiltered wells or from the sandy gravel
terraces /alluvial layers/. These layers are, however, inter-
connected with groundwater draining agricultural land.

In the No.l. area upstream from Budapest the most impor-
tant city is Gydr which is supplied with drinking water entirely
from above mentioned alluvial layer. However, because of the
Fe- and Mn-content of the raw water it requires pretreatment
before chlorination. The total capacity is 90.000 m3/d and the
investment need is rather negligible on the short run (Fig.8.)

The Regional Waterworks of DRVV produces 130.000 m3/d once
again from the bankwells and Fe-Mn~-removal is restricted only
for a few wells. Generally speaking the gquality of the raw wa-
ter is acceptable, however, nog— and NH' -contamination is

4
menacing in some places.Some of these wells had to be abandoned.

The greater Budapest area is supplied again overwhelmingly
from bankfiltered wells. The total production capacity of the
Metropolitan Waterworks is at present 1,260.000 m3/d. This
‘seems enough until the end of this decade. However from this
figure abt. 300.000 m3/d water is coming from direct~surface-wa-
ter-intake treated in the classical way with some PAC-addition.
The problem is mainly arising from the periodical planktonic
overproduction in the Danube. Improvement of the treatment sys=-

tem to avoid algal contamination is under way.

The bankfiltered wells are situated mainiy in the two is-
lands upstream /Szentendre/ and downstream /Csepel/ from the
city. While the upstream water gaining area produced safe water,
the Csepel island wells are contaminated by the untreated waste-
waters and settled sludge of the capital,Fe-Mn-removal,plus ozoni-
zation is presently applied for the water pumped from these
wells, however, activated carbon filtration should be intro-
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duced, as well. Due to the permanent deterioration of the old
wells, yearly 2 % of those must be substituted by new ones.

There is a further problem of the increased drinking wa-
ter need of the island municipalities. This means a new wa-
terwork of the Csepel island with a capacity of 130.000 m3/d.
The estimated investment cost involved for the above works is

about 5 billion Forints.

It should be mentioned that the protection of the water
yielding area presents a permanent problem due to the fact that
the villages are not supplied with sewerage facilities and the
intensive agriculture is polluting the groundwater, as well.
These protective measures involve 3 billion Forints in the
Csepel island alone and more than 1.5 billion in the Szentendre
island. This is, however, a general deficiency all the water

yielding areas in the whole country.

Further to the south along the Danube the industrial centre
of Dunaujvadros should be mentioned. It receives at present abt.
50.000 m3/d,drinking water from healthy bankwells of Ercsi.

The next large waterwork is the Mohacs=-Pécs komplex. In Mohécs
there is a surface water intake with clarifiers which is sup-
ported by bank-wells recently. From here two rising mains trans-
port the mixed water to the large industrial town, Pécs, It is
(in Uszda)a complete treatment with activated carbon filtration.
This system supplies 40.000 m3/d and it needs several renovative
actions, such as new rising mains and ozonization. Several hun-
dred million Forints are forecasted for the new investments,

As far as the Tisza subcatchment is concerned, first of all
Miskolc should be mentioned. Here the gravel terraces of the
secondary tributaries of the Sajdé and Hernad are used for water
supply. There are 3 waterworks out of which the one at Sajélad
capacity is 50.000 m3/d) is now nitrate-polluted and its water

production was reduced to a third of the original. Furhter ex-
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tension of the supply is planned from the Tisza-terrace 20 km
away with a projected cost of 1.5 billion Forints.

For Debrecen a surface water work at Balmazujvaros was
built with a capacity of 50.000 m3/d /besides of old wells
planted on deep aquifers/. This waterintake uses the Tisza wa-
ter of the irrigation canal, Keleti FSecsatorna. Besides the
classical treatment technology they adopted the ozon-technique,
however, this has not yet been completed with GAC filter. An
investment some of abt 250 million Forints is required.

At Szolnok the surface water work produces 70.000 m3/d
and an extension of abt. 15.000 m3/d is forecasted. However,
it would be more urgent to adopt ozon- and GAC technique due
to the fact.that the river is polluted with refractory organic
from the Sajd® and algalbloom is a problem, as well. More than
1 billion Ft is needed to all of these investments.

Finally it should be mentioned, that while in the Danube
valley over 80 % of the drinking water supply uses Danube wa-

ter, mainly through bankfiltered wells, in the Tisza sub-catch-

ment /in the great Hungarian plain/ this is in the opposite
way, that is more than BO % is developed from deep aquifer.

The water supply of Szeged is fed from deeplayer aquifer
{abt 100.000 m3/d) which is acceptable both in guantity and
guality. The latest waterwork was developed at Algyd with
20~25,000 m3/d water production and it is transferred to the
city. This work can be extendec easily if it would be neces-
sary later,
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As far as the specific ecosystem problems of the Danube
in Hungary is concerned two major natural treasures should be
mentioned that is first the river section between Rajka and
Gydr the so called "Szigetk®dz" and an other one near to the
township of Baja the "Gemenc" game reserve.

Both are full with small river branches, o0ld wooded and
marshy areas., Great problem arised with the "Szigetkdz" as
a consequence of the Gabcikovo (B&s) Slovakian-Hungarian hy-
droproject. The debate between the environmentalists and eco-
nomists is sharp and the same can be said even between the two

governments of Slovakia and Hungary. The Slovakian government

invested more money into the project almost completely finish-

ed than the Hungarian partner and the Slovaks want to finish
and operate both the hydropower plant and shiplocks (in con-
trast to the Hungarians). The major issue of the differences
in the attitudes of the two parties is the fear of the conta-
mination of the great water resource in the alluvial layer un-
der the resérvoirs due to the impounded slow flow, and the un-
certainties about the fate of the specific¢ ecosystem of the
Szigetkdz, host of many rare species of the natural flora and

fauna (gene-bank).

As far as the importance of the fishery in the Danube 1is
concerned, sSorry to say, this is decreasing in contrast to
that in the Tisza. The 30-year average of the fish catch 1is
abt 1 million kg/a. In the latter case the impounded section
of "Kiskore" (see Fig.l) plays a critical role in respect the
ecosystem and fishery. The problems arise from the fact that
this is a major fish breeding area of the river with the many
shallow bays of the impounded river section, which are menaced
by water level fluctuations. The fish <c¢atch = once again in

a 30 years average figure = is abt 800.000 kg/a.

As it was stated in the paragraphs of 1.2 and 1.5.1 for

,,,,,



both the Danube and Tisza,‘the nutrient load is c¢ritical and
eutrophication (algal bloom) is a major impact on water
uses. However, the heavy metal and refractory organic conta-
mination is of local importance as pointed out in para 1.2
(see also Table 2). That is true that in the impounded or re-
gulated low velocity river sections silt accumulation hap=-
pens. The only markantly contaminated river section of such

a character is the Danube bank downstream of Budapest along
the Csepel island as it was mentioned previously.

1.5.3 Qther uses

Recreational use is given under this title, For the capi-
tal the upstream Danube bank together with the Szentendre isg-
land and the eastern part of the Csepel island along the So-
roksar Danube branch is important recreational area, Along
the Tisza the most important recreational activity is concen-
trated around the Kisk&re reservoir also called "Tisza-lake"

( see previous para). Appendix D summarizes the most important
features of the recreational areas along the Danube and the
Tisza rivers.

The smaller arm of the Danube (Soroksdr or Rackeve branch)
around the Csepel island (see Fig.8 and Appendix C) has been
developed for recreation. Previously = and in some parts even
nowadays - it was used as a summer bathing resort, as well,
however, the main recreational use is sport-~fishing.The tragedy
is the enhanced eutrophication of this river section closed by
sluice-gates at both ends and polluted by the discharge of the
South Pest wastewater treatment plant, as well, contributing to
the river'’s nutrient stock. Any improvement is hopeless as long
as the pollution of the main Danube feeding the branch will not

be reduced.



- 25 =

2. Emmissions and Discharges

2.1 Overview

The pollution figures in Table 3 are measured routinely
by the inspectorate 2«4 times a year at the discharge points
of the polluting agencies. This causesinaccuracy in the cal-
culations. However, the order of magnitude of the calculated
figures with the data comparison are acceptable. First the
total country load is reviewed, then separately that of the

capital.
Table 3
Nation-wide Pollution Load
(these data originate from the 1980-90 period)
Water- Wastewater Pollutants
shed flow T
_ CODcr Total salt QOil-grease NH4
10° /3] ¢ |10%kg/a| & [10kg/d | ¢ |1o°kg/d| & 10%kg/a | %
Danube | 1860 70| 780 78 1200 62 38 77 35 61
Drava 70 3 50 5 100 5 1 3 2 4
Tisza 710 27| 170 17 650 33 10 20 20 35
Total 2640 100} 1000 1100 1950 100 49 100 57 100
Bpest :
{out of | 1000 38| 480 48 470 25 26 53 17 30
| the !
"total) | : ;
i ! i -

During the eighties the wastewater flow discharged to
surface waters fluctuated between 210 and 240 million m3 year-
ly. Out of this 93 % disposed in the Danube watershed. The
proportion in the subwatershed of Tisza river was 57 &. Out of
the total wastewaters to be treated 35 % is developed by Buda-
pest and 10 % is produced in the county of Borsod (Miskolc and

&




environ). However, only 18 % of the above wastewater is "prop-
erly" treated. 69 % is partially treated and 14 % has no treat-
ment at all. 32 % of the treated wastewater belongs to industri-
al establishment and 67 % is treated by the communal sewerage

works,

The most recent (data from 1991) global overviews of the
wastewater flow (on a daily basis) with a rate of 42 % of sew-
erage can be seen on Fig.6. As far as the planned development
is concerned Fig.7 presents the same data to approximative time

horizons of 2000 and 2010.

The characteries of the sewerage system is represented

with the following figures at present (Table 4)

Sewerage figures Table 4
System of : Length of 3
sewerage sewers

lO3 km
Separate system
- sewage 6.6 58
- precipitation 1.0 9
Combined system* _ 3.8 33
Total 11.4 100

#Mostly in Budapest

It is interesting to note the forecasted sewerage figures
to the time horizon of 2000 and 2010, that is 17 Q00 and 23 000
km. The estimated investment costs are 330 x lO9 and 520 x lO9
Ft on the 1990 price level.

These latter cost-figures contain the wastewater treat-
ment investments, as well (see Fig.7), however, without‘ VAT-
-addition. The proportion of the sums for sewers and for treat-

ment plants are roughly 50-50 %.



2.2 Municipal Dischargers

The Hungarian Danube Watershed

/without the Tisza river and its subwatershed/

This area consists of 3 parts:

1. The area from Rajka to Budapest (see Fig.8)
2. Budapest (see in Appendix C)

3. The Danube river-reach between Budapest and Mohéacs

These 3 parts do not cover that total area indicated in
the title and especially not the area downstream from the
capital because of the reason that the neglected sub-areas
of section 3 do not exercise any reasonable point-source-pol-
lution to the river. There are 3 major riparian industrial
complexes such as Szazhalombatta (oil refinery and power plant)
Dunaujvaros and Paks. The third one with its atomic reactor,
however, causes thermal pollution only. Pécs, the large
industrial city does not lay along the a.m., river section,but
it is supplied with drinking water from the Danube at Mohdacs.

In Table 5 the major municipal polluters of the first
area upstream from Budapest are listed. The total population
of this area (see Fig.8) is 810.000 with 280.000 houses,flats,
resp. out of the latter 246 000 are connected to piped water
supply and 172 000 to public sewers,

In the followings the problems of several major cities

are discussed from Rajka to Mohéacs.
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The problems of the major country towns along

the Danube river

GySr (the Mosoni Danube branch) with a population of
127.000 and a large industry of engineering, textile, destil-
lery, food stuff, etc. has at present 80,000 m3/d wastewater
that is only mechanically treated. The first biological stage
for 40,000 m° and the pipeline to the Danube (Moson branch)
has been constructed. They need abt 1/2 billion Ft for 1992,
To the proper operation with sludge disposal, however, several
more billions might be necessary - according to the present es-

timation.

Komirom (population 20.000) discharges at present 4,250
m3/d wastewater., Without treatment it is introduced into the
main current of the Danube. The projected full biological treat-
ment for 6.000 m3/d involves an investment cost of more than 1/2
billion Forints, This was planned to the year 1992, ,however, the
finalization date is not clear at present., It is forseen to
build finally a plant of 12.000 m3/d capacity for the wastewa-

ters of Sz®dny and Alsbneszmély, as well.

Esztergom (population 32,000) discharges at present 6-7.000
m31d wastewater untreatedly into the main current of the Danube.
The mechanical (primary) stage for 12.000 m3/d should be ready
in 1992, the biological stage (1/2 billion Forints at least) is

allegadely ready in 1993.

Vac (population 38.000) has a treatment plant originally
constructed for 12,000 m3/d. This can not receive the sewage in-
creased to 18,000 m3/d recently. The extension would cost abt
1/2 billion Forints together with a regional sludge handling
and disposal facility.

It should be mentioned that in the above towns the sewer—
age system needs a more or less large scale extension, the cost

of whiecn is not guite clear.

L ER
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Szigetszentmiklés (population 14.000) in the Csepel island

néeds a new treatment plant of a capacity of 10.000 m3.

Budapest is presented in Appendix C.

Dunaujvaros (population 61.000). At present the wastewater

of 28.000 m3/d is treated by a screen and sandtrap, however,
there are some speculations (with the US firm Kramer) of build-

ing aerated and facultative ponds in the future.

Baja (population 40.000). 1In the existing mechanical
{primary) treatment plant 6000 m3/d wastewater is flowing
through into the Danube. The future plan involves a regional
treatment plant of 20.000 m3/d capacity receiving the industri-
al discharges (food + textile) as well., Cost is unknown.

Mohdcs (population 20.000). No treatment at all, it is
needed a biological plant of 10.000 m3/d capacity.

The problems of the major cities in the Tisza river

sub-basin

Miskolc along the Saj6é river has a population of 240.000
and it hosts several industrial branches, such as metallurgi-
cal, engineering and foodstuff. At present the wastewater of
about 90.000 m3/d is only mechanically treated and the primary
sludge after lime treatment is transported to agricultural land
for disposal. The primary treatment system has been, however,
constructed to the treatment of 140.000 m3/d and there is the
first part of the secondary (biological) stage for 70.000 m3/d
under construction, as well, For the second stage of the lat-
ter and for the sludge digestion and dewatering complex a de-
sign projet has been financed by the PHARE-programme. The plans
are ready but in lack of financial support (estimated cost abt.
2 billion) the international tender and the execution of the

work is suspended.



Debrecen (population 210.000) is the "capital" of the
great Hungarian Plain without any surface water flow (with ex-
cept of some small creek). Its wastewater of abt 80,000 m3/d
is mechanically treated only and it is at present transported
to 15 km, where it is spread on open land (38 hectar of "pond-
ing"). The primary sludge is used in agricultural land in
15-20 km distance from the plant (without stabilization or de-
watering) which can not be practised for the future. The first
stage of the secondary treatment plant (40.000 m3/d) is under
construction, however, the sludge handling and disposal is
guestionable even nowadays. The total cost projection of the
treatment system is between 1.5-2 billion Forints.

Szolnok (population 80.000), at present, has no treatment
plant at all. There is a plan with a capacity of 80.000 m3/d
{comoined sewer system, different industries). The main sewer
and the inlet pipe to the river has been constructed, however,
the plant can not be built in lack of financial support. The
unified sewerage system has been built to 84 &% of the final

stage.

Szentes (population 32.000 ) has at present a plant of
6600 m3/d and it needs an extension to a capacity of l0.000nP/d.

Szeged (population 180.000) has a unified type sewer sys-
tem (at present built abt. 46 % of the final one, only). The
planned capacity of the treatmenc plant is 120.000 m3/d. There
are some preliminary negotiations with the Danish firm Kriger
as to the building of new sewers (150 km) and a treatment plant
from foreign capital., It is hardly believable to operate this
plant before 1997/98.

2.3 Industrial Dischargers (see Tablé 6)

As it is guite understandable most of the industrial dis-

chargers are accumulated in the major cities, in Budapest alone
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Pollution load of the 6 greatest polluting

Table 6

industrial branches” in 1985

(per year) water sewer

COD t 47.726 65.604
0il, fat t i 5.254 1.543
Total salt t 280.399. 71,088
Ammonia NHZ t 9.74¢8 977
Letergent t 193 107
Zn kg 109.023 33.821
ca kg 2.744 8.430
Cr /total/ kg 21.808 42,722
Ni kg 7.821 5.827
Pb kg 1.793 10.968
Cu kg 12.046 14.895
Fe kg 5.380 5.700

*Mining, Electric energy, Metallurgy, Engineering-,

Light industry
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abt. 40 % of all the industries. This means that the munici-
pal sewers are loaded with the industrial wastes. Though
there are severe criteriae as to the discharges into the pub-
lic sewers, most of the industries being in poor financial
conditions can not observe these prescriptions, and both the
sewerage systems and the existing treatment facilities are
overloaded by industrial wastes dumped in without proper pre-
treatment. This problem in the Budapest area is also pre-
sented in Appendix C.

In the followings after a general view of the industrial
pollution load (see Table 7) several individual industrial
dischargers with direct (or almost direct) access to the Dan=-

ube and Tisza are listed.

Along the upper region of the Hungaruan Danube Table 7
shows a list of industrial dischargers, some reaching the

Danube via tributaries.

There are in the Komarom region 3 industrial discharges
above the listed ones in Table 7: AKKV (food) with 6700 m3/d
(the treatment plant is in operation) KKV (Almasfiizit®) with
3000 m3/d (only mechanical treatment) and aluminium oxide
works with 9000 m3/d (mechanically treated). These will join

to the planned treatment plant of greater Komdrom.

South from Budapest there is the 0il refinery of Szaz-
halombatta (see Fig.5). The industrial waste require a new treat-
ment plant planned from foreign capital.

Further on downstream in the city of Dunaujvaros tﬁé paper
and pulp mill has a separate biological treatment plant mounted
by the French firm Degremont, the remaining COD -load (from
60.000 m /d) is abt 65 t/d. There are uncertalntles as to
the wastewater treatment of the large metallurgical complex.

In the Tisza sub-watershed along the Sajé river (see Fig.9)
there is a major chemical industrial complex:

ol
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Kazincbarcika (population 39.000), The town along the
Sajé river is the host of the large chemical works of BVK.
This work discharges 30,000 m3/d industrial wastewater which

is a two stage system (biological~chemical) and works accept-
ably, however, specific effluent criteria are granted by the

authorities.

Just in the vicinity of the Sajé confluence with the Ti-
sza there is an other large chemical complex (on the Fig.9
still indicated with its previous name of Leninvaros) of
Tiszapalkonya (population 20.000). It has a wastewater treat-
ment plant for 8400 m3/d, however, overloaded. Because of
tertiary treatment with stabilization pond the effluent is acw

ceptable.

Finally it should be mentioned that direct pollution
lpad from agricultural sources is not characteristic to the
great rivers (the only example is a big piggery of Nagytétény
in the Budapest region). This locad is of typically non-point=-

-source character in Hungary and reviewed in para 1.4.

The piggery of Nagytétény (35.000 pigs) discharges di-

- rectly to the Danube 400 m3/d wastewater with a COD-load of

le t/4,

2.4 Evaluation of the expected effect of the planned

wastewater treatment

In Table 3 of para 2.1 the nation-wide pollution load
was characterized. In the followings the polluter-mass flux
arriving to the country through the 3 rivers is calculated
on the basis of average concentrations and medium flow.




Table 8
Background mass flux of pollutants in the
3 rivers
Component Danube Dréva . Tisza Total
River flow
m3/sec 2500 550 1250 4300
% 58 13 29 100
CoD_ . |
103 kg/d 3888 | 864 | 2592 7344
$ 54 | 12, 34 | 100
! b i
Pissolved : ‘ i
solids : :
,103 kg/d 51840 = 10360 35400 | 97500
L8 ; 53 11 36 100
' ‘ |
+ i
NH, ! _ f
102 kg/d 1 138 20 102 260
% | 53 7 0 100
. : | '
BOD ' j 2
103 kg/d | 990 - 200 510 1700
% ' 57 . 13 30 100

*
in 1980 extremely high flow

With the comparison of Table 3 and 8. the point source
pollution-load of the country can be rated to the entering
load of the 3 rivers. This is presented as follows:
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Table 9.

Ratio of country pollution load to the river import
in per cent

Danube Drava Tisza Total
Wastewater/river flow 0.8 0.2 0.6 0.69
CODcr 20 6 65 13,6
Dissolved salt 2 1 2 2
NH: 25 10 19 21

Supposing full biological treatment at the point sources,

the above figures are modified as follows:

Table 10

Ratio of load after biological treatment to the river

import in per cent

Danube prava* | Tisza
| - -
Cop_ . _ 2 \ 6 l 1
Salt , 2 1 i 2
NH 7 10 ‘ 10

*Can not be calculated

T
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The effect of Budapest

The wastewaters of the capital represent the majority
of the Hungarian pollution‘load (see Table 3. and Appendix C),
that is 38 % of all the wastewaters and 48 % of all the pol=-
lution load. Consequently treating these wastewaters is de~
cisive in respect of the nationwide pollution abatement.

Summarizing the water quality data upstream and down-
stream of the capital it can be said that

~the organic load means an increase of 2-3 mg/l,
~ the metal load (Hg, Pb) is significant,
~ the bacteriological parameters are much worse than

the chemical ones,
- the effect of pollution is greatly varying across and in depth

of the river.

Supposing full biological treatment -(without nutrient re-
moval), that is an efficiency of 90 % in COD, 50 % of NH+,
70 % of metals and 90 % of fecal coliforms, the remaining pol-

lution is approximatively:

cooc£ 80-100 t/d
NHZ 9-10 "
metals negligable
coli 104/2

In case of a medium flow of thé Danube of 2500 m3/sec the
dilutjon ratio of the Budapest dry weather wastewaters is abt,
200. The mass flux of CODCr in the river is 50 kg/sec. and
the same for NHZ is 1.5 kg/sec. The addition to these figures
of the biologically treated wastewaters 1 kg/sec, 0.1 kg/sec,
respectively. With other words: while the proportion of the
COD-1load of the capital to the Danube mass flux is at present abt

20 %, and in respect of NH;-load is 25 %, these figures of pro-
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portion can be reduced to 2 %, 7 %, resp. The figures of con-
centration are 0.4 g/m3 COD and 0.04 g/m3 NHZ are added to
20 g/m3 COD and 0.6 g/m3 NHZ. Even more drastic reduction can
be expected - and this is the most important =~ 4in the heavy
metal load. As far as bacteriological conditions are concerned
in the littoral river band, that can be supposed as a lower

value with one order of magnitude compared to the present one.

Similar rationale is presented in Table 11 for the Tisza
river, There it is shown that after conventional biological
treatment of the wastewaters of the major cities and indus-
trial centres the conditions are still unsatisfactory in re-
spect of N-nutrient, such as ammonia (and the same can be said
for P-nutrient, though not indicated here) which means that
the N~ and P-removal in the new treatment plants are necessary.

Table 11

Effect of biological wastewater (w.w.) treatment in
the Tisza catchment area to the guality of the
river

(present w.w. discharge = 700.000 m3/d)

Compo—- | Mass- Mass-— Mass-flux Mass-flux Load
rents flux flux from w.w.after | in the river increment
in the | from w.w. | biol.treatment after biol.
river treatment of w.w. %
kg/sec kg/sec kKg/sec kg/sec
CODcr 30.0 16.0 0.3 30.3 1
NHZ 1.2 2.0 0.12 1.32 10

i
)
3
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3., Conclusions and Recommendations

3.1 Summary Conclusions on Conditions and Trends

Projections of industrial-, agricultural- and urban

development

The Hungarian industry with some exception (e.g. in the
fields of pharmaceutical~, electric-, electronic branches)
is obsolate, outmoded with low level of productivity.

The same can not be stated on the agricultural produc-

tion (however, as to the food industry the above criticisem
relates, as well). Collectivization had advantageous features
in contrast to small farming on one part, and the traditio-
nal affection of the Hungarian country population to farming,
on the other part, helped to the developing of an agriculture
in relatively better shape than that in the industry.

At present there is a transition period in which privati-

zation is the primary objective. Exporting goods to the "new"
markets in Western Europe demands a complete reshuffling of
the industry. This takes time and at present industrial produc-
tion shrinks with 15-20 % yearly. There is uncertainty in the
large scale animal breeding due to the curbs against import
set up by the Common Market. There is a hope that the vast mar-
ket potential for foodstuff of Russia and Ukraine and other
federal states might help the Hungarian agriculture in the
future. However, at present, the situation is confusing in this

potential market, as well,

On the basis of above said uncertainties it is very hard
to forecast any tendencies in the pollution problems of the in-

dustries and agricultural establishments for the next decade.
The present conditions will - and must - be changed rapidly.
In spite of this fact in Paragraph 2.3 an approximative list is
presented on the major industrial polluters with polluting data.



SssssssEsscEESOCROSSOCOCROTRTOEETOORESOSECSOESDRTOTSBOCRORECBEROTSTSCSTERYOTY

- 4] -

Due to a.m. remarks, these data should be regarded with great
care, An updating of that is necessary, however, it requires
an on-site data collection of several months.

Projections of the infrastructure in water management

for the year 2000 (Source: Kdrnyezetilink a4llapota =-
State of the Environment, 1989)

It is expected that the proportion of population supplied
with drinking water (connected to households) will be 96 %
(at present abt 80 %). The rest of the population (abt 500.000
persons) will be supplied with wells and/or flasked water.
The proportion in sewerage will be abt 70 % which sill cover
60 ¢ of the houses and flats.

This programme requires a capacity of new waterworks of
abt 400 000 m3/d a reservoir volume of abt 1 million m3 and

23-24 thousand km pipeline.

At present 40 % of the flats are connected to sewerage
systems which means abt 50 % proportion of the population
and abt 400 communities. However, there are only 300 wastewater
treatment plants. In figures of capacity the latter means half
of that of sewered systems, that is the total sewage is abt 3.4
million m3/d, treated 1.1 mill. m3/d and out of the latter only
0,950 mill m3/d is biologically treated.

There is an insufficient condition of wastewater treat-
ment in the capital and 5 large cities where 70 % of the total

wastewater flow is produced.

Some calculations show an abt 150 million m? yearly pro-
duction of sewage stemming from unsewered communities, the
overwhelming majority of which is disposed of in seepage pits,
producing enormeous groundwater pollution. Half of the roughly
25-30 million m3 sewage collected by container lorries is

disposed of again inproperly.




For the above forecasted development of sewerage and
wastewater treatment (in which the capital will be almost
completely sewered, the large cities to an extent of 90 %,
while the smaller communes to 35-40 %) 11 OO0 km sewer system
should be built with a treatment capacity of abt 2.3 million
m3/d. Fig.7 shows the projections to the year 2010,

All of these tasks of water supply, sewerage and treat-
ment would involve an investment programme with a projected
800 billion Forints at 1991 price level, which means 80~90
billion yearly. This sum is absolutely not available in the

government budget and solutions should be sought through

the following variables:

a) mobilization of local resources (local governments)

b) foreign aids (like PHARE-programme )

c¢) foreign loans (World Bank, IMF, etc.)

d) concessions given for local and (mainly) foreign
enterpreneurs (this is considered at present for
Budapest)

——— e i e W

Hungary with 10.5 million inhabitants abt. 90.000 km?
area and abt. 4000 US @¢/capita GNP, as a typical lowland in
the Carpathian Basin lies entirely in the catchment area of
the Danube river. Her surface water resources originate abroad
in 96 % of the total flow. The water management, the aquatic
infrastructure depends on the Danube and its tributary the Ti-
sza river. Even the majority of the subsurface water resources
for water supply are in direct interaction = through the allu-
vial layers = with the two great rivers or with their secon-

dary tributaries.

The quality of the Danube is influenced by the pollution

load imported from the upstream countries. However, it is
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clear that the chemical and physical water quality parameters
are not bad (see tendencies in Appendix B), more problems are
shown by the bioclogical and microbiological parameters caus-
ing difficulties at surface water treatment.

The gquality of the Tisza entering to Hungary from the
Transcarpathian provinz of the Ukrainan republic (former
Soviet Union) is at the border section excellent. Sorry to say
it deteriorates rapidly by the heavily polluted tributaries of
Szamos and Kraszna flowing from Romania, Further load arrives
through the Sajé river polluted in both Slovakia and Hungary.
In the impounded section of Kiskdre, due to settling of sus-
pended solids, some provisional improvement occurs which is
rapidly “counterbalanced" by the Szolnok wastewaters. The
greatest polluter is, however the Maros river importing heavy

peollution from Romania.

3.1.2 wWater Quality and Emissions Monitoring and_Control

From the above said conditions it can be concluded that
an optimaliiéd preinvestment programme is rather easy to set
up with concentrating the efforts to the relatively few large
polluters. However,it is quite obvious that the data presented
in this study requires updating and completing activities.

As far as monitoring of emissions is concerned this has
been organized 30 years ago and the system is operated by the
competent District Water Authorities. Collection, storage and
retrieval of data is well set up, as well. The same can be said
on the control activities of the above authorities. All of
these have been presented and partly criticized under the
title of "Institutional Analysis on the Water Quality Manage-
ment Sector in Hungary" prevared by Aqua-Mélyépterv Internatio-

nal Ltd qguite recently.
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3.1.3 Emissions_and Dischargers

Budapest, the capital with 20 % of the total population
and 40 & of the total industrial capacity is the greatest pol-
luter of the Danube (Appendix C). The industrial regions of
GySdr and to some less extent the Szidzhalombatta and Dunaujva=-
ros industries can be mentioned as main contributors to the
panube pollution in Hungary. The greatest Hungarian polluters
of the Tisza river are the Miskolc industrial region, the ci-
. ties of Szolnok and Szeged. Concentration of the short term
abatement programme to these potential polluters is urgent,

3.1.4 Key Difficulties

i —

Uncertainties exist as to the fate of the major industri-
al polluters due to the present transition period towards the
market oriented economic structure, Data collection is nec-
essary with the contribution of the two ministries of Trans-
port, Telecommunication & Water and Industry & Trade. Further,
the industrial managements concerned should be also invited to
the forecasting procedure mainly because of the modernization
of the technologies must have great consequences to the pol-
lution discharges. This activity is restricted to several key
industries only, however, the final list of those should be put
together carefully.

It is absolutely necessary to improve the present prac-
tice of industrial pretreatment and the proper disposal of the
wastes removed by these procedures. Both the sewers and the
central (municipal) treatment plants are overburdened by in-
dustrial wastes which contribute to the disposal problems of
the sludges originating here, as well.
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3.2 Recommendations

3.2.1 Pollution Management Actions Needed
1. Long term and reliable tendencies on the water quality '@
parameters of the two rivers of the Danube and Tisza can not
be elaborated without the contribution of the upstream coun-
tries. Coordination of efforts with the Slovakian and Romani-
an counter parts is necessary. Maybe a task force c¢ould be

formed to this purpose.

2. On the long term it is necessary to include sources
from the agriculture into the emissions evaluation, This is
important to curb groundwater pollution and eutrophication

tendencies.

'3. Different technical levels of wastewater treatment,'
such as mechanical, chemically upgraded mechanical, conventio-
nal biological and biological combined with plant-nutrient re-
moval should be reviewed with their pollution abatement poten-
tial and cost factors. Stepwise realization of the pollution

control can not be done without these data.

4, Cost-effective upgrading of several surface water
treatment plants for water supply is necessary and urgent task.
To this end cost factors should be evaluated.

5. As a consequence of inflation (at present with a yearly
rate of 35-37 % and forecasted to 1992 as 20-25 %) and the un-
certainties of the expected rate in the future all the costs gen-
erated on the basis of 1990 (or 1991) price level must be trans-
formed to ECU to the optimization procedure.
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3.2.2 High Priority Pollution_ Reduction_Improvements

e T — . —— v S e  — — A S ————

1. As far as priorities in pollution reduction are con-
cerned far the most important is a stepwise development of
the Budapest sewerage and wastewater treatment system. If
within this task a special emphasis can be pointed out, this
should be the sludge disposal on a short and lony term basis.

The concept has been quite recently elaborated, however,
this should be reviewed by foreign consultants and a feasibil-
ity study is urgently needed.

2. In the Tisza catchment the planning and construction of
a wastewater treatment plant for Szolnok is of high priority.

3. In the Danube subcatchment of Northwestern Hungary the
drinking water resources of the karstic geological complex

should be protected by a sewerage and wastewater treatment prog-

ramme. Feasibility study is urgent.

Budapest, February 12, 1992

S
Qr.Pél Benedek : Dr. Véronika Major

!
'
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Mamre of the indicated areas

. Duna-Szigetkd&z
. Duna, Komdrom-Esztergom

. Duna, Dunakanyar-Budapest North

1
2
3
4. Duna, Budapest-Racalmés
S. Duna, Dunaféldvdr-praks

6. Duna, Paks-Bata

7. Duna, Pohdcs

8. Duna, Tass-Ordas

9. Duna, Kalocsa-Baia

10. Duna, Mohacs island

11. R&ba, Alsészdlndk-S4Arvar

12. Dundntuli Kozéphegyséq (Karstic})
13. Ridba, WNick-Gydr

14. Kerka- Mura, Lenti-Molndri

15. Drdva Felsd

16. Drava alsé

Fig.S. Water resource of bankfiltered character along the Danube and Drava [1-16) and that of the karstic zone (21)



Rate of sewerage : 42 % ' ‘ i

&}II ] e 'u”ﬂl_ i i =

Fte o ——— — — — . S— ———— —

Industria! w.w. inte public sewer
640 000 m3|d

800 ] 1000 578 | 962 ' No treatment: 700-103[m3
2493000 m3/d

Total - 3290000 m3/d __,) Properly freat,  580.103/m3
\“1
\
N

—,Precip Industrial and | = — IAII industrial w.w. {no cooling w. of
W Poorly treat:  1260-103{m3 -
\\\\\
Mechanical \\\ Brological ! Tertiary

Municipat other electric industry)
<— Tolol. 7520-109m3
Individual Discharged to sewage
freatment treatment e treatment

disposal

and trealment

Without
treatment

.

1
|
I
1-
I
I
I
Industrial sewerage :
I
I
I
I
I
I
I
I
I

i ——— S — — — i — i — —

~ g \\\ E v
260000 mld | 540000 mfd 1378000 m¥d 291000 md 811000 mo[d 10000 m/d 1880000 m3[d ;
RECIPIENT — i,

Fig. 6. Wastewater flow in 1991



Rate of severage . 60 % Rate of sewerage: 65- 67%

'ﬁE 1] :jE
[==) E-u--nnn nn G En-— a0 E:nn 1] |
adl BB o et Nz
] Municipal 'Precip. l"dl;::;:" ond [ === 1 Municipal Precip. lndusgihc;lrund o
620 | 130 570 | 132 | 600 | 150 725 1462
Tokal : 3452 000 m3fd . Total : 4247 000 m3fd
N
Indivi Discharged to seweroge Discharged to seweroge
disposat 2832000 m¥d 3647000 m3]d
Biobgical
sp;: :,:, » treatment
A
620000 m¥d 2632000 m3d 600000 mld 3647000 m3]d
RECIPIENT —> RECIPIENT —>
Fig.7. Wastewater flow in 2000 / Wastewater flow in 2010,



50 km

\ . -
R * ~, .
3 ~. ’
SIOMBATHELY H
Faisboaotsr Yy ' ]
'\. %19 K :’:’1.
PR bt /

. i {
E 7
. YA \ ¢
. B 3, ;

; . b

<,/ ¢ G ] N S £
- e AT ) -

“.‘\‘1\\ ) ﬁmcﬁcmu - E\ : :

’J :'\} f—sz'\v_1: c t | : ) s l

1‘., < . Il P N]ul wes? 71 s i

AZ s 2 Aploavdl N fonth k K
- {s { '\ X H 3
N . o | \l A H JJJ
it ' @ I l , A ; y . . )
LSRN 7 B B B 0 [ g [
Lerth \ "t !
' r‘P""“." ':"’ \\ e o -1 i A
Sermatige 455 N f/ e |
\ g\\‘: ) i;” l b { Fa N
¥ P s 4




2

s
1

) LJ
O\'lnnludun' Lo - . . )} L L

Lerdosy

u.’. "

0:“ II ! " ]luﬂw "‘/"1"'
= )"
" o {‘_ AT

¥ antrrgn a

Curloion

'llul“

I YT

.
QEM o "
, e, " .
\ ﬁ?’a S
O %!

. S 0 o -
IR ~ Fig.9.The Sajo-river industrial region
) o
|I'..:'li"|.l

Legend

0 - 500 m3/d wastewater
500 - 5000 m3/d "
5000-20 000 m3/d "

> 20 000 m>/d "
Industrial wastewater
Communal " -
Agricultural "
Regional waterworks
Country _ "
Individual "

Water base

Protection area of waterworks



Appendix A_

The nitrate problem

In the past 15 years the increase of the nitrate was
27 % in the Danube while the same in the Tisza and in its
tributaries was 62 %. Similar figures were observed in re-

spect of NHZ and organic nitrogen components.,

The projected figures for the year 2000 can be seen in
Table 1 and 2. These represent the border sections of the
Danube and Tisza (VITUKI-report: Development of nitrate re=~
moval methods). The attached figures might support the under-
standing of the problem.

The nitrate pollution is more severe in respect of the
subsurface aquifers, Fig. A3-5 shows that in case of the
Danube bank filtered wells the nitrate contamination surpas-
ses that of the river, which is guite obvious if considered
that these wells are supplied from the background subsurface

water as well.

(A1l the figures and Tables from Hock, ENVIMARK Ltd.
and VITUKI)




Table A ~1

Rate of nitrification* in 3 periods

River at 1971/75 1976 /80 1981/85
border sections
Danube upstream 75 8l 81
Danube downstream 78 80 80
Tisza upstream 56 73 75
Tisza downstream 66 74 76
(NOB-N)

. ,
Rate of nitrification

(NH4-N) + (NOZ—N) * (NOB-N)



Table A -2

Average NHZ- and Nog-values in three 5-years periods

and forecasted to the year 2000

River Component Periods

‘ 1971/75 1976/80 1981/85 2000

Danube upstream Nog 6.4 ~ B.6 9.5 11.6
border section mxj1 0.61 0.56 0.48 0.53
Danube downstream No; 6.9 8.7 8.8 . 11.5
border section NHZ 0.58 0.61 0.62 0.43
Tisza upstream No; 2.7 4.0 5.2 6.7
border section NHZ 0.42 0.54 0.52 1.02
Tisza downstream NOS 6.2 8.1 12.1 18.6
porder section NHZ 0.58 0.67 1.06 1.89
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Aggend ix B

Trends in the water quality of the

Danube, Tisza, and Drédva rivers

(after CsdszZdr, QVF)

Figures la and 1b show the trends of the oxygen consump-
tion (COD-bichromate, COD-permanganate) a~chlorophyll in con-~
centrations and in mass-~flux of the Danube at Baja, near the
Yugoslavian border. Instead of deterioration, mostly some
slight improvement can be seen between 1976-~1990. '

Figure Za. and 2b. shows a rough longitudinal section in
COD and Oz-saturatiOn values for the period of 1976-1990. In
the COD-values significant deterioration trends are observed
in the upper Hungarian section partly because of the Slovalkian-
~Hungarian polluters and especially that of Budapest. However,

- once again = at Baja the improvement due to the assimilation

can be seen.

While the Danube-discharges during the given 5-year peri=-
ods were almost identical, this can not be said to the Tisza

river,

At Szolnok the characteristic discharges were as follows

(in m>/s)
Medium Min. QBO % 095 % Max.
flow flow flow
1976-80 798 109‘ 1300 1988 5845
1981-85 523 80 906 1400 2070
1986-90 . 435 62 605 1243 4180



The COD-mass=-flux and concentration values for the given
periods can be seen upstream and dowsntream Szolnok on the
Fig.3. The trends, however, are obscured by the above devia=-
tions in the discharges, The same is valid for the graph of
Fig.4, however, the polluting effect of the Szamos between
Tiszabecs and Zahony is markant.

According to Fig.5. the water quality of the Drdva-river
is improving due mainly to the polliution control in the
Austrian catchment area. It might be mentioned that the Hun-
garian pollution load of the Drdva is abt. 3 % of the total

one produced in the country.
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Aggendix C

The wastewater problems of Budapest

(See Fig.l)

Budapest has a population strength of abt 2 million
(20 ¢ of the total population) and an area of 525 km=.
It is a typical industrial metropolis being the host for 40 %

of all the industries of the country.

Pollution load of the Budapest Danube section

The sewerage system of the capital with a total length of
3700 km is in some parts of it more then 100 years ol4d.
As a consequence it is largely in obsolete condition badly
needing reconstruction. Some districts are purely canalized
and further development of the existing system is an urgent task.
Out of the total system 1900 km is carbined type draining both
sewage, industrial wastewater and precipitation water, The daily
dry weather flow of abt. B0OO 000 m3, at present, might be in-
creased by 10, or even more in case of rainy or snow melting
period. In a yearly averadge the 18 pumping stations lift 200
million m3 of sewage and precipitation water the rest is dis-
charged by gravity into the Danube (see Fig.2). Out of the above
figures of wastewater flow the greater part originates in the
Pest side of the Danube in three catchment areas such as North
Pest, Ferencvaros and South Pest. The Buda~side of the capital
is subdivided into 8 catchment areas (hilly topography). The
sewerage system is fully outloaded and the maintenance is cum~

bersome.

The present treatment conditions are miserable., In the north
ern part of the capital there is a biological treatment plant of
140.000 m3/d capacity (North Pest Treatment Plant) loaded with
only 80-%0.000 m3/d, at present, and in the southern part, along

the small Soroksar Danube branch an other one treats abt



75.000 m3/d wastewater. The total load of the Budapest Danube
section, expressed in BOD is roughly 200,000 kg/d at dry weath-
er flow, and nobody knows the real load at stormy weather. 1In
case of some previous trial measurements it was revealed that
the heavy metal concentration of the wastewater increases with
at least one order of magnitude in the latter case. On the ter-
ritory of the capital abt 300 industrial establishments have
s0 called pretreatment facilities. Most of these can not cope
with the criteria prescribed by low. An other problem that the
dispcsal of the refuse and sludge originating from these faci-

lities is not solved at all.

Consequently it is guite obvious that both the sewerage
system and the existing treatment plants are overloaded by in-
dustrial wastes, heavy metals and refractory organics, Finally
it should be mentioned that the rest of the wastewater surpas-
sing the above figures treated biologically is more or less
screened before discharued to the Danube. The greater part of
this arrives from the Pest (left) side of the river at the
Ferencvaros pumping station near the southern railroad bridge
(Soroksari ut).

The solids removed from the sewerage system, the sand
traps, screens of the pumping stations and the sludge from the
treatment plants are listed on a yearly basis as follows:

Sewer deposit 21 .000 m3
Sand : 7.500 "
Screenings 6.000 "
Sludge North Pest 21.000 "

South Pest 16.000 "

The disposal possibilities of the sludge together with the
screenings and the removed sewer deposits are in critical con-
dition. All the tipping places are filled up at present. A ther-
mal drying installation for sewage sludge in the North Pest Plant
is in preparation. (Estimated cost 1/2 billion Forints),



Several concepts have been elaborated for updating of the
sewerage and sewage treatment during the past decades. At pre-
sent the review of these are under way and a short description
of the plan is given below.

The projected dry weather flow on the 1ong‘term is abt.
1.300.000 m3/d and the average BOD is 220-240 mg/l, which means
a new BOD load, if not treated, of abt 300.000 kg/d (other impor-
tant contaminants, such as heavy metals see elsewhere). There
are two major concepts of the future treatment, of the total
wastewater, Besides of the present ones there will be either
a centralized one,<uite a large plant at the northern tip of Cse-
pel island with 655.000 m3/d capacity, or a decentralised system
in which this plant would receive 60.000 m3/d only, while an--
other one, at the left river side on the area of the a.m.Ferenc-
varos-pumping station in a covered and multistory design, would
receive 430.000 m3/d d.w.f. The remaining portions are forseen
to be distributed in smaller plants mainly on the Buda side. In
both concepts travelling of some sewage under the Danube bed and
the transfer of a part of the sludge to the big plants is in-
volved (see Fig.2).

As far as the effluent criteriae of the treated wastewater
is concerned it is, at present, prescribed in the follewings:
20 mg/l, COD = 75 mg/l, NH+ = 5 mg/l, total P = 2 mg/l,

BOD =

- 4
NO, = 50 mg/l. This means an at least 90 p.c. reduction of the
BOD - load and -~ according to the experiences on the existing

treatment plants -similar efficiency of heavy metal removal.
Sludge handling and disposal is forseen mainly by drying and
by coincineration with the communal refuse in the garbage-inci-

neration plants of the capital.

However, there remains a major problem with the precipita-
tion-water "diluting" the wastewater at the rainy period. The
first pollution shock of a storm flushing the sewerage system
should be -~ by all means - retained at the treatment plants.



There is an open gquestion still what dilution should be al-
lowed before the overflows,

The investment cost of both of the a.m. concepts of waste-

water and sludge treatment is forseen - on 1991 price estima-
tion = about 40.billion Forints. The yearly operation cost is
around 15 billion Forints. However, the construction of the
extended sewerage and the necessary mains run up to an other
similar sum, most probably.
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Appendix D ' -%

1. The Danube bend as a recreational area

The DPanube Bend north from Budapest with an approximative,
length of 60 km (see Fig.l and 8 ) abounds in historical mo- :
numents. Tourists from the nearby capital with its 2 million i
inhabitants, crowds seeking recreation are more and more attrac- .
tion of historical monuments, beautiful landscapes, mountain

forests and the quiet river.

The fairly pure water of the Danube with its pleasant tem-
perature [Ehe mean temperature is 19,3 °c (66,7 ©
19,4 °c in August, with occasional maxima of 25 °c = 77 OE]

F) in July and

favours the growing popularity or water sports.

LLife in the Danube Bend has undergone many changes over the
ages. In prehistoric times, there was fishery and hunting. Later

s s

on, the limes, or frontier of the Roman Empire was defended here.

The luxury of royal courts was witnessed by Esztergom from the :
eleventh to thirteenth centuries and by Visegrad in the four=- I%
teenth and fifteenth centuries. A rapid cultural and economic E
decline took place during the 140 years of Turkish rule, followed

by a slow recovery from the eighteenth century onwards. The life

of the river band has now taken on a completely new texture create
by the recreational demands of our age. The large-scale demand for
relaxation is exerting its beneficial influence on the architec-
tural, economic, commercial and traffic development ¢of Danube set-
tlements. At present, B85 % of the houses are inhabited during the
summer only, and only a few families maintain year-round residence
along the river. Holiday-makers are predominant in Leanyfalu, es-
tablished scarcely 80 years ago, as well as in certain parts of

two other townships on the right bank of the Danube,ancient Szent-
endre, and Visegrad, and the same can be said of Horany and Surany

rapidly developing resort centres on Szentendre Island.

In order to achieve a uniform development of the whole

recreational area, a regional plan was prepared. In accordance

LSRR



with this plan, wvarious facilities serving tourism and excur=-
sions (restaurants, hotels, campings, resthouses for tourists,
spring intakes, marked tourist paths), are rapidly increasing,
the protection of historical monuments is being energetically
pursued and transport facilities are improving. The construc-
tion of regional waterworks to serve the recreational area has
been established. '

2. The Kiskdre reservoir as a recreational paradise

The construction of the impoundment of the Tisza river at
Kiskdre was started in 1967 and finished in 1973.The impounded
section is 40 km in 1length and the greatest width is 6 km.
2 (12.700 hectar)

with an average water depth of 2.5 m. However, at present, the
2

The planned area of the water surface is 127 km
surface area is only 90 km“ and in 40 % of the impounded river
section the water depth does not reach 1 m. Within the impound-
ment many small islands and marshy areas results in an attrac-
tive environs. In general the water quality is acceptable and
the silting of unorganic character is not yet significant.

A major problem of utilizing the reservoir for water sports
arises from the root-timbers (stumps) left in the inundated land.
At present the fishing (both professional and hobby) is the ma-
jor atrraction for holydaymakers, however, this is often anto-
gonized by the water level variations due to other water uses
(among the others irrigation or groundwater table control).

There are some sections of the reservoir (mainly in the
vicinity of larger villages) where the infrastructure for sum-
mer holyday is favourable and the touristic development is ac-
celerated in the last decade. Many tourists enjoy besides the
water sports the land-bound sports (such as golf,tennis, hunt-
ing) as well. Privatization of land helps enormeously the
rapid extension of housing,however,there is a need in govern-
ment (local government) supported infrastructure development
together with a better considered water management oriented
towards the profitable uses of the impounded river section.
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The informations regarding river flows, population,
domestic and industrial wastewaters as well as the treatment
facilities are based on the following sources:

1. "Romanian Statistic Yearbook of 1990" published by
The National Statistics Commission in 1991.

2. "Water Register of Romania” vol. III, published by-
The Institute of Meteorology and Hydrology of Bucharest in 1972,

3. "statistics of the Existing Facilities in Public
Works 1986 - 1938" of the former State Council for Local Autho-
rities Problems.

4. Existing informations collected from the local au-
thorities and local water enterprises of the main cities inves-
tigated.

5. Data provided by The Institute of Research and En-

vironmental Engineering of Bucharest.

Concerning the trends expected in urban and industrial
development and pollution load the problem was quite difficult
to solve because the lack of information's sources due to the
transition period from a centralised system to a free-market e~
conomy in full progress in Romania nowadays. The industrial re-
structuration based on total different principles, the cancella-
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tion of all the restrictions regarrding the population right of
gccomodation in biy cities, the ayriculture reform not yet com-
pletely achiéved are generating an important deygree of doubt for
all the informations obtained.

The above mentioned estimations are mainly pased on
our enyineers experience ond tne observed economical tendencles
and should be taken into consideration as Yo% - bu4 degree of

accuracy.

The rivers from the western side of the country name=-
ly Murey (code no 18), Crig (code no lY) and Somey (code no 22)
are trioutarles to Tlisza river (code no 12) main triputary joi-
ning the Danube are treuted 1n s complete manner in “Danuoe R1i-
ver Study for tne Hungarian Water Catchment Area" prepar=qd Oy
Innosystem Ltd. Budapest in 1991, thus that the cumulative flows

and pollut: rs are presented in tnat study.

comparing to the DEMDESP model it was intruduced as a
supplement to the initial concept the river Jiu (code no 23),

considered as being of 1mportance.

Finally, as a gyeneral observatlion, one mentions that

all the data and figures presented in thls study are limited at

the territory of Rumania,
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l. ASSESSMENT OF WATER POLLUTION IN THE ROMANIAN o
PART OF THE DANUBE RIVFR BASIN .

l.1. Description of the River and its Tributaries : i

The Danube is the second laryest river of Europe with
an average flow of about 12,000 ns/s and a total length of 2B57

km, has its final water course in length of lo7% km located on

the territory of Romania,

The starting point of the rRomanian sector of the Da-
nuve is the little community Baziay (on the left side). From p
this point up to the dischurge of the Timok river (tributary on M}
the right side) the Danube is a natural border between Romania

and Yugoslavia,

NDownstream of the Timok discharge point up to the city
of C3lara,;1i (on the left side) the Daunube forms the natural bor-
der between Romania and Bulyaria and from this point up to the
discharge in the Black Sea tne Danube flows entirely on the Ro-
manian territory with the only exception of tne Northern arm of
the Danube Nelta called Kilia which is alsvo a natural borider bet-

ween Romania and C.l.5.

In other words should be mentioned that on this part
of tne Danube river as well as Romania, Yugoslavia, Bulgariae and
C.1.S., have their own contributions in tne water pollution.,

Another mention concerns the rivers from the Western
part of the Romanian territory. The major rivers namely Some$
(22x), Lrig (l9x) and Murey (18%) are all tributaries to Tisza
river and their final water courses are located as well as iis-
za on the territory of Hungary. Simmilary the Timig (o™} river
has its final water course located on the Yugoslavian territory.
GConsequently all the data reguarding these rivers are limited at

the territory of Romania.

x) Code numbers according to the DEMNLSP model.



T T hength Tka) T T o nment
Tributary Code no Main ri- w?tg r;{ir area

ver only tributaries (Sg. km)
SOMES 22 349 S5, 510 15,015
cr1s™) 19 490 4,887 14,460
MURE S 18 716 9,640 27,8%0
TIMIS lo 23 1,751 5,795
JI1u 23 331 3,170 lo,070
oLT 7 670 8,465 24,0lo0
ARGES 5 327 3,665 12,590
IALOMITA 4 400 2,589 lo,430
SIRET 3 576 13,965 42,830
prUT ) 2 716 4,183 lo,9%0
DANUBE (entry) 1 - - -
DAN?ggscnarge) 1 1,075 a,d3lx‘x) 32,2boxxx)

Table no 1

ROMANIAN PART OF THE DANUBE RIVER BASIN
Tributaries lengths and cuatchment areas

(limited at the Romanian territory)

x) Addition of Quick criy, Black Criy; and white Crig

xx) Only for the right side (left side belonygs to C.Il.S.)

xxx) Danube only

(left side,

without the indicated tributarles)
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Table no 2

Tributaries characteristic flows

L E B S A L E L Rt E S I LR T 2 B R Y s T A L R N Y R I N LI I Y
. Code Minimum Nilution Maximum
Tributary no flow 95% flow flow 1%
Cu.m/s cCu.m/s Cuem/s
SOMES (at border) 22 L.l lo.o 3,400
QUICK CRr13 (ditto) 19 1.58 T 1.85 1,080
BLACK CRLi., (ditto) 19 1. 11 1,49 730
WHITE CRIS (ditte) 19 .51 .76 700
MURES (ditto) 18 15,00 23.0 2,350
TIMIS (ditto) lo 2.7 4,6 l,500
JIU 23 6.9 8.5 1,970
oLT 7 lb.0 28,9 3,375
ARGES 5 4,97 lo.4 2,230
TALOMITA 4 4.0 7.34 8%o0
SIRET 3 23.6 30.8 5,400
PRUT . c R 9,05 : 13,1 3,500
DANUBE (entry) 1 1360.0 1632.0 16,450
DANUBE (discharge) 1 15%0.0 2030,0 15, 700
NOTE:
1) Minimum flow 954 = minimum average flow realized in 5 years

in a century

2) Maximum flow 1% maximum average flow realized in one year

in a century

3) Dilution flow admitted by domestic regulations




Entering in the Romanian scctor the Nanube river be~-
comes very narrow in the so called "lron Gates" area and the ve-
locity increases. In this ares exists an wWater Power Flant built-
up in co-operation by Romania and Yuygoslavia using the water e-
nergy source, but downstream of this point the river is charac~-
terized by a reduced slope of less than .olé. Even in these con-
ditions the river is still suitable for navigation under pilot
control., The most difficult problems appéar for the snip channel

in the Danube Delta which needs a permanent dredge.

Another point of interest is the fact that the Danube
river flow diminishes from the entry area up to the discharge
despite the tributaries contribution. This flow diminution seems

to be caused by the aquifer supply in the area.

In the Table no 1 are shown the tributaries lengths
and catchment areas and in the Table no @ the characteristic

flows.

1.2, water Quality of the Danube River

The quality of the Danube River was subject of a sys-
tematic national surveillance program since 1979 and more re-
cently of an international program after the "Declaration of 3u-

charest" from 1438,

The control sections include three major sectors of

the Danuve as follows;

- the first sector from Baziag to Grula corresponding

to the hydroenergy and navigation corrected course;

- the second sector from Gruia to Chiciu corresponding
to the discharges of the most 1mportant tributaries from tne

Southern Carpathians and Balkans;

- the third sector from Chiciu to the Black Sea cor-
responding to the discharges of the trivutaries from the gds-
tern Carpathians and Moldavia. This sector includes the two Da-

nube pools and the Nanube NDelta.

o//-
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Table no.3

AVERAGE WATER QUALITY OF THE DANUBE RIVER
SECTION GRUIA (Km 851)

) . .
. Flow*’ s.s. Bissolved BOOD COD-Mn P-total N-total TDS Alkalinity pH
Years Values Cu.m/s {(mine- oxygen 3 mg/1 mg/1 CaCU3
rals) ~mg/1 mg/1 -3 -3
g/l mg/1l % .10 .10 mg/l wmg/1l
} 1979-81 min 6050 8 6.3 65.3 2.6 4.5 200 80 259 145 7.2
f ma x 64865 16 7.5 - 73.0 3.6 6.0 320 810 278 . 155 7.4
ave 6780 13 6.9 72.1 3.1 5.1 250 340 268 150 7.3
1984-86 min 4925 21 4.6 52.9 2.0 3.7 210 48 264 135 7.3 1
ma x 7350 4] b.6 67.9 2.8 4.5 240 520 280 145 7.7 5
ave 5856 25 5.7 59.9 2.3 4.1 220 440 271 142 7.5 i
1988-90 min 3755 21 6.8 63.8 2. 360 1780 289 150 7.4
max 5386 23 8.4 76.9 2.7 5.5 540 2480 331 155 7.4
ave 4651 22 7.6 70.4 2.4 4.6 430 2157 306 153 7.4
}xx)
Specific polluants -mg/1 x10°
Years Values Phenols 10il por Lindan Cd Cr Cu Pb in Hg
1979-81 min 1 - .05 .08 3 4 5 21 g0 .17
max 8 - .19 .23 5 9 26 30 359 .29

ave 5 - .12 .21 4 6 14 24 190 .23




Table no.3

AVERAGE WATER QUALITY OF THE DANUBE RIVER
SECTION GRUIA (Km BS51)-continuation-

Years Values Phenols 0il 00T Lindan Cd Cr Cu Pb Zn Hg
1984-86 min 6 200 .78 .01 2 2 14 42 .18 »
max 13 600 1.22 .01 3 6 28 206 .49 _ 0
ave 9 400 .91 .91 2 3 18 98 .35
1988-90 min 2 40 .22 .05 1 5 12 2 22 .00
max 3 260 .80 .10 3 13 21 12 35 .06
ave 2 125 .67 .08 2 9 16 7 37 .03

x) average flow measured at the samples collection time
xx) values obtained for the water natural hardness= 2.2-2.6 meVEaCO3
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Table no.&

AVERAGE WATER QUALITY OF THE DANUBE RIVER
SECTION CHICIU (Ka.375)

Flowx) 5.5. Dissolved BOD COD-Mn P-total N-total T0S Alkalinity pH
Years Values cu.m/s {mine- oxygen ‘ > CaCod
D mg/1 mg/1 3
rals) mg/l % _3 -3 ma/l /n
mg/1 mg/1 mg/1 .10 .10 9 ™3
1979-8B1 min 6050 27 . 69.7 3.1 4.0 170 130 284 145
max 8225 76 7.8 86.4 3.9 4.8 300 . 290 292 155 .
ave 6928 69 7.2 78.2 3.5 4.5 240 200 289 - 150 7.3
1
1984-86 min 4883 22 7.5 B3.3 3.5 270 480 265 145 7.3 ks
max 7015 86 7.7 Bs.1 4.5 4.4 300 680 307 © 145 . '
ave 6023 52 7.6 B4.7 4.0 290 600 291 145 7.6
1288-90 min 4104 .37 7.7 70.5 4.2 270 1950 310 150
max 6087 64 78.5 4, 410 2140 315 155
ave 5125 55 74.0 2.9 4.4 340 2050 312 153
_jxx)
Specific pollutants-mg/l .10
Years Values Phenols 0il DDT ftindan Cd Cr Cu Pb In Hg
1979-81 min S - .06 .15 2 7 13 16 110 .18
max 13 - .23 .30 4 15 24 - 25 310 .37
ave 7 - .13 A7 10 18 20 180 .27
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AVERAGE WATER QUALITY OF THE DANUBE RIVER
SECTION CHICIU (Km 37S5)-continuation-

Table no.&

Years Values Phenols 0il ooTv Lindan Cd Cr Cu Pb in Hg

1984-86 min a4 100 .34 .D3 3 3 7 3 90 .18
max 14 300 .82 .10 4 8 10 19 136 .47
ave 11 260 .57 .06 3 5 B8 13 109 .32

1988-90 min 4 140 .10 .07 1 7 17 12 28 .26
max 13 290 .37 .32 3 13 21 20 90 .33
ave 7 217 .62 .20 /4 10 10 16 60 .29

x) average flow measured at the samples collection time
xx) values obtained for the water natural hardness= 2.2-2.6 meVCaCU3
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Table no.5
AVERAGE WATER QUALITY OF THE DANUBE RIVER
SECTION VILCOV (Km.18)
Years Values Floux) S.5. Dissolved BUD5 COD-Mn P~total N-total 105 Alkalhﬂtf pH
cu.m/s (mine- gxygen . CaCo :
rals) mg/ 1 % mg/1 mg/1 3
mg/1 mg/1 mg/l 1073 1073 ma/1 ma/1
1979-81 min 5580 S0 .8 72.8 3.8 4.4 120 130 285 145 7.2
max 7800 100 .8 78.9 3.9 240 340 320 150 7.6
ave 7085 = 90 7.6 76.7 3.8 5.4 200 233 297 147 7.4
1984-86 min 5050 55 6.1 66.0 3.0 3.9 190 410 294 150 '
. -
' max 6400 203 7.5 80.7 4.5 250 500 331. 155 . A~
ave 5917 70 6.7 73.0 3.6 4.3 220 460 315 152 7.7 '
1988B-50 min 4888 27 7.7 74.6 2.6 - 290 2140 | 310 145 7.6
max 6200 12 8.1 74.8 3.1 400 2400 339 160 .
ave 4972 49 7.9 74,7 2.8 4.9 - 330 2257 329 152 7.7
—BXX)
Specific pollutants - mg/1 . 10
Years Values Phenols 0il oDT Lindan cd Cr Cu Pb In Hg
1979-81 min 2 - .02 .00 2 2 8 5 120 .20
max ' 19 - .65 .41 -6 15 21 41 220 .64

ave 6 - 27 .18 3 8 16 19 154 .35

P
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Table no.5

AVERAGE ¥WATER QUALITY OF THE DANUBE RIVER
SECTION VILCOV (Km 18)-continuation-

Years Values Phenols . 0il Dot Lindan Cd Cr Cu Pb in Hg
1584-86 min 4 150 .10 .05 2 2 2 13 50 .21
max 22 400 .61 .19 5 4 30 .18 122 .83
ave 10 ' 240 .34 .12 3 3 17 16 90 .46
1988-90 min 5 120 .07 .05 2 S 4 12 33 31
ma x 12 o 1450 .53 .10 4 6 20 27 - 105 37
ave 7 603 .21 .08 3 6 14 20 63 .34

x) average Flow measured at the samples collection time

xx)values obtained for the water natural hardness=2.2-2.6 meVCaCU3
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FLUCTUATIONS OF THE DISSOLVED OXYGEN CONCENTRATION%
OF THE DANUBE LAKES IRON GATES I & IRON GATESII IN

THE PAST 3 YEARS (1988 - 1990)
(100 % = O, CONCENTRATION AT SATURATION )

Dissolved O
2
100%. ¢
W .1 —-L SECTION BAZIAS
o 827 - (Km 1071)
80% 7.5 7.8 o~
1.5 o -1 729
b - -
&0% Il N ’__,-"
-,
W
207,
1988 7989 7990
100 %
& SECTION MILANOVA(
0 g [ (Km 996 )
v N 'ﬁ‘h-. 7’4
‘9.? ,f -“..1 .
""--..___ &.1
24 "“-JR____._-—--- 58.7
WY,
20%
/968 1989 1990
1009,
W o SECTION KLADOVO
82, Y e ] (Km 934 )
7 7’.? ———— -T-"-Z';‘?‘.T?F—'—'—‘-'— 712
0%, s [~ T = €34
e,
S —— 492
7y A
209,
1966 7989 ] 7990
oo : ‘ SECTION RADUIJE VAC
&b (Km 851)
0. 58— 226
“a '?—-—.-—.-a—--—-‘ 7’.’
&% S ——— 62.8
SR —1 557 LEGEND
w% i HOXIMUM
average
mz ——— e MNIMUM
1968 1989 %0




- 17 -

In the Tables no 3, 4 and 5 are indicated the avera-
ge concentrations of pollubnts determined for the Danube river
in the sections Gruia (km 851), Chiciu (km 375) and vilcov (km
18).

By examining these concentrations it results some
concentrations for dissolved oxygen, ammonia, nitrites, oil,
phenols, pesticides, heavy metals over the limits as well as
a general tendency of pollution growth since 1979,

One may notice important changes concerning the nu-
trients. During the 1]l years the Nitrogen increased tremgn-
dously so that the actual Nitrogen/Phosphorus ratio is close
to lo very significant as a beginning of an important eutro-
phization period,.

Meantime an important decrease of the dissolved oxy-
gen in the lakes Iron Gates I and Iron Gates II was observed
as it is shown on the attached diagrams,

Although the up-to-date state of the Danube river
quality seems to be yet quite satisfactory, the dissolved oxy-
gen levels, the accumulation of nutrients and the saprobic
bio-indicators clearly indicates an unfavorable evolution in
a short time.

1l.3. water Quality of the Tributaries

Generslly the tributaries of Danube present higher
concentrations of pollutants, If their average contribution to
Danube in terms of flow is about lo%, the contribution in terms
of BODg is about 1/3.

In the Table no 6 are indicated the average pollu-
tants concentrations for the tributaries with the only excep-
tion of Prut river for which detailed informations weren't a-
vailable.

The samples were taken in the final sections of the
rivers at a distance of about 500 m. upstream from the junc-
tion with panube. The tributaries quality is included in the
same control program as for the Danube and the analysed period
is the same 1988-1990.
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AVERAGE WATER QUALITY OF THE TRIBUTARIES 1988 - 1990

Table no.6

) 5.S.

. X Dissolved BOD T0S N-NH N-NO P-00
Tributary Values Flow (mineral) oxygen 3 3
m*/s mg/1 % mg/1 mg/1 mg/1 mg/1 mg/1
e min. 36 61 58 6 315 3 3 .3
(Km 293) max. 132 536 79 13 636 33 13 .5
ave. 87 225 67 10 452 16 7 .4
oLt min. 68 57 82 3 473 .3 2.0 .10
(Km 608) max. 232 408 100 6 835 3.0 3.0 .13
ave. 129 176 93 5 705 1.5 1.7 .20
ARGES min. 40 64 18 23 437 5 .4
(km 432) max. 81 339 A8 53 600 7 . 8.0
ave. 55 177 29 47 502 6 1.6
TALOMITA min. 10 69 9 39 1566 17 2 1.0
(km 243) max. 13 899 29 45 1700 74 .0 1.3
ave. 11 584 17 41 1651 47 1.1 1.1
SIRET min 90 48 68 6 592 9 1. .S
(km 155) max. 142 500 71 7 871 2.5 2. 1.1
ave. 120 303 70 6 690 1.5 2 . 7

x) measured flows at

the samplles collection time
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Table no.é

AVERGE WATER QUALITY OF THE TRIBUTARIES 1988 -1990 (Continuation)

Tributary Values Specific pollutants mg/l.lU'j
gil Phenols Lindan por Cd Cr Cu Pb in Hg
min. xXX) 9 . D5 . 38 3 13 17 10 70 . 20
JIU max. XX ) 12 . 09 . . 40 6 21 34 34 104 . 80
ave. 300 10 . D07 . 42 4 16 17 21 85 . 5D
min, xx) 9 . 08 . 39 2 2 6 11 60 . 12
oLy max. XX ) 10 .13 . 18 6 14 ] 49 149 . 22
ave. ' xx )} 12 . 10 . 56 a 9 7 28 73 . 16
min 200 12 . DA . b6 1 7 15 11 150 . 19 t -
ARGES max. 600 18 . 45 . 17 5 18 40 25 412 . 47 S
ave. 400 _ 15 . 28 . 71 3 12 25 17 217 . 22 '
min. 500 9 . 13 . 39 4 5 4 32 38 . 48
TALOMITA max. 1000 25 . 39 . A9 7 16 i3 42 130 . 64
ave. 700 16 . 26 . 44 5 9 10 36 24 . 37
min., 250 14 . 02 XX ) 2 2 12 50 . 36
SIRET , max. 400 27 . 20 xx) 5 13 9 26 372 . 69
ave. 300 22 . 04 . 26 4 7 7 20 173 . 53

xx) unrecorded
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The total production of pollutants was established ta-
king into consideration the multi-year average flow from the Na-
tional Hydrographic Records and the measured average concentra-
tions shown in the tables 3 - 7, The global figures are indica-

ted in the Table no 7.

Table no 7
TRIBUTARIES POLLUTANTS PRODUCTION

B s S R T T SN SR R TR N E S T R I R C R N SR TN TN EEREC RIS ST SRR I S om

. x) _. . . Total
ITEM uUnit Danube Jdiu 01t Argeg Ialomiia Siret DANUBE

TR I ECE TN EESR SR T ERE T E R AN E R NN o R R rF B E IS NN S EE N NENENE I

Flow Bu.m/s 5464 90 160 65 40 2lo 6029
% 91% 1.5% 2.5% l% « 6% 3.4% 100%
BODg  t/day 1227 78 69 264 142 109 1889
% 64,9% 4.1% 3.7%  lax 7. 5% 5.8% loo
SeS. t/day 13218 1750 2433 994 20l8 5498 25911
% 51% 6.8% 9.4% 3.8% 7.8% 21,2% loo%
N t/day 983 179 44 37 166 64 1437
total 66.7% 12.2% 3% 2.5%  11.3%  4.3% loo%
P t/day 128 3 3 9 4 12 159
total 80.5% 1.9% 1.9% 5.7%  2.5% 7.5% look
TDs = t/day 135017 3515 9746 3959 5706 12519 170462
% 79.2% 2.1% 5.,7% 2.3% 3,4% 7.3% look

The total has not included the figures for Prut river,
In its case the availability of data is limited only at the right
side of the river. The available figures for Prut river are:
Average flow = 8o cu.m/s

S.S. = l02.2 t/day
coDo (cr.) = B8l,4 t/day

x) Dischargers direct to Danube
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AVERAGE CONTRIBUTION OF THE MAIN TRIBUTARIES
IN THE TOTAL DANUBE POLLUTION

BODg - total N - total
2012 tons/day 1567 tons/day

SIRET 3.7%

DANUBE
£9Y,

IALOMITA 7.1 7

P - total T.D.S.
215 tons/day | 189.608 tons/day

SIRET £.5%
‘ OLT 5./ %
v 7.9 %

e ARGES 1,5 %
IALOMITA J7

oLT 1.9 %
DANUBE ’ B JlU 2.3%

80 %
A ARGES 5.7)0
W ALOMTA 3.2%

DANUBE
827,

TOTAL FLOW
6029 cum/s

SIRET Z.47%

OLT 2.5

R 5%
ARGES 7 ¥,

IALOMITA 6 %
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Also the contributions of Iskar and yvantra rivers
(from Bulgaria) should be added in order to obtain the total
Danube pollution,

l.4. Ground water

As will be further discussed almost every urban com-
munity has not yet a complete sewerage system. At national le=-
vel the ratio km of water pipes versus km of streets is about
2/3 but only 45% of streets are provided with sewers. It is
obvious under these circonstances that septic tanks are still
in use and an important amount of wastewater penetrates into
the ground. More over the sewers themselves are not enough wa-

tertight especially at the joints.
Consequently the aquifer is biologically polluted in
the urban areas.

Howaver in the rural areas (about 40% of ths popu-

lation) wells of small depth are frequently used as water sour-

ces.

In the last years one identified important concentra-
tions of pollutants as nutrients, oil and phenols in some areas
as the region between cities Piatra Neam{ and Bacdu (Trotug ri-

ver valley) and in the neighbourhood of the Ploiegti city.

The absence of informations on individual water sour-

ces does not allow an ampler discussion, but is no doubt that

unavoidable improvments in agricultural techniques as an inten-
sive use of fertilizers and pesticides will seriously and quick-

ly affect the ground water on much larger areas.

1,5, Impacts of water Quality on Uses

l. 5. l. Ul"ban USG

About 13.3 million from a total population of 23.2
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million are supplied from centralised water systems. About l0.2
million of these consumers are located in urban areas.

The common practice is to supply from the city public
network the habitations as well as the public buildings and in-
dustries located in the same area. However in several cases
greater industrial plants have their own systems.

The existing capacity of urban water systems comes to
a total of about lo6 cu.m/s; about 40 cu.m/s from ground water
sources and 66 cu.,m/s from surface sources. Only 64% of the e-
xisting streets are provided with water pipes.

The yearly drinking water distributed is about 2,451
million cu.m as follows:

- for habitations 1,067 million cu.m (43%)
- for public buildings 486 million cu.m (20%)
- for industries 898 million cu.m (37%)

The daily averaje drinking water consumption of about

.560 cu.m/capita indicates important water loses.

The typical concept for the surface water treatment
plants consists of grit chambers, floculation, sedimentation,
sand filters and chlorine disinfection and only chlorine disin-

fection for the underground waters.

In some cases, according to the raw water quality,ad-
ditional iron removal facilities by aeration are provided.

More sophisticated technologies as ozonation and ac-
tivated carbon filters are not yet used on large scale.

In the last years for energy and flow-regulation pur-
poses artificial lakes become wide-spread on the national ter-
ritory. Corroborating with & larger use of chemical fertilizers
both have generated the apparition of the surface water eutro-
phization, mainly during the spring and summer seasons. Under
these new conditions the existing technoloyies gradually ap-
pear as limited and needing adequate improvments.,

The characteristics of the main urban systems are in-
dicated in the Table no B.
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TABLE No.8
MAIN URBAN WATER USERS
River Code Population Average daily Sources TREATMENT Raw water
. no water distri- F=floculation & special
basin CITY o thousands buted Ground- Surface sedimentation problems
1000 cu.m/day water % SF=sand filtra-
% tion
' A=aeration
Cl=chlorine
/ disinfection
1 2 3 4 5 6 7 8 9
SOMES 22 CLUJ 392.2 192.0 26% 788 s '
DEJ 41.8 28.0 100% - cl 0
BAIA-MARE 152.4% 135.0 - 100 % F+SF+C1 : i
SATU-MARE 137.7 71.6 100% - A+F +SF+C1 Fe=2.3 mg/1
CRIS 19 ORADEA 229.0 190.0
MURES 18 FTIRGU-MURES 172.5 104.0 45% 55 % F+S5F+C1
ALBA-IULIA 73.4+454.5 117.5 15% 85 % F+SF+C1
DEVA 82.3 51.6 10% 90 % F+SF+C1 Organics=25 mg/l
ARAD 203.2 180.9 100% - F+SF+C1 ’
TIMIS 10 TIMISOARA 351.3 226.5 5% 95 % A+F+SF+Cl Fe=14 mg/1

N03=}.1 mg/1

Fiiii o i




MAIN URBAN WATER USERS(Continuation)

TABLE no.8

1 2 3 N 5 6 7 8 9
JTu 23 PETROSANI 53.1 23.0 15 % 85 £ o561
TIRGU JIU 92.8 a4.0 100 & - cL
CRAIOVA 317.4 221.0 60 % 40 A esrX gl F=25 mg/i
Org.=30 mg/1
oLt 7 . BRASOV 364.3 220.0 35 % 65 F+SF+Cl
SIBIU 188.4 97.9 5% 95 F+5F+Cl
RIMNICU VILCEA  106.9 62.3 s % 96 F+SF+Cl Org.=40 mg/1
SLATINA 88.1 53.5 100 % - £1
ARGES 5 PITESTI 174.8 190.0 15 % 85 ¥ se% i) 50,=120 mg/1 '
[\
BUCURESTI 2,127.2 .788.1 8% 92 FPusrX).ct NOj=10 mg/1 " ¢
Org.=20 mg/1
TALOMITA a PLOTESTI | 259.0 76.5 100 % - c1
CLOBOZIA 52.2 24.0 17 % 83 A% 4 4SF 4C1 H,5=9.5 mg/1°%)
SIRET 3 SUCEAVA 108.0 147.0 55 % 45 FX) 56041
PIATRA NEAMT 118.2 73.0 100 % - c1 |
BACAU 197.2 92.0 100 % . - C1 Org.=30 mg/1
GALATI 326.1 259.0 55 % 45 £95e7%04c1 N03X)=13 ma/1

Org.X)=4a mg/1
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Table no.B
MAIN URBAN WATER USERS (Continuation)
1 2 3 4 5 6 7 8 9
PRUT 2 BOTOSANI 123.9  17.8 - 100 & F+SFsCl
IAST 346.6 394.5 30 70% PV 50,)=215 mg/1
Org.=20 mg/1
DANUSE 1 TURNU SEVERIN 107.5 100.0 - 100 %  FeSFaCl NO;=29 mg/1
CALARASI C15.8 Cas.0 - 100 % FeSFCL 0rg.=20 mg/1
BRAILA 287.9 . 52.0 - 100 %  F+SFeCl Brg.=30 mg/1
TULCEA 95.2 149.0 13 % BT %  FaSFeCl Org.*?=20 mg/1

x) Surface water only
xx) Groundwater only
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1.5.2., Ecosystems and Fisheries

Due to the past Government policy tﬁe most important
Danube pools as Fintinele, Zimnicea, Balta Jalomijei and Balta
Brdilei were drained off and transformed in agricultural lands
thus that the most important fisheries of the Romanian territo-~
ry were suppressed. '

Actually the majority of fisheries are located on the
rivers from the mountains area or in natural ponds or pools
supplied from underground water sources, used more for sports
than for an industrial fishing., These areas can be considered
quite clean from the pollution point of view,

However some eutrophisation was installed even in the
mountain lakes and consequently phytophague species were selec-
ted in order to populste the lakes. uUntil now this type of eco-

systems seems to work well,

Finally must be mentioned that exist some cases of
pools or lakes used as recepteurs of treated urban or industri-
al effluentg, one of the best known being Buftea from the lakes
of Bucharest which receives treated water from the city of Buf-
tea and Film Studios. In simmilar cases there happen often ac-
cidents caused by the wastewater treatment plant faillures but

such cases are not characteristic.

1.5.3. Other Uses

Another major use of water consists in land irriga-
tion. The main irrigated surfaces are located along the infe-

rior river courses as well as along the Danube.

The water pollution problems are similary to the sur-
face sources of urban use.

Because of high concentrations of oil, phenol, che-
micals and BOD there are some sectors of the rivers unsuitable

for this purpose.

-
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DANUBE EMISSION MANAGEMENT DECISION SUPPORT
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The most polluted courses are Jiu (downstream from
Craiova), Argey (downstream from Bucharest), Olt, Ialomiga and
partially siret.

2. EMISSIONS AND DISCHARGERS

2.1, Qverview

The Danube river is the main wastewaters receiver of
Romania, The emissions are received through the tributaries as
well as directly from the riversiders. As it was discussed pre-
viously the average daily Danube pollution is of about 2%, Soo
tons of suspended solids and 1,890 tons of BODg. Almost half of
the suspended solids and 1/3 of the BODg represent the contri-
butions of the Romanian tributaries to the Danube pollution.

If the figures concerning the final figures of pollu-
tants for the Danube and tributaries presented in the chapter
no 1 are based on scheduled analyses and can be c¢onsidered as
reliable, the adequacy of the data presented for municipal and
industrial emissions should be examined with certain degree of

aproximation,

The available figures are extracted from the reports
of the local sewerage enterprises and the accuracy depends on
the purpose and the moment when these reports were prepared.
Even @ certain relation between the water supplied and the was-
tewater produced is not compulsory, because some cities as Ora-
dea, Ploiegti, Suceava, Bacdu, Botogani a.o, receive in the pu-
blic sewerage wastewater from industries which are not supplied
through public water network and on the other hand some cities
as Dej use the industrial waste treatment plants for their was-

tewater treatment too.

Is difficult to separate the industrial wastewaters
from the urban ones because in most of cases both effluents are

collected in the same sewerage.

. o« /) .
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Uunder these conditions any records regarding urban or
industrial wastewaters can easily include as well wastewaters
from the other category.

Moreover, during the dictatorship period, the control
of the environmental authorities over the industries was seri-
ously limited and several times the real figures of the indus-
trial pollution rested unknown,

However a certain discussion based on the existing fi-
gures is possible and some aspects can be emphasized.

The Danube river water quality is strongly influenced
by the polluters brought from the urban, industrial and agricul-

tural water users,

Although exist more than 3,700 treatment plants, only
60% of the wastewater is subject of treatment and only 31% is

satisfactory treated.

In the last 5 years were observed the following trends:
- a non -significant increase of flow (2-3%);

- a.dminishing of the BODg in the urban wastewater;

-~ a diminishing of the BODS/COD ratio which means wa-

ter less responsive to biological treatment.

Concerning the treatment technologies applied, mecha-
nical and biological treatments are used at nation wide scale.

The mechanical treatment consists in screening, grit
removal, oil and grease separation and settling. Commonly flocu-
lants are not used for settling, but in some industrial plants

chemical treatments can be observed.

The biological treatment consists in more than 95% of

" cases in aeration basins with activated sludye. The aeration is

produced both by pneumatic and mechanical means but aerators are
more frequent.

with very few exceptions (color removal at the pulp
and paper mill of Adjud, sand filters at Buftea), tertiary treat-

ments are not used.
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Advanced technologies as treatments with oxygen, ac~-
tivated carbon filters a.s.,0. were never used.

The sludge 'is treated in Bo% of cases by anaeropical
digestion, but some plants have aerobic treatment installations.
For dewatering, drying beds are of common use but exist also
mechanical dewatering systems especially for the paper mills.

Compact units as Imhoffs are still used for smaller
communities,

~ The above described technologies are provided for ur-
ban treatment plants as well as for industrial or agricultural
plants,

_ Analysing the sources, the major BOO, producers are
the municipalities and animal husbandries but the industries
are mainly responsable for the suspsnded solids and dissolved
solids production.

According to the surface water quality control re=
cords the most critical industrial categories are the chemical
industry, the o0il and petrochemical industry and the pulp and
paper industry.

Froﬁ the records appear as'frequently passing the ad-
missible limits the chemical plants from Rimnicu vilcea (r.olt),
Bacdu (r. Siret), the petrochemical plants from Borzegti, Roz-
nov and sévinégti (re Siret), the paper mills from Piatra Neam§
(r. siret) and Dej (r. Someg) and the fertilizer industries from

Tirgu Mures (re. Mures) and Slobozia (r. Ialomiga),

2.2, Municipal Dischargers

In the Table no 9 are summarized the main municipal
dischargers., One mentions that for the ratio km of streets ver-
sus km of sewers were considered as sewers the streets provided
with sewers and not the total length of the sewerages.

The average efficiency reported by the local enter-

prises should be considered with precautions.
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MAIN URBAN SEWERAGES

Table no.9

River Code Population _ SEWERAGE WASTE WATER EXISTING TREATMENT PLANT
) Basin no.  CITY (thousands) N?twork Km of Flow =SS BUBS Nominal Technology Average efficiency
. C=com- streets cu.m/ kg/ Ka/ it Morechanical 5 500
bined K of da¥ day dg capacity =mechanical 4 .t:re- 8 E'rﬁ—
S=sepa- sewers x10 x10° x?g: -l/s - B=biological “““Ho" ctia
rative
1 2 3 4 5 6 7 8 9 10 11 12 13.
SOMES 22 CLUD 329.2 C 342/205 130.0 26.0 20.8 1200 M+B 72 % 75 %
DEJ 41.4 C 121/ 58 2l.0 3.2 3.9 230 M S0 % 65 %
BATA-MARE 152.4% C 170/ 97 69.2 10.9 7.0 1000 M+ 8 82 % 83 % '
SATU MARE 137.7 C 135/116 44.9 12.1 9.2 800 M+B 66 % 74 % 3
1
CRIS 19 ORAODOEA 279.0 C 264/247 240.0 B6.4 59.3 2070 M+8B 84 % B2.5 %
MURES 18 TIRGU MUJRES 172.5 C 170/132 110.0 34.3 15.5 1200 M+B S0 % 46 %
ALBA IULIA 73.4 C 182/ %6 31.9 3.8 1.1 225 M x) x)
DEVA 82.3 S 172/ 80  37.0 7.4 3.0 x) M x) ©x)
ARAD 203.2 S 385/139 94.0 13.2 8.5 1300 M+ B 90 % 90 %
TIMIS 10 TIMISOARA 351.3 C 505/331 186.0 42.8 27.0 x) M+B %0 % 64 %
JIU 23 PETROSANI 53.1 C 98/ S4& 17.8 2.4 0.9 x)r M 65 % 25 %
TIRGU JIU 92.8 S B1/41 26.0 2.1 2.0 - - - -
CRAIOVA 317.4 C 284/122 156.0 22.3 14.9 - - - -
oLT 7 BRASOV Jsa.3 c 322/322 197.0 15.3 12.4 1600 M+B 41 % 25 %
SIBIU 188.4 C 260/225 44.6 6.3 10.7 1200 M+B 93 % 80 %

T‘=’."‘l"l‘."'."."l""‘l—“.*l'-l*-.—l'-l—ll—lllill'l..l.llllll'll'l'l



Table no.9
MAIN URBAN SEWERAGES (Continuation)
1 2 3 A 5 6 7 8 9 10 11 12 13
RIMNICU VILCEA 106.9 C 251/134 S0.0 2.5 3.0 575 M+ B 6l % 70 %
! SLATINA 88.1 C 107/ 53 45.5 3.0 1.6 SO0 M+ 8B 90 % 90 %
ARGES PITESTI 174.8 S 255/183 165.0 5.8 4.7 1750 M+ B 82 % 81 %
BUCURESTI 2127.2 C 1864/1544 1710.0 331.0 260.0 - - - -
TALOMITA PLOIESTI 259.0 c 426/252 190.0 S7.0 15.6 1700 M 50 % S0 %
SLOBOZIA 52.2 S 160/x) 20.0 4.0 1.6 31 M+ B 40 % 50 %
SIRET SUCEAVA 108.0 C 127/110 134.0 30.8 22.8 1760 M+ B 86 % 68 % )
PIATRA NEAMT 118.2 C 181/ 91 S6.7 22.7 15.8 650 M+B 86 % 90 % u
BACAU 197.2 C 240/146 110.0 42.9 38.3  x) M+ B 64 % 6l % 1
GALATI 326.1 C 299/175 185.0 71.0 444 - - - -
PRUT BOTOSANI 123.9 C 155/122 115.0 18.8 6.6 1200 M+ B 50 % 60 %
IASI 346.6 C 505/295 350.0 190.0 133.0 3600 M+ B 83 % 75 %
DANUBE 1 TURNU SEVERIN 107.5 c 162/ 96 100.0 20.7 15.4 - - Co- -
CALARASI 75.8 S 138/ 62 31.0 5.4 5.0 S0 MXX) 85 % 55 %
BRAILA 247.9 C 261/170 51.0 5.3 3.7 - - - -
TULCEA 95.2 C 127/ B0 21.2 S.7 6.1 - - - -

x) data non available

xx) using floculants for sedimentation




- 35 -

Concerning the trends for the municipal dischargers,
almost all the professionals agreed that important leakages of
water are discharged in sewers and produce the dillution of the
waste. It can be foreseen that for water economy reasons the
leakage reduction will be one of the most important problems in
the future and consequently higher concentrations of pollutants
in the municipal wastewater are to be expected.

2.3. Industrial Dischargers

The Table no lo presents the main industrial dischar-
gers organized and summarized on tributaries basins, The figu-
res include both discharges in urban sewerages as well as indus-
trial discharges in own sewers, so that these data must be con=-
sidered only as a general information about the industrial pol-
lutants structure.

The figures can neither be added, nor substracted
from the urban dischargers figures because they interferae.

Table no 1lo
MAIN INDUSTRIAL DISCHARGERS (year 1989)

B E NN RN . IR E L AR T IR S I S ST EE R I S E TR EREN ST E IRSEIE NI SR ACTE TSNS

T'ég:;gry S.5. Maégﬁegi1UtersaoBS §§?i$:2?s
t/day t/day t/day t/day
R Sy AN TR S CE sl ST S R I T S E CE A S E NS ST ARG ENE TR SF SIS ERERSESS
JIu 3957,0 126.2 64.6
oLT 274.2 218.1 39,8 cl” = B863,2
ARGES © 33,0 310.3 95,2
IALOMITA lol2.0 262.4 83.6
SIRET 144,2 522.0 = 126.4 NHy = 36.3
PRUT lo2.2 8l.4 34,9
DANUBE '
(direct) 1919.0 419.7 lag,. 4
Total 7739.6 1940.1 592,9
AEFSE SRS ETIERERE=X =l=.ﬁﬂ=ﬂ=====--I=ﬂ.¥- CE LRSS RSSO IEIETRSES=S
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Detailing the industrial discharges the situation of

each basin results as follows:

2.3.1, River Jiu Basin

The total industrial wastewater flow is of about
800,000 cu.m/day produced by:

- thermal power plants . . . . . « o« « « 6l.1%

= chemical industry « « o o o o o o o o 29.1%
mining industry .+ ¢ o + o ¢ o o o« o 4.9%

building materials industries . . . . 4.,9%

A very important flow is used for cooling at the po-

wer plants nor being polluted.

2¢3+42. River 0lt Basin

The total industrial wastewater flow of about

5%0,000 cu.m/day is produced by:
- chemical industry e o & o o » o o o o 7743%

-pulpandpaper-.--.-..-...15.1%
- Mmetallurgy « + ¢« » o o ¢ o o o 8 o & o 7« 6%

Thé most important polluters are the chlorides (863
t/day) and suspended solids (274 t/day) from the chemical in-

dustry.

2+.3.3. River Arges Basin

From the total industrial wastewater flow of about
2,000,000 cu.m/day about 1/3 is produced by the various in-
dustries of Bucharest which itself represents about 20% of
the national industrial potential.

The remaining 2/3 come from:

- 0il & petrochemical industry . + « o« « 67.3%

- chamical industry « o o « ¢ o ¢ o o o« 23.0%
9,1%

- Othars o+ o o o # o ¢ o o o o ¢« o & o

BODS/COD ratio ig about 0.3,

o« // o
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2.3.4, River Ialomita Basin

The industrial flow of about 1,100,000 cu.m/day is
produced by:

- 0il & petrochemical industry . . o « « o 55%

- chemical industry (fertilizers) . o . . 25%

~ paper indusStry « o o o « ¢ o ¢ o o s s o 16.5%

- food industry + o ¢ o o o o o o ¢ o o + 3.5%

2.3.5, River Siret Basin

The industrial wastewater flow of about 1,700,000
cu.m/day comes from: .

~ chemical industry « o« « o « o o o o o o 4B, 7%

~ 0il & petrochemical + 4 o o o « o o o o« 26.6%

~ pulp & paper industry .« o+ o o o o o o & 24.3%

- stesl plant ® 4 & s e e & 8 s & & & e 0. 4%

Siret is-the most important receiver of organic mat-
ters (COD = 520 t/day) of a reduced biodegradability (BODg/COD
= 0024).

2.3.6. River Prut Basin

River Prut receives about 4lo,00 cu.m/day from the
various industries of Botosani and Jasi cities.

2.3.7. Danube River Direct Discharggfs

The Danube river receives directly about 775,000
cu.m/day industrial wastewater and about 40,000 Cu.m/day from
animal farms. _ _

The industrial flows come from:
chemical industry o+ o o o ¢ o o o o ¢ o 24.7%

~ PULP & PAPAF ¢ « o o o o ¢ o o o o o s o 20:5%
-~ mining industry o+ « o ¢« o o+ o o 2 o o o 13.2%
= food & o 4 4 o & o 6 6 s e s s s s 8 s s D.B%
- 8t@8l 4 . 4 6 & s 6 8 6 6 s s 0 8 o e » 3.3%
= Others s+ o o ¢ o o o o o o ¢ o o o & o o 245%

|
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244, Agricultural and Animal Husbandry Emissions

It is obvious that the use of fertilizers and pesti=
cides for agricultural purposes has a polluting effect but no
records are available in this field,

We mention only that ihportant animal husbandries
(pigs farms over 50 - 70,000 capita) are located near Timisoa-
ra (Timig), Cluj and Baia Mare (Somes), Oradea (Cris), Craiova
(Jiu), slatina (Olt), Slobozia (Ialomija), Bacdu and Galagi
(siret), Iasi (Prut), Cadlsragi (Danube). Although equiped with
wastewater treatment plants these farms are generating very of-
ten pollution problems, because of training failures,

Although the up~to-~date tendencied are to avoid such
enormous animal concentrations the problem of pollution will
remain because smaller farms will be even worse operated from

the point of view of wastewater treatment.,

3. CONCLUSIONS AND RECOMMENDATIONS

3.,1. summary Conclusions on Conditions and Trends

The social, economic and demographic development of
the Danubian riverside countries in the last 25 years as well
as the hydroelectri¢ works achieved have determined unfavora-
ble effects on the water quality,

\ The increase of the nutrients concentration values
and of the N/P ratio have determined an important plankton pro~-
duction development which registred in the past 20 ~ 25 years
a growth of about loo times.

The dissolved oxygen has reduced of 25 - 30% and un-
der these circonstances the capacity of the river as receiver

of wastewater becomes limited.

o//o
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Meantime the values of N/P ratio .tend to lo, which
indicates the beginning of an important eutrophication and
consequently a more severe dissolyaq oxygen reduction,

The situation igs even worse for the tributaries,
which present higher levels of pollution,

3.1.2, water Quality and Emissions Monitoring
and Control

The actual wastewater treatment plants can't achieve
a proper monitoring and control of the polluting emissions for
several reasons as:

- the insufficiency of the existing treatment faci-
lities;

- the overloading of the existing capacities;

- the failure in operating the existing plants;

- the absence of a modern informational system at the
national level;

- the absence of a suitable budget able to support im-
portant improwements. '

3.1.3, Emission and Dischargers

As it was related in the chapter no 2, still exist im-
portant urban centers and industries without wastewater treat-
ment plants as Bucharest, Craiova, Galafi and many others which

have insufficient capacities. Only 31% of the emissions are pro-
perly treated.

Meantime the diminishing of the BOD,/COD ratio values
indicates more difficulties in biologicsl treatment,

3. 1040 KQL Di fficulties

As key difficulties one considers the lack of waste-
water treatment capacities and the financial support for seri-
ous impromments in this field of activity.

o // o
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3.2. Recommendations

3.2.1l. Pollution Management Actions Needed

The practice has demonstrated that even states with ot

& powerful economy and an intensive care for environment ne-
eded time and a good financial support in order to control the

waste emissions.

It is also ebvious that the pollution in the Danube 4
river basin reached alarming levels and quick decisions should |
be taken.

In our oppinion comect decisions can be obtained on~
ly by the international co-operation of all the riverside coun-
tries and other interested partners in environment protection.

Meanwhile it is absolutely sure that under the ac-
tual circonstances of the economy the Government of Romania is
not able to achieve from the budget an investment programme a-
ble to bring a serious improvement in wastewater treatment,thus
the only viable solution is an external financial support as e
foreign aids or/and foreign loans for this purpose. '

A

From the Romanian side one may count on private stu-
dies and consulting groups as INGINERIE URBANA, but also on so-
me state studies and research institutes experienced in this

figld as: .
- The Institute of Research and Environmental €nyine-

ering Bucharest, Splaiul Independenjei nr, 294, sector 2, tel.
90~373060;

PROED S.A. = Projects and Studies Institute for Pu~-
blic works Bucharest, str. Tudor Arghezi nr. 21, sector 2, tel.
90-118444, fax 90-121801l.

3.2.,2, High Priority Pollution Reduction Improve-
ments Needed

In the actual conditions one may appreciate that any
measure aple to reduce the Danube pollution is opportune. It

o // o



should be mentioned that the project for the Bucharest wastewa-
ter treatment plant was completed and the construction works on
site were started and interrupted because of lack of founds.The
wastewater treatment plant of Craiova is in a similar situation.

The continuation and the completion of these two treat-
ment plants should bring by themselves a reduction of more than
20% of the total contribution of all the Romanian tributaries to
Danube pollution and meantime is the quickest action can be done.

For this reason the completion of works at these two
treatment plants can be considered as a high priority in Danube
pollution reduction,

On long term the trends in industrial pollution are al-
most unpredictable because the major future changes in the econo-
mic structure of the country. Under these circonstances a general
study with the participation of the ministries of Environment,
Economy and Industries, Trade and Tourism, Transports and Public
works in order to settle properly this matter is also a high pri=-
ority problem.

ooo ///// ooo

-



Qanube quélity
Survey stations

L

-
-

eave  Arolagrafic

ROMANIA

]

e — e AL
.

o

© LEGENDA.

O Statii de su

|

[3

praveghere si

T

control privind calitatea

apei Dundrii

O,

L, @
B

\ @
&)

Bazias km 1072
Gruia km 851

Chiciu km IN

Mila T

Km 18

-5“9 nr 2.




A ———— s et

—

- ———

OANUBE BASIN
Geo-physical map

Scara iniltemior .

g 1. Harts Salee .

PoyuinTUR m: f -l TP R 2O B ¥
L L I L e
L X L 1 TRE S TR YN

L T R I

"'3 5 23 3@ s 20w

«: re TL oy gt .

Pecerat § Sanpue.




re?

7 W0 50 2o0km
= e —|

. ' Desesst ¢ - oesoe

Fig. 3. Harta repartijiei teritoriale a precipitatiilor medii multianuaie,
DANUBE BASIN
Average multi-year
Rainfalls distribution

DI IR E: R T S L S




