DANUBE POLLUTION REDUCTION PROGRAMME

NATIONAL REVIEWS 1998

HUNGARY
TECHNICAL REPORTS
Part C: Water Quality
Part D: Water Environmental Engineering

Ministry of Environment
Ministry of Transport, Communication and Water
Management

in cooperation with the

Programme Coordination Unit
UNDP/GEF Assistance

|
|

i

1k, &

. ] 1HE -
HEREHE =
HEH -
BHE 5

N







DANUBE POLLUTION REDUCTION PROGRAMME

NATIONAL REVIEWS 1998
HUNGARY

TECHNICAL REPORTS

Part C: Water Quality
Part D: Water Environmental Engineering

Ministry of Environment
Ministry of Transport, Communication and Water
Management

in cooperation with the

Programme Coordination Unit
UNDP/GEF Assistance






Preface

The National Reviews were designed to produce basic data and information for the elaboration of
the Pollution Reduction Programme (PRP), the Transboundary Analysis and the revision of the
Strategic Action Plan of the International Commission for the Protection of the Danube River
(ICPDR). Particular attention was also given to collect data and information for specific purposes
concerning the development of the Danube Water Quality Model, the identification and evaluation
of hot spots, the analysis of social and economic factors, the preparation of an investment portfolio
and the development of financing mechanisms for the implementation of the ICPDR Action Plan.

For the elaboration of the National Reviews, a team of national experts was recruited in each of the
participating countries for a period of one to four months covering the following positions:

»  Socio-economist with knowledge in population studies,

»  Financial expert (preferably from the Ministry of Finance),

»  Water Quality Data expert/information specialist,

»  Water Engineering expert with knowledge in project development.

Each of the experts had to organize his or her work under the supervision of the respective Country
Programme Coordinator and with the guidance of a team of International Consultants. The tasks
were laid out in specific Terms of Reference.

At a Regional Workshop in Budapest from 27 to 29 January 1998, the national teams and the group
of international consultants discussed in detail the methodological approach and the content of the
National Reviews to assure coherence of results. Practical work at the national level started in
March/April 1998 and results were submitted between May and October 1998. After revision by
the international expert team, the different reports have been finalized and are now presented in the
following volumes:

Volume 1: Summary Report

Volume 2: Project Files

Volume 3 and 4: Technical reports containing:
- PartA: Social and Economic Analysis
- PartB: Financing Mechanisms

- PartC: Water Quality
- PartD: Water Environmental Engineering

In the frame of national planning activities of the Pollution Reduction Programme, the results of the
National Reviews provided adequate documentation for the conducting of National Planning
Workshops and actually constitute a base of information for the national planning and decision
making process.

Further, the basic data, as collected and analyzed in the frame of the National Reviews, will be
compiled and integrated into the ICPDR Information System, which should be operational by the
end of 1999. This will improve the ability to further update and access National Review data which

is expected to be collected periodically by the participating countries, thereby constituting a

consistently updated planning and decision making tool for the ICPDR.

UNDP/GEF provided technical and financial support to elaborate the National Reviews.
Governments of participating Countries in the Danube River Basin have actively participated with
professional expertise, compiling and analyzing essential data and information, and by providing
financial contributions to reach the achieved results.



The National Review Reports were prepared under the guidance of the UNDP/GEF team of experts
and consultants of the Danube Programme Coordination Unit (DPCU) in Vienna, Austria. The
conceptual preparation and organization of activities was carried oMtr.noachim Bendow,
UNDP/GEF Project Manager, and special tasks were assigned to the following staff members:

- Social and Economic Analysis and

Financing Mechanisms: Reinhard Wanninger, Consultant
- Water Quality Data: Donald Graybill, Consultant,
- Water Engineering and Project Files: Rolf Niemeyer, Consultant
- Coordination and follow up: Andy Garner, UNDP/GEF Environmental
Specialist

The Hungarian National Review was prepared under the supervision of the Country Programme
CoordinatorMs. Maria Galambos. The authors of the respective parts of the report are:
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1. Summary

The Part C: Water Quality report consists of two volumes, the Volume | presents the material of the
updated National Review of Hungary and the Volume Il (Annex 10) contains the basic water
quality data of selected monitoring station for further basin-wide studies, covering the period
between the years 1994 and 1997.

1.1. Updating, Evaluation and Ranking of Hot Spots

The evaluation and ranking of hot spots in the Hungarian part of the Danube basin was carried out
on the basis of the general approach and methodology that was debated and mostly accepted by the
water quality working group during the January 1998 National Reviews Workshop. The most
important wastewater dischargers were evaluated on the basis of detailed analysis and the
assessment of priority ranking was made into three priority groups, such as high, medium or low
priority. The given high priority ranking indicates that the source of emission has outstanding
importance in Hungary, its impact on the recipient river could be transboundary and it is advised to
be considered as a significant factor on basin-wide level.

There are five significant towns in Hungary, which were considered as high priority municipal hot
spots, and three of them are situated directly along the river Danube:

> BUDAPEST, the capital of the country,
> GYOR, the center of Gy6r-Moson-Sopron County, and
> DUNAUJVAROS, the center of Fejér County.

Two other high priority municipal hot spots are located directly along the river Tisza:

» SZOLNOK, the center of Jasz-Nagykun-Szolnok County, and
» SZEGED, the center of Csongrad County.

Each of these towns was listed as “hot spots” in the Strategic Action Plan as important wastewater
dischargers needing urgent pollution control investments.

There are two Hungarian industrial units in the hot spot list of the Strategic Action Plan: the Oil
Refinery in Szazhalombatta, where the upgrade of the wastewater treatment facilities was
considered, and the Tannery in Pécs, where improvement of sludge treatment and waste disposal is
needed. The analysis on the industrial polluting sources however resulted in two additional
significant industrial units in the sector of chemical industry, which are advised to be considered in
the regional pollution reduction studies as new high priority hot spots (the Nitrokémia Rt. in
Balatonfiizfé and the BorsodChem Rt. in Kazincbarcika), while the Tannery in Pécs has got lower

priority ranking.

Details on wastewater treatment, emission, pollution impact and transboundary implications of the
hot spots are summarized in the relevant Tables of the report. Altogether 38 municipal and 27
industrial dischargers were evaluated and ranked into priority groups. Data on agricultural point
source wastewater dischargers were available only for 9 units, all of them belonging to the low
priority group.

Nation wide database on agricultural non-point source pollution is not available in Hungary at
present. Different research studies were carried out during the last decade on small size catchment
areas of creeks to assess the magnitude of nutrient loads originated from agricultural land runoff
(e.g.: tributaries of Lake Balaton, etc.). Nation-wide agricultural nutrient load assessments were
carried out recently by two projects of the Applied Research Programme of the Environmental
Programme of the Danube River basin. Main findings of these projects are presented.
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1.2. Updating, Analysis and Validation of Water Quality Data

The existing hydrological surface water observation network to monitor the quantitative
characteristics of the river system in Hungary consists of 2700 stations, of which 370 are
considered to be basic stations. Network diagrams of the river system illustrate the location and
types of observation stations. Special attention is given on stations at the border section of rivers
entering the country. Source and availability of hydrological observation data (stage/flow), river
characteristics, etc. are indicated.

Characteristics of the regular water quality monitoring network running under the requirements of
the MSZ 12749 Hungarian Standard are discussed in details, concerning sampling sites, frequency,
determinants, data management and classification system. Available data on accidental water
pollution incidents are presented. Short information is given on the Danube Accident Emergency
Warning System and its Hungarian National Center the PIAC-05.

Data quality control and quality assurance is introduced both for the analytical field and water
quality data area. Laboratories working in the field of water pollution control are participating in

the intercalibration programme working with quarterly distributed control samples. The most

important laboratories are participating also the international Qualco Danube intercalibration and
quality assurance programme.

The consistency and comparability of the water quality database is good due to the continuous
checking and improvement activities. The length of water quality records, which can be considered
homogenous is more than 25 years. Orthophosphate and mineral oil are the exceptions among the
traditional components. In respect to the new water quality indices, which were included in the routine
analysis since 1994, the accuracy of organic micropollutant data remains questionable due to the low
frequency of the analysis. There is no simultaneous flow measurement in the time of sampling, only a
reading of the nearest water level gauge is made. Discharge data are obtained from the so-called Q-H
rating curves (the relationship between water stage and flow). Systematic correction of discharge data,
in close cooperation with hydrologists, started in 1994 and is being currently made.

Flood and excess water control is briefly discussed as well as the conditions of the most important
wetlands, and the corresponding water quality problems. Summary on important dams,
impoundments and reservoirs are given, and known major water transfers are listed. Information on
the source of sediment movements and recent studies on bottom sediment quality of rivers are
given in the report.

For the purpose of transboundary diagnostic analysis and basin-wide water quality simulation
studies 18 preferred water quality monitoring stations are advised, containing the most important
regular water quality monitoring stations at the border sections of rivers entering the country. This
list includes all the stations, which are selected monitoring stations for the Trans-National

Monitoring Network of the Environmental Programme for the Danube River Basin and also those
stations which participate in the Bucharest Declaration Monitoring Programme.

Basic water quality data of the period 1994-1997 are provided for further basin-wide studies.
Comments on use and understanding of the elements of this database are given. For better
understanding the changes of water quality of these stations, statistics of the recent 10 years period
are enclosed in Annex 10, which contains the water quality data series of the 1994-1997 period.



2. Updating of Hot Spots

During the recent years intensive studies and planning activities were carried out in Hungary in the
field of decreasing the water pollution impacts of polluting sources to improve available
background information for pollution reduction programs. Investment programs to develop the
wastewater treatment of several important polluting sources have been started. These activities
were supported and accelerated by the National Environment Protection Pybgramtered into

force by the Hungarian Parliament on September 1997, and also by the National Master Plan for
Wastewater Treatment dealing with the development of sewerage and wastewater treatment of
municipalities (towns and villages) in Hungary.

The above mentioned pollution reduction efforts were also promoted by international contributions.
Under the activities of the Environmental Programme for the Danube River Basin (EPDRB) the
National Review{2.] of the country was prepared by the substantial support of the Ministry for
Environment and Regional Policy. This National Review was completed by the end of 1993 and
gave a detailed overview on the state of the environment, polluting sources, water uses, nature
conservation and institutional background in Hungary. Another essential development was the
elaboration of the Strategic Action Plan (SAP) for the Danube River H&dinwith the
cooperation of the Danube countries.

The Strategic Action Plan among others concentrated on the “hot spots” (significant polluting
sources) of the Danube countries, which represent a potential, or actual danger on the quality of the
environment, especially on the aquatic environment. The selections of these hot spots however
have not been carried out on the basis of similar considerations. As a consequence of this fact, there
are significant differences in the importance of the hot spots on the list of from point of view of
basin-wide significance of emission impacts.

The list of hot spots submitted to the SAP by the Hungarian authorities also need certain
supervision and revision due to two main reasons:

»  Significant changes occurred during the recent period in the national economy in
Hungary resulting changes also in the emissions especially in the industrial and
agricultural sector;

» The use of harmonized evaluation methods in the analysis and ranking of hot spots all
over the Danube River basin is applied, which was agreed during the January 1998
National Planning Workshop.

The analysis of the existing point sources of polluters (potential hot spots) faced deficiencies in
areas where the available database was not sufficient to consider all the necessary factors for
evaluation and ranking as hot spots. Assumptions based on practical knowledge and experience
were made in such cases to provide full picture on the investigated emissions. The sector where
inadequate data was found in most of the cases was the agriculture. Due to the privatization process
during the recent years significant changes occurred and the available existing data sources could
not follow them.

2.1. General Approach and Methodology

The evaluation and ranking of hot spots in the Hungarian part of the Danube basin were carried out
on the basis of the general approach and methodology that was debated and mostly accepted by the
water quality working group during the January 1998 National Planning Workshop.
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For the purpose of the present study, those wastewater discharges are considered first of all as “hot
spots”, which have the following disadvantageous impacts on the recipient water bodies:

» The emission cause water quality deterioration downstream from the discharge section to
such an extent, which endanger the operation of the nearby water users;
» The emission may cause transboundary pollution effect;

» In case of accidental failure in the technological operation major river pollution incident
could occur with transboundary impact.

Starting point of the evaluation is the existing hot spot list of the Strategic Action Plan, which
consisted of 16 municipal, two industrial wastewater polluting sources and one wetland
rehabilitation problem in Hungaf$.], as follows:

Table 2.1. Hungarian hot spots of the Strategic Action Plan
No. Site of polluting Recipient Sector SAP proposal for development of
source wastewater treatment
Békéscsaba Koros Municipal Upgrade: sludge treatm.
Budapest Danube Municipal Upgrade: +220 0G@irhiol.
New: +375 000 rHd biol.
3. | Debrecen Koros Municipal Enlarge: +40 008drbiol.
4, Dunadujvaros Danube Municipal New: +30 00Ydrbiol.
5. Eger Eger Creek Municipal Enlarge: +4 008dnsludge tr.
6. Gyor Raba Municipal Enlarge: Il. phase biol. + sludge tr.
7. Kaposvar Kapos Municipal Enlarge: +5 00&arbiol.
8. Miskolc Sajé Municipal Enlarge: +75 000 ah bioltr.
9. Nagykanizsa Drava Municipal Upgrade: sludge treatment
10. | Nyiregyhaza Tisza Municipal Upgrade: intensification
11. | Sopron Raba Municipal Enlarge: +7 508/dnsludge tr.
12. | Szeged Tisza Municipal New: 60 008/chmech. tr.
13. | Székesfehérvar Séd-Nador Municipal Enlarge: +7 506+sludge tr.
14. | Szazhalombatta Danube Industrial Qil refinery: upgrade
15. | Szolnok Tisza Municipal New:50 00C%th mech+
30 000 n¥d biol.+sludge
16. | Veszprém Séd Municipal Enlarge:+13000ibiol.+sludge
17. | Pécs Drava Industrial Tannery: waste disposal, sludge
18. | Kis Balaton Balaton Wetland Reconstruction
19. | Zalaegerszeg Zala Municipal Enlarge: +8 0G0drrsludge tr.

There are three main objectives of the analysis on those hot spots, which represent significant loads

through their discharges into the recipient surface water bodies, as follows:

» to improve the descriptions of existing hot spots to facilitate their comparison and
technical and economic evaluation;

» to clarify if major changes or discoveries may have occurred which eliminate the
justification for some of the hot spots to be on the list;

» to determine if major changes or discoveries may have occurred which justify the

addition of new hot spots to the list.
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The quality of surface water is regularly monitored in Hungary, according to the requirements of
the Hungarian Standard MSZ 127@9]. The District Environmental Protection Inspectorates are
responsible for this activity and the operational areas and headquarters of the 12 Inspectorates are
illustrated in_Figure 2.1. Classification of the quality of the river system are carried out and
disseminated annually. The results of these activities are discussed later in chapter 3 of this report.
The latest available water quality map of Hungary (Figure 4.5.) of the year 1996 clearly shows
those problem areas with considerable water quality deterioration, where the river system gets high
pollutant loads from the existing significant municipal or industrial polluting sojg¢e$here are

16 of these quality problem areas, illustrated also in Figure 2.1., and there are also five rivers
entering into the country from abroad with considerable pollution load. These rivers are Sajé,
Kraszna, Szamos, Beretty6 and Maros. Important polluting sources are located within these water
quality problem areas, especially where there are small size river courses as recipients getting
significant amount of pollutants in the wastewater discharge. For example this is the situation in
case of the following areas:

Area No.4.: Creek lkva - Sopron town;

Area No.5.: Séd-Nador System - Székesfehérvar and Veszprém
towns, NIKE Industrial plant.

Area No.8: River Kapos - Kaposvar town;

Area No0.9: Creek Pécsi Viz - Pécs town;

Area No.14: Creek Eger - Eger town;

Area No.16: Creek Kosely - Debrecen town

Significant industrial units are operating in most of the above listed towns and the public sewer
systems are loaded by more or less pre-treated industrial wastewaters.

Specific measures are applied for accomplishing the improvement of the previous list of hot spots
in Hungary. The most important wastewater discharges (hot spots) are studied in three groups. The
first group consists of municipal hot spots (including important towns in Hungary, size of which
are above 50 000 population equivalents). The second group is the industrial hot spots. The third
group contains the known agricultural polluting sources. Characteristic data on municipal and
industrial emissions presented in this report were harmonized with the EMIS activities and related
data inputs.

The evaluation of the most important wastewater dischargers from point of view of their
significance, pollution impacts and priority ranking was carried out considering the following main
features:

Critical emissions discharged into the recipient water body;

Seasonal variations in the emission or in the river's water regime;
Immediate cause of emissions;

Root causes of water quality problems which create the pollution case;
Condition of the receiving waters;

Vulnerability of downstream water uses;

Transboundary implications.

YVVVYVVYYYVYYVY

As a result of the evaluation concerning the above main features of the most important wastewater
dischargers, assessment on priority ranking was made into three priority groups, such as high,
medium or low priority.
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The priority rankings were developed on the basis of detailed analysis, and the given rankings have
the following special general meanings for the Danube River Basin Pollution Reduction
Programme:

» High priority indicates that the source of emission has outstanding importance in
Hungary, its impact on the recipient river could be transboundary and it could be a
significant factor on basin-wide level;

» Medium priority indicates that the source of emission is an important wastewater
discharger on national level, needs immediate investments to develop its pollution control
facilities because of the significant pollution impact on the recipient water body. Most of
the cases there are ongoing investments in this respect.

» Low priority means, that the source of emission also needs investments in the field of
wastewater treatment in the close future because its national importance, but the
necessary investments are scheduled not earlier then 1999/2000.

The important issue implied by the above priority groups is that only the polluting sources having
“high priority” are proposed to be considered in the basin-wide studies of the Danube River Basin
Pollution Reduction Programme.

Basic information for the analysis of the wastewater dischargers came from different sources of
which the most important sources were as follows:

» the Master Plan for Sewerage and Wastewater Treatment of Municipalities in Hungary
[6.] prepared under the guidance of the Ministry of KHVM (Ministry for Transport,
Communication and Water Management) in 1996;

» National Environmental Prograft.] developed by the Ministry of KTM (Ministry for
Environment and Regional Policy) approved by the Hungarian Parliament in 1997;

» the data sheets on wastewater dischargers of the District Environmental Protection
Inspectorates provided for the KTM in 1998];

» data on the characteristics of important emissions into recipient waters, developed by a
special Emission Working Group of the Ministry of KTM, as a Hungarian contribution to
the EMIS Sub-GroupB.];

» direct information from different district and central Authorities and Institutions dealing
with water quality and pollution control affairs;

» related data from the Annual Statistical Yearbook (1997) of the Hungarian Central
Statistical Office in Budapef?.].

The studies carried out on developing the priorities of important polluting sources also took into
consideration the methods and results of the EBRD-EPDRP project entitled “Environmental
Project Financing and Investment Action Programme for Hungaéy].
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2.2. Municipal Hot Spots

The existing situation of the sewerage, wastewater treatment and impacts on the recipient waters
were evaluated. The evaluation covered all the significant towns in Hungary having wastewater
load greater than 50 thousand population equivalents. The analysis ended up with a priority ranking
considering the main features of evaluation standpoints discussed above in chapter 2.1.

Municipal polluting sources getting “high priority” ranking are advised to consider them as “hot spots”
for the Danube River Basin Pollution Reduction Programme. Summarizing information sheets are
provided on these hot spots containing the basic data on which the priority ranking was elaborated.

2.2.1. High priority

There are five significant towns in Hungary, which were considered as high priority municipal hot
spots from point of view of the Danube Pollution Reduction Programme. Three of these
municipalities are situated directly along the river Danube:

> BUDAPEST, the capital of the country,
>  GYOR, the center of Gy6r-Moson-Sopron County, and
> DUNAUJVAROS, the center of Fejér County.

Two other high priority municipal hot spots are located directly along the river Tisza:

» SZOLNOK, the center of Jasz-Nagykun-Szolnok County, and
» SZEGED, the center of Csongrad County.

Each of these towns were listed as “hot spots” in the Strategic Action Plan as important wastewater
dischargers needing urgent pollution control investments (Table 2.1.)

General information on the main characteristics of the size, the percentage of population supplied
with public sewer system (column 5), the quantity of wastewater discharged and also the applied
wastewater treatment technology in these settlements are summarized in Table 2.2.

Budapestis outstandingly the biggest point-source wastewater discharge into Danube along the
whole Hungarian stretch of the river. Nearly 20 percentage of the population of the country lives
here and it is also one of the important industrial centers of the country. The combined sewer
system of the Capital gets significant industrial wastewater load with more or less efficient
pretreatment. The sewer system has several direct outlets into the river without the necessary
treatment. The existing two biological wastewater treatment plants can manage only about 16
percentage of the total dry weather wastewater flow, the remainder is pumped into the river
practically without treatment (using only screens and sand traps). The main pollution impact of the
Capital on the quality of the river is the high microbiological pollution. Due to the big dilution
effect of the river generally no notable change of the most important quality chemical parameters
can be observed at the next regular downstream sampling site at Dunafoldvar (rkm 1560.6).

Gyér is the most important town in the North-Transdanubian part of the country along the common
Hungarian-Slovakian stretch of the river Danube. The town has large industrial sites of national
importance. The municipal wastewater treatment plant is under reconstruction and enlargement, the
emission discharged from the plant into the recipient river however represents a significant
pollution impact from point of view of microbiological quality parameters.

Dunaujvaros is a significant town and industrial center of the Middle-Danube area. The sewer
system of the municipality provides a nearly full supply for the population but the treatment of the
collected wastewater gets only a very poor mechanical treatment. The river flow in this section
provides a high dilution effect on the emission discharged into Danube, thus only the
microbiological pollution impact is considerable in this respect.
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Szolnok is located in the middle of the Hungarian catchment area of the river Tisza. It is an
important municipal and industrial center of this area. The existing sewer system of the town serves
nearly all of the population, practically there is no wastewater treatment. The wastewater is pumped
into the river only after the applied raw mechanical screening. In spite of the considerable dilution
effect of the river, there is a one-class quality deterioration downstream from the effluent.

Szegedis the biggest Hungarian town in the lower part of Tisza catchment in Hungary, located
near to the south national border. As the center of Csongrad County and the third biggest city in the
country (except the Capital), it is a significant administrative and economic power in this region,
with considerable industrial production. There is no wastewater treatment plant to treat the sewage
collected by the public sewer system. Though there is a considerable dilution effect of the river on
the quantity of the direct emission discharge, this is the only effective transboundary pollution
impact on the rivers leaving the territory of Hungary.

Table 2.2. High priority municipal hot spots in Hungary
Area Population Ww Ww. treatment
No. | Municipality | Code _ Sew. | Main recipient | Discharge | Technology,
No. | 1000inhab. | =0/ m3/d Capacity:m3/d
1 2 3 4 5 6 7 8
1 |[Gyor 1 127 88| Danube 37 300| Biol: 80 000
2 | Budapest: North 2 1 886 90| Danube 60 000| Biol: 82 000
South 70 000| Biol: 72 000
Untreated 700 000 None
3 | Dunagvaros 4 57 96| Danube 6 200| Mech: 12 700
4 | Szolnok 10 78 96| Tisza 13 700[ None
5 |Szened 11 166 67| Tisza 34 700 None

The wastewater loads (emissions) of the above five high priority municipal hot spots are
summarized in Table 2.3. This table contains the estimated population equivalent values of the raw
wastewater and the total load discharged into the recipient waters, concerning the quality
parameters of BOD, COD, total N and total P. Data contained in this table are mostly the same,
which were provided for Emission Sub-Group by the Ministry of K[BM, while the data with (*)

sign were provided by the local Environmental Protection Inspectorate, and data with (**) sign are
estimations because the lack of available data.

Table 2.3. Wastewater load of the high priority municipal hot spots
Raw water Total load discharged into
T Main Load in Wz_istewater Recipient waters (T/a)
No| Municipality Recipient TPE Discharge
T— (Tm3/a) BOD | COD N P
1 2 3 4 5 6 7 8 9
1 | Gyor Danube 212 16597, 2300, 4600 423 63
2 | Budapest: North | Danube 286 20 867 1020 524 103
South 295 21526 1500 715 50
Untreated 2 255 174 607 69 299 3490
3 | Dunadujvaros Danube **88 **4380| **680| **1700| **160 **25
4 | Szolnok Tisza 101 *5004 *785| *1935 *186 *30
5 | Szeged Tisza **186 **14500| **2200| **5130| **540 **90
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The main issues and facts considered during the priority ranking analysis are summarized in
separate Tables for each of the above five high priority municipal hot spots at the end of this

chapter (Tables 2.14/18).

2.2.2. Medium Priority

The municipal polluting sources of medium priority have outstanding national importance, because
most of them are located near a relatively small recipient watercourse, or stream. This unfavorable
situation usually generates local water quality problems, due to the generally small flow of the
recipient and the high emission load of the wastewater discharge. The most important sensitive areas
where these municipal emissions causes water quality deteriorations are illustrated in Figure 2.1.
National efforts are already made to improve this situation and in most of the cases investments are
running, or are planned to start for the enlarging or upgrading the wastewater treatment facilities in
these towns. The municipal wastewater dischargers being ranked into the medium priority group are
listed in Table 2.4. These municipal dischargers are advised to be considered on national level and
they are not recommended as single “hot spot” for basin-wide studies. The wastewater load of
selected medium priority municipal dischargers is listed in Table 2.5.

Table 2.4. Medium priority municipal hot spots in Hungary

Area Population Ww Applied
No.| Municipality | Code _ Sew. | Main recipient | Discharge | Ww. treatment

No. | 1000inhab.| ~o/ m3/d Technology
1 2 2 4 5 A 7 o}
1 [Sopron 1 54 88| Ikva Creek 18 100| Biol: 15 000
2 |Tatabawya 1 72 87| Altalér Creek 33 900 Biol+N-P.
3 [ Veszprém 4 64 75| Veszprémi Séd 18 900| Biol: 17 200
4 | Székesfehérvar| 4 107 83| Gga Creek 23 700/ Biol: 40 000
5 | Kaposvar 5 68 74| Kapos Creek 19 800| Biol: 40 000
6 | Szombathsl 6 83 90| Sorok-Perint 22 500| Biol
7 | Zalaeerszey 6 62 87| River Zala 16 200| B+N-P: 20 000
8 | Keszthey 6 21 88| Lake Balaton 12 800| B+N-P:
9 | Balaton Reion 6 b b b b Biol.
10 | Nagykanizsa 6 53 73| Cigéry Ch. 12 000 Mech: 25 000
11 | Pécs 5 161 90| Pécsi-Viz Cr. 46 600| Biol.
12 | Nyiregyhaza l. 7 114 73| No.VIIl. Canal 17 000| Biol: 30 000

No.IX. Canal 10 300] Mech: 10 300

13 | Miskolc 8 178 93]|Sg6 64 500| Biol: 70 000
14 | Eger 8 59 83| Eger Creek 18 500| Biol: 22 000
15 | Debrecen 9 209 76| Kosely 78 000| Biol: 75 000
16 | Kecskemét 11 105 46| Csukas Ch. 31 600| Biol: 48 000
17 |Hédmezévéasarh | 11 50 32| Hodto-Kistisza 9 600| Biol.
18 | Békéscsaba 12 65 51| Elgviz Ch. 21 100 Biol: 28 000
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Table 2.5. Wastewater load of selected medium priority municipal hot spots
; Raw water | Wastewater| Total load discharged into
No.| Municipality Rr:?p;?ent Load in TPE | Discharge recipient waters (T/a)

(thousand) (Tm3/d) BOD | COD N P

1 2 3 4 5 6 I 8 9
1 | Székesfehérvar | Gaja Creek 211 8 564 302 572 257 36
2 | Szombathely Sorok-Perint 112 9125 119 319 137 46
3 | Zalaegerszeg River Zala 112 5800 20 226 46 6.4
4 | Nagykanizsa Cigény Ch. 107 6 200 33 363 36 12
5 |Pécs Pécsi-Viz Cr. 150 17 000 219 766 122 49
6 | Nyiregyhaza Canals VIII-IX 45 4311 51 365 221 18
7 | Miskolc Sajo6 200 19 528 222| 986| 388 130
8 |Debrecen Kdsely 209 19 581 458| 1672 544| 321
9 | Békéscsaba Eléviz Ch. 53 5189 144 581 58 36

The outputs of the analysis of the municipal hot spots resulted in a clear distinction between the
national and international (basin-wide) importance of the Hungarian municipal hot spots, listed in
the Strategic Action Plan. As a consequence of the present studies, it is proposed therefore to leave
out all the medium priority municipal hot spots from the list of the SAP (Table 2.1.) due to their
national importance only. These municipal hot spots to delete are:

Békéscsaba, Debrecen, Eger, Kaposvar,
Miskolc, Nagykanizsa, Nyiregyhaza, Sopron,
Székesfehérvar, Veszprém, Pécs, Zalaegerszeg.

2.2.3. Low Priority

Municipal wastewater dischargers ranked as low priority hot spots are generally towns with
population under 50 thousand, having public sewer system and wastewater treatment plant. The
efficiency of the treatment generally needs upgrading and modernization.

The emissions from these plants in most of the cases represent overload of the recipients, except in
case of Danube (Vac, Baja, Szazhalombatta) and river Sajoé (Kazincbarcika). The municipal hot
spots with low priority are listed in Table 2.6.

Table 2.6. Low priority municipal hot spots in Hungary
Area Population Ww Applied

No.| Municipality Code _ Sew. | Main recipient | Discharge | Ww. treatment
No. 1000 inhab % m3/d Technology

1 2 2 4 5 A 7 e}

1 Mosonmagyarévay 1 30 48| Mosoni.Duna 17 800| Mech.

2 Esztegom 1 28 54| Kenyérm. Cr. 8 700| Biol.

3 [Vac 2 34 85| Duna 12 200| Biol.

4 Budaérs 2 22 69| Hosszurét Cr. 7 500| Biol.

5  [Gosdolls 2 30 48| Rakos Creek Biol.

6 Sapétaijan 2 46 77| Tarjan Creek 10 000Q| Biol.

7 Baja 3 38 86| Duna 12 000| Mech.

8 Szazhalombatta 4 16 54| Duna Biol.

9 P&pa 4 34 47| Bakory Creek 10 000 Biol.
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1 2 3 4 5 A 7 el
10 | Si6fok 4 22 84|Sié 13 500| Biol.

11 | Szekszard 4 36 87|Sié 13 000Q| Biol.

12 | Ozd 8 42 50| Hamony Cr. 7 300| Biol.

13 [ Kazincbarcika 8 35 87| S3g6 River 9 500] Biol.

14 | Gydbngyds 8 34 55| Gydéngyds Cr. 8 400 Biol.

15 | Nagyk6ros 10 27 26| Koros Cr. 7 200] Mech.

2.2.4. Ongoing Investments to Develop Municipal Wastewater Treatment

The Hungarian Parliament accepted and put into force the governmental programme to assist the
healthy drinking water supply of the municipalities of the country in 1993. Another, but closely
linked national program is the program for the sewerage and wastewater treatment of the Hungarian
municipalities (towns and settlements) approved in 1996. There is straight overlapping between these
programs in case of municipalities located in the area of sensitive drinking water resources, where the
urgent solution of adequate treatment and safe disposal of liquid and solid wastes is outstandingly
important. Significant towns located in such areas are for example: Gy6r, Veszprém, Eger, Miskolc,
Kazincbarcika. The most important ongoing investments for the development of municipal
wastewater treatment facilities are listed in Table 2.7.

Table 2.7. Investments running to develop municipal wastewater treatment
Area
No.| Municipality | Code| Main recipient | Priority Investment and schedule
No.
1 2 3 4 5 A
1 | Gyo6r 1 [M.Duna/Duna |High Wwtp enlargement Phase I/A :1996/1998
2 | Budegpest: North 1 |Danube High Wwtp enlagement :1996 / 1998
3 | Budepest: South| 1 | Danube High Wwtp enlagement :1996 / 1999
4 | Duna(varos 4 | Danube High New wwip construction: 1996 / 1999
5 |Székesfehérvar| 4 |Ggda Creek Medium | Wwitp enlagement : 1995 / 1999
6 | Veszprém 4 | Veszprémi Séd | Medium | Wwtp enlagement : 1997 / 2000
7 | Zalaegerszey 6 | River Zala Medium | Wwtp enlagement : 1996 / 1998
8 | Keszthey 6 |Lake Balaton [ Medium | Wwtp enlagement PhaselV/2 1996/1999
9 | Balaton Reion 6 bl Medium | Reg.sewer+wwb program 1995/2000
10 | Nyiregyhaza |. 7 | No.VIIl. Canal | Medium | Wwtp enlagement : 1998 / 1999
11 [ Miskolc 8 [Sgo6 Medium | Wwtp enlagement Phase |l :1986/1998
12 [ Eger 8 | Eger Creek Medium | Wwtp enlagement : 1997 / 1999
13 [ Debrecen 9 | Kdosely Medium | Wwtp enlagement Phase |l :1998/1999
14 [ Szolnok 10 |Tisza High New wwip construction: 1995 / 1998
15 [ Szeged 11 |Tisza High New wwip construction: 1995 / 1999

2.3. Industrial Hot Spots

There are two Hungarian industrial units in the hot spot list of the Strategic Action Plan: the Qil
Refinery in Szazhalombatta, where the upgrade of the wastewater treatment facilities was
considered, and a tannery in Pécs, where improvement of the waste disposal solution is necessary.

The analysis on the industrial polluting sources resulted in two other significant industrial units in
the sector of chemical industry, which were advised to be considered in the regional pollution
reduction studies as new high priority hot spots instead of the tannery.
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2.3.1. High Priority

The Oil Refinery of MOL Rt. in Szdzhalombattais an important factor in the national economy
and has a key role in the multiple supply for the different users of their products. This industrial
complex has a direct emission discharge into the River Danube. Another important issue
concerning this important industrial unit is the safety of pollution free operation of the production
technology. In October 1997 a significant accidental water pollution incident was caused by this
industrial plant on the river Danube in the form of an oil spill. Due to the effective pollution control
measures partly carried out by the emergency unit of the industrial plant itself, there was no
transboundary effect of this pollution incident.

There are two big chemical industrial units, which were also considered as high priority hot spots.
The complex of theNitrokémia Rt. (NIKE Rt.) is located in the catchment area of Lake Balaton

in Balatonfiizfé. The emission of the industrial plant is transferred however into other catchment
area, into the Séd-Nador Creek system, which is a secondary tributary of Danube. There is an up-
to-date biological wastewater treatment plant in operation, but the wastewater containing non-
degradable chemical pollutants are stored in a wastewater reservoir and released periodically when
the water regime of the recipient provides dilution to meet the requirements of the emission
standards and permission of the local authorities. Downstream water users have frequent quality
problems and complaints.

Another big chemical complex considered as high priority industrial hot spot BotkedChem

Rt. situated along the river Sajo Kazincbarcika, which is a primary tributary of the river Tisza.
There is also a biological wastewater treatment plant in operation, however it is overloaded and the
dilution rate of the recipient river is not high enough. There are problems to meet the emission
standards with that part of the effluent containing outstandingly high salt content.

General information on these high priority industrial hot spots are given in Table 2.8., and some of
the important characteristics of their wastewater load on the recipient water bodies are illustrated in
Table 2.9.

The main issues and facts considered during the priority ranking analysis are summarized in
separate Tables for each of the above five high priority municipal hot spots at the end of this

chapter (Tables 2.19/21).

Table 2.8. High priority industrial hot spots in Hungary
Area Main Wgstewater Treatment V.VW
No. | Location & discharger | Code recipient Sector Discharge Technology fine
No. m3/d M Ft
1 2 3 4 5 A 7 8
1 | Szdzhalombatta MOL 4 | Danube Oil refinery 62 200 Biological 0.26
2 | Balatonfiizf6: NIKE Rt. 4 | Séd-Nador |Chemical ind. 13 700| Biological 17,93
3 | Kbarcika: Borsodchem| 8 |[Saj6 Chemical ind. 13 500| Biological 0,12
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Table 2.9. Wastewater load of high priority industrial hot spots
Disch [ -
N Location and Main Total load 16 ?It/g;d into Recipients
0. .
discharger Recipient
J P Bob | cob | N | P | TDS | 0&G | Hg
1 2 3 4 5 6 7 8 9 10
1 | Szazhalombatta: MOL} Danube 2494.2 8.0 101.7
2 | Balatonfiizfo: NIKE Rt. | Séd-Nadof ~ 770.0f 1180.0| 835.8| 12.0| 17 410 14.3
3 | Kbarcika: Borsodchen| Sajo 82.0 130.4| 1234 7 350 3.6 x

The above three high priority industrial hot spots have no transboundary pollution impacts during
their regular operation. However they are considered as sites of potential risks in case of serious
technological failures.

2.3.2. Medium Priority

Industrial units getting the medium priority ranking are considered as significant industrial sites on
national level. They have direct discharges into main recipients like Danube, Tisza and Saj6 Rivers,
but these emissions generally do not cause significant quality changes in the recipient water bodies.
Considerable water quality deteriorations were observed only in case of the small size recipient
Séd-Nador Creek (secondary tributary of the Danube) due to the emissions of the Nitrogen Works
fertilizer factory. General characteristics of the medium priority industrial hot spots are
summarized in Table 2.10 below.

Table 2.10. Medium priority industrial hot spots in Hungary
Area . Wastewater Ww
No.| Location & discharger | Code rel\(:ligzgnt Sector Discharge 123:223; fine
No. m3/d M Ft
1 2 2 4 [ A 7 2
1 | Gy6r: Szeszip.V. 1 |Danube |Distillery 10 700| Mech.
2 |L&batlan: Piszke Paper R 1 |Danube |Paper mill 14 900| Mech. 0.16
3 [ Nyergesduijfala: Viscosa 1 |Danube [Chemicalind. 8 500| Biological 0.03
4 | Budapest: Buszesz 2 Danube | Distillery 7 500 10.27
5 Csepel Works Machinery 10 200 2.12
6 | Dunaujvaros: Dunapack 4 | Danube |Paper mill 22 000 -
7 Dunaferr Steel industry 224 000 0,70
8 [ Pétfiird6: Nitrogen Works 4 Séd-Nadoi Chemical ind. 12 800 6,09
9 [Sajobabony: Waste Man. 8 |[Sajo Chemical ind. 6 700| Biological -
10 | Tiszaujvéaros: TVK Rt. 8 Tisza Chemical ind. 11 000 17,21
11 | Szolnok: TVM Rt. 10 |Tisza Chemical Ind. 10 800 -
12 Neusidler Paper Paper mill 7 200 0,34

Main characteristics of the wastewater loads of the medium priority industrial wastewater
dischargers are summarized_in Table 2.11. The industrial wastewater dischargers belonging into
the medium priority group have no transboundary impacts on river water quality.



16 Danube Pollution Reduction Programme — National Review, Hungary

Table 2.11. Wastewater load of medium priority industrial hot spots
Total load discharged into recipients
No Location and Main T/a Kg/a
discharger reepent "o fcob | N | P |cd] Ni | cu | or
1 2 3 4 5 6 7 8 9 10 11
1 | Gyo6r: Szeszip.V. Danube 198.8 0.1
2 | L4batlan: Piszke Paper | Danube 712.1 0.1
3 | Nyergesduijfalt: Viscosa | Danube 192.7 1.6
4 | Budapest: Buszesz Danube 188.5
5 Csepel Workg 126.0 4.1| 120.7 606.4
6 |Dunauljvéros: Dunapac| Danube 5636.4 1.0
7 Dunaferr 2682.4| 287.1
8 | Pétfiird6: Nitrogen Works | Séd-N. 192.5| 727.1
9 | Sajobabony: WasteMan| Sajo 155.7| 60.0 1.0
10 | Tiszaujvéros: TVK Rt. | Tisza 128.5 20| 0.3 3.0
11 | Szolnok: TVM Rt. Tisza 27.6| 108.0] 89.2| 16.9 6.0| 798.0, 30.0
12 Neusidler Pap 957.0 19| 0.1

2.3.3. Low Periority

The following industrial units of the analysis on point-like wastewater dischargers were evaluated
as low priority hot spots having no transboundary impacts on river water quality:

Table 2.12. Wastewater load of low priority industrial hot spots
Location and Area Mqir_m Total load discharged into recipients
No discharger Code | Recipien Sector T/a Kg/a
No. t BOD | COD N P Cr
1 2 3 4 5 6 7 8 9 10
1 | Dorog: Richter G.Ch 1 |Danube |Chemical ind. 329.3] 554
2 | Mohacs: Wood Ind. 3 | Danube | Other industry 3201.0 0.6
3 | Paks: Canning Fact.| 4 |Danube |Food industry 184.5 0.5
4 | Stornya: Leather Fag 5 |Danube |Leather ind. 207.8| 37.2 2196.0
5 | Pécs: Leather Factor] 5 |Drava Leather ind. 117.0, 273.0f 78.0
6 |Kaba: Agroferm 9 |Kosely |Foodindustry| 275.2| 731.8] 199.1| 18.4
7 |Hszoboszl6: MOL Rt 9 |Beretty6 | Oil industry 31.8| 240.6| 82.0f 3.3
8 |Kfélegyhaza: GYTV.| 10 |Tisza Food industry 207.9 3.5
9 | Szolnok: Solami Ltd.| 10 |Tisza Food industry 185.9] 10.0f 4.2
10 | Szolnok: Sugar Fact| 10 |Tisza Food industry | 576.5| 946.2| 33.2| 3.8
11 | Szarvas: Thermal W) 10 | Koros Other industry| 272.7| 405.4 6.6/ 0.3
12 | Makd: Floratom 11 |Tisza Food industry 212.0 5.7
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2.4. Agricultural Hot Spots

The area where the studies on wastewater dischargers had to face considerable problems because of
inadequate data for the analysis was the agriculture. During the recent years significant changes
and transitions occurred in the field of agricultural production units, as a result of privatization. The
existing agricultural information systems were unable to follow these rapid changes. As a
consequence of these processes no reliable data are available at present (even at the Ministry of
Agriculture) on the applied technologies and wastewater management of the new, or changed
agricultural units.

The only source regarding the existing agricultural emissions was the data coming from the district
Environmental Protection Inspectoratfs] which were collected and evaluated during their
pollution control activities carried out over their operational areas and provided for the Ministry of
KTM. The analysis of the available agricultural emission data indicated, that none of these
wastewater discharges cause such water quality problems in the recipient waters that would result
high priority ranking.

2.4.1. Low Priority

According to the available data on point-like agricultural emissions, the units studied generally
have no major influence on the quality of recipients. Thus only low priority was given to the
following agricultural wastewater dischargers:

Table 2.13. Wastewater load of low priority agricultural hot spots
Waste Total load discharged into
. Area . -
No. Lgcatlon and_ Code Mfilp .Water recipient waters (T/a)
Agricultural unit No. Recipient | Discharge coD N P
(m3/d)
1 2 3 4 5 6 7 8
1 | Mocsa: Agr. Co-op. 1 |Danube 150 331.0 16.0 2.1
2 | Kérnye: Agroindusrty 1 |Danube 650 2394 7.3 0.4
3 |Budapest:Csepei DunaNektl 2 |Danube 130 12.7
4 | Hildpuszta: Hajésvin 3 |Localcr. 120 39.0 0.1 0.1
5 |Héviz: Balaton Fishery Plc.| 6 |Balaton 4000 18.5 1.2 0.3
6 |Dalma Transdanubian Fruit| 6 |Localcr. 160 4.7 3.1 0.2
7 | Zagyvarékas: Conavis Rt. 10 |Zagyva 490 6.0 0.4 0.2
8 |Oroshaza: Agr.Co-op.Dézsg 11 |Tisza 140 102.0 0.4
9 |Folddeak: Agr.Co-op. 11 |Tisza 425 100.0 1.2
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2.5.  Summary Information on High Priority Hot Spots

The following Tables summarize the basic information used for the ranking of high priority
municipal and industrial hot spots recommended for the basin-wide pollution reduction studies
(Tables 2.14/21). The location of the high and medium ranked hot spots are illustrated in
Figure 2.2, where the numberings refers to the items in the corresponding Tables for the purpose of

identification.

Table 2.14. Summary of information for the Gyér municipal hot spot

Hot Spot Name Gyo6r municipal wastewater treatment plant

Critical Emissions | High emission load is presented by the effluent (37300 m3/d) of the
wastewater treatment plant:

584 mg/l COR;

23.4 mg/l NH-N

166.3 mg/l Na

6.9 mg/l ANA-Detergents
Because of the emissions exceeding the limit values of the exjsting
regulations 12.2 million HuFt wastewater fine was imposed for| the
company operating the plant.

Seasonal The quality of the wastewater is equalized during the dry weather [flow,

Variations changes are observed only in relation of the variations| of
hydrometeorological conditions.

Immediate Causes| The wastewater treatment plant has biological treatment technology|using

of Emissions activated aeration system after the mechanical stage, disinfection, sludge
centrifuges and drying beds. The plant is running with poor treatment
efficiency of about 50 percent.

Root Causes of| There are significant quantity of industrial wastewater discharged into the

Water Quality | public sewer system of the town (about 40 %) with more or |less

Problems acceptable pre-treatment. Partly this is the cause of the poor treatment
efficiency of the plant. Moreover the flow conditions of the small size
recipient are also unfavorable, the rate of dilution is low.

Receiving Waters | Substantial water quality deterioration is the impact of the emission gn the
recipient water body: downstream from the effluent the components of
oxygen household deteriorate from class Il to Class 1V, [the
bacteriological quality fall into the worst V quality class (see Annex 1).

Nearby There is no sensitive water use downstream from the effluent discharge

Downstream Uses | into the recipient Moson-Danube, however the outer protection zonpe of
the Szdgy drinking Highwater resource is affected by the discharge.

Transboundary No transboundary pollution effect on the main recipient.

Implications River Danube because of the very long distance from the downstream
border section and the significant self-purification capacity of the rivef.

Rank High Priority
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Table 2.15.

Summary of information for the Budapest municipal hot spot

Hot Spot Name

Budapest public sewer system

Critical Emissions

The Capital is outstandingly the biggest direct polluter of Danube.
of the wastewater (84 %) collected by the sewer system is pu
directly into the main stream of the river, only after removing the flog

Most
mped
ting

rough material by screens. Quality characteristics of this raw wastewater

are:
500-700 mg/l COR
250-300 Mg/l BOD

The ratio of industrial wastewater discharged into the public sew
about 40 %.

er is

Seasonal
Variations

Intensive precipitation often causes additional river pollution effect,
the storm-water overflows of the sewer system along the embankmse
in operation, and discharge the highly polluted first surface runoff dir,
into the river.

vhen
nt are
ectly

Immediate Causes
of Emissions

The main cause of the large emission into the river is the lack of ade
wastewater treatment capacity. The existing two biological treat
plants can handle only 16 % of the total dry weather wastewater flg
case of low flow conditions in the river there are still high dilution eff
on the effluent.

quate
ment
w. In
pcts

Causes off
Quality

Root
Water
Problems

Though the sensitive water intakes are much farther downstream frg
Capital's discharge, and there is a substantial self-purification capad
the river, the large amount of untreated wastewater represents a pd
risk from point of view of public health.

Receiving Waters

In spite of the huge dilution effect, the discharge contributes tq
pollution load of the river, especially from point of view of bacteriolog

m the
ity of
tential

the
cal

parameters. Public Health Authorities prohibited the bathing nearly @along

the whole lengths of the river. The river quality deteriorates one
downstream from Budapest concerning nutrient compounds.

Nearby
Downstream Uses

The river water is not suitable for recreational purposes because

class

of IV

class microbiological quality, partly as a consequence of the untrpated

wastewater discharge of Budapest (see Annex 1.).

ation
burce

Transboundary There is no direct transboundary pollution effect, due to the long distance

Implications from the downstream border section and the significant self-purific
capacity of the river, however Budapest is the biggest point s
emission along the whole Hungarian Danube stretch.

Rank High Priority
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Table 2.16. Summary of information for the Dunaudjvaros municipal hot spot

Hot Spot Name Dunaujvaros public sewer system

Critical Emissions | Considering the lack of treatment plant and the significant dilution gffect
of the river, special higher emission limit values were given to the system
by the district Environmental Protection Inspectorate (€120 mg/l,
0&G=72 mg/l, NH-N=36 mg/l). The emission exceeded even these
values and 0.6 million HuFt wastewater fine had to be paid last year.

Seasonal No characteristic seasonal change observed, concerning the quantjty and

Variations quality of the wastewater collected by the public sewer system. In case of
low flow conditions in the river there are still high dilution effects on [the
effluent.

Immediate Causes| The actual cause of the emission (which is a direct point source dis¢harge

of Emissions into the river) is the lack of wastewater treatment facilities. [The
wastewater is discharged into the river after a rough mechanical tregtment
(screen only).

Root Causes off The Danube section, where the emission enters, carries the upgtream

Water Quality | wastewater loads. The additional load (especially the microbiolopical

Problems compounds) makes longer the river stretch where there are potential
health risk to use the water for recreation purposes in case of direct body
contacts.

Receiving Waters | The emission contributes to the pollution load of the river, especially from
point of view of microbiological parameters, in spite of the considerable
dilution effect of the river. Public Health Authorities prohibited the
bathing nearly along the whole lengths of the river. The river quglity
belongs to the IV (polluted) quality class from point of view of nutrient
compounds and microbiological parameters (see Annex 1).

Nearby There are bank-filtered drinking water resources in operation downsfream

Downstream Uses | from the entering section of the emission, which are not so sensitive for
the above mentioned quality change due to the filtration processes.

Transboundary There is no direct transboundary pollution impact, due to the long distance

Implications from the downstream border section and the significant self-purification
capacity of the river, however the emission is advised to be considefred in
the basin-wide studies as significant direct discharge into the river

Rank High priority




24

Danube Pollution Reduction Programme — National Review, Hu

ngary

Table 2.17.

Summary of information for the Szolnok municipal hot spot

Hot Spot Name

Szolnok town public sewer system

Critical Emissions | The effluent (13700 m3/d) from the town represents high emission| load
on the river Tisza:
1935 t/a COR
4170 t/a TDS
151 t/a O&G (oil & grease)
Wastewater fine of 0.46 million HuFt was imposed because of excegding
the existing effluent limit values.
Seasonal No characteristic seasonal variations are observed in the quality of the
Variations emission. Extremely low flow conditions of the river superimposed With
very high temperature usually cause additional problems in the [river

guality downstream from the section of the effluent.

Immediate Causes
of Emissions

The basic cause of the emission is the lack of necessary wast¢water
treatment. The wastewater is discharged into the river after a rough

mechanical treatment (screen only).

Root
Water
Problems

Causes off
Quality

The main cause of water quality problem is the pollution impact o
untreated wastewater discharged into the river. The decreased d
effect during the low flow conditions of the river usually in August c3
additional quality problems.

the
ilution
use

Receiving Waters

The quality of the receiving river Tisza deteriorates one quality
downstream from entering section of the emission from Szolnok.

class

Nearby
Downstream Uses

There are only less sensitive agricultural water users for irrig
purposes.

ation

aS a
ents a

Transboundary There is no direct transboundary water pollution impact from this source,

Implications due to the relatively long distance from the downstream border section
and the existing self-purification capacity of the river, however
considerable point-like wastewater discharge into the river, it repres
potential risk from this respect.

Rank High priority
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Table 2.18. Summary of information for the Szeged municipal hot spot

Name of Hot Spot| Szeged town public sewer system

Critical Emissions | The effluent (34700 m3/d) from the public sewer system of the fown
represents high emission load on the lower section of River Tisza:
5130 t/a COlp

469 t/a Oil compounds
307 t/a NH-N
No wastewater fine was imposed.

Seasonal No characteristic seasonal variations are observed in the quality of the

Variations emission.

Immediate Causes| The lack of necessary wastewater treatment is the main cause |of the

of Emissions emission. The wastewater is discharged into the river after a sjmple
mechanical treatment (screen only).

Root Causes off The root cause of water quality problem is the pollution impact of the

Water Quality | untreated wastewater discharged into the river. The special |local

Problems condition, the confluence of the highly polluted river Maros into Tisza
just downstream from the town also increases the unfavorable water
quality situation.

Receiving Waters | The quality of the river Tisza deteriorates into the worst V quality g¢lass
(microbiological parameters), and IV class concerning nutfient
compounds downstream from the town. This quality deterioration is the
consequence of partly the emission from the town and also the| river
Maris, which carries very high pollution load from abroad (see Annex|1).

Nearby Downstream water users are located in the downstream country.

Downstream Uses

Transboundary The emission represents in Hungary the only direct and permanent

Implications transboundary pollution impact at present towards downstream rigarian
country.

Rank High priority
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Table 2.19.

Summary of information for the Szazhalombatta industrial hot spot

Name of Hot Spot

Szazhalombatta, MOL Rt. Oil Refinery

Critical Emissions | The regular operation of the Oil Refinery results the following

concentrations in the emission into the river Danube:

Oil compounds: 4.7 mg/l

Phenols: 1.0 mg/l

CODy: 133.0 mg/l
Only technological failures cause essential quality problems in the river,
which happened for example in October 1997 in the form of accidental oil
pollution in Danube.

Seasonal No seasonal variations in the emission. There are no wastgwater

Variations discharges on holidays.

Immediate Causes| The immediate cause of emission is the large amount of oily wastas (50

of Emissions 000 m3/d), which first enter into a storage tank of 1000 m3 capacity.| Two
stages biological treatment plant is in operation with adequate treatment
efficiency. The sludge is transported away from the plant in liquid
condition because locally can not be dewatered.

Root Causes of| Usually the effluent from the Refinery does not cause water quality

Water Quality | problems under normal operational conditions. The breakdowp of

Problems production technology however can cause significant oil pollytion
problem in the river. To avoid such risks the company has an effective
emergency control unit to prevent potential pollution damages.

Receiving Waters | The treated wastewater discharge is entered into the main stream|of the
river. There is a considerable dilution effect of the river even during| low
flow periods, thus no characteristic change of river quality is observed
downstream from the effluent.

Nearby The bank-filtered drinking water resource of the town Ercsi is in operation

Downstream Uses | 0.5 km downstream from the effluent of the Refinery. No quality
complaints are registered.

Transboundary No direct transboundary pollution impact, because of the long distance

Implications from the downstream border section, however due to the considerable
amount of discharge into Danube and the potential risk of technolggical
failures, it is advised to consider this hot spot in the further transboundary
studies.

Rank High priority
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Table 2.20. Summary of information for the Balatonfiizfé industrial hot spot

Name of Hot Spot| Balatonfiizf6, NIKE Rt. Chemical Industrial Plant

Critical Emissions | The emission of the industrial plant represent high pollution load| the
effluent limit values is significantly exceeded in case of COD, TDS (Total
Dissolved Solids) and NFN. This is why the Industrial plant was
imposed to an outstandingly high amount of wastewater fine of |{17.9
million HuFt.

Seasonal There are no seasonal variations in the emission, there are changgs only

Variations within a day. The emission is more concentrated during the first shiift of
the working day. The recipient of the wastewater discharge (biologically
treated) is a relatively small size creek, dilution factor is under 10. During
low flow period the discharge should be stored in a wastewater reservoir,
according to the regulation made by the District Water Authority.

Immediate Causes| There is an up-to-date biological wastewater treatment plant in operation,

of Emissions but the industrial wastewater contains non-degradable chemical
compound in large amount. This is the basic quality problem of the
emission. The industrial plant carries out effective self-control activity on
the effluent quality.

Root Causes off The water quality problem is caused by the outstandingly high

Water Quality | concentration of pollutants in the raw wastewater, which are above the

Problems effluent limit values after the treatment processes, and the low dilution
ratio of the recipient Veszprémi Séd Creek. The discharge from the
wastewater reservoir also causes quality problems along the river system.

Receiving Waters | The recipient Veszprémi Séd is a tributary of the Séd-Nador river system.
The emission from the industrial plant deteriorates the water quality into
the worst V class (see Figure 4-5). The release from the wastgwater
reservoir often causes fish kills along the river courses.

Nearby There are different downstream water users (fishponds, irrigation

Downstream Uses | systems) which facing regular water quality problems. The periogical
release of the wastewater reservoir blocks the operation of water uses
along the river courses.

Transboundary No direct transboundary pollution impact, however even in Danube some

Implications of the non-degradable pollutants from this industrial plant can be det¢cted.

Rank High priority
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Table 2.21.

Summary of information for the Kazincbarcika industrial hot spot

Name of Hot Spot

Kazincbarcika, BorsodChem Rt. Chemical Industrial Plant

Critical Emissions

There are components in the emission of the industrial plant, which are

essential from point of view of pollution control:

TDS = 7350 t/a

Na = 1650 t/a

0O&G = 3.6 t/a

Hg = 63.4 kg/a
The recipient river Sajé do not provide enough dilution effect for
wastewater discharge of the industrial plant

the

Seasonal
Variations

There is no seasonal variation, the composition of discharge is depgnding

from the actual production processes.

Immediate Causes
of Emissions

The existing biological wastewater treatment plant is overloaded, ar
critical emission components imply the lack of necessary indu
wastewater treatment processes.

d the
strial

Causes off
Quality

Root
Water
Problems

The release of the high Na concentration wastewater causes probl
meet effluent limit value. The material loss of obsolete produg
technology during the past decades caused major mercury pollution

bms to
tion
of the

soil and groundwater resource under the area of an already abandoned unit

of the factory.

Receiving Waters

The pollutant load of the industrial plant generally does not cause
water quality deterioration in the recipient river Saj6. Water qu
problems arise mainly in the vegetation period. The fine fraction of bqg
sediment of the river downstream from the effluent contains mercuy
concentrations of large variety because of mobility.

major
ality

ttom
ry in

Nearby
Downstream Uses

Drinking water resource (Sajolad Waterworks) is in operation downstream,

using bank-filtered water. The applied technology of the Waterworks i
sensitive for the moderate changes of river quality.

S not

tance

during

Transboundary No direct transboundary impact, due to the outstandingly long dis

Implications from the downstream border section of river Tisza, however as outstanding
industrial water user and discharger, it is advised to be considered
basin-wide pollution reduction studies.

Rank High priority




3. Identification of Diffuse Sources of Agricultural Pollution

Nation wide database on agricultural non-point source pollution is not available in Hungary at
present. Different research studies were carried out during the last decade on small size catchment
areas of creeks to assess the magnitude of nutrient loads originated from agricultural land runoff
(e.g.: tributaries of Lake Balaton, etc.). Nation-wide agricultural nutrient load assessments were
carried out recently by two projects of the Applied Research Programme of the Environmental
Programme of the Danube River bafli.]. The EU/AR/203/91 Phare Project Water Quality
Targets and Objectives for Surface Waters in the Danube B&2ih analyzed the nutrient
immissions in the river system and made rough estimations on the proportion of nutrient load
origin. For the purpose of the present Pollution Reduction Programme more detailed assessments
were made in the EU/AR/102A/91 Phare Project Nutrient Balances for Danube Colirdfjes
summary of the main findings are briefly discussed in paragraph 3.2 below.

3.1. Land under Cultivation

The land area by agricultural land-use categories in Hungary was the following in May 1997 and
for comparison there are the similar values from the year 1994, as it was published by the
Hungarian Central Statistical Offi¢8.]:

Table 3.1. Land area by agricultural land-use categories
(in thousand hectares)
Land use categories 1994 1997

Arable land: 4714.4 4710.8
Sown area 4 478.9 4 484.1
Unsown arable land 235.5 226.7
Garden 35.0 109.2
Orchard 92.7 95.6
Vineyard 131.9 130.9
Grassland 1148.0 1148.1
Agricultural area 6122.0 6 194.6
Forest 1766.5 1766.7
Reeds 40.8 41.3
Fish-ponds 27.2 33.0
Productive land 7 956.5 8 035.6
Uncultivated area 1 346.5 1267.4
From which: lake, water reservoir 20.4 20.1
Land area total: 9 303.0 9 303.0

The usage of fertilizers (as a factor of agricultural non-point source pollution) decreased
significantly during the last decades [2.]. The gross agricultural production shows somewhat
similar tendency, as it is illustrated in Table 3.2. Data contained in this Table were published in the
volumes of the Annual Statistical Yearbo¢@g.
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Table 3.2. Agricultural production and fertilizer usage

Years 1980 | 1990 | 1994 | 1995 | 1996

Relative volume index of the total agricultu 100.0 |101.4 |[71.0 72.6 76.2
production (basis: 1980 = 100 %)

Total use of fertilizers, in 1399 |671 280 247 270
Effective material, 1000 tons/year

3.2. Diffuse Nutrient Emissions from the Agriculture

The EU/AR/102A/91 Phare Project Nutrient Balances for Danube Countf®] carried out
studies on national and Danube basin level on the magnitude and proportion of diffuse nutrient load
compared to the total loads.

The investigation of the sources and pathways of nitrogen (considering the data from 1992)
resulted in the conclusion on river basin level, that the importance of agriculture for N emissions
into surface waters is evident: about half of the input stems from agriculture. The two main paths,
runoff and base flow have the same importance, each carrying one third of the agricultural N
emission. The contribution of private households to the input is about 20 %, while industry
represents 10 % and other sources about 20 %. For phosphorus the importance of agriculture is
even greater, clearly showing that when developing future emission reduction strategies agriculture
will play a key role. Almost 60 % of the total P stemmed from agriculture. Herein, the paths
erosion/runoff (about half of the agricultural emissions) and direct discharges of manure (about one
third) should be underlined. Private households contributed to about 20 % and industry was about
15 % (the others were below 10 %).

Out of the total inputs in the Danube basin, about 60 % of N and 40 % of P stemmed from diffuse
sources, according to the findings of this project. This ratio shows a similar pattern valid for many
river basins in Europe. Base flow, erosion/runoff, runoff from forests stormwater overflow and N
fixation was accounted for these assessment. The complementary values indicate point source
contribution (wastewater effluents, direct discharges from households, industry and manure). The
national patterns were also develop#8l.], of which the relevant values for Hungary are given in
Table 3.3.

Table 3.3. Nutrient emissions from diffuse and point sources in Hungary
Source: Phare Project EU/AR/102A/91 [13.]

Origin  of nutrient Total Nitrogen in kt/a Total Phosphorus in kt/a

emissions 1988/89 1992 1988/89 1992

Diffuse sources 88 53 7 7

% of the total load 71 62 42 42

Point sources 37 32 10 10

% of the total load 29 38 58 58




4. Updating and Validation of Water Quality Data

Water resources management has an outstandingly long tradition in Hungary. Observations and
data collection on the quantity and quality of the surface water resources were always considered as
important activities to assist the water management efforts.

Hydrological (water quantity) observations

Records of extreme hydrological events were preserved for the period before the 18-th century (e.g.
the report of the first flood on the river Danube dates back to 1012). Extensive survey of
watercourses started in the 18-th century. Beside hydrographic works, level/flow gauges were built
in large cities of the Kingdom of Hungary in Pozsony/Pressburg (today Bratislava) and in Buda
(today Budapest). Regular observation of water levels started in 1823. An observation network of
132 gauges was in operation in 1860, where water stages together with ice phenomena were
observed on a daily frequency. Measurement of water temperatures started in 1865 with special
regard towards the formation of ice jams. Operational water level data had been distributed during
floods in the Tisza basin since 1856 for a large circle of interested agencies and authorities.

An important milestone in the development of observations over surface waters was the
organization of a Central Hydrological Unit in the year 1886. This institution was one of the firsts
of its kind in Europe. Regular hydrographic surveys of river channels were also organized. While
stations of the observation network remained in the hands of local authorities, techniques and
instrumentation were standardized. In addition, nation-wide supervision of activities was organized
together with the formation of the national hydrological archives and the national hydrological
forecasting service. Hydrological yearbooks have been issued since that time. Publishing of the
Daily Water Regime Map started as a result of daily (and in the period of floods more frequent)
collection of data from basic stations.

A new phase in water resources development started in the 1930's (irrigation, fisheries, industrial
water use in large scale). Accordingly regular flow measurements and registration started (the first
flow measurements however were attempted much earlier, already at the beginning of the 19-th
century). Flow measurements on medium size rivers started in the 1930’s and on small steams from
1950. Together with the construction of barrages and reservoirs measurements on suspended
sediment started. Operational observations and data collection covered reservoirs and large water
distribution systems.

Regular observations of subsurface waters started around 1930 in the interfluvial region, Danube -
Tisza, and from 1950 groundwater level observations covered the whole country. Observation of
springs also started around 1950 together with karstic water level observations. Organization of the
observation of deep groundwater and thermal waters was the task of the following decades.
Observation wells are the former boreholes of exploration drillings and also many former
production wells are used in the netw@tk.].

Water quality observations

The history of the measurement of water quality of Hungarian surface waters dates back to more
than a century ago. The first published measurement data stem from 1873 when the water quality
of the river Danube was discussed in terms of the cations and anions found in the river water. Only
few publications are known from the first decades of the 20-th century. The need of the society for
investigating the quality of waters occurred first upon the extensive industrialization after the
Second World War. In the beginning, however, no overall scheme of these investigations was
established and the measurements were limited to some special problems of individual
watercourses.
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The Water Resources Research Institute VITUKI made plans for the establishment of a nation wide
water quality monitoring system right in the year of its establishment, in 1952. At this time,
however, VITUKI did not have its own water chemical laboratory and the analytical work was
carried out in MELYEPTERYV. Nevertheless, sampling and evaluation work was made in the water
guality management department of VITUKI, founded in 1954. On the basis of the publications of
this early period it can be concluded that VITUKI had made measurements in 1,400 stations of 130
streams and for 25 water quality constituents. The frequency of the random samplings was once a
year. It is worthwhile to mention that the water quality parameters investigated in those times are
still being measured today.

The above mentioned and published data are important sources of information on the water quality
conditions of an era more than 40 years ago. Eventually there is no basis of full comparison with
the presently measured data, due to the substantial development of analytical methods (for example
those for nitrate and orthophosphate) since that time.

Development of the laboratory network of the district water authorities started in 1956 on the basis
of the professional knowledge available in VITUKI. The work of these laboratories involved, in the
early times, large number of stations (appr. 800) and low sampling frequency (about 4
samples/year). It took some years until the 12 district water authorities had more-or-less well
equipped water quality laboratories and appropriately qualified staff.

Between 1960 and 1967 the district water authorities operated about 800 water quality monitoring
stations on 290 streams and the supervision of the system was carried out by VITUKIL The
frequency of sampling was 2-12 in a year. In about 60% of the stations the sampling was seasonally
made (4 samples in a year). Random schedule was followed during the lowest frequency samplings
(twice a year). Laboratory analysis involved 15-30 water quality constituents and indices.

Preliminary evaluation of the large number of data available for the period 1960-1967 indicated
that the increasing of the frequency of sampling would be desirable, even at the expense of
sacrificing some of the less important monitoring stations. Results of weekly sampling of the river
Danube also indicated that this was the right solution.

Upon the proposal of VITUKI new sampling rules have been put into force in 1968. In this new
network and system the number of stations was reduced to about 300 and the sampling frequency
increased to 12 annually as the minimum. This way was the basic national water quality monitoring
network (called national network further on) founded. Some stations started in 1968 and other ones
in 1969 and they were operated in this form until 1984. The national network involved the 113
most important watercourses of the country, the analysis of appr. 50 water quality parameters and
sampling frequencies of annually 12, 26 and 52 per year (108 samples per year in a single station).
It is of importance that in this period the analytical methods were also internationally harmonized
(within the so-called COMECON countries the harmonization was made on the basis of the
Standard Methods of the USA).

The objective of the national network was to:
» obtain insight into the state and expectable changes of the water quality of the surface

water resources of Hungary and

» to help various water users in assessing the options of using the given water for the
desired purposes.

Requirements for the operation of the national network were as follows:
» to provide sufficient number of data for evaluating the quality of waters in a general way
and also according to intended water uses and to follow the changes of water quality;

» to support transboundary water negotiations and to provide appropriate time series for
research and planning.
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The national network was operated in the above described manner between 1968 and 1984. New
monitoring rules were established in 1985. This included 250 stations and the sampling frequency
was 52, 26 and 12. This provided continuity of records for the bulk of the stations.

The sampling stations were selected to meet the following requirements:

»  Entrance and exit stations of rivers entering and leaving the country;

» Upstream and downstream of significant sources of pollution that could basically alter the
guality of water;

> At especially important sites (such as the water intake points of the waterworks).

The rules of sampling and the type of water quality parameters were defined by technical
guidelines (MI-10-172/2-84 and MI-10-172/3-85). The evaluation system included three classes
(not given in detail here) as specified in Hungarian Standard MSz-10-172/1-83.

The present water quality monitoring network has been in operation since 1994. Details of the
operation (sampling sites, sampling frequency, analytical frequency, groups of water quality
indices, analytical methods, methods of evaluation/classification and the system of limit values) are
specified in a national standard (MSz 127H40).

4.1. Index of Water Quality Monitoring Records

The results of the existing monitoring activities of surface water resources are briefly summarized
in this chapter, covering the quantitative (hydrological observations) and the qualitative (water
quality monitoring) aspects. The topic of accidental water pollution incidents is also included.

4.1.1. Data Coming from the Hydrological Observation Network

The existing hydrological surface water observation network to monitor the quantitative
characteristics of the river system in Hungary consists of 2700 stations, of which 370 are
considered to be basic stations.

Stations of the basic network have been selected on cross boundary rivers/streams near the national
borders. Basic stations are designated to each other in 20-30 km sections of major rivers, reservoirs,
and large lakes, or one station for each 400-508 ddmerritory in case of small streams and

canals. Water levels are observed at each basic station together with ice phenomena. Thickness of
the ice cover is measured on rivers with the formation of ice jams and on larger lakes. Flow rate is
measured and registered at 185 stations, water temperatures at 87 stations and suspended sediment
at 37 stations.

The network diagrams of the river system are illustrated in Figure 4.1. (Danube and its tributaries)
and in_Figure 4.2. (Tisza and its tributaries). These Figures give information also on the type of
hydrological observation stations in operation in that region and the frequency of data reporting
from that statiorj15.]. The locations of the main hydrological observation stations (stations of the
national hydrological telemetry network) are shown in Figure 4.3.

The groundwater observation network consists of around 1600 observation wells, there are 500
karstic water and deep groundwater observation wells and around 50 springs are observed.

The tasks of the hydrological service are carried out by the 12 District Water Authorities and the
Water Resources Research Center VITUKI Plc. The District Water Authorities are working under
guidance of the National Water Authority (OVF) and VITUKI carries out central functions of the
hydrological service on the basis of a contract with OVF. Supervision of the given scope of
activities at the level of the national government is realized through the Ministry of Transport,
Communication, and Water Management (KHVM). Tasks and functions within the hydrological
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service are divided among the players by relevant legislation and directives, which are to be
changed in the near future. Legislation enforces reporting of water supply data to regional water
authorities for all water uses. The hydrological service works in cooperation with different agencies
of environmental protection and with the National Meteorological Service.

Unfavorable aspect for water management in Hungary is that approximately 95% of the surface
water resources originate from abroad. This means that special attention is paid to the border
sections of rivers entering into the country, not to speak about the fact, that some of them carry
significant pollution load from abroad. For information on the size of these rivers Table 4.1.
summarizes the daily flow condition data observed during the period between 1985 and 1994.

Table 4.1. Flow-data in the border-sections of transboundary rivers
(1985 - 1994)
. Name of section Daily average flow ni/s
No. River . . =
quality/quantity KQ KOQ NQ

1 Raba Szentgotthard 4,1 22,6 458
2 Lapincs Szentgotthard * * *

3 Pinka Felsbcsatar (0,1) 2,7) (33)
4 Gybdngyos-Sorok Kdszeg * * *

5 Lajta Hegyeshalom (3,8) (8,3) (23)
6 Duna Rajka/Dunaremete * * *

7 Duna Szob/Nagymaros 930 2231 8070
8 Ipoly Ipolytarn6c/Nogradszakal 0,2 5,9 80
9 Sajo Sajopuspoki 1,9 15,2 237
10 Bddva Hidvégardo 0,03 2,4 56
11 | Hernad Tornyosnémeti 6,3 24,9 454
12 | Bodrog Felsdberecki 7,6 104 816
13 | Tisza Zahony 53,6 369 2900
14 | Tisza Tiszabecs/Vasarosnamény 29,7 320 330(
15 | Tur Kishédos/Garbolc 0,2 9,2 170
16 Szamos Csenger 16,2 102 2080
17 | Kraszna Mérk/Agerdémajor 0,9 4,8 110
18 | Beretty6 Pocsaj/B.ujfalu 0,7 7,6 167
19 | Sebes-Koros Kdrosszakal 0,4 18,6 517
20 Fekete-Koros Sarkad/Malomfok 0,9 26,8 488
21 | Fehér-Koros Gyulavari/Gyula 0.0 18,6 316
22 | Maros Nagylak/Mako 28,2 139 750
23 | Tisza (leave) Tiszasziget/Szeged 57.8 721 247
24 | Duna (leave) Hercegszant6/Mohéacs 904 2199 640
25 | Dréava (leave) Dravaszabolcs 133 547 2110
26 | Dréava Ortilos/Barcs 138 487 1770
27 | Mura Letenye 53.0 174 1100
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The above Table illustrates the mean flow (KOQ) values of the transboundary rivers related to the
10 years period, and for additional information there are the observed smallest (KQ) and highest
(NQ) flows of this decade. Time-series of flow data were not available for smaller rivers. The
column ,Name of Section” contains two names when the water quality observation (sampling)
differs from the hydrological observation site. There is a straight requirement however to carry out
quantity and quality observations in the same section to improve the information content of the
observations. The identification codes and the measurement/sampling sites of these rivers are given
in Table 4.2.

Table 4.2. Identification codes of border section of rivers entering into Hungary
Source: Phare Project W 905/90 [14.]
. Name of section Code of section River km
No River . . . . . .
quality/quantity guality/quantity quality/quantity
1 | Raba Szentgotthard 06FF08/000342 202.6/200.5
2 | Lapincs Szentgotthard 06FFO07 0.1
3 | Pinka Felsbcsatar 06FF06/000345 38.2/33.7
4 | Gydngyos- Kdszeg 06FF02 15.8
Sorok

5 | Lajta Hegyeshalom 01FF13/000019 10.3
6 | Duna Rajka 01FF01/000001 1848.4
7 | Duna Szob/Nagymaros 02FR51/001020 1708.0/1694(6
8 | Ipoly Ipolytarnéc/Nogradszakal 02FF13/001041 179.0/158.8
9 | Sajo Sajoplispoki 08FF10/001726 123.5/123.6
10 | Bédva Hidvégardo 08FF17/001742 63.7/54.8
11 | Hernad Tornyosnémeti 08FF39/001732 102.0/97.0
12 | Bodrog FelsGberecki 08FF07/001724 46.0/47.8
13 | Tisza Zahony 07FF04/001518 636.8/627.7
14 | Tisza Tiszabecs/Vasarosnamény 07FF01/001514 757.0/744(2
15 | Tur Kishodos/Garbolc 07FF07/001527 23.7/26.6
16 | Szamos Csenger 07FF09/001523 45.4/47.6
17 | Kraszna Mérk/Agerdémajor 07FF11/001530 42.2/44.9
18 | Beretty6 Pocsaj/Berettyoujfali 09FF06 715
19 | Sebes-Koros Korosszakal 12FF03/002736 58.6/54.6
20 | Fekete-Koros Sarkad/Malomfok 12FF02/002745 15.9/15.2
21 | Fehér-Koros Gyulavéri/Gyula 12FF01/002747 9.3/7.4
22 | Maros Nagylak/Maké 11FF21/002278 50.6/24.3
26 | Drava Ortilos/Barcs 05FF18/000833 225.0/235.9
27 | Mura Letenye 06FF23/000360 35.2/35.6







Figure 4.1.

Network diagram of the river system in Hungary Danube and
its tributaries
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Figure 4.2. Network diagram of the river system in Hungary River Tisza and
its tributaries
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4.1.2. Data Coming from the Routine Water Quality Monitoring

The national water quality monitoring network is in operation at present according to the
requirements of the relevant Hungarian Standard MSZ 1P44%nd consists of 150 sampling
stations. The Standard precisely regulates the requirements and conditions of the routine water
quality monitoring activities and contains the following main issues:

list of sampling sites on rivers, main canals, lakes and reservoirs,
frequency of samplings (Table 4.3.),

list of quality parameters to be determined in each sampling sites,
surface water quality standards (see Annex 1.),

classification system, and

method of preparing water quality maps.

YVVVVYVYVY

Novelty of the monitoring system in operation since 1994 is the complexity, the evaluation and
processing of quality data and covers also the results of the microbiological investigations carried
out by the cooperating partners within the public health sector. Locations of the important water
quality monitoring stations are illustrated in Figure 4.4.

Table 4.3. Sampling frequencies in the national monitoring system
_ Sampling frequency
River Total
System 52 26 3x26 24 12 8 6
minta/év

Danube 8 65 6 6 3 0 6 94
Tisza 8 43 1 0 0 4 0 56
Total 16 108 7 6 3 4 6 150

The national water quality monitoring network is supplemented by a regional network with further
91 stations, data of which are also processed together with the data coming from the national
network.

The up-to-date on-line connection between the laboratories of the Environmental Protection
Inspectorates (which took over this task from the district water authorities) and the Institute of
Environmental Management (KGI), where the data processing is made, is still lacking. The form of
data transfer is still the sending of floppy diskettes. The Environmental Protection Inspectorates are
to send the monthly records to KGI by the middle of the next month.

Publishing of the water quality data

The Institute of Water Management VGI, predecessor of KGI, regularly published the data in
annual Water Quality Year Books in the period 1970-1981. Volume 11 of this series, for example,
includes (among others) the statistical evaluation of the 1976-1978 data of 95 stations: annual
minimum, maximum and mean, standard deviation, annual median, summer half-year average and
classification on the basis of limit values of the prevailing standard, 90%, 80% and 10% duration
values. The tabulated summary was made for the following parameterg; BODs, DO, TDS,

NH,4, NO; and extracted (UV) oil.
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The series of Water Quality Year Books was terminated in 1981 and was replaced by a new series
"The Quality of Waters in Hungary", which is being still published annually, with a one year time
lag. The volume, rich in tables and figures and evaluating texts can be considered an outstanding
and important source of information even in international relation. The latest volume was published
in 1997 containing information on the situation in 1¢9§.

Similarly the VGI/KGI has annually published since 1970 the overall water quality maps of
Hungary. The maps show the water quality classes and critical values on the basis of the relevant
Hungarian standards of the period of concern (MSz-10-172/1-83 and MSz 12749).

The computer software system of the water quality data base

The publications mentioned above serve, in spite of their information richness, mostly for
supporting the work of higher level decision makers. The blast-like propagation of PCs in Hungary
made the water quality database accessible for many users. In this respect the computer software
system termed "Collection and processing of surface water quality data" should be mentioned. This
system is being developed in VITUKI in an MS WINDOWS version and will be available by the

fall of 1998 for nation wide distribution. The hardware requirements are, as minimum, a 486
processor, 16 MB RAM, SVGA monitor and a relatively fast printer (such as HP 4L).

In the main menu of the system the following initial settings can be made: monitoring stations (and
the saving of them), components (and their saving), period to be processed, months to be included,
filter values for any water quality parameter, relations <>, =, =, #), operations (printing,
exporting to EXCEL, etc). The present version of the software offers the following functions:

A\

Entering measurement data

Visualization of measured values

Basic statistics

Basic statistics in annual distribution

Basic statistics in monthly distribution

Linear trend analysis

Water quality classification

Export of basic data to EXCEL

Data supply for other agencies (KGI, ANTSZ)
Listing of measurement data

Preparation of tables of content

Visualization of the results of a single investigation for each records
Tables of duration values

YVVVVVVVYVVVYVYY

Y

The term "basic statistics" means in this case: number of measurements, minimum, maximum,
mean, standard deviation, variance, 10%, 90% and 95% duration values.
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Figure 4.4. Sampling stations of water courses and lakes
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Water quality classification system

The monitoring systems of 1984 and 1994 (and the standards behind them MSz-10-172/1-83 and
MSz 12749 respectively) differ from each other in three aspects:

»  The qualification system, which came into force in 1985, was based on various water uses
(biological stability, drinking water supply industrial water supply, irrigation, fisheries
and integrated requirements), while that of 1994 is focused at the water as an ecological
unit, disregarding water uses. Instead of this latter different groups of components are
specified (Annex 1) The difference is only virtual since the integrated qualification
system of the former actually includes the quality indices of all water uses and the limit
value system is the corresponding range. The latter cannot be used for qualifying
according to water uses. In respect to the second the original concept was that as a
continuation of MSz 12749, which was developed by the environmental ministry KTM,
another system will be developed by the ministry for water management (KHVM)
focusing solely at qualification according to water uses. This latter has not yet been done.
According to the available information the ministry KTM will again give a contract for
the development of a new system.

» In the system of 1985 the basis of the classification is the 80% duration value (the 80%
percentile), while in that of 1994 the 90% value (that is a value which is closer to the
measured maximum than in the case of the former one). It is to be noted that in case of
fewer than 10 samples the determination of these percentiles is not allowed by the rules of
statistics. In this case we usually apply the measured maximum, marking this in a
footnote.

» The standard of 1994 has substantially expanded the scope of the measured parameters
(Annex 1).

Both systems classify for each of the components. In the first system the quality class was defined
on the basis of the worst component. In the second system the classification is made for component
groups, also on the basis of the worst component of that group.

For the purpose of transboundary studies on water quality conditions, it is important to have
information regarding the number of samples (frequencies of sampling) at the different stations and
also on the frequency of analytical determinations of certain special water quality parameters.

The Tables (which are attached as Annexes) prepared for this purpose correspond to the near-
border stations of the most important transboundary rivers of Hungary and to the mouth stations of
three rivers whose catchments fall entirely to Hungarian territory. Annex 2.3. shows the number of
samples for the period 1968-1997, separately for the Danube and Tisza River systems. Annex 4.5.
presents the number of water quality analyses, also for the two larger catchments, but only for the
year 1997. For the traditional components (GODOD,, BODs NHs-N, NO,-N, NOs-N, mineral-

N and PQ-P) the sampling frequency does not considerably differs from the analytical frequency.
The analytical frequency of special components measured since 1994 can be well estimated on the
basis of data given for 19976.].

Water quality classification was made on the basis of Hungarian Standard MSz 12749 for the
stations listed in Annex 2.3. Resulting 90% duration values are in Annewl@l&.the classes are
shown in_Annex 8.9. Data of these tables are self-explanatory ones and only some additional
remarks will be given below:

> In order to facilitate lucidity water quality clabg are given irbold italic while classv
in bold italic underlined

» Comparing the water systems of the rivers Danube and Tisza it can be concluded that the
water quality of the former is generally better.
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» In Danube system the worst conditions were observed in the Szekszard-Palank station of
the Canal Si6. In case of microbiological parameters the worst condition was observed at
the Dunafdldvar station of the river Danube, indicating the pollution effect of Budapest.
In case of inorganic micropollutants the Gyérzamoly station of the river Danube was the
worst, showing the effects of the inadequately treated wastewaters of the industrial region
along the river Morava.

» In Tisza water system the least satisfactory situation was observed in station Mérk of the
river Kraszna. Exceptions are: the heavy metals for which the Station Csenger of the river
Szamos was the most polluted one, well characterizing the shortcomings of industrial
wastewater treatment in the Rumanian drainage basin.

» It should be mentioned that in the Danube water system the cleanest station was
Dravaszabolcs of the river Drava, while in the Tisza water system the Tiszabecs station of
the river Tisza was the least polluted one.

» Comparing component groups to each other the most unfavorable group was that of the
microbiological parameters, well characterizing the conditions of communal sewage
treatment in some of our upstream neighbor countries.

» Regarding organic micropollutants it should be mentioned, in the light of the data of
Annex 4.5. that only scattered data area available and the field laboratories are still in the
phase of training. Exceptions are mineral oil products, phenols and ANA detergents.

» Of the parameters of radioactivity satisfactory data are available for beta-activity only.

» Regarding iron and manganese it should be mentioned that occasionally observed
unfavorable conditions are due mostly to natural, geochemical, factors and not to
anthropogenic impacts.

» Anions and cations are not shown in the tables. Hungarian standard MSz 12749 requests
monthly measurement of these parameters but does not specify limit values. Their
evaluation and classification can be made in terms of conductivity, which is proportional
to total dissolved solids.

» Finally it should be emphasized that the data presented correspond to a ten-year period

(1988-1997). Water quality changes, which have occurred in the meantime, will be
discussed in the next section.

The latest water quality map of the Hungarian river system is illustrated in Figure 4.5.

Tendency of water quality changes

To assess the changes and water quality linear trend analysis were made for the stations discussed
in previously for the ten-year period of 1988-1997. Results of this analysis are shown in Table 4.4.
and Table 4.5., according to the water systems of the rivers Danube and Tisza. Results of the
calculation are presented in %/year dimension.

In selecting the period the basic concept was that this is the period when substantial economic
recession was experienced in both Hungary and in some of our upstream neighbors (while in other
upstream neighbor countries this was the period of large scale development of sewerage and
sewage treatment). Both resulted in substantial decrease of pollution loads. To illustrate this we
mention here only a single numerical date: in 1994 in Hungary the total of nitrogen fertilizer
application rate was as low as in 1960 and was about one-third of the maximum rate of 1988.
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Table 4.4. Tendency of quality changes in selected river sections
(Danube catchment)

Duna | Duna | Duna | Duna | Ipoly | Drava | Raba | Si6 csat.
; Gybr- Szob | Duna- | Herceg-| Ipoly- | Drava- | Szent- | Szekszardt
Quality Unit zamoly foldvar | szant6 | tarnoc | szabolcq gotthard| palank
Parameter
1806.0 | 1708.0 | 1560.0| 1435.0| 179.0 68.0 202.6 13.0
rkm rkm rkm rkm rkm rkm rkm rkm
BOD mg/l -4,2 -14 -1,2 0,5 -0,1 -1,9 2,6 -4,3
CODp mg/| -2,1 -3,2 -1,9 -1,9 -0,6 -7,0 2,1 -1,6
CODcr mg/l -2,8 -2,5 -14 -1,8 -0,7 -7,8 0,7 -3,0
NH4-N mg/l -13,1 -7,5 -8,0 -8,7 -4,1 -8,8 -10,5 -34,4
NO3-N mg/| -1,1 -1,3 -2,0 -1,7 -0,5 3,4 -0,6 -11,9
Mineral N mg/l -1,9 -1,7 -2,4 -2,2 -1,7 2,1 -1,7 -21,2
PO4-P ng/l -11,2 -11,0 -14,3 -13,8 -2,9 -11,9 -7,9 -13,3
Table 4.5. Tendency of quality changes in selected river sections

(Tisza catchment)

Tisza | Tisza | Sajé | Bédva |Hernad| Bodrog | Szamos|Kraszna |Beretty6P| Maros
; Tisza | Tisza | Sajopid Hidvég|Tornyoy Felsé | Csengell Mérk ocsaj Mako
Quality Unit | Pecs | sziget| poki ardé | németi| berecki

Parameter 757.0| 162.5| 1235 | 63.7 | 102.0| 46.0 | 454 | 422 715 | 243

rkm rkm rkm rkm rkm rkm rkm rkm rkm rkm
BOD Mg/l -5,3 -8,20 -14,2 0,5 -3,6 -3,1 -8,7 -6,8 -2,9 -13,5
CODp Mg/l -4,6 -5,8 -25,8 0,6 -2,5 -2,0 -14.,0 -8,9 -4.5 -4,3
CODcr Mg/l -6,7 -2,6  -21,5 -0,3 -3,3 -2,4 -14,2 -11,2 -0,7] 1,6
NH4-N Mg/l -16,4 -18,1 -11.6 5,60 -14/4 -8,1 -21,8 -18,9 -4,0 -30,3
NO3-N Mg/l -3,1 -10,3 2,6 -1,8 -0,7 -4.9 -3,4 1,9 -1,6 -16,5
Mineral N | Mg/l -5,3 -11.8 -0,1 -2,1 -5,0 -5,4 -10,5 -11,7 -3,9 -19,2
PO4-P ng/l 6,1 -6,1 -2,8 -3,7 -2,7 -0,7] -2,9 -7,7 2,5 -11,0

4.1.3. Data on Accidental Water Pollution Incidents

Approximately 95% of the surface water resources originate from abroad. This condition creates a
continuous potential risk for water users principally from the point of view of quality, but also of
quantity. In particular, the safety of drinking water intakes is endangered, because the river systems
entering Hungary are often subjected to accidental water pollution incidents. An actual need has
been formulated during the recent decade by the Waterworks using surface water resources for
public drinking water supply towards early warning services, which can increase the safety of their
operation by providing information in due time about the characteristics of an unexpected
accidental water pollution event. There are no early warning water quality monitoring systems in
operation at present in Hungary, except the international Danube Accident Emergency Warning
System (Danube AEWS). One of the main goals of a recently completed Phare project
(“Development of surface water monitoring based on the EU practice in Hungary”) in this field
[14.] was to evaluate the existing data and information from this respect and create a practical basis
for the future implementation of early warning systems. On the other hand Hungary actively
participates in the operation of the Danube AEWS, having the fully operational Hungarian National
Center of this Danube AEWS in Budapest called PIAC-05 (Principal International Alert Center).
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The regular surface water quality monitoring network has 27 sampling sites on rivers crossing the
national borders of Hungary, of which there are 24 sites of entering sections and only 3 sites of
leaving sections. This situation underlines the importance of water quality control at the border
sections of the river-system, with special attention on sudden changes of quality caused by
accidental river pollution incidents abroad. Figure 4.7. illustrates the river system of Hungary with
special attention on the transboundary rivers arriving from upstream countries, and based on a
former study[18.] the distribution of foreign accidental water pollution incidents are also
introduced.

Figure 4.6. Accidental water pollution incidents in Hungary between 1985-1986

Number of events (surface waters)

250 —

208
198

Years
Domestic EEForeign origin

Figure 4.7. The river system of Hungary and statistics on transboundary water
pollution incidents
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Accidental water pollution incidents registered on national level by the responsible Hungarian
Authorities (the 12 district Environmental Protection Inspectorates) are summarized in Figure 4.6.,
illustrating the number of pollution cases originated both from domestic and foreign sources be-
tween 1985 and 1996. The culmination of the numbers of pollution incidents has occurred in 1987,
when there were 262 cases, of which 208 affected surface waters within the country and 31 arrived
from upstream foreign countri¢s?.]. The polluted water travelled down on the rivers to Hungary

and caused temporary problems in the use of river water. Following the year 1987 the observed
annual number of accidental water pollution events generally decreased, and since 1991 a
significant decrease of cases was observed. It is necessary to note, that the basic cause of this
change is assumed to be the recession of economies of the countries upstream from Hungary,
resulting in decreased industrial activities, less usage of agrochemicals in the agriculture, etc.

The results of the regular water quality monitoring usually can not reflect the unfavorable effects of
accidental pollution events, which basically have a stochastic character. This is why the automatic
water quality monitoring stations have outstanding importance in border sections of those rivers,
which are often subjects to accidental water pollution originated abroad.

The analysis of the distribution of the type and kind of observed accidental water pollution events
showed that mineral oil and its products coming from different sources were responsible for most
of the pollution events in each of the years. Pollution from source indicated as "industry" organic
and inorganic industrial wastes were reported, from "agriculture" generally land runoffs polluted by
fertilizers and pesticides and accidental discharges from animal husbandries were observed, while
as "other" sources different specific pollution incidents were summarized, like algae blooms
(increased rate of primary production), etc.

According to the results of a previous study based on the available data on the ten years period
between 1981 and 1990, accidental water pollution events endangered drinking water resources,
resulting in restrictions on, or even the shut-down of surface water intakes in 26 cases during this
period. There were also temporary closures of intakes on five occasions for periods longer than
two days. Events of special interest were related to an increased rate of primary production (algae
blooms), that had paralyzed the operation of the Surface Water Intake Works of the Budapest
Waterworks on four occasiofis8.].

A significant number of the accidental river pollution cases were caused by oil-spills from different
sources during the last ten years. The Danube-Maine-Rhine waterway, after being put into
operation, may be exposed to an increase in oil pollution, which may also affect the Hungarian
stretch of the river Danube, where the safety of drinking water resources is outstandingly important
from point of view of public supply.

There is a nation-wide watching and observation system of the environment protection and the

water management sectors to detect accidental water pollutions, assisted by public organizations
(e.g.: angling societies, etc.) as well as state organizations, like Water Police, Home Guard, etc.
The separation of the formerly unified water and environment protection sector in 1990 however

significantly weakened the efficiency of the formerly common and unified activities in this field.

The Danube Accident Emergency Warning System (DAEWS)

The objective to establish the DAEWS was to increase the safety of the population and to protect drinking
water resources in particular, should accidents occur which have a negative impact on the Danube River or
its tributaries, and to protect the environment against the effects of such incidents. Especially in case of
water pollution incidents having transboundary character there is a clear need to improve the flow of early
information about such events between the riparian countries. In the present phase the DAEWS deals first
of all with transboundary water pollution problems, and able also to assist flood control activity by
providing rapid information on unexpected changes of water levels. Later the fields of activity of the
system can be extended to any kind of environmental hazards or catastroph[@@yents
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The development work of the regional DAEWS system has been designed and carried out by the
Accident Emergency Warning System Sub-Group (composed of experts from the riparian
countries). Delft Hydraulics as Consultant partner provided technical support for the development
activities and the Danube Program Coordination Unit in Vienna carried out coordinative assistance
for this work between the years 1992 and 1997.

The practical experiences gained in the many year's operation of the international Rhine Alarm
System and also the recently developed system for the Elbe River have been the basis for the
proposed set-up of the DAEWS. Activities are still going on, focussed mainly on the preparation of
the field implementation of the system in the riparian countries. An essential feature of the set-up
of the DAEWS is that it is in accordance with the relevant and adopted multilateral conventions
and declarations, as well as on the existing bilateral agreements between the neighboring countries
of the River Basin.

The DAEWS consists of three basic elements:

» the National Centers which are already established in the riparian countries, called
Principal InternationalAlert Centers (PIAC-s);

» the international satellite communication system between the PIACs, and
» the supporting institutional background in each country.

The basic role of the PIACs is to coordinate emergency warning at international level. Participating
countries already nominated the locations of these Centers, which are forming the backbone of the
system. The location of the PIACs in the Danube River basin is illustrated in Figure 4.8.

There is a territorial "gap" in the system for the time being, represented by the countries of
Yugoslavia and Bosnia-Herzegovina. The design of the DAEWS however easily allows the

extension of the system in the future, with an integration of the remaining areas in the region. The
PIACs of Ukraine and Moldova are under establishment by the financial assistance of the Tacis
Fund.

The basic role of the PIACs is to coordinate emergency warning at international level. In case of an
accidental spill an early message (or warning if there is serious water quality deterioration
observed) is transmitted towards the downstream with detailed information on the characteristics
and expected effects of the pollution. Information provided in due time by the PIACs could
substantially support the pollution control activities of the responsible local authorities of the
riparian countries and could prevent possible damages, or operational problems at the important
water users.

To perform these tasks there are three units at each PIAC which closely cooperate in case of
emergencies:

» the Communication Unit: CUreceiving and handling messages through the satellite
communication system without delay, working on a 24 hours basis),

» the Expert Unit: EU (assessing the transboundary effects or impacts of a reported
accidental pollution, this activity is supported by the use of the data-bank on dangerous
chemical substances and the Danube Basin Alarm Model), and

» the Decision-making Unit: DUlicensed with authority to make decisions on local, or
international warnings).
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International Operation Manual ensures the smooth and unambiguous operation of the system.
Standard Message Forms were developed for the international communication to be used for
warning, information request, confirmation of messages, or end of alert messages. The language of
the international communication via satellite is English, but the arriving messages are automatically

translated into the national language at each PIAC by the applied Information Processing System.

Figure 4.8. The location of the PIACs of the Danube AEWS
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The Hungarian PIAC-05 is located in Budapest an@dsmunicatiorandExpert Unitis situated

in the Water Resources Research Center VITUKI Plc. The Hydrological Forecasting Center deals
with the tasks of theCommunication Unjt dealing with flood forecasting operations and
maintaining all day duty. ThExpert Unitworks at the Institute for Water Pollution Control, where

the Central Water Quality Laboratory can assist this activity with high level analytical
instrumentation. Th®ecision Making Uniis in the Ministry of Environment and Regional Policy
(KTM) where the Department of Environmental Safety has this responsibility. There is an on-line
computer system to support the activities of the thheits in case of emergency situations. The
set-up and the institutional background and the communication lines (local Environmental
Protection Inspectorates: KF, and Water Authorities: VIZIG) are illustrated in Figure 4.9.
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Figure 4.9. Set-up of the Hungarian PIAC-05 of the Danube AEWS
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The local Environmental Protection Inspectorates use the Hungarian versions of the Standard
Message Forms to send immediate information to the PIAC about detected accidental water
pollution incidents. Recently (October 1997 and May 1998) the Hungarian PIAC sent two times
international warnings to downstream countries for information on Danube pollution occurred in
Hungary, however none of these cases resulted later in transboundary pollution impacts and thus
end of alert messages were sent to the same addressees.

4.2. Data Quality Control and Quality Assurance

The importance of reliable and correct control of data for water quality/pollution monitoring is
internationally recognized. The quality control of data coming from the regular monitoring
activities are running in two main areas. The first is the analytical quality control, which is
particularly important in the monitoring of river systems when several laboratories are participating
in the water quality monitoring programs, and especially in case of international rivers, when
laboratories from different countries are involved. The other area is the data quality control, when
the reliability, consistency and compatibility of the data elements are controlled. This activity is
discussed in chapter 4.3.

4.2.1. Analytical Quality Control and Quality Assurance in Hungary

The analytical quality control (QC) using check samples for interlaboratory comparison among the
laboratories of the Hungarian District Water Authorities started in early 1970s and was initiated by
the Water Quality Department of VITUKI. In 1974 VITUKI organized, in collaboration with the
Danish Water Quality Institute and the German Emmscher-Genossenschaft, interlaboratory
comparison exercise among European water laboratories as part of a programme by WHO
Regional Office for Europe. VITUKI continued the proficiency testing in Hungary among the
laboratories of the Environmental Protection Inspectorates when they were established from the
District Water Authorities in the mid 1980s and soon later extended the check sample distribution
to the laboratories of the water works and wastewater treatment plants. At present the number of
participating laboratories exceeds 130 within the country.
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The QualcoDanube intercalibration program for the Hungarian laboratories includes the quality
control of analytical determinations carried out from drinking water, surface water, wastewater,
bottom sediment and sludge samples. The quality parameters covered are general parameters,
nutrients, heavy metals and non-specific parameters (BOD, COD, ANA-detergents). The applied
methods, distribution of samples, statistical processing and evaluation of results are regularly
discussed in details in the relevant reports of VIT{R2Q.]. The participating laboratories provided
successful results in the determination of heavy metals and general parameters, among nutrients the
nitrite. Improvement was observed in case of ammonium compared to previous years, while in case
of BOD the results were not good.

The process of accrediting the Hungarian analytical laboratories in the field of water and
environmental quality control has begun in 1995/96 and a three years'’ license is given to laboratories
meeting the very strict requirements as stated in the Hungarian Standard MSZ EN 45 001.

4.2.2. Analytical Quality Control and Quality Assurance on International Level

The need for interlaboratory comparison studies in the Bucharest Declaration Danube monitoring
was discussed during thd" ®xpert meeting in October 1992, held in Bucharest. This meeting
agreed to organize an interlaboratory comparative exercise in 1993. The Institute for Water
Pollution Control of VITUKI, Budapest, Hungary, took responsibility for organizing the first
laboratory comparative runs under the name of QualcoDanube. As part of the AQC for the
Bucharest Declaration monitoring, the first distribution in 1993 of samples for analysis included
three determinants: pH, conductivity and total hardness. By the end of 1995, four more
distributions had been made for analysis of the following determinants: chlorides, COD, nutrients
(ammonium, nitrate, Kjeldahl-nitrogen, orthophosphate and total-P) as well as different metals,
including Fe, Mn, Ca, Mg, Cd, Cu, Hg, Pb, Ni, Zn. By the end of 1995 five distributions had been
conducted.

The Monitoring, Laboratory and Information Management Sub-Group (MLIM-SG) of the
Environmental Programme for the Danube River Basin have discussed the problems of quality
assurance and analytical quality control (AQC). In 1995 the QualcoDanube proficiency testing
scheme was extended to the National Reference Laboratories (NRL) in the Trans-National
Monitoring Network (TNMN) and the 1996/2 distribution already included all Danubian
laboratories — 11 NRLs and 18 national laboratories — implementing the monitoring programme.

The QualcoDanube distribution 1996/3 was further extended to the Black Sea laboratories (seven)
responsible for pollution monitoring in their area. Seven of the Hungarian District Environmental
Inspectorates (No. 1, 2, 3, 4, 5, 8 and 11, location of them is illustrated on Figure 2.1.) are also
participating in this international intercalibration programme and among them there are the three
Inspectorates working along the Hungarian stretch of Danube. This is an important factor from
point of view of providing harmonized water quality data for basin-wide studies.

In 1996 four distributions had been made for analysis of general parameters, nutrients, heavy
metals and organic pollutants. In 1997 four distributions had been made, too. Most of the
determinants were the same as in 1996, but for the first time petroleum hydrocarbon extracts —
among organic pollutants — were also distributed. The type of samples and determinants are listed
in Table 4.6.

The Institute for Water pollution Control of VITUKI annually evaluated the results of the
QualcoDanube intercalibration programii#d.]. Most of the data provided by the laboratories
during the 1997 intercalibration study were satisfactory, when comparing to error thresholds.
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While the results in 1996 showed the quality improvement in most of the determinants, in 1997
continuous improvement could not be observed. The performance for the general parameters was
satisfactory. Some problems arose due to stability of the samples (e.g. MBA®) Rod a
relatively long analysis time, which can influence the variation between results.

In case of metals different digestion methods were used and there were some problems for less
commonly measured metals (e.g. Hg, As) and at low concentration level (e.g. Cd, Ni, Pb).

Interlaboratory studies organized regularly help to improve analytical performances because the
participants can review their own performance concerning the accuracy of the analytical results and
where necessary, investigate the sources of error and take corrective actions.

So, it is expected that performance of the Danube basin laboratories will further improve and the
comparability of the water quality monitoring results in the river basin and related regions will be

ensured.

Table 4.6. Type of samples and determinants in the QualcoDanube check
sample scheme
Determinant G N HM ORG
Sample
Concentration General parametery Nutrients Heavy metals Organic pollutants
level
SW - pH, - NH,-N - Fe, Mn BOD, COD,
Surface water |- conductivity |- NOz; N - Hg TOC
- alkalinity - Kjeldahl-, or|- Cd, Pb, Cu MBASM
- CI.sQ? Total N - Cr, Ni, Zn Phenol index
- N, K, - PO*P - As, Se TPHs
- cd, Mg® - Total-P Lindane
- TDS Atrazine
SS - lgnitionloss |- Kjeldahl-, or|- Fe, Mn TOC
Surface water |-  Carbonates Total-N - Hg TPHs
Sediment - Total-P - Cd, Pb, Cu PAHSs
- Cr,Ni, Zn Lindane, DDT,
- As, Se PCBs
WwW - pH, - NH,-N - Fe,Mn BOD, COD,
Wastewater - conductivity |- NO; N - Hg TOC
- alkalinity - Kjeldahl-, or|- Cd,Pb,Cu MBAS
- CI.sQ? Total N - Cr,Ni, Zn Phenol index
- Na, K, - PO&P - As, Se TPHs
- c&, Mg - Total-P Chlorinated
hydrocarbs
WS - Kjeldahl-, or|- Fe,Mn COD, TOC
Wastewater Total-N - Hg TPHs
sludge - Total-P - Cd, Pb, Cu PAHs
- Cr,Ni, Zn Clorinated
- As, Se hydrocarbs
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4.3. Data Consistency, Compatibility and Transparency

The results of the national water quality monitoring activities are centrally controlled and processed
at the Institute of Environmental Management (KGI). The up-to-date on-line connection between
the field laboratories of the Environmental Protection Inspectorates and the Institute is still lacking.
The form of data transfer is still the sending of floppy diskettes. The Environmental Protection
Inspectorates are to send the monthly records to KGI by the middle of the next month. This is
followed by the routine validity checking there.

Essentially the checking includes comparison to a pair of limit values, which are being defined
statistically for each station on the basis of the measurement data of the previous 3 years. A list of
potential error is generated on the basis of this comparison for the "suspicious" data. These
suspicious data are checked by the experts of KGI on the basis of professional and site knowledge
and a decision is made on the correction or preservation of the data falling outside the pair of limit
values.

Part of the results obtained on the basis of this above analysis of the compliance with limit value
ranges will be subject to further and stricter testing. There are certain relationships between various
water quality constituents. If the measured data do not comply with these relationships then one of
the measured values must be faulty. Examples of such relationships are as follows:

pHIaboratory - pl_Lite <05

M aikalinity < Phakalinity

CC)Dd original > CODj settled

CODp original >C0Dp settled

COD,, original > COD, original

CODp settled > COD( settled

Total N > Mineral N

Total P > PQP

Total cation equivalent = Total anion equivalent
Total hardness > Carbonate hardness
Total dissolved solids = 0.7 x conductivity
Total metals > total dissolved metals

All those data, which proved to be correct in both formal and professional testing, will be entered
into the water quality data base.

Water quantity data of the data base

At the time of taking water samples a reading of the nearest water level gauge is made. Discharge data
are obtained from the so called Q-H rating curves (the relationship between water stage and flow).
Unfortunately this Q value is the weakest element of the chain. There is more than one reason for this.
The first is the shortcoming of information transfer between hydrologists and water quality experts.
Another reason is the instability of the Q-H curves, due to the changes of the channel bed.

Systematic correction of discharge data, in close cooperation with hydrologists, started in 1994 and
is being currently made. In this correction work KGI proceeds from the large water courses towards
smaller ones and backward in time. This means, for example, that the water flow data of the river
Danube can be considered reliable for the past 15-20 years and absurdly high and low flow data
had been filtered out from earlier records as well. The case is similar for the medium size water
courses but the corrected period is shorter than that of the river Danube. For the small water
courses only the filtering of absurdly extreme discharge data can/could be made and this process is
still under way[16.].
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Impact of changes in the mean time

Regarding the length of the time series of 150+91=241 stations mentioned in section 4.1.2. the
following statements can be made:

» The number of stations with uninterrupted records (in the periods 1968-1997 and 1969-
1997) is 126, the majority of whose operate since 1968.

»  The number of stations operating with smaller or larger interruptions since 1968 or 1969 is 22.

» Atthe rest of the stations observation has started either in 1975 (Lake Balaton), 1985 and
1994, at the onset of new standards.

The type and number of parameters have not changed much between 1968 and 1994. Smaller
changes were as follows:

» Between 1968 and 1977 there was much uncertainty regarding the question whether
CODy and COR should be determined from settled or filtered samples. Since 1977 both
parameters have been determined from the original sample.

» There was another question regarding G@Bd CODR (mostly among foreign experts),
namely; why to measure both? The answer is simple. Our upstream neighbors measure(d)
almost exclusively COR thus we could not disregard this parameter. However,
Hungarian standards request the measurement ofy@@DOcharacterizing wastewater
discharges. Thus in order to remain able to compare emission and immission values we
have to measure both.

» The scope of water quality parameters and indices has been changed in 1994. New
components have also been included. This referred to various groups of components:
components of the plant nutrient cycle (Total N and Total P); inorganic micropollutants
(aluminium, arsenic, boron, cyanide, zinc, mercury, cadmium, chromium, nickel, lead and
copper), organic micro pollutants (Chloroform, carbontetrachloride, trichlorethylene,
tetrachlor-ethylene, lindane, malation, 2-4D, MCPA, atrazin adn PCB); hydrobiological
parameters (Chlorophyll-a, Pheophytin, total algae count,, zooplankton, algae biomass);
microbiological indices (coliform count, faecal coliform, faecal streptococcus,
clostridium, total telepszam at Z2Z, and at 37°C); radioactivity indices (total beta
activity, cesium-137). Among the above mentioned parameters total N, total P, heavy
metals (with the exception of arsenic, boron, and cyanide), chlorophyll-a, coliform count
and total beta activity are the most frequently measured b®.¢s

Changes in analytical methods

Before 1968 the methods of laboratory analysis were characterized with high heterogeneity. After
1968, however, the methods of the American Standard became known also in Hungary and they
were utilized when establishing the unified analytical methods of the COMECON countries.

Data of the first years after 1968 should be, however, still handled with care, due to reasons other than the
heterogeneity of analytical methods. The restricted reliability is due to the fact that in 1956 the
development of the laboratories of the district water authorities started from nothing and it took
considerable time until they recruited appropriately qualified staff and had their work accepted in the water
authority where the bulk of the activities was related to flood control and excess water drainage. The
gradually upgraded instruments and equipment resulted, eventually, in increased analytical reliability.

Substantial change in the analytical methods was made in respect to orthophosphate phosphorus
only, in the early 1980-ies. The exact date can not be given since it was "laboratory-specific”, that
is occurred at different times at the various laboratories, depending of the purchase of the
respective instruments. In respect to mineral oil (UV) one cannot state that the database is
homogenous in the whole country.
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Comparable time series

As a consequence of the conditions discussed above, the length of water quality records, which can
be considered homogenous, is more than 25 years. Orthophosphate and mineral oil are the
exceptions among the traditional components. In respect to the new water quality indices, which
were included in the analysis in 1994, the accuracy of organic micropollutant data remains
guestionable due to the low frequency of the analysis.

Suspended sediment and sediment load

The analyses of water samples always include (even before 1968) the total suspended solids (TSS).
The analytical method basically differs from the one used in hydrology for the determination of
suspended sediment and thus the two types of data can not be compared. Bed-load is not
determined from the water samples.

4.4. River Channel Characteristics

Hungary has outstandingly long tradition in hydrography, river regulation and water management.
The Hydrographic Service was established in 1886. As a consequence of this long tradition there
are long practical experience, wide-range knowledge and large amount of data and publications on
the characteristics of the water resources in the country. The first volume of the Hydrographic
Yearbook was issued in 1887. This Yearbook is published every year by the Institute of Hydrology
of the Water Resources Research Center VITUKI Plc., commissioned for this task by the Ministry
for Transport, Communication and Water Management (KHVM) in Budapest.

The Hydrographic Yearbook contains a large variety of basic data for research, planning and
control purposes on the characteristics of the different river sections and flow conditions, as well as
the basic data of the observation wells. The latest Hydrographic Yearbook[2B96wnas
published in 1997 and as a novelty a CD-ROM is attached, which contains a large amount of
hydrological and water quality detail will be soon available also in this form too. To introduce the
available data sets from this Yearbook, an example is given concerning the important Danube
River section at Nagymaros (rkm 1694.6) as follows:

- Hydrometeorological characteristics,

- Basic data of the observation station

- (registration number, elevation, coordinates, catchment area, etc.)
- Daily, monthly and annual characteristic water level (stage) values,
- Water level curve of the year 1996,

- Stage duration values (written stage duration curve) for 1996,

- Daily, monthly, annual and multi-annual characteristic water flow (discharge) values,
- Hydrographs (water flow curve) of the year 1996,

- Flow-duration values (written flow duration curve) for 1996,

- Specific annual runoff in I/s/km2,

- Data on bed load and suspended load conditions,

- River bed profile (cross-section profile),

- List of flow measurement stations.

Similar data are available from the Yearbook also for other important river sections in Hungary.
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Information on the channel profiles and gradients of the main rivers in Hungary are presented in the
Hydrographic Atlas Series (HAS), which are public proceedings and available for any
professionals for utilization. Detailed information for example about the river Danube is included
in the three volumes of HAS No. 1[23.]. These volumes contain a general description of the
hydrography and geomorphology of the river's direct catchment as well as information of the
changes of river bed conditions. Moreover the wide range of information cover also:

- List of bench marks along the river;

- Detailed map of the Hungarian section of the river (1:10 000) controlled by airphotogrammetry,
showing the embankments, river regulation structures, flood protection dikes, and sites of
stages, cross-sections, bridges, confluence of tributaries;

- Longitudinal section (gradients) of Danube (1:100, 1:200 000) illustrating the shore-lines,
dikes, bottom of river bed, sites of stages, bridges, cross-sections, confluence of tributaries;

- Reqgistrated cross-sections (1:250, 1:5 000);

- Valley cross-sections (1:500, 1:10 000);

- Bridge cross-sections (1:500, 1:2 500);

- Grain-size distribution curves of the river bed material in the registrated cross-sections.

Similar information are available about river Tisza in six volumes of HAS No[22d. There are
altogether 26 items of the Hydrological Atlas Series (HAS) covering all the important rivers in Hungary.
These items are publicly available in technical, or scientific Public Libraries for those who are interested
in. The best source of the HAS items is the Scientific Library of the VITUKI Plc. in Budapest.

The present National Reviews do not contain those data, which are publicly available in printed
Yearbooks, Atlases and in other widely accessible information sources.

4.5. Floodplains/Wetlands

The establishments of the flood and excess water control are discussed in this chapter and also the
floodplains/wetlands from point of view of nature conservation and water pollution problems.

4.5.1. Flood and Excess Water Control

The regulation of the water environment received an impetus in Hungary in the late 18th century,
according to the requirements of the society. The construction of the system of flood protection
embankments and the drainage of wetlands had been finished during the following 100-year period
up to the end of the 19-th century. However the improvement of flood protection structures
according to the rise in the value of the protected area and the development of the system of
drainage canals and pumping stations have continued until now. One third of the total territory of
the country lies under the level of floods and the system of drainage canals and pumping stations
enables the normal functioning and protection of economic activities.

The areas of flood control and land drainage in Hungary are illustrated in Figure 4.10. Almost one-
quarter of the country was exposed to extended or periodic inundation. The Figure shows both the
flood plains and the lands above the flood level. Once the latter had been fully exploited
economically early in the past century, society was compelled to encroach upon the flood plains
and to confine the areas dominated by water i.e. introduce flood control. This vast transformation -
though completed essentially during the past century - is still being perfected and expanded. As a
result, flood control has been introduced over 25,000d¢rthe ancient flood plains, and flooding

now is confined to the 1,500 Krarea between the flood levees. The main-line levees of 4.200 km
total length, provide flood safety for about 45 per cent of the territory of the country inhabited by
almost one half of the population. The flood waves travel down the rivers with peak stages
considerably - on occasion several meters - higher than under the original cofig&]ons
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A corollary of the construction of the levees has been the need to provide artificial drainage to vast
areas at times of high stages. The protected flood plains have accordingly been subdivided into 83
polders. To illustrate the drainage capacity it should be noted that the total length of drainage
canals surpasses 40 000 km, while about 450 pumping stations are capable of lifting a discharge of
840 nfi/s across the levees. The overall discharge per unit area thus reaches 28.5 I/s/km

4.5.2. Nature Conservation in the Floodplain/Wetland Areas

Aquatic/wetland ecosystems used to be and are still endangered. At the same time it has to be
mentioned that Hungary was very rich in perennially and temporarily inundated areas, until the
beginning of large-scale river-regulation works and land-reclamation activities (which actually
begun already during the era of the Roman empire’s presence in the western parts of the country,
called at that times: Pannonia). In spite of very extended human impact on aquatic/wetland sites
huge areas survived and there exists a great number of former wetland areas which are not yet
beyond irreversible status, which can be still reconstructed. Hungary has quite a reputation in very
effective revitalization-renaturalization of former wetlands. Just recently an extended work is done
for the "complete" inventory of existing wetland areas and sites which can be still reconstructed.
The work is based on the application of remote-sensing methods for such purposes and will lead to
a categorization of such areas, plus the edition of an atlas on wetlands in Hungary. Kind of a
manual will be available for NGOs in order to promote the participation of the public in similar
activities.

The protected areas in Hungary are grouped into the following basic types:

» freshwater aquatic ecosystems,
»  wetlands/floodplain ecosystems, and
» terrestrial ecosystems.

National Parks (NP), Landscape Protection Areas (LPA) and Nature Reserves (NR) were
established for the protection of the most important ecosystems mentioned above and their location
are illustrated in Figure 4.11.

The most important Hungarian wetlands (Ramsar sites) of international impd&éieee listed
in Table 4.7., and their location is illustrated in Figure 4.12.

Table 4.7. Hungarian wetlands of international importance
Area | Year of Size
No. Name of site Code Regist- In
No. ration Hectares
1 2 3 4 5
1 |Lake Fertd 1 1989 8432
2 |Tata Great Lake (Lake Oreg) 1 1989 269
3 | Ocsa Landscape Protection Area 2 1989 1078
4 |Kiskunsag alkaline lakes 2 1979 3903
5 |Bréda-Karapancsa 3 1997 1150
6 |Lake Kolon at Izsak 3 1997 2 962
7 | Velence Bird Reserve + Lake Fertd at Dinny¢s 4 1979 965
8 |Lake Balaton (between 1 Oct. And 30 April) 4 1989 59 800
9 |Gemenc 4 1997 16 873
10 |Pacsmag Fish-ponds 4 1997 485
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1 2 3 4 5
11 |Rétszilas Fish-ponds 4 1997 1508
12 [ Old riverbed of the Drava at Szaporca 5 1979 257
13 [Kis-Balaton 6 1979 14 745
14 |(Bodrogzug 8 1989 3782
15 [Hortobagy: four separate sites 9 1979 23121
16 |Lake Fehér at Kardoskut 11 1979 488
17 | Martély Landscape Protection Area 11 1979 2232
18 |Pusztaszer Landscape Protection Area (parts) 11 1979 5000
19 | Biharugra Fish-ponds 12 1997 2791
Total area of important wetlands: 149 841

It is important to note, that at present data are not available at all on the hydraulic loading of the
wetland areas. Further studies are needed in this respect to have scientifically based knowledge for
maintaining the best water management of these areas. Some of the most important wetlands are
briefly discussed below from point of view of nature conservation aspects:

Fertd - Hansag NP- the lake is shared by Austria and Hungary. Area and depth are strongly
depending on precipitation partly directly, partly by the floods of Danube. The lake is without
natural outlet, thus having an alkaline character. The lake, the Hansag, the Szigetkdéz (and the
Csallékoz) are forming a unique hydrological, hydrogeological, geomorphological and ecological
unit. An almost complete series of freshwater and wetland habitat classes can be found in the area.
Significant habitat types are the open-surface water bodies for migratory birds, the huge reed-beds
for nesting of mixed heron colonies, the tall wet meadows and grasslands for geese and ducks, the
short temporarily wet grasslands for different waterfowl and the barren soil surface- short grassland
habitats, which preserve specific nesting bird species. The wet meadows are abundant in orchids.
The Hanség lies east of Lake Fertd, a perfect plain hardly influenced by human activity (drainage,
agriculture, extraction of peat). Communities: alder - fern bogs, hard wooded gallery forests, wet
meadows rich in orchids, peat bogs, extended grasslands with a good population of Great Bustard.

Gemenc LPA - Hungary's largest wooded floodplain partly preserving the ancient status
characteristic before river regulations. It is dissected by abandoned side branches and holds many
swamps and other wetlands. The protected area is located between the flood protection dikes. The
guality of water is good. The area has lush undergrowth and is rich in game. The woods are mainly
oak - ash - elm. Snowdrop, Blue Star, Lily of the Valley are characteristic plants here and the
clearings covered by native grasslands. Nesting birds are White-tailed Eagle, Saker, Lesser Spotted
Eagle, Black Woodpecker. Large colonies of bats are unique feature of the area.

Kis - Balaton LPA - the area used to be part of the Lake Balaton basin, until it was drained in the
last century. In the 1980's the first phase of its reconstruction began. Thus part of the former area
became wetland again. It functions as natural filter, sediment and nutrient trap for the river Zala
before entering Balaton. It is a waterfowl nesting and migrating area of international importance.
The number of species is about a hundred. It is a Ramsar site.

Hortobagy NP -the largest NP, a continuous area which used to be an alkaline lowland area built up
and regularly flooded by Tisza. From the beginning of th& déntury river regulation works
significantly altered the water regime of the area. Today it contains a mosaic of open water
surfaces, bare alkaline patches, alkaline swamps and marshes, meadows, loess grasslands and
alkaline short grasslands, small patches of native oak forests and a series of fishponds. Its
mosaic-like character comes from geological and edaphic differences and differences in elevation.
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In the region from the European bird fauna more than 400 species were observed. The flora is also
very rich according to the various habitat types listed above. An important genetic pool is preserved
in the Park from ancient domestic animals. Their role is vital in maintaining the ecological balance
of the "puszta" by grazing. Wetland reconstructions carried out in the area are important in a
context of continental examples as well, and the water regime is adjusted to the movements and
activities of birds.

Water quality problems of wetlands in general

Water quality problems related to wetlands might have several reasons. The two main types of
these reasons are: the problems causethhyal processesand the man-madgantropogenous)
impacts. Very often it is not easy to separate the two types, because minor (hardly detectable)
human impacts might trigger natural processes of much bigger effect. Very important regulating
cycles of a clean/clear river course (a water body in general) are the sequence of: inorganic
matter -- algae -- small crustaceans -- fish -- organic matter -- bacteria -- inorganic matter. In case
this cycle is disturbed (e.g. by contamination) stability of it might be destroyed by fast multiplying
bacteria and their high oxygen demand.

Water quality and - quantity issues can be hardly separated - changes in quantity result almost
always in alteration of quality. Algal blooms, might be caused by long lasting high water
temperature and high amount of nutrients; mass fish killing by viruses, bacteria, parasites as well.
High concentration of suspended load can block penetration of light. But in the background there
ought to be human impact (in the form of contamination, e.g. by toxic waste, thermal influx etc.),
which is lowering the power of resistance of fish - flora and fauna in general.

Fertd6-Hansag National Park (NP) Directorate

Lake Fertdis a steppe lake appearing in document since the Roman times, now it is shared by
Austria and Hungary. The water resource of the lake originates from precipitation and surface
watercourses. The water is shallow and has a salt-content (since it had originally no natural outlet
and thus the level of it was mainly regulated by evaporation; and by an artificial canal. It is a 'Man
and Biosphere’ Reserve since 1979. An integral part of the lake idatigdg swampwhich was

fed (via surface and subsurface water) by the floods of Danube. The Szigetktz, the Hansag and the
Lake Fertd have been a common and singular hydrographical unit, until the introduction of human
impact (“amelioration” of the Hansag, peat digging and the construction of the Gabcikovo
Impoundment and hydropower plant). The establishment of wastewater treatment plants around the
lake improved the water quality, and the risk of municipal nutrient load is decreased. Due to the
changes in agricultural production, the non-point source pollution load is also much less than
before.

Balaton Upland NP Directorate

Little (Kis) Balaton swam@nd the Lake Balaton itself used to be one single unit including the
inundated valleys (‘berek’s) adjacent to the southern side of the Lake. Kis Balaton was drained,
ameliorated in former times and the bereks were partly drained and partly contaminated by
agriculture (mainly stock breeding). Kis Balaton is recently reconstructed, thus acting again as a
trap of suspended load which has partly silted-up the W-ern basin of the Lake during the years
when the Zala River was running fast and directly between dikes to the recipient. Today the water
of the river is again retained in the Kis Balaton Basin, but the original/natural water-household
balance will be hardly achieved very soon, if ever. Until this situation, the existing problem caused
by the more or less stagnant water will be there too: partly because the water becomes too warm,
the formally settled sediment and its contaminants can be stirred-up and aquatic vegetation (reed) is
not able to eliminate harmful matters.
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Duna-Ipoly NP Directorate

Lake VelenceAccording to historical data it became dry in about every hundred years. It is shallow
and was originally supplied by surface water courses fed partly by karstic springs. The water of the
two main brooks was for irrigation purposes held behind barrages and the karstic springs became
dry as a consequence of dewatering activities of (bauxite and coal) mines. A dry period lasting for
more than a decade brought then the lake into a very labile situation. The lake and the adjacent
Dinnyési Fertd(swamp) had to be supplied by water artificially. The water was pumped from
Danube and later from a mine, which is an expensive issue. The atrtificially supplied water had a
rather unfavorable quality and caused problems as well (the karstic water from the mines was
contaminated). Recently the original/natural water household of the lake becomes balanced again
and so the quality problems will be eliminated too.

Tata Great LakgTatai Oregto). It is an artificial lake built by the Romans. The lake is fed by the
Altalér Creek and used to be fed by lukewarm karstic springs to be found on the bottom of the lake.
The Altalér Creek was heavily polluted by pollutants from mining, and industrial activities, not
treated wastewater effluents, agriculture pollution load and suspended load (erosion of cultivated
land!) as well. The karstic springs became dry as a result of the mining activities. Life in the lake
was almost lost and the lake as a recreational area and an element of the landscape destroyed.
Reconstruction works begun years ago and brought good results.

Hortobagy NP Directorate

Kiskére Impoundment/Reservoirhe dam was built originally for several purposes (power plant,
irrigation, navigation) and was never filled up to its full capacity, because of maleffect on
agriculture. At the beginning the quality of the water was not suitable for a period of time, partly
because of the trees in the lake, which were not removed from it in advance. Today it is a famous
recreational area, but because of the lack of proper infrastructure, investments are still necessary in
order to avoid problems.

Hortobagy In the NP recently (partly by foreign aid) wetland areas were reconstructed and thus the
former status of the “Puszta” is reappearing, at least in relatively small parts. Prior to the river
regulation works of the last century, large areas of the Hortobagy were regularly inundated by the
floods (usually twice a year) of the river Tisza. The “original” water quality of the perennially and
temporarily inundated areas was obviously determined by these floods. After the river regulation
(and amelioration) activities the river Tisza had (except for catastrophic events) to flow within the
dikes and thus the very broad floodplain became dry and the depression were only filled up by
water fed by precipitation and some minor, almost temporary water courses. The former river
branches (having been separated from the river itself) became oxbow lakes and were sooner or later
silted up. The reconstruction and revitalization of these is also an integral part of the activities
carried out by the Directorate. Here again the main aim is to provide water in the necessary
guantity and quality.



1I:_.l|l|_._.l..-...l..-.l_. .
T ELIEE R EU

[
md Rl
=

]
mmms
e i ]
e H IS
Jwauone L0 | o 8 =
TR B
R TR E ] R S 1 =
B ] i ——
g ' T i

e iy b e =
.-E.t:l..

Are3uny ur S99AQ[ urewr pue sure[d pooy ‘([ 9In31






Figure 4.11. Areas for the protection of important ecosystems
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4.6. Dams and Reservoirs

The most important establishments of hydropower generation (impoundments) and reservoirs to
serve different water usages are discussed under this chapter. The “Part A: Social and Economic
Analysis” of the National Review briefly discussed the establishments of hydropower generation in
Hungary in chapter 5.1.4. and some of the main characteristics are summarized in Table 5.1.4.
There are only two among the listed hydropower stations and their impoundments which have
national importance, located at Tiszalok and Kiskdre on the river Tisza. Additional information on
the most important characteristics of these impoundments and hydropower stations are given
below.

4.6.1. Hydropower Stations and Their Multi-purpose Impoundments

TheTiszalok (Tisza I.) Impoundmentwas put into operation in 1954. The system consists of the
dam of the impoundment with three weirs at the rkm 524.2 section of the river Tisza, the
hydropower station with three Kaplan turbines of 100 m3/s flow-capacity and the ship-lock to
maintain navigation. The presently available hydropower productivity is 7.2 MW. The average
headwater is plus five meters (maximum 7.2 meters).

The main task of the Tiszalok impoundment system is to provide water for agricultural use
(irrigation) for the northern part of the lowlands (Alféld) in the Tisza valley, where an area of
120,000 ha was planned for irrigated -cultivation (Tiszalbk irrigation system). From the
impoundment a water flow of 60°m can be delivered to the agricultural units through the Eastern
Main Canal and the Western Main Canal. Because of the good quality of water the Eastern Main
Canal is also utilized for drinking water purposes. Due to the substantial cost-factors of the
irrigation and the relatively low financial power of the agricultural units in this area, the utilization
of irrigation possibilities is rather low.

TheKiskoére (Tisza Il.) Impoundment system consists of the dam at the rkm 403.5 section of the
River Tisza, the hydropower station with pipe-turbines and the ship-lock to maintain navigation.
The presently available hydropower productivity is 15.5 MW.

The main objective of the establishment of the Kiskére impoundment system was practically the
same as that of the Tiszalok system, to store and provide water for the agricultural uses, first of all
for irrigation purposes. The Kiskdre reservoir has a storage capacity of 260 miflidarimg the

low flow period of the river Tisza. The impoundment system is able to meet the irrigation water
demand of a cultivated area of approximately 400 000 ha. The water for this purpose is distributed
by two main canal networks, on the left from the reservoir through the Jdszsag Main Canal, and on
the right the Kiskiinsag Main Canal.

The Kiskdre impoundment system naturally serves other purposes as well, for example it has a
significant flood protection role by equalizing peak flow conditions in the river, and during the
recent years it developed into a very popular recreation area for water sports and tourism.

The following small size hydropower plants in operation on smaller rivers have only local
importance from point of view of energy production and water management:

Ikervar: River Raba at rkm 100.56, capacity 1.5 MW
Kesznyéten: River Hernad at rkm 13.56, capacity 2.8 MW
Fels6dobsza: River Hernad at rkm 54.35, capacity 0.2 MW

Gibart: River Hernad at rkm 65.9, capacity 0.4 MW.
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The Kvassay-Weir with ship-lock and hydropower station is located in Budapest at the upper
mouth of the Rackeve-Soroksar Danube Branch. It was constructed first of all to protect the
Danube Branch from flood effects and also to provide water level control and navigation
possibilities. The water level management ensures the operation of water intakes for industrial
water supply and irrigation. The hydropower station has 1.6 MW capacity for energy production,
the average head is 4.6 m. ThA&@ssi-Weir is located at the lower end of the Rackeve-Soroksar
Danube Branch. During the high flood event in early spring of the year 1956 the building of the
weir broke down because of subsidence.

The Nick-Barrage was built on the river Raba at rkm 65.5 with the purpose to provide planned
water quantity for the creek Little Raba for water supply purposes.

The Békésszentandras-Barragés located on the river Kettés Kords at tkm 48.0. It was built in

the forties to provide irrigation water for the agricultural units in the Kords valley and to assist the
navigation in that area. There is a weir with double tables, headwater is about 5 meters in average.
The barrage system is capable to provide irrigation water for an area of 20 000 ha.

The location of the above discussed impoundments and barrages are illustrated in Figure 4.13.

4.6.2. Reservoirs

The existing reservoirs in Hungary were established generally in the catchment areas of relatively
small river courses and they serve different purposes. Most of the reservoirs were built for
agricultural utilization (mainly for irrigation purposes) and also for industrial and public water
supply purposes. Some of them serve low flow augmentation or/and recreation. Especially on the
lowlands of the Tisza valley there are several big excess water reservoir, which are mostly filled up
only during the very wet periods to avoid the inundation of the cultivated areas. The main
characteristics of the most important reservoirs (above four million m3 storage capacity, but
without the excess water reservoirs) are summarized in Table 4.8.

The location of the important impoundments and barrages discussed are illustrated in Figure 4.12. ,
in which the numbering refers to the row-numbers of the above Table.

Technical details on some of the reservoirs being important from point of view of drinking and
industrial water supply is provided as follows.

The Komra-Valley Reservoir is located on the Komra Creek at rkm 1.094 with a storage capacity

of 4.5 million ni. The reservoir is filled up from River Ipoly (primary tributary of Danube) by
pumping up the water into the reservoir. For this purpose a barrage was built at the river section of
rkm 125.2. The elevated water goes through a six-step aeration cascade before entering the
reservoir. The main task of the reservoir to supply raw water for drinking water purposes for the
regional Waterworks of the ENRV (Regional Waterworks of North N6grad County). The effective
water intake for this purpose is 24 208 day.
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Table 4.8. Characteristics of important impoundments and reservoirs
. Area Storage
No Reservoir River, or Code Capacity Main use
Water Course .
No. Million m3

1 2 3 4 5 6

1. | Komra-valley Komra Creek 2 4.5 Drinking water
2. | Fehérvéarcsurgd Gaja Creek 4 12.45| Flood control

3. | Zamoly Csaszarviz Cr. 4 7.3| Low flow reg.

4. | Patka Csaszarviz Cr. 4 8.6| Low flow reg.

5. | Toponar Deseda Creek 5 8.2| Flood c.+recr.

6. | Harsasberk Harsasberk Cr. 5 8.5 Flood control

7. | Levelek IV. Main Canal 7 4.4 Irrigation+exc. w.
8. | Tiszalok Barrage Tisza 8 10.0| Irrigation+power g.
9. | Lazbérc Ban Creek 8 5.9]| Drinking water
10. | Rakaca Rakaca Creek 8 5.5( Low flow reg.
11. | Markaz Nyiget Creek 8 8.4 Ind.water+irrigation
12. | Tata Great Lake Atalér Creek 9 5.2| Recreation

13. | Kiskore Barrage Tisza 10 260/ Irrigation+recr.
14. | Békés Barrage Kett6s Koros 12 6.7 Irr.+water suppl.
15. | Békéssztandr. Barr. | Harmas Koéros 12 20.0| Irr.+water suppl.
16. | Bokény Barrage Harmas Koros 12 12.0{ Irrigation

TheLazbérc Reservoiris located on the Ban Creek (secondary tributary of River Tisza), near the
village Banhorvati at rkm 10.3 serving the drinking water supply system of the Borsod Industrial
Region. The catchment area of the reservoir is 260akm the storage capacity is 5.9 milliod. m

The reservoir belongs to the Borsod Regional Waterworks and provides 207/0@9 mater for
public supply purposes.

The Rakaca Reservoirwas built on the Rakaca Creek (secondary tributary of River Sajo) in the
neighborhood of the village Szalonna and its dam is located at rkm 20.3 of the creek. The storage
capacity of the reservoir is about 5.5 millioA. ihe reservoir belongs also to the Borsod Regional
Waterworks and works for low flow augmentation. It provides 0*&en flow during low flow
periods for downstream water users along the Bédva Creek, mainly as raw water for drinking water
production purposes.

The Matra-area Regional Waterworks has two small-size reservoirs to provide raw water for public
drinking water supply purposes. TK#szorii-Valley Reservoir is located on the Koszorii Creek

with a storage capacity of about 1 milliorf.rifhe raw water supply in average is 2,000day.

The Csorrét Reservoir uses the water resource of the Gydongyds Creek and has an effective
capacity of about 1 million fn The quantity of the raw water provided is 3,008day also for

public supply purposes.

Sediment trapping effect of reservoirs

There are only two large impoundments affecting the main rivers in Hungary, which could
represent significant sediment trapping effects to be considered in regional studies: in case of
Danube theGabgikovo Impoundment (Cuiiovo Reservoir) and in case of the river Tisza the

Kiskore Reservoir. The sediment trapping effects of other reservoirs situated on the small
tributaries of the river system in Hungary (listed in Table 4.8.) have no significance from point of
view of transboundary analysis in the Danube River basin.
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Danube: impacts of the Cuiiovo Reservoir. The Water Quality Protection Working Group of the
Slovak-Hungarian Transboundary Water Commission carried out detailed investigations on the
tendency and dynamics of water quality changes observed during the period of 1989-1995
concerning the common stretch of Danube and its tributg2ie$ The following findings were
published in their summary report on the observed changes of the suspended solids (TSS) content
of the river water measured upstream and downstream from the reservoir:

“The maximum concentrations of suspended solids have changed by several
100 mg/l during the past six years. More uniform variation characterizes the
90 percentile values. In the section of Medved’'ov/Vamosszabadi the suspended
solids content has substantially decreased due to the effect of sedimentation in the
reservoir of Cutiovo. The remarkable differences between the sediment
concentrations of the river reach of Bratislava and Medved'ov/Vamosszabadi can
clearly be demonstrated by the measured data of the period October 1992 —
December 1995.”

The statistics of the measured TSS values (in mg/l) of the corresponding period were:

Station Min. Max. Mean(M) Median St.dev. St.dev/IM C90% Quality Class
Bratislava 6 227 33 26 36 1.09 58 V.
Medved'ov/Vamosszab. 6 319 29 20 39 1.35 44 1.

Data given by the detailed report of the evaluation of quality monitorind 2&ajehowever reflects
some uncertainty on the suspended sediment retention impact of the reservoir, thus further detailed
studies are needed in this respect.

River Tisza: impacts of the Kiskére Impoundm@&here are no regular multi-point measurements

on the suspended load in the upstream and downstream sections of the reservoir, the local
laboratory fortnightly takes only one-point samples. These data can not provide full picture on
suspended load conditions. During the higher storage level (720 cm) in summertime the measured
concentrations are usually not higher than 10 mg/l. In wintertime however, having the lower
storage level (520 cm) during flood periods the measured suspended load density at the upstream
section of the reservoir reached even the value of 1000 mg/l too. The rate of the silting up of
sediment is very small in the large flat areas of the bottom of the reservoir, but it is much higher in
the ox-bow bends. Data on sediment retention impact of the reservoir is not available at present.

4.7. Major Water Transfers

There are only few major water transfers (intakes) from the Danube and Tisza Rivers, which are in
the magnitude of the ten percentile monthly low flow. In case of Danube there are two power
station cooling water intakes, which are discharged back with higher temperature with certain
losses. In the river Tisza basin there are water intakes for agricultural utilization (irrigation)
transferred by the Main Channels towards the irrigation systems. The most important major water
intakes are listed in Table 4.9.
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Table 4.9. Major water transfers from the Danube and Tisza Rivers
River Area Li(:/;/rz?_ter intake 2';’::‘
No Site of water intake & Code Sed Actual Yo
Rkm No.
m3/s
1 2 3 4 5 6 7
1. |[Szazhalombatta Power St. Danube 4. 25 24 1080
Rkm 1600.2
2. | Paks, Nuclear Power St. Danube 4. 110 110 1140
Rkm 1500.3
3. | Tiszalok, Eastern Main Canal Tisza 9. 60 50 (69)
Rkm 524.2
4. | Tiszafired, Main Canal Tisza 10. 6 3 (52)
Rkm 404.0
5. | Jaszkunsag Main Canal Tisza 10. 48 16 (52)
Rkm 403.5
6. | Nagykunsag Main Canal Tisza 11. 82 50 101
Rkm 243.6

The values in brackets in the column No.7 indicate that the water intake for irrigation is taken from
an impoundment, independently from the actual value of monthly low flow conditions of the river.
The sites of these intakes are illustrated in Figure 4.13.

4.8. Preferred Sampling Stations

For the purpose of transboundary diagnostic analysis and basin-wide water quality simulation
studies data sets and sampling sites of the existing water quality monitoring stations were analyzed.
This analysis took also consideration the results of the recently completed Phare Project
EU/AR/303/91 “Development of a Danube Alarm Model” from point of view of river sections
taking into account for modeling purpog@$9.]. As a result of this analysis the preferred water
quality monitoring stations advised for further basin-wide studies are listed in Table 4.10.

Table 4.10. Preferred water quality monitoring stations for basin-wide studies

No. River Monitoring site River km TNMN Buchar(?st
Declaration

1 2 3 4 5 7

1. |Duna Medve 1806.0 Yes Yes

2. |Duna Szob 1708.0 Yes Yes

3. |Duna Dunaféldvar 1560.0 Yes

4. |Duna Hercegszanté 1435.0 Yes Yes

5. |Réba Szentgotthard 202.6

6. |lpoly Ipolytarnéc 179.0

7. |[Si6 Szekszard-Palank 13.0 Yes

8. |Drava Dravaszabolcs 68.0

9. |[Tisza Tiszabecs 757.0

10. [Tisza Tiszasziget 162.5 Yes
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1 2 3 4 5 7
11. [ Sajo Sajopuspoki 1235 Yes
12. |Bédva Hidvégardo 63.7
13. |Hernad Tornyosnémeti 102.0
14. |Bodrog Felsdberecki 46.0
15. | Szamos Csenger 454
16. |Kraszna Mérk/Agerdémajor 42.2
17. |Beretty6 Pocsaj 71.5
18. | Maros Nagylak/Mako6 50.6

The list of the above Table contains the most important regular water quality monitoring stations at
the border sections of rivers entering the country. The list includes all the stations, which are
selected monitoring stations for the Trans-National Monitoring Network of the Environmental
Programme for the Danube River bas®.] and also those stations which participate in the
Bucharest Declaration monitoring programi3d.]. The locations of these monitoring sites are
illustrated in_Figure 4.14.

Several other stations of the routine water quality monitoring network had the role of preferred
station during the studies on selecting the municipal and industrial hot spots, discussed in chapter 2.
The closest upstream and downstream sampling stations were considered from this respect, and
measurement data were compared to assess the impact on the recipient water bodies, as well as the
results of the wastewater discharge control investigations of the District Environmental Protection
Inspectorates.

Basic water quality data series for the period between the years 1994 and 1997 are provided for the
further basin-wide studies consisting 15 of the above listed stations in a separate volume
(Volume 1) as part of this National Review update, discussed later in chapter 4.11.
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4.9. Water Discharges

There are no simultaneous flow measurement carried out at the time of the regular and scheduled
water quality samplings of the routine monitoring network, which is harmonized between the local
Environmental Protection Inspectorates. The problem of getting simultaneous water quantity (river
flow/discharge) and quality data was discussed in chapter 4.3. (data consistency, compatibility and
transparency) and the methodology of generating flow data for the corresponding sampling action
was described. Controlled and reliable flow data for a given date can be get from the Hydrological
Data Bank at the Institute for Hydrology in VITUKU Plc. Dissemination of the data is made
through the Hydrological Yearbooks (see: chapter 4.4.).

Significant efforts are made on the continuous correction of river discharge data belonging to each
water quality data. This activity is carried out with the close cooperation of the experts working in
the field of hydrology and water quality and it is still going on. The available multi-annual
hydrological observation system and database provide substantial background for this activities.
Generally it can be stated that flow data attached to the water quality determinations for the period
of 1994-1997 have already been improved and are reliable enough for any further studies.

Simultaneous flow measurements and water quality determinations are carried out only during
special case-studies and research projects, like environmental impact assessment studies on
existing, or planned major emissions, etc.

4.10. Sediment Discharges

Hydrological data on sediment movements

The Hydrological Yearbook 199f22.] contains information on the frequency of measurements

and data on bed load (bed sediment) conditions of the river system in Hungary. In case of Danube
there are 30 years of measurement data on bed loads for six characteristic river sections (Medve,
Dunaalmas, Nagymaros, Budapest, Dunautjvaros and Mohéacs) and for the river Tisza there are
three measurement sections used for this purpose (Tivadar, Szolnok and Szeged). Altogether there
are 23 river sections where regular bed load measurements are carried out. Results consist of the
concentration (g/f), specific load (kg/s) and total annual amount/year) of the bed load in the

river. Similar data series are available for the suspended load in the rivers, which can not be
compared to the TSS (Total Suspended Solids) measured during the water quality monitoring
activities, because of different sampling and determination technique. The latest issue of the
Hydrological Yearbook (including a CD-ROM with detailed data, completed in 1998) was
published by the Institute of Hydrology of VITUKI Plc. in 1997 in Budapest.

The present National Reviews do not contain above publicly available data, disseminated in printed
Yearbook as widely accessible information source.

Water quality data on bottom sediment

Regular quality determinations of the bottom sediment of rivers are not included in the routine
water quality monitoring system running at present in the country. However several case studies
investigated the quality conditions of bottom sediments in different sections of the river system in
Hungary.
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Basin-wide study on the quality of the bottom sediment of Danube was carried out in 1993
organized by the Equipe Cousteau and VITUKI Plc. This expedition collected on-site samples at 50
locations from the source of Danube to its delta:

» Sediment samples for analysis of organic and inorganic pollutants,

» Mussel samples for studying bioconcentration of chemical pollutants in biological
indicators,

» Benthos samples for analysis of diversity of benthic organisms which are a qualitative
indicators of the stress undergone by an ecosystem exposed to pollution.

This regional study [provided very valuable information and experiences on the polluting hot spots
along the river. To illustrate some of the findings of this study, Figure 15. presents three
characteristic longitudinal sections of concentration distribution of the pollutants: “coprostanol”
(which indicates the effect of untreated municipal wastewater), “total aliphatic hydrocarbon”
(indicating oil pollution) and “mercury”. The component coprostanol clearly shows the
outstanding pollution effect of the untreated wastewater discharge of Budapest on the bottom
sediment of the river, and in case of mercury the major polluting impact of the tributary river
Vag/Vah on the recipient Danube. The accumulation of oil pollution impact is also significant.

The most recent study on the problems of bottom sediment quality was carried out by a Consortium
led by VITUKI PIc, under the Applied Research Programme of the Environmental Programme for
the Danube River Basin. The Consortium elaborated the EU/AR/105/91 Phare Project “Quality of
Sediments and Biomonitoring29.]. The project developed proposal for the introduction of routine
investigation programme for the quality determination of bottom sediment of rivers.

4.11. Water Quality Data

Basic water quality data series coming from the regular water quality monitoring network between
the years 1994 and 1997 are provided for further studies of the Danube River Basin Pollution
Reduction Programme concerning the following monitoring stations:

Danube: Szob, rkm 1708.0 (left-middle-right bank samplings)
Hercegszanto, rkm 1435.0

Ipoly: Ipolytarnéc, rkm 179.0

Raba: Szentgotthard rkm 202.6

Drava: Dravaszabolcs, rkm 68.0
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Figure 15. Results of the basin-wide study on the quality of bottom sediments in
the river Danube. (Source: Equipe Cousteau 1993.)
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Tisza: Tiszabecs, rkm 757.0
Tiszasziget, rkm 162.5 (left-middle-right bank samplings)
Sajo: Sajoplspoki rkm 123.5
Bddva: Hidvégardo, rkm 63.7
Hernad: Tornyosnémeti, rkm 102.0
Bodrog: Fedbberecki, rkm 46.0
Szamos: Csenger, rkm 45.4
Kraszna: Mérk/Agerdémajor, rkm 42.2
Beretty6:  Pocsaj, rkm 71.5
Maros: Nagylak, rkm 29.1
Mako, rkm 25.0

These monitoring stations are controlling the sections where rivers are entering and leaving the
territory of Hungary. Basic water quality data measured at these stations are given in printed form
and on diskette in Annex 10 of this report.

To assist the better understanding of the changes of transboundary water quality conditions ten
years statistics of the measured values of selected quality components are also provided in printed
form in Annex 10. The water quality parameters cover selected items of oxygen household,
nutrients, oils, metals, hydrobiological and microbiological parameters. Statistical compounds are
minimum, maximum and mean values, standard deviation and probability values of 10, 90 and 95
percentiles. The messages of this statistics speak for themselves, however few notes are necessary
too.

The ten years statistics clearly show that due to the significant self purification capacity of the big
rivers like Danube and Tisza there is no characteristic change in the entering and leaving water
quality concerning oxygen household and slight increase can be observed in nutrient compounds.
In case of special parameters (oils, some of the metals, and especially microbiological components)
however there are moderate deterioration.

Statistics on the water quality parameters of Tisza tributaries Szamos, Kraszna and Maros clearly
show the entering high pollution load into the country: for example the 90 percentile probability
value of COD, or Coliform belong in each case into the fifth highly polluted quality class. Several
components of the group of micropollutants also belong to the V-V quality class.

Comments on the database of 1994-1997

The basic description of the database of the period 1994-1997 was given in the chapter dealing with
the history of water quality monitoring. This four years period cannot be separately discussed
without viewing the development process as a whole. Some additional information from this
respect is summarized in the followings.

The monitoring systems of 1984 and 1994 (and the standards behind them MSz-10-172/1-83 and
MSz 12749) differ from each other in three aspects:

»  The qualification system which came into force from the beginning of 1985 was based on
various water uses (biological stability, drinking water supply industrial water supply,
irrigation, fisheries and integrated requirements), while that of 1994 is focused at the
water as an ecological unit, disregarding water uses. Instead of this latter different groups
of components are specified. The difference is only virtual since the integrated
gualification system of the former actually includes the quality indices of all water uses
and the limit value system is the corresponding range. The latter cannot be used for
gualifying according to water uses. In respect to the second the original concept was that
as a continuation of MSz 12749, which was developed by the environmental ministry
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>

KTM, another system will be developed by the ministry for water management (KHVM)
focusing solely at qualification according to water uses. This has not yet been done.
According to the available information the ministry KTM will again give a contract for
the development of a new system.

In the system of 1985 the basis of the classification is the 80% duration value (the 80%
percentile), while in that of 1994 the 90% value (that is a value which is closer to the
measured maximum than in the case of the former one). It is to be noted that in case of
fewer than 10 samples the determination of these percentiles is not allowed by the rules of
statistics. In this case we usually apply the measured maximum, marking this in a
footnote.

The standard of 1994 (Msz 12749) has substantially expanded the scope of the measured
parameters. This has already been discussed and presented in Annex 1.

Both systems classify for each of the components. In the first system the quality class was defined
on the basis of the worst component. In the second system the classification is made for component
groups, also on the basis of the worst component of that group.

Regarding the data base of the period 1994-1997 and the components selected for water quality
modeling the following additional remarks can be mdée) :

>

The number of total N data is limited even after 1994. This can be explained by financial
and laboratory capacity reasons. Thus only the mineral N defined as the sumNf NH
NO,-N and NQ-N can be used. Another solution might be the extrapolation using the
ratio of total N to mineral N for the calculation of total N, for those cases when this date
is lacking. Unfortunately this ratio shows high variation even in the same sampling point.
For modeling purposes satisfactory number of total P data can be found in the database. If
this is not the case, then the above mentioned extrapolation method can be used, but with
much higher reliability than in case of total N.

Regarding the questions related to COD or BOD it is to be noted that €@@Eacterizes
industrial pollution, while BOD — the communal dischargers. We have to use both, since
there are numerous sources of both types of pollution in Hungary.

In respect to heavy metals the attention of experts working with these data should be
drawn to two special conditions. The first is that the standard MSz 12749 requests the
measurement of dissolved forms. The other one is that the instrumentation of the various
laboratories highly differs from each other and the measurement accuracy is also
different.

This also holds for organic micropollutants. Another problem is that large number of data
(of higher analytical frequency) is available only for mineral oil, phenols and anionactive
detergents. Only scattered data are available for the rest.






5. Brief Overview of Legal and Institutional Framework for
Water Quality Control

The legal and institutional framework for sound environmental and management of water resources
and ecosystems is already discussed in Part A chapter 6 of the National Review. Under chapter 6.2.
the relevant organizations and responsibilities are presented in details, covering also the area of
water pollution control.

Herewith the most important legislative means (laws, ministerial orders, etc.), regulations and
standards in the field of pollution control and prevention are briefly listed and summarized as
follows:

1995. LIII. Law - The general act of environmental protection

The goal of the LIII. Law is to develop harmonic connection between people and the environment,
as well as to protect the environmental elements and processes, and to provide the environmental
conditions for the sustainable development. The LIll. Law determines:

1. the environmental protection activity of the Government, the Parliament and the State,
2. the National Environmental Program and

3. the tasks of local governments, Fund of Environmental Protection, Management of
Environmental Protection, National Council of Environmental Protection, Minister of
Environmental Protection and task of development on research and technology as well.

1995. LVII. Law - Water Management

It covers the surface and subsurface waters, as well as the hydraulic structures, the activities with
waters and the measurements of conditions of water. The LVII. Law regulates:

1. the public activity of water works,

2. the water resources management,

3. the mitigation of water damages,

4. the jurisdiction of water authorities, and

5. the activity of water management companies as well.

83/1997 (1X. 26.) Government Resolution - The National Environmental Program

This program is actually a sustainable development framework program. The National
Environmental Program is an intervention plan system for six years, which should result in the
solution of the current environmental problems or the beginning of the solutions and the prevention
of future problems.

2031/1998. (ll. 13.) Government Resolution - The 1998 years' Provision Plan of the
National Environmental Program

The Provision Plan was completed on the basis of the Parliament resolution. Every Minister and the
political under-secretary of the Prime Minister's Office are responsible for the Plan. Deadline:
continuous. The Provision Plan includes the applicable devices and the assessment of the steps in
1998.
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2207/1996. (VII. 24.) Government Resolution - Directives of wastewater disposal and
treatment program of the Hungarian settlements

The Government set up the guidelines of wastewater disposal and treatment program of Hungarian
settlements to:

1. improve environmental conditions, and
2. develop the necessary conditions to join to the European Union.

This resolution includes a wastewater treatment and disposal program up to the year 2010.

54/1995. (V.10.) Government Decree - Utilization Order of Central Budget's financial
aid of the wastewater treatment program for the capital and the county towns

The cities receive not refundable subsidy for building or enlarging of wastewater treatment plant in
the framework of the Investment Aim-Program.

The Annexes of the decree include the documentation of professional program and the value of the
subsidy (in per cent). The decree regulates the planning and utilization of subsidy, as well as the
beginning and completion of investment.

152/1995. (XII. 12.) Government Decree — Necessity of environmental impact
assessments, and detailed rule of the relevant official procedures

This decree orders the regulation of the device of preliminary environmental impact assessment
studies, as well as the device of detailed environmental studies. Outlines the list of activities, where
environmental impact assessment study is needed and the list of contributors as well.

36/1993. (V. 28.) Parliament Resolution - Government Program (1993-1994) to
promote the healthy drinking-water supply of the settlements

The Parliament approved the 1993-1994 years' Government Program in such a way that should
ensure the completion of drinking water supply in South-Great Plain, and should give yearly
central budget subsidy for settlements having no public supply. The resolution states that the local
government should be received financial aid for sewerage and wastewater treatment, which serve
the protection of catchment areas. The resolution includes the list of settlements on the vulnerable
subsurface drinking water resources.

1/1990. (XI. 13.) KTM Decree - General Environmental Protection Inspectorates and
Environmental Protection Inspectorates

The tasks of the Ministry for Environment and Regional Policy are carry out due the Chief
Environmental Protection Inspectorate and the District Environmental Protection Inspectorates,
which are under its direction. This Decree determines the duties of the Chief Environmental
Protection Inspectorate and the local Environmental Protection Inspectorates as well.

3/1984. (1l. 7.) OVH Decree - Wastewater fine on water pollution

This decree introduces the determination of wastewater fine system, regulates the imposition and
utilization of fund coming from wastewater fines. The limit values and unit amount of fine of water
polluters, as well as the arrangement of water quality protection areas and other modifying factors
are determined in Annex 1.of this decree. The Annex 1 was modified by the 33/1993 (XII. 23.)
KTM Decree.



Technical Reports — Part C: Water Quality 91

4/1984. (1. 7.) OVH Decree - Sewerage fine

This decree introduces the determination of sewerage fine system, regulates the imposition of
sewerage fine as well. The decree is dealing also with the prohibition of harmful pollution inlet to
the sewage systems. The limit values and unit amounts of fines, as well as the arrangement of
water quality protection areas and other modifying factors are determined in Annex 1 of this
Decree. The Annex 1 was modified by the 34/1993 (XII. 23.) KTM Decree.

9/1978. (V. E. 12.) OVH Instruction - Technical Regulation on the prevention of
damages of accidental water pollution

This instruction is dealing with protection against exceptional - havarious - pollution of the surface
and subsurface waters, and the prevention of damages. The prevention of damages in water quality
- in case of waters and public hydraulic structures - should be carried out by the district Water
Authorities. The instruction determines the necessary technical activities, regulate the duty of
registration, and the way of the prevention of damages.

MSZ 12749 Hungarian Standard - Quality of surface water, quality characteristics
and classification, 1994.

The limit values of the five water quality classes, as well as the parameters to be measured, the list
of water quality monitoring sampling stations and the frequency of measurements are determined
by this standard. The Standard deals also with the classification system of the surface waters.

1997 LIIl. Law — Nature Conservation in Hungary

Entered into force on 1 January 1997.
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The water quality classification system
Hungarian Standard MSz 12749

Classes
Cog:gzgem PRI Unit | Excellent| Good | Tolerable| Polluted ;'O(TE \t/g)c;
I Il 11 v v
1 2 3 4 5 6 7 8
Oxygen regime |Dissolved oxigen mg/I i 6 ) 3 <3
Oxygen saturatior] % 80-100 70-B0 50-70 20-50 <20
100-120 120-150 150-200 >200
BOD-5 mg/| 4 6 10 18 >15
COD-Mn mg/l 5 8 15 2( >20
COD-Cr mg/l 12 22 4( 60 >6)
TOC mg/I 3 5 10 2( >20
Saprobic index - 1.8 2,3 2|8 3,3 >3.3
Nutrients N- NH4 mg/l 0,2 0,5 ] 2 >P
N- NO2 mg/I 0,01 0,038 000. 000. >0.80
N- NO3 mg/| 1 5 1d 25 >25
P- PO4 ng/l 50 100 200 500 >500
Total phosphorus| pg/l 100 200 40( 100p0 >1000
Chlorophyl-a ng/l 10 25 75 25( >250
Microbiology Total coli i/ml 1 10 10d 1000 >1000
Faecal coliforms i/ml 0,R n 10 100 >100
Faecal streptococci| i/ml 0,2 1 10 104 >100
Inorganic Aluminium ng/l 20 50 200 500 >50p0
Micropollutants | Arsenic ug/l 10 20 5Q 10( >100
Boron ng/l 100 200 50( 1000 >10Q0
Cianides total pg/l 10 20 50 10(¢ >100
Zinc ng/l 50 75 10Q 300 >300
Mercury ug/l 0,1 0,2 0,5 1,0 >1.0
Cadmium ug/l 0,5 1,0 2,0 5,0 >5.0
Chromium pg/l 10 20 50 10(¢ >100
Chromium (VI) ng/l 5 10 20 50 >5(
Nickel ug/l 15 30 50 20( >200
Lead ng/l 5 20 50 10( >100
Copper ng/l 5 10 50 100 >100
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1 2 3 4 5 6 7

Organic Oil compounds ug/l 20 50 100Q 250 >250

Micropollutants | ppeng| ug/l 2 5 10 20 >2(
Anionactive ug/l 100 200 30( 500 >500
surfactants
Benzo/a/pyrene ng/l 0,005 0,007 0,01p 0,050 >0.060
Chloroform ng/l 5 10 30 10d >100
Carbon tetrachloridg pg/l 1 2 3 10 >10
Trichlorethylene ng/l 3 5 10 5Q >5(
Tetrachlorethylene pngl/l 3 5 10 50 >5(
Lindane ug/l 0,1 0,2 0,5 2,0 >2.0
Malation ng/l 0,1 0,2 0,5 2,0 >2.0
24D ng/l 0,5 1,0 2,0 50 >5.0
MCPA ng/l 0,2 0,3 0,5 2,0 >2.0
Atrazine ng/l 0,5 1,0 2,0 50 >5.0
PCB ng/l 0,001 0,09 000. 0.02 >2.00
Pentachlorphenol| g/l 2 5 10 20 >2(

Radioactivity Total b activity Ba/l 0,17 0,3b 0,55 0.01 >1.10
Cézium137 Bqg/l 0,011 0,100 0,220 0,440 >0.440
Stroncium90 Ba/l 0,008 0,01 0,055 0,110 >0.110
Tricium Bq/l 8,3 50 165 330 >330

Other parametergHidrogenion conc PH 6.5-8|0 8.0-8.5 6.0-p.5 5.5-6.0 <55

8.5-9.0 9.0-9.5 >9.5

Conductivity usS/cm 500 70d 1000 2000 >2000
Iron mg/I 0,1 0,2 0,% 1,0 >1.0
Manganese mg/I o1 0j1 0,1 0,5 >0.5
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Number of water quality samples in selected stations (1968-1997)
(Water system of the River Danube)

N 0 g
o.| ZE| E| E| E| wE| sE wE| B gg| s Egl.EE
(OS] - — — A [a kel okl T < = 5 ('/\l) (T) =
Year | Middle bL::k Middle F;Enhk‘ bL::k Middle F;Enhk‘ Middle é:rf]‘k
1968| 15 - - - - - - 65 | 12 | 23| 51| 24
1969| 6 - - - 24 | 24| 24| 58| 11| 24| 25| 24
1970| 7 - - - 26 | 26| 26| 12| 10| 23| 24| 24
1971| 35 - - - 30| 31| 30| 12| 12| 23| 24 24
1972| 17 - - - 25 | 25| 25| 12| 12| 22| 18] 21
1973| 24 - - - 24 | 24| 24| 14| 11| 23| 24| 24
1974| 25 | 11| 11| 11| 26| 26| 26| 13| 13 22 24 = 24
1975| 24 9 13 9 26| 28| 26| 12| 12| 61| 28 24
1976| 27 | 17| 16| 15| 26| 25| 26| 12| 12| 52 24  2d
1977| 25 | 11| 11| 12| 24| 24| 24| 26| 12| a9 29 24
1978| 25 | 25 | 20| 29| 12| 12| 12| 11| 11| 47 29 24
1979| 24 | 21| 21| 21| 26| 27| 25| 28] 11| 51 28 24
1080 25 | 22| 22| 20| 26| 26| 26| 27| 11| 50 28 = 2/
1981 24 | 23| 23| 23| 25| 25| 26| 25| 10| 49 28 24
1982 24 | 23| 22| 23| 24| 24| 24| 24| 12| a9 298  2d
1083| - 24 | 24| 24| 25| 27| 26| 26| 25| 50| 47 2§
1984| - 22 | 22| 23| 25| 26| 26| 26| 20| 46| 49 26
1985| - 19 | 10| 19| 22| 23| 24| 25| 22| 51| 48  2f
1086| - 24 | 24| 23| 26| 27| 25| 29| 24| 53 48 = 23
1987| - 23 | 22| 22| 28| 27| 28| 30| 22| 49| 47 2§
1088 - 25 | 25 | 24| 26| 26| 26| 30| 24| 52| 48 26
1989| 51 | 25| 25| 25| 26| 26| 26| 30| 24/ 52 ad  2d
1990| 51 | 24 | 24| 24| 26| 26| 26| 26| 24/ 52 ad 26
1991| 26 | 25 | 25| 25| 26| 26| 26| 32| 24/ 52 a4 23
1992| 25 | 24| 23| 25| 26| 26| 26| 31| 24| 54 a4 2
1993 25 | 25 | 25| 25| 26| 26| 26| 32| 24 54 a9  2d
1994| 26 | 26 | 25| 26| 26| 26| 26| 30| 28/ 271 51 26
1995| 26 | 26 | 26| 26| 26| 26| 26| 32| 26/ 25 51  2d
1996| 26 | 26 | 26| 26| 26| 26| 26| 31| 28] 25 47 11
1997| 26 | 25 | 25| 26| 26| 26| 26| 32| 24 24 a9 -
9497 104 | 103| 102| 104 104 104 104 125 102 101 18 63
68-97| 609 | 525| 528| 526 730 731 738 798 531 1284 1106 701







Annex 3. Number of water quality
samples in selected stations,
1968-97. Tisza system
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Number of water quality samples in selected stations (1968-1997)
(Water system of the River Tisza)
= = = = Ne) @ =

HEENEE HEE NS HEEE SRR HEEN R R E
0 FRI FS| FS| FS| 9] o ok oS Og(¥ <o K QT E€b|T €p
vear Middie | S | middre | KON Middle Middle | RI9M
1968 54 - 65 - 25 22 - 23 53 12 12 53 - -
1969 52 - 65 - 26 24 - 31 52 12 19 50 - -
1970 48 - 39 - 53 27 - 52 47 12 23 55 - -
1971 52 - 61 - 56 23 40 51 52 26 52 54 - -
1972 52 - 64 - 55 24 - 52 52 25 49 51 - -
1973 53 - 64 - 54 24 54 52 52 26 52 51 - -
1974 53 - 60 - 53 26 52 52 53 25 51 51 - -
1975 52 - 64 - 53 27 54 55 51 26 53 52 1 -
1976 59 - 60 - 58 26 58 52 52 26 50 54 - -
1977 37 - 64 - 53 41 44 52 52 25 52 54 - -
1978 51 - 63 - 52 52 52 53 53 24 51 53 - -
1979 51 - 62 - 49 50 54 47 52 25 52 49 - -
1980 53 - 23 - 54 52 55 50 53 25 51 22 - -
1981 53 - 29 - 54 51 59 50 52 27 52 24 - -
1982 52 - 23 - 53 53 53 52 52 25 51 21 - -
1983 52 - 51 - 55 53 53 52 52 52 50 49 - -
1984 52 - 51 - 56 52 57 53 52 52 52 52 - -
1985 52 - 44 - 53 52 54 53 52 52 52 52 - -
1986 54 - 53 - 53 52 53 52 52 54 52 52 - -
1987 49 - 50 - 54 52 53 51 51 49 52 51 - -
1988 52 - 52 - 52 52 52 52 52 52 52 52 - -
1989 52 - 52 - 52 52 53 52 52 52 51 52 - -
1990 52 - 53 - 51 52 52 52 52 52 51 52 - -
1991 52 - 52 - 52 52 52 52 52 52 52 51 - -
1992 51 - 53 - 52 52 51 52 51 51 53 53 - -
1993 51 - 52 - 52 52 52 52 51 51 52 52 - -
1994 26 25 23 23 52 26 26 26 51 51 31 52 52

1995 26 26 23 23 52 26 26 26 51 51 44 57 12 40
1996 27 26 26 26 52 26 26 26 52 52 26 52 - 52
1997 26 26 26 26 52 26 26 26 52 52 217 57 - 52
94-97( 105 103 98 98 208 104 104 104 206 206 128 208 64 144
68-97| 1446 103 1467 98 153 119 1261 1401 1553 1116 18367 1470 65 144







Annex 4. Number of water quality
samples for certain special
water quality indices,
measured since 1994 only
(1997). Danube River system
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Number of water quality samples for certain special water quality indices,

measure since 1994 only (1997)
(Water system of the River Danube)

. . . e 8 = E
még m.oafE‘ m.oﬁﬁE‘ mn&E‘ NE&E‘ GE&E‘ NE&E‘ N\ES‘E‘ >~\§E\‘E: m%_@ mgﬁg: §§E
c§2|582|582|582|582(|582|582|552|880| 802|850l 85

Parameter | Unit | © §,§ D"’§ Dm§ D"’§ e §§ e §§ e §§ e 55 9%2 D\%g rx*gg c%ﬁé

(GR=1 — — — A-| AdH|l A« 2o =2 5 L ﬁ
Middle | - | midate | RO | LEM ppiggre | RION Middle et
1 2 | 3 4 5 6 7 8 9 10 | 11| 12 | 13 ] 14

Nutrients
N- total mg/l| 26 25 25 26 0 0 0 21 12 8 0 11
P- total uyA| 26 25 25 26 25 25 25 31 24 24 49 11
Inorganic micropollutants
Aluminium  fpyA| 12 0 0 0 12 12 12 18 0 13 9 0
Arsenic Hy/A 12 12 12 14 11 0 0 0
Boron Py/A 0 1
Cianides (total) jiy/A 0 0
Cianides (free) Uy/A 0 0
Zinc puy/a | 12 12 12 12 12 12 12 22 11 13 11 5
Mercury puy/A | 12 11 12 12 11 12 12 22 11 9 11 0
Cadmium puy/a | 12 12 12 12 12 12 12 22 12 13 11 5
Chromium  |pyA| 12 12 12 12 12 12 12 22 12 13 11 5
Nickel puy/a | 12 12 12 12 12 12 12 22 12 13 11 5
Lead uyA | 12 12 12 12 12 12 12 22 12 13 11 5
Copper puy/a | 12 12 12 12 12 12 12 21 12 13 11 5
Organic micropollutants
Chloroform | uy/A 0
Carbon Uy/A 0
tetrachloride
Trichlorethyl | py/A 0 0 0 0 0 0 0 0 0 0 0 0
'el'gfrachloreth Ly/A 0 0 0 0 0 0 0 0 0 0 0 0
ylene
Lindane Hy/A 0 0 0 0 0 0 0 4 0 0 0 0
Malathion Uy/A 0 0 0 0 0 0 0 0 0 0 0 0
2,4-D Hy/A 0 0 0 0 0 0 0 0 0 0 0 0
MCPA Uy/A 0 0 0 0 0 0 0 0 0 0 0 0
Atrazine Hy/A 0 0 0 0 0 0 0 4 0 0 0 0
PCB Uy/A 0 0 0 0 0 0 0 0 0 0 0 0
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1 |2 3] 4] s | e | 7] 8] 9| 10| 1] 2] 13] 14

Hydrobiological parameters

Chlorophyl-a | uy/A 24 25 25 26 26 26 26 32 24 24 9 6

Feofitin Ly/A 24 25 25 26 0 0 0 0 24 0 0 0

Phytoplankto | mio. 0 0 0 0 0 0 0 0 0 0 0 0

n Abundance| i/l

Zooplankton | /100 O 0 0 0 0 0 0 0 0 0 0 0
|

Phytoplankto| mg/l 0 0 0 0 0 0 0 0 0 0 0 0

n biomass

Microbiological parameters

Total coli i/ml 25 23 24 25 24 24 24 29 23 24 19 3

Faecal i/ml 9 6 6 6 6 6 6 6 4 24 8 0

coliforms

Faecal i/ml 9 6 6 6 6 6 6 6 4 7 8 0

streptococci

Clostridium |i/100 0 0 0 0 0 0 0 0 0 0 0 0
ml

Psychriphilic | i/ml 0 6 6 6 6 6 6 21 4 6 0 0

bact. 22C

Mezophilic | i/ml 0 6 6 6 6 6 6 12 4 6 0 0

bacteria 37C

Radioactive parameters

Total b Bq/l 12 0 25 0 26 26 26 31 24 12 12 8

activity

Cesiunt®’ Bg/l| O 0 0 0 0 0 0 0 0 0 0 0

* 1996-0s adat (1997-ben nem tértént mintavétel)



Annex 5. Number of water quality
samples for certain special
water quality indices, measured

since 1994 only (1997). Tisza
River system
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Number of water quality samples for certain special water quality indices,

measure since 1994 only (1997)
(Water system of the River Tisza)
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S
£ |z |E |E |E |& £
& r | | |& = £ E | E
= |d |9 8|2 |5 |= < | |z £ |z |2
NG N I N ™ ™ [} — ; 4 0 <
o 3 © © I3 © = = T) ) © ©
NS — — Sl 0 @ 0 < N o o o o
0 @ @ © i = % = @ N L ! o o
c |2 |2 |2 |8 |8 |¢ |8 |2 (¥ |T |8 |x |x
Q N N N 7] & 2 o = = & N © ]
S @ @ 2 S 9 c 1% Q O ] e} > >
N N N N & S SEg|lo O = o = o 4
2 |2 |9 o Z |T |EZILEG |g o [ |2 |2
Parameter = = = = @© sl oX| o c
< o o < (99} (] B ol O o S N é‘ ) (7} (7]
» |3 (3 |8 |g |8 |55(8gls |8 |2 |§ |§ |§
E |F [F |F |& |@ |[TS]|af|d |2 |a |2 |= |=
- =2
o |E |o 8 © |3
8 |2 |8 Middl S
o o - [ e i) —
= |5 |§ |2 | s |5
) = @ 14
1 2| 3] 4] 5 6 | 7] 8] 9 J10]11]12]13]14] 15 ] 16
Nutrients
N- total mg/l| 26 26 26 26 52 0 26 0 57 52 Q a 5P
P- total uy/A | 26 26 26 26 52 26 26 26 52 5% 26 5p 52
Inorganic micropollutants
Aluminium uya | 12 12 12 12 12 12 12 12 12 13 0 1P 1p
Arzenic Hy/A 0 0 3
Boron uyA| O 4 4 4 0 0 0 4
Cyanides (total) | uy/A 0 0 4
Cianides (free) |uy/A 0 0 0
Zinc uyA | 12 12 14 12 12 12 12 12 12 12 0 1P i
Mercury uyA | 9 12 14 12 12 12 12 12 9 9 0 12 12
Cadmium uyA | 12 12 13 12 12 12 12 12 12 12 0 1P 1p
Chromium uyA | 12 12 13 12 12 12 12 12 12 132 0 1 1B
Nickel uyA | 12 12 13 12 12 12 12 12 12 12 0 1P 1p
Lead uyA | 12 12 13 12 12 12 12 12 12 132 0 1 14
Copper uyA | 12 12 13 12 12 12 12 12 12 12 0 1P 1B
Organic micropollutants
Chloroform HyA| O 0 0 0 0 0 0 0 0 0 0
Carbon uyA| O 0 0 0 4 0 4 0 0 0 0 0 0
tetrachloride
Trichlorethylene [uy/A| O 0 0 0 4 0 4 0 0 0 0 0 0
Tetrachlorethylengpy/A | O 0 0 0 4 0 4 0 0 0 0 0 0
Lindane uyA| O 0 0 0 4 0 4 0 0 0 0 0 0
Malation uya| O 0 0 0 4 0 4 0 0 0 0 0 0
2,4-D uya| O 0 0 0 3 0 3 0 0 0 0 0 0
MCPA uya| O 0 0 0 3 0 3 0 0 0 0 0 0
Atrazine uyA| O 0 0 0 4 0 4 0 0 0 0 0 0
PCB uya| O 0 0 0 4 0 4 0 0 0 0 0 0
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1 2| 3| 4|56 7|8 |9 10]nn]|12]13]14]15]1s6

Hydrobiological parameters

Chlorophyl-a uy/A | 26 25 25 25 52 26 26 26 52 52 22 51 52
Feofitin uya| O 25 25 25 0 0 0 0 0 0 0 50 5]

Phytoplankton | mio.| 25 0 12 0 0 0 0 0 50 50 23 12 12
Abundance i/l
Zooplankton /10| O 0 12 0 0 0 0 0 0 0 0 12 12
Abund. I
Phytoplankton |mg/l| 1 0 12 0 0 0 0 0 1 1 0 12 12
biomass

Mikrobiology parameters

Total coli ilml| 26 26 26 26 25 6 26 26 26 26 26 @ 25

Faecal coliforms| i/m 6 10 10 10 6 6 6 6 q q 26 6 11

Faecal ilml| O 10 10 10 0 0 0 0 0 0 26 0 11

streptococci

Clostridium i/100| 6 0 10 0 6 6 6 6 0 0 26 6 0
ml

Psychrophilic I/ml 6 8 13 7 0 0 0 0 0 0 26 6 8
bacteria 29C

Mezophilic I/m| 6 8 13 8 0 0 0 0 0 0 26 6 8
bacteria 37C

Radioactive parameters

Total b- activity | Bqg/ll 26| 12| 12 12| 12 12 12 12 52 5 26 12 12

Césiunt® Bg/l| 0 | 2| 12| 1] o| o| of| o o o o o] 1




Annex 6. 90 % duration values in selected
monitoring stations (1988-1997).
Danube River system
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90% duration values in selected monitoring stations

(Water system of the River Danube

(1988-1997)

X
=
@ ©
pe! 2 |z |8
\h \L \L \(U 'E
3 S | |8 |8 |g |€ | |8
Component | = |83 |38 & 2 ) S 2
Parameter | Unit |Re| gl _el.c|8e|8ec|88e|8e|s5_|S |2 _|3
group cx|8x|8x|8x|cx2|cx2|cx2|LCx2|85E|w SEIN
S| RE|NE|NE|SE|S5KE|(S5E |8 |62|5E|In%|=E
28|28/ £8|£8|128( 28| E8| 28|25 (828 e2
A3 aS|aS|as|ad|ad|as|ad| et |al8|eR|n3
X X
o | E|e | E5|E|le|E 5
3|2 |B|2|=|8]| = Middle 2
= 5 = =) k3l = =) k3l
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Oxigen Dissolved oxygen mg/| 8,1 8,4 82 8B 9/0 70,0 88 8,7 r 1 85 185 |59
regime Oxigéntelitetség| mg/| 76/ 76 76 76 84+ 85 84 83 68 82 B6 |56
BOD-5 mg/l| 41| 6,1| 59| 6,0 54 545 B8 5b 7/4 56 64843
COD-Mn mg/l | 51| 7,1 58 6,0 6,8 6,9 9 60 84 66 7399
COD-Cr mg/l | 17,0 23,3 19,6 19p 25/6 270 263 240 295 175 PIR7
TOC mg/l | 82| 58| 558 58 7,3 7,1
Szaprobic index - 0.03 0.08 0.03 0.03 0)03 003 @.03 0.03 p.03 |0.03 |0.03
Nutrients N-NH4 mg/l | 000.| 0.01 000} 00Q. 000Q. O00p. 0QO0. 00@.03| 000.| 0.01| 0.07
N-NO2 mg/l | 000| 000| 000 OO0 000 OO0 0Q0 00@OO0.| 000 | 000.| 000.
N-NO3 mg/l | 0.03| 0.03 0.04 0.08 0.03 0.03 0.03 003 0.04 0.02 0.04 [0.07
P-PO4 uyA | 160 | 170| 147| 13§ 136 131 129 141591 | 132 | 72 |1131
P- total uyA | 326 | 256 | 221| 211 236 238 229 237804 | 285 | 3411088
Chlorophyl-a uy/A | 61 55 55 57| 114 | 132| 106| 127 17 22 | 91 77
Microbiology | Total coli i/ml 92 | 168 | 293| 268| 492 395 290 352 340 369 145 155
Faecal coliforms ilml| 24 93 49 35| 121 59 49 34 80 73 28 21
Faecal streptococc| i/ml 10 14 9 8 18 16 13 12 49 16 15| 7
Inorganic Aluminium uy/A | 298 | 96 86 91 74 88 86 89| 111 81 55%
Micro- :
pollutants Arzenic uyA | 06 | 33| 3,0| 3,6 2,6 3,0
Boron Hy/A
Cianides total Hy/A
Cianides free Hy/A
Zinc Uy/A | 247 | 54 39 62 32 25 27 18 67 38 31 91
Mercury py/A | 0.01| 000.| 000., 000 000. 00Q. 00p. 000. 000. 000.01
Cadmium puyA | 0.02| 0.01) 0.01 0.01 0.00 0.1 0.01 000. 0j02 @Q00. (@04
Chromium uyA | 16,2 2,6 | 28| 21| 1,6 1,2 1,0 1.4 17 10 12 38
Chromium(VI) Hy/A
Nickel uyA | 17,4 48| 44| 43| 4,0 28 2,4 B8 58 37 44
Lead uyA | 150 47| 47| 43| 14 175 1,2 ¥ , 06 4,9
Copper uyA | 352 6,7| 56| 59| 51 53 4.4 J 5 50 56 1.2
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1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15
Organic Koolaj es uy/A | 219 | 100 | 107 | 96 | 432 | 402 | 478 | 343 | 114 | 232| 426 197
Micro- termekei
pollutants Phenol uyA | 3 5 5 4 6 6 7 6 7 7 7] 11

Anionactive uyA | 98 | 121 123] 110, 68| 69 69 61 1§87 8P 79 189
surfactants

Benzo/a/pyrene | py/A

Chloroform Hy/A

Carbon Hy/A

tetrachloride
Trichlor ethylene| py/A

Tetrachlor py/A
ethylene

Lindane Hy/A
Malation Hy/A
24D Ly/A
MCPA Hy/A
Atrazine HY/A
PCB Hy/A

Pentaklorfenol | py/A

Radioactive |Total b aktivity Bg/l | 000., 000{ 00Q. 000. 0Op. 000. 000. 0p0. QO00. OO DOO. |00O0.
Parameters

Cézium137 Bq/l
Stroncium90 Bq/l
Tricium Bqg/l
Other Hydrogen ion pH | 85| 85| 85| 85/ 87 87 86 86 8p 84 81 86

parameters | conc.
Conductivity us/x | 430 | 490| 460| 469 452 450 450 457 516 384 940177

u
Iron mg/l | 000.| 000, 000} 00Q. 000Q. OO0p. 0gO0. O00@.01| 00O.| 000.] 000
Manganese mg/| 000.| 000.| 000., 000 00Q OO0 0OOp 0QO0000.| 000. 000, 000




Annex 7. 90 % duration values in selected
monitoring stations (1988-1997).
Tisza River system
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Annex 8. Water quality classification on
the basis of Hungarian
Standard MSZ 12749. Danube
River system
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Annex 9. Water quality classification on
the basis of Hungarian
Standard MSZ 12749. Tisza
River system
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Annex 10. Water Quality Data






4742

i

G

i

06 29 0L ¥20 987¢ 122 9200 ¢Z¢t0 L A 4 666 0S°LL |88¢ 0L8 |6/ 000'09¢¥ |G6 +0 GO
09 |16 or'c G610 62%¢ 9L°¢ ¥200 900 61 €6 0r 06 094t |92 06/ 06 0000%0€ |G6°€0CC
ocL ¢/ 0€'c 620 10°c £€8°C €600 910 gl Sy Sy Sv¥6 09°4L 92¢€ 067 99 000°0€/2 |56 €080
00c 86 09°¢ L¥0 6L°€ Go'c 0€00 LLO cl Ly 12 ¥98 024t |0€€ 0s/ S% 000092 |G6°¢0cc
08l 88 0/¢€ ¥20 9r¢ 8z'¢ ¥200 910 0l .€ Zr 626 022k |G6¢ 0. 0% 000°00¥Z |S6°¢080
06 ¢8 0£¢ 220 80%¢ 122 /200 ¥€0 gl re Gc 188 (08¢t |Ge¥ 09/ €0 000029} |G6°L0GC
ocL 16 0Z¢ 000 02%¢ ¥6°C /200 €20 Gl Ly 8¢ L'98 |0C¢Ct |02y 0672 2} 000005} |G6°LOL})
081 L&} or'c v#P0 967C 122 P€00 420 el .€ |4 688 002t |0c¥ 097 0¢ 0000/9} |#6°¢L 0C
01 vEL 02¢ LE0 68°C 29°¢c 8¥00 220 Gl £e 0r 808 020L |Lv¥ 06/ GG 0000522 |¥6CL ¥}
orl vl 0Sv v0C 9¥C 922 Ge00 940 gl 9¢ 9C ¥'68 00°4L |Gi¥ 08/ 69 000069} |#6°LL 0E
0ec 0¢t 09¢ ¥60 997¢ 6v°C 6€00 €10 0c GG 0r .78 0.0} |0G€ 08/ 89 000°08G} |#6°LL 9}
091 v0! 092 €L0 /¥T Gee 8200 600 0c 9 29 ¥'68 0L0L |0FE 008 66 0000L¥} |#6°LL 2O
0/ 99 9/'C 80 (86} 26} £200 #0°0 0c v 06 0°/0}L 0€CL |02F 0L/ 26 000070} |#6 0} 6}
ocL L6 06¢ |66} L6} 18} €600 /00 ec v 8°c 698 088 907 0€8 9%L 000022} |#6 0} GO
0Ll 88 LEEC |GPL 98} 18} 9200 200 14 8¢ 8¢ 88/ 0078 09¢ 0£8 S¥L 000099} |#6°60 tC
0e¢c 0Gt 0€'€ |60} 12'c £€0°C Zr0o0 €40 Ll Sy A ¥06 0S8 0G¢ 0,8 08} 000098} |#6 6020
08 ¢l 08t LL0 69} 80} 200 650 Gl Ly 8y L€6 08 0.8 0c8 00¢ 000°0€¥ L |#6°80 #C
0ce 9¢ 08°c 62¢C LGL 9e'} 0,00 GLO Gl €Y € GLLL OF6 LGE 0c8 v'ee 000064} |#6 800}
ore 0¢ 09°c /¥C (€L} 20’} GL00 0.0 Ll 96 06 SPeL 0G°LL | 9€€ 0c8 /°c2 000°0€9} |#6°20LC
ocr 9¢ 09°c vL'CZ 9¥') 9e'} £200 800 9. 26 09 2'€0L 056 09¢ 028 06} 00006} |6 L0°€}
ocL 6¢ 202 9.0 LE'L 0z} 0000 210 9l .€ 9°¢ S9rL 0.2t |0¥€ 0.8 0°¢C 000°0€42 |#6°90 62
0¢lL 6¢ veC \¥F'0 06} 0/} 6L00 6L0 01 £t 6¢ .66 096 ¥9¢ 008 06} 0000682 |#6 90°G}
0S¢ |Lvl 06¢ L0C 68} 6/°} 8600 /00 gl €6 0r 988 0978 9ce 028 S9. 00006%€ |#6 90 L0
or or 6€£°C 1850 18} 0/} 0¥00 100 2l LY 08 G'62L 022t |0S€ 0L8 6/} 000'0S5C | #6 GO'8}
0Ll ¢9 62'C 600 9tC £€0°C 0€00 600 Ll vy Gg G'G0L 060L |0.€ 0c8 L€l 0000/2€ |#6 G0 #0
00c vci Py'€ 060 ¥S'C 18T 6¥00 210 cc 28 .G Z¥8 000t |02 082 6/ 0000829 |#6 ¥0 0C
0ec L0} ¥8°€ 82°} 96°C 6v°C LE00 #0°0 L 6°¢ 8¢ G26 060L |0i€ 028 28 000060€ | #6 ¥0°90
0L ¢/ Sr'e 2L} £€eC GLC 6200 910 14 8¢ LG .26 0Z°}L |Gee 088 2/ 00002/2 |#6°€0€C
00¢ ¢8 0Zv |62} 16°C £€8°C /200 900 14 Ly Ggc L'G6 |0L°LL |00% 068 69 0000422 |#6 €060
06 29 08% €90 LLF 96°¢ 8%00 9.0 14 r'e € P8 002t |0/% 0e8 2} 0000LG} |#6°C0€C
0L 1L} 06°c 200- 2S¢ 8z'c LS00 6L°0 Gl £t e .6/ 020t |0¢¥ 08 06 0000942 |#6 2060
06L |16 6LG pL) G0y 29°¢ 8600 0¥0 Gl g€ 8¢t .08 090} |G2¥ 0z8 0% 000016} |#6°L09C
09¢ G/ 96'% 1250 rr'y I 4 0¥00 /L0 Lc LG L€ 26/ 0.6 143 008 /¥ 0000862 |#6 10T}
yorl bl |ybw  ybw ybuw ybw ybuw ybuw ybuw ybw  ybw 9 ybw  wossH o S/ W

dl d vOd|NL ‘BioN ‘BioueN N-CON N-ZON N-vHN Buo  Buod saod es oa ‘puo) L (m) (9] ajeq

'0d09 4aod oda Hd -dwaj

0804 uni yueq yo| ‘qozs je eung

'166L°CLLE - V6611040




474

G

0iLc ¢8 68°L 19L0 €L} 8¢, ¥200 2L0 L 6°¢ 1€ L'€0L 086 0G¢ 0€8 G/} 000'00.2 |96 200}
oL v/ 0/C G€0 G€T 92°¢C 200 900 gl 6°¢ 8¢ 806 0678 0.8 008 28} 000°0L0€ (969092
Lec ¢cr vLv \82C 98} 18} 0,00 #0°0 44 €6 b4 8°ceL 09°kL 0.8 0.8 0°¢C 0000422 |96 90°¢C}
0/¢ 0S5} 2/ G€0 L€7T 922 Ge0'0 800 8l €6 ¥'G 00LL 0G°kL | 0SE 028 2¢l 000°098¢€ (9660 6¢
051l 0¢t 99°C 1600 192 6v°C LE00 600 8¢ 06 08 668 098 06¢ 008 LGL 0000282 |96 GO}
0ic vLi 6£C 90 €2¢ GL'C /200 SG00 L Ly £ €GLL 0241 06€ 0L8 S¥L 0000%82 |96 G0 20
09. 1G9 8G'c 0€0 82%¢ 9L¢ 9,00 00 Gl €Y |4 868 060L |06€ 067 /9 000°080€ |96 0/}
05¢ 89 /'€ 260 2re 8zt 6L00 2L0 Ll 6% 44 SP0L 08°€L |09¢€ 008 8¢ 000°09¢€Z |96 +0°€0
00c 88 LLELE0 09°€ 0S¢ £200 800 ec 6% 66 8°G0L 06¢€L 04§ ors 0% 000°0S¥ L |96°€00C
09, 88 L6 ¥20  19°€ 8zt LE0D ZE0 91 6°¢ 9% 0°20L 0¥t 02S 0€8 LT 0000/} |96°€0°90
orc |Ict LLY 100 0L 29°¢ 0€00 G¥0 14 LG €6 L'68 (0.2t 0€S 0972 0} 000025} (9620 tC
orc vcl 06°¢ 1900 ¥8'c 8z¢ 6200 ¥S0 14 0% 18 6%6 06€L 0.6 0L8 00 0000/} |96°20°20
0S¢ Ict 0/¢ ¥00 99°¢ 8zt 6200 GE€0 14 Ly 9% £68 052t 0€S 08 00 0000L¥} |96 L0 #C
(Ol £ 0€?v 1990 9 9L°¢ 2200 G¥0 gl Sy 8y 206 00t 0L§ 008 90 000°0/9} |96 100}
0iLc vLi ¥L'G €60 ¥4 4 8¢ LE0D FEO gl r'e 8¢ .98 0/.CF 098 0,8 00 000°00€€ |G6°¢CL LC
00c Lt} 69°€ 0S50 6L°€ £€8°C 6€00 (£€0 gl re € ¥'6/ 0L'bL 0FS 0z8 L'} 00000} |G6°CL €}
00c |Ict 8EY (G0} €ee ¥6°C 0€00 9€0 14 .€ 0r 646 022t 02§ 0e8 9¢ 000069} |G6°LL 62
08l 68 96°'¢c 060 997¢ 922 6€00 9€0 cl b4 £t 628 020t 00§ 028 69 00009} |G6°LL G
08l &¢ rL'€ 680 GZ¢C GLC L1200 800 9. Sy 0r 026 060L 0S¥ 08 66 000080} |G6°LLLO
08L 9¢ L0C 9L} g8’} 18°} 9,00 200 61 LY € L/6 0F0L 0¥ 0.8 ¥vC} 00000} |G60) 8}
09 88 /21650 9LC £€0°C 6L00 410 Gl 2¢ 8L 0%8 006 06¢ 0L8 LT} 000098} |60} #0
o¢L 6¢ 29C 80 |¥8'4 18} 2200 100 L 6°¢ e ¥'00L 0€0L |09€ 028 0%} 000°09¢€2 |G6°60 02
0/l |16 022 410 60°C 26} 6£00 €10 0c 0/ LY 198 016 Ggo¢ 008 1T} 000°08.% |56 6090
0c ¢l 28t vL0  8E} 9g’} rL00 400 8l GG 09 L6LL 0904 |0GE 088 60¢C 0000/%} (G680 €C
0o &l 29t 1800 ¥SL ia LLOO 1900 lL 8% 9% L/6 0978 0G¢ 008 60¢ 000°06¢} |56°80°60
05 9i Zr'k 900 9¢') £ 0,00 41O 6/ 8G e 602, 090 |/2€ 0c8 ¥ic 0000242 |G6°209¢C
00l ¢S 08°L 800 2/} 8¢, 200 2L0 9. a4 44 0%0L 016 org 0,8 G'4C 0000492 |66 20°¢C}
ocL 9r 08t 220 (8G'} ¥} 0200 600 Gl LG 26 €20, 000t |9¥€ 088 29} 000°02.% (G690 8¢
0cc LYl 0/} 220 (8¥') 9e’} r€00 600 ge ad G9 £C6 068 06¢ 0./ 89} 000°065% |56 90 %}
0. & G/ €€0 (2v') 9e’} rL00 600 Ll 09 9% £eeL 08CL |0€€ 0€8 0/} 0000%.L€ |G6°GO L€
08 ¢/ ¥6°L \¥L0 08} 0/} LE00 1200 2l LG 87 8°0LL 0G'LL |S0€ 08, G€l 000°08.€ |G6 GO L}
00l ¢8 08k 120 |6G'} ¥} 9,00 0.0 0c 28 £C 996 0L0L |90¢€ 008 2t} 000°00S€ |56 G0 #0
0cl 68 £€8°'C /190 91¢ £0°C 8100 L1110 vl 8¢ 9% 8°00L 0/°4L |S2¥ 0.8 88 0000¥6Z |G6 06}
yorl bl |ybw  ybw ybuw ybw ybuw ybuw ybuw ybw  ybw 9 ybw  wossH o S/ W

dl d vOd|NL ‘BioN ‘BioueN N-CON N-ZON N-vHN Buo  Buod saod es oa ‘puo) L (m) (9] ajeq

'0d09 4aod oda Hd -dwaj

0804 uni yueq yo| ‘qozs je eung

'166L°CLLE - V6611040




cLe

i

G

G

01 L0} £€9C /£0 92¢ GLC 200 800 9. 9% 97 2.6 0SCL |GG 08/ 8% 0000/4} |26°0L 62
06. 86 v0'C (/20 L1} 0/} 9,00 600 91 LY G¢ 666 050t |02 0€8 2'h) 0000L0Z |L60} L}
96 / GeC ¥.°0 19°} 8¢, 200 200 Gl 6°¢ Gc .82t 08¢t |00% 088 ¥GL 000°€86 |/60} L0
orl 9 €8°L /L0 99 8G', rL0O0 900 0c Ly or G690, 0G50L |06€ 028 896G 000°0€€} | L6602}
oLl 0¢ 28°'L 800 ¥4 0/} 6L00 200 14 9% 06 0°€0L 026 (0)574 028 §0¢ 000088} |/660°€0
09 & L 1G20 9P} 2’} LLOO 020 vy LG ¥'G 9/ZLL OF0L 29€ 0.8 0°4¢ 0000942 (21680 tC
0/1L 88 £€8°L 800 G/} 86, 200 9t0 L 8¢ e 8'/8 0498 09¢ 0£8 68} 000°0S€€ | 268090
06 89 6¥°€ \#0C G¥'L 9e'} 6200 100 gl v €6 0Z8 0098 06¢ 028 €9} 000°0L5S |26 2060
09, 86 09t 0,0 0S'} YL G200 100 Gl 44 9% 666 0€'6 0gg 028 684 26°909¢
00L ¢l LELIGLO 9L} L'} GL00 200 Ll LY |4 ,GgL 06°¢Ct |6€e 0.8 06} 0000¥0Z |26 900}
0/l 06 06t 610 L) 86, ¥€00 600 cl 0% 6¢ £€6 0v'6 0ce 028 8%) 0000092 2660 8¢
orL ¢&¢ 09C ¥.0 98} 18} r€00 200 £c .G LG L'60L |08°0F |€9€ 0r8 9%GL 0000/¥2 | L6 GO}
ocL c¢cv L0°€ 090 v iR 8100 200 144 b4 or 266 090t |02 0.8 G0} 0000422 |26 70 0€
05l 29 0.2 9% 0 vZ'c 6LC 0200 €00 Ll £r Sy €06 024k (08¢ 098 29 000°00¥C | L6 +0°9}
orl 6¢ 0L¢ €80 /67C £€6°C 1200 200 61 9% 8¢ .08 086 oy 34 008 0/ 000°09¢€C |26 +0°€0
00¢ ¢8 0S¢ €¥0 L0°€ ¥6°C 0€00 00 gl €6 8¢ 286 052t |0F¥ 0L8 26 000'092€ |6 €06}
00c G6 92 |0} 6L°€ Go'c 6200 ¢cto 0c £r 9% 6%6 092t 08¢ 08 9¢ 000082 |16 °€0°G0
09¢ €81 606G 280 /2% 8¢ 8200 0¥0 cc 08 0’/ £68 0/°4L 02§ 0c8 ¥v¢ 0000822 |.6C0°6}
o¢lL 89 £€/¢ 810 G6%¢ 8z¢ 9€00 #2°0 cl 0¢ € 806 0£€L 008 08 00 000004} |2620G0
091 vCi G8'c 810 /9% Go'c Zroo /S0 cl r'e 9°¢ 686 0LFYL 00§ 0L8 0} 000064} |/6°L0¢CC
091 /L1 8¢'¢ 600 62°¢ 122 8600 #S°0 14 .€ Zr 098 09¢CL |06¥ 06/ 00 000°08¢} | 261080
0ec 991 G0'c 600 00°¢ 09°¢C 9€00 L£0 61 Sy £ 206 052t 00§ 008 0¢ 000059} |96°C 8}
051 Ict rL€ 6,0 G6¢C 09°¢C 8200 ££€0 9. Sy 9% 668 022k |06¥% 0L8 L'} 000089} |96°CL L}
orl 29 26C 920 997¢ 6v°C 6200 GL0 14 6°¢ LY .66 09¢CL |0/¢€ 028 6¢ 0000642 |96°LL LC
091 ¢8 99°'C 1220 vre 18T G200 #0°0 4 9¢ 9% 602, 00FL |0L¥ 0c8 68 000°090C |96°L} €}
00¢ 0G} 9£'C 1620 L2 £€0°C 2200 G00 14 8% fol 4 G'66 0/}t 0S¥ 0.8 €8 0000282 (9604 0€
0iLc vLi ¥6'C /L0 11T 122 0200 #0°0 14 r'e L€ G¥8 006 09t 0L8 ¥C} 00008/} |96 0} 9}
LEL (PCL 0/.C 180 68} 18} 6L00 900 8l 8¢ Zr €€eLL 022t 0S¢ 0L8 6L} 0000992 |96 0} 20
orlL 80} 122 100 16°) 18} L1200 600 2l b4 6% 0'6LL 00€L |0FE 062 €4} 000'096€ |96 608}
0ec 0St 62C /60 26} 18} 6200 600 6/ 06 44 G'80L 0¥'0L |0€€ 0L8 L/} 0000422 |96 60 %0
0ec 68 60C 060 6/} 0/} 6000 600 9. ¢ [+ 4 8801 066 ocr 028 96} 0000%/} (9680 tC
0¢c 89 L0'C 18¥°0 £G4 ¥} L1200 #00 6/ 8% fol 4 €€CLL 0/0L (0tF 0r8 8/} 0000822 |96 8020
08l &¢ G6'L 910 6/} 8¢} 8100 610 /Ll /.G 0r LCLL 090} |0/€ 098 08} 00005/} |96 20 #C
yorl bl |ybw  ybw ybuw ybw ybuw ybuw ybuw ybw  ybw 9 ybw  wossH o S/ W

dl d vOd|NL ‘BioN ‘BioueN N-CON N-ZON N-vHN Buo  Buod saod es oa ‘puo) L (m) (9] ajeq

'0d09 4aod oda Hd -dwaj

0804 uni yueq yo| ‘qozs je eung

'166L°CLLE - V6611040




Ly

09 |i0} 2z2'€ 200 02¢ £€8°C 8600 €€0 14 Sr S8 0r'LL 0¥ 067 0¢ 0000202 |Z6°¢t cc

091 LI /6T 900 162 92°C 6200 €20 el A4 € LG/ |0L0F 04¥ 0c8 L€ 00002} |2L6CL 0}

0cc Evi 08°C 1900 v.'C 6v°C 6200 €20 Gl 9% (o 4 0.8 0¥'LL (G2 0S8 L7 000°00€} |£6°LL 92

orl 89 81,2 200 9t¢ £0°C 2800 600 Gl vy 8¢ /88 0S50L |O¥¥ 0,8 08 000022} |16 L1}

yorl bl |ybw  ybw ybuw ybw ybuw ybuw ybuw ybw  ybw 9 ybw  wossH o S/ W

dl d vOd|NL ‘BioN ‘BioueN N-CON N-ZON N-vHN Buo  Buod saod es oa ‘puo) L (m) (9] ajeq
'0d09 4aod oda Hd -dwaj

0804 uni yueq yo| ‘qozs je eung

'166L°CLLE - V6611040




i

A 0/ 000 910 re 08 L€L 9/S |oF c 0L G6 ¥0'G0
000 .20 9°c |00t 004 O't¥ |OF c 0c G6€0¢cc
0¢c 0¢ 000 ¥L0 re 0/ 98 02r|0¢ c o¢ G6°£0°80
000 900 2¢ |06 €8 L9 |o¥ c 0L G6c0¢cc
Y G 000 20 9 |0°LL €04 L'6F |0OC c or G6¢0'80
000 €L°0 ¥ 00 90+ G'/G |0€ c o¢ G6'L0GC
fo 09 000 Gzo ¥€ 02k 00+ L8S |0C g o¢ G6L0°LL
000 w0 06 0GL 8%L £8r |05 RANA
0¢ G6 000 /20 |9% 0GL 0°/L L8¥ |0€ 2 or RANA]
0¢ Gc 000 820 8¢ 02k E£4L L9¥ |0C 2 0L v6°LL 0
000 9.0 9€ 04l 6CF G2ZF |09} v6°LL 9L
000 S¥r0 v¥ 06 2L STy |0} ¥6°LL°CO
000 220 9¢ 0¢€L 92k 19S |08 ¥60L°6L
0¢ € 000 690 G/ 08t EFL Lor|0OC g ot 7601 G0
G¢c or 000 820 Z¢ 06 L6 SZr|ook (¢ 08 ¥6°60°LC
000 990 06 00, 60L 60F |00 |¥ 0c 766020
000 220 827 06 S8 6/¥|0C Y6 807¢C
8¢ € 000 660 82 0Lk 004 €L¥ |02 c or ¥6'800!
8¢ 000 90 92 00, ¥8 62F |0} c 0/ ¥6°/0°/C
000 ¥€0 0¢ 06, ¥Z Lvr|OF ¥6°L0°CL
000 IS0 2T 09 60t LY 2 ot ¥6°90°6¢C
60 000 €90 82T 08 98 605 |0C c ot ¥690°GL
000 860 /4 06 16 ¢ger|oC L 0c ¥690°L0
L} 000 920 vZ 08 G0L G2Zr|oC L 0/ ¥6'G08L
000 2.0 82 08 G0L €8y |0} £ 0/ 76 G070
0¢c 000 20 2¢ 09 ¥/ 6ce|o€ } 00!} ¥6'v00¢C
000 ¥L'0 0¢ 0/ 86 L9¢|0F c 09 76 090
2 000 800 ¥2C 0/ 84l L0o¥ |0 2 0S ¥6°€0°€C
000 600 8¢ 04k 22t L8¥|0OC c 0c 76 €060
L} 000 ¥00 82 0L} 8% €65 |0¢ c 09 L RAIRNA
000 LE0 9¢ 04L LEL €S |0g 0 0/ ¥6'¢0'60
0¢c 000 €80 v€ 04L 9%L L2S |02 c 0c ¥6°L0°9¢
000 80 9¢ 0/ Z'hL L9 |0} 4 08 ¥6°L0°CL
yod ol ybd ol ol pybd bl ol bl pybw  ybw  ybw  ybw  ybw  ybw  ybw  buw | bl b1l yon  ybw
J0}  sIp ) SIp 01 ‘sip | sIp jo}] ‘sip 7o} J9p )
uz ND NO 'sipg 4 sy sy v 10} |V un un a4 a4 A eN BN e) VNV jousyd IO “4x3 ajeq
L66L°CLLE - V66171010
4% 080/} uni yueq }s| ‘qozs je eung




9t 000 000 0c 0¢€L |0°tL |0FF |09 2 0L 96200}
000 G00 8¢ |0¢CL (06 LG¥ |0/ Z 0gc 9690 9¢
0¢ 91 000 100 9c |0€L 004 09F |0€ c 0L 9690¢!
000 GL0 0% |02k 02, 0¥ |02 2 or 96 G0 6¢
0¢c 000 €L°0 ¥y 0€L ¥2L ¥LE (0¥ c o¢ 96 GO tL
000 200 v (0GL €11 02r |0€ 2 0c 96 G0'C0
000 £0°0 ¥€ 0%k 0¢€L 08% (0¥ 2 08 96 +0°/L)
b4 200 000 0% |0€L LOL ¥OF |02 2 o¢ 96 ¥0°€0
000 £€0°0 0% (00Z (0%) Z%9 |0S £ 0L 96 €00¢
8L 000 200 8% (0%Z (¥'GL G99 |0S c o¢ 96 €090
000 200 9% (022 (66, 6%9 |0S 2 08 96¢C0'Lc
Gt 000 G00 8¢ |09, 68, 869 |0¢ g 0oc 96¢0°L0
100 200 v (0L 2¢€L 169 |0€ £ 0 96°L0tvC
2} 000 GLO 8¢ |0GL G€L 085 |0€ 14 0L 96100}
000 £0°0 99 |06, 0%6GL 096 |0€ c 0c G6¢l/c
1T 0/ 000 £0°0 06 |00Z (¥9) 046 |0S c 0oc G6clLel
000 600 ¥y 09L 9%€L 976 |0C c 0oc G6'Ll6C
e 00!} 000 100 GG |09t LZL 009 |0€ g 0L G6LLGL
000 60°0 8¢ |0GL 9°¢€L 009 |02 14 0L G6LL°LO
000 200 2¢ 0¢L €L G9S oy 14 0 G60L 8L
Y 06 000 200 ¥€ [0€L 6L 0%S |08 14 0S G60L Y0
000 100 9C |00t (GHL L'6F |04 £ ot G660 0¢
0r 08 000 L0 v 02k LLL 08F |02 c or G660 90
000 200 0¢ |0kt LbL 0°8F |OF L o¢ G680°¢€C
e 0¢ 000 600 2¢ |0k 96 08% |05 c 0S G6'80°60
000 200 re 08 00L 0/¥|0C 2 0c G6/.09¢
0% 0¢c 000 600 2c |04 0tk 06y |0C 2 0S G6/0¢!t
000 900 9Cc 109 G0t 067 |0C 2 o¢ G6908¢
b4 00} 000 9r 0 06 0/ 66 0%6¢ |0} 2 o¢ G690t)
000 600 2c |09 0tk LTr |02 2 0oc G6GO'LE
000 240 0¢ 02 0Lt 0°/¢ |6€ 0 o¢ G6G0 /L)
0¢ 08 000 €L0 re 0/ G6 89¢|0S c 0l G6 GO0
000 240 9 |00t 0% S¥S |0F )2 0c G606}
yod ol ybd ol ol pybd bl ol bl pybw  ybw  ybw  ybw  ybw  ybw  ybw  buw | bl b1l yon  ybw
J0}  sIp ) SIp 01 ‘sip | sIp jo}] ‘sip 7o} J9p )
uz ND NO 'sipg 4 sy sy v 10} |V un un a4 a4 A eN BN e) VNV jousyd IO “4x3 ajeq
L66L°CLLE - V66171010
4%) 080/} uni yueq }s| ‘qozs je eung




G

000 A ¥y (0L 0€L 029 |0LL | ¥ or 160} 6¢
£¢ 000 60°0 v (09 0%FL 099 |08 2 or 160L/)
000 910 8Cc |0%L 0°€L 079 |0¢ c o¢ /60110
000 G00 9°¢c (0%t (0GL 079 |06 g o¢ 1660/)
L} 000 200 ¥¥ (09L 0L 0/9 |09 c 0c /6600
000 €00 ¥€ |02k 06GL 02F |09 2 0c 1680°Lc
6¢ 000 00 re 0¢€L 08 08S |0/ c or /68090
0¢ 000 200 rZ 00L 06 0Gr |09 2 o¢ 162060
000 900 Z2¢ 0%k 00+ 06y |0€ g or 26°909¢
6t 000 L0 ¥C 0L L6 6/¥ |00 |C o¢ 16900}
000 0,0 9'c 02t |00+ |0°0S |09 c o¢ /6G0°8¢
0¢c 000 200 0 |0€L (02 0°€S |0S 2 o¢ 16G0t)
000 020 9°¢c |09, 061 0°49 |0F 2 0c 167008
ol 000 €0 8C 0€L |0°€L |0°6S |09 g o¢ 16709}
000 G00 2€¢ 0¥k £%6L 065 |08 14 0L 26 70°€0
000 L0 ¥€ 0GL 06GL 065 |0 9 0/ 16€06!)
vl 000 ¥L0 v 0%k 0%6GL 08¥ |0 £ ot /6°€0G0
000 00 2¢ 0¥k 06t 065 |09 2 0L 16¢06!)
0} 00 800 8¢ |06, (08, 099 |0S £ oy 16°¢0G0
000 2L0 v |06 002 069 |0S c 0c 16°L0¢cc
vl 00 0,0 0v 0%t |08 099 |09 2 0L /6°L080
000 100 9°¢c |08t |06 099 |0S c 0L 96¢L 8L
0¢c 000 100 G'¢ |00 0%6L 099 |0¢ L 0c 96¢ltL
000 A Z¢ |02k 0¢€L 0¢y |08 I 0cl 96°LL/c
60 000 800 reZ 06 0GL 095 |0¢ £ o¢ 96°LL€EL
000 240 9°¢c |02t 0°/) 085 |0€ £ 0c 960} 0¢
0} 000 920 06 |0ZL 0%, 0729 |0F 2 0c 960/ 9.
000 100 9C |0k GCL 0%F |OC 2 0c 960/ 0
000 00 0¢ |0vC 0°/) 06 |OF c 0c 966081
Gt 000 00 0% (0Lt |09 (0°}t¥ |00} 2 0oc 96 6010
000 G00 8% |08L (02 098G |Gt c o¢ 9680°Lc
9t 000 ¥0°0 ¥y 0L 00L OF¥ |0€ c 0c 968040
000 000 0¢ [0F%L 0°LL 09F |0€ )2 0c 96 /0'tvC
yod ol ybd ol ol pybd bl ol bl pybw  ybw  ybw  ybw  ybw  ybw  ybw  buw | bl b1l yon  ybw
J0}  sIp ) SIp 01 ‘sip | sIp jo}] ‘sip 7o} J9p )
uz ND NO 'sipg 4 sy sy v 10} |V un un a4 a4 A eN BN e) VNV jousyd IO “4x3 ajeq
L66L°CLLE - V66171010
4774 080/} uni yueq }s| ‘qozs je eung




000 200 9¢ 0GL 021 065 |0S h 0¢ l6¢Cl¢cc
r'e 000 0L0 0¢ 0€L ¥2L 0°LL|OEL |} 0¢c 16CL 0}
000 600 9% 0GL r0Z £8S|0LL ¢ 0¢ 16°L1°9¢C
8't 000 2Lo y€ 0%k 0/ZL 0%9(0LL C 0¢ 16°LLC)
yod ol ybd ol ol pybd bl ol bl pybw  ybw  ybw  ybw  ybw  ybw  ybw  buw | bl b1l yon  ybw
J0}  sIp ‘SIp  J03  ‘sip Sip 03 ‘sip 10} Jap
"s| "Jo B (4] B ou?d I )X aje
uz ND NO ipg 4 sy sy v 10} |V UN  un a4 a4 A N N 0] VNV jousyd 1o X3 jeq
'L66L°CLLE - V661740740
cH/8 080/ unji yueq ysj ‘qozs je eung




cL/6

96 £t Gt L€ L0 0L0 or G6 ¥0'G0
G6€0¢cc
G ot LY A 20 0L0 0/ G6°£0°80
G6c0¢cc
vl 8°c 9t 9¢ 80 0L0 06 G6¢0'80
G6'L0GC
29 LT L} 60 20 0L0 /lc G6L0°LL
RANA
8¢ 0¢ 10 0} .0 0L0 14 RANA]
L/ 8°c L} 0¢c 20 0zo or v6°LL 0
v6°LL 9L
¥6°LL°CO
¥60L°6L
S04 9°¢ 0} r'e €0 0L0 cc 7601 G0
Gt 0¢ LG L L0 0zo 0c ¥6°60°LC
766020
Y6 807¢C
£¢C b 6% 0¢c L0 0L0 or ¥6'800!
L'} 1C L} 60 L0 0L0 0¢ ¥6°/0°/C
¥6°L0°CL
¥6°90°6¢C
bl 4 b4 6% 6} L0 0z0 0¢ ¥690°GL
¥690°L0
Y4 1T re 80 L0 0L0 0¢ ¥6'G08L
76 G070
L€ vl 8L L€ L0 0z 0¢ ¥6'v00¢C
76 090
8¢ 6} 8L L} €0 0z0 0¢c ¥6°€0°€C
76 €060
89 L G0 90 L0 0L0 149 L RAIRNA
¥6'¢0'60
8¢ b4 6% ' L0 0L0 Gc ¥6°L0°9¢
¥6°L0°CL
ybrl o ybn ybrl ol ybr ybri ybri ybri
sSip Sip SIp | ‘sIp SIp SIp ‘sip
no veb i dd IN deb il 10 PO BH uz R

'166L°CLLE - V6611040

0804 uni yueq yo| ‘qozs je eung




cHOL

1€ 9t 6 r'C 70 0L0 0z |96200}
969092
Lt L} 8L '} L'} 0L0 oy |9690¢}
966062
0°¢ 0C '€ 6°L G0 0L0 09 |96G0+%}
966020
960/}
Gt 06 G'c gl 10 0L0 0Z |96%0¢€0
96°€002
96 904 L9 GG 0t 0L0 0Z |96€090
962012
0’} £e L'} €0 80 0L0 0Z |9672020
96°L0+2
0/ LY 6L r0 2 0L0 0Z |96°400}
G62CL/2
0°¢ 0¢ 2'c 2t 4 0L0 Ge |S6CL¢EL
G6'LL 62
1€ Gr 1T 60 z0 GLo oy |S6LLGE
G6°LLLO
G601 84
80 X4 2e 90 20 0L0 0Z |S60L%0
666002
2'€ 80 LY L0 L0 0L0 0Z |S6°6090
G6'80°€Z
0t 06 6T L'} 70 0L0 0Z |S6'8060
662092
0¢ LY 8L 2C 20 0L0 0¢ |S620¢C)
669082
9 19 0¢ 10 20 0L0 or |S690%)
G6'G0'LE
G660/}
99 8¢ x4 6°L 20 0L0 0S5 |S660+0
G606}
yod oy ol yod yod b ol ybd oo ol b bl
"sIp SIp J0}  ‘sip | 'SIp  7J0}  'sip 30}  SIp  Jo}  sip
no " g9 aa N N i 19 po po BH BH  uz °ied

'166L°CLLE - V6611040
0'80/ L ubu yueq ys| ‘qozs je eung




cl/bl

160} 6¢
bl 4 0¢ 0¢ 0¢c 0t 0L0 0¢ 160L/)
/60110
1660/)
0% 8L 6t Gl 60 0L0 0¢ /6600
1680°Lc
6} 1T 1T 2t b 09 /68090
a4 0¢ re S0 20 0L0 or 162060
26°909¢
0¢c L} 06 L} 60 0L0 Ge 16900}
/6G0°8¢
Y4 [+ £t 0¢c 9L 0L0 Gc 16G0t)
167008
Gt Gt 2¢ r'e 20 0L0 0¢ 16709}
26 70°€0
16€06!)
4 0¢ 9¢ Gl 60 0L0 0¢ /6°€0G0
16¢06!)
0¢ 1T 9¢ 0} 90 0L0 0¢c 16°¢0G0
16°L0¢cc
9¢ 9 8L L} 4 0L0 Gc /6°L080
96¢L 8L
0¢c G 0r G0 S0 0L0 00, |96¢t L)
96°LL/c
8¢ 06 0¢ .0 20 0L0 0c 96°LLEL
960} 0¢
bl 4 6} 1T 90 €0 0L0 0¢ 960191
960/ 0
966081
0% 4 8L .0 90 0L0 or 96 6010
9680°Lc
9¢ 0¢ .C 80 20 0L0 0¢ 968040
96 /0'tvC
ybrl ol ybd bl ol bl bl ybri ybri ybri
sSip Sip 03 "sip | ‘sip ‘sip ‘sip sSIp
no veb i dd qd IN deb il 10 PO BH uz R

'166L°CLLE - V6611040
0'80/ L ubu yueq ys| ‘qozs je eung




474

3

l6¢lcc

LY Ge G'c 8} el 0L0 09 |26¢CL0}
164192
8¢ X4 8'C 6T 80 0L0 0S5 |/6LLC)
yod oy ol yod yod b ol ybd oo ol b bl
"sIp SIp J0}  sip 'SIp  7J0}  'sip 30}  SIp  Jo}  sip
o} n o] aje
no " g9 aa N N i 19 po po BH BH  uz 1ed

'166L°CLLE - V6611040

0804 uni yueq yo| ‘qozs je eung




474

G

G

0Gl tvcl 9/C 180 6272 61T 1200 800 4 or 9 4 £€86 0G°tL 08¢ 0,8 68 000062 |G6 06}
06 ¢9 0L¢ ¥20 987 122 9200 L0 Li € Zr 6G6 0S'LL 88¢ 0,8 G/ 000°09¢¥ |66 #0 GO
09 ¢l € |¥20 €L¢ Go'c 1200 S0 L bl 4 L€ 866 092t Gz 008 66 0000%0¢€ |66 €0°¢C
00l ¢9 02¢c €0 /872 122 600 2L0 el 144 .€ 6G6 08°'LL 90F 008 69 000°0€/2 |G6°€0°80
09 ¢9 09¢ 0¥'0 02¢ Go'c 8600 L0 Li 9°¢ r'e 928 0.0, 00¥ 09/ S% 000'09/2 |66 ¢0¢c
oLl ¢/ 0S%Y 950 ¥6°C €€ Ge0o 8L el L'y £r ¥'G6 022k G8¢ or'/. 06 000°00¥Z | G620 80
08 89 08°¢ I¥0 6€c Go'c 000 0£0 0l 2€ 8¢ ¥88 092k 0S¥ 08/ 0} 000029} |66 °40°GC
0clL 82 8¢c /L0 P 9L Ge0o 120 el 0% ¥'C 62/ 0L'LL OSP 0672 0} 000°00G} |G6°L0°L})
orlL 68 0L€ 8L0 2672 122 0500 9.0 vi £e Gt 98/ 060+ 02¥ 06/ 0T 00009} |#6°CL 0C
0cl ¢/ 02¢c e¥'0 1172 elend 9600 9.0 4 L€ r'e 808 020t Gi¥ 06/ GG 0000522 |#6CL ¥}
00} ¢/ 00% L'} £€2°C £0°C 9€00 910 Gl 0% Gt 8%8 0r0L 00F% 08/ 99 000069} |#6 L} 0E
08, G6 0zv L0} 6L°¢ ¥6°C 9600 610 6l [+ 4 Gt ¥9/ 0€'6 9cr 08/ 69 000°08G} |#6 L1 9}
00}l ¢S 0L€ 00} 0+C £0°C 9200 #00 L 06 06 8°¢6 090+ 02F 008 66 00004¥L |#6°LLCO
00 88 /92 |¥€0 €€2 922 9,00 S0 vi £e 0% .€6 080+ 2O¥ 00/ L6 00000} |#6 0L 6}
0cl 86 0L€ 12} £€8°} 0/} 0200 2L Li L€ 8¢ 9%6 096 1€ 0r'8 G¥i 000022} |#6 0} GO
08 89 G0'c 80°} 16} 26} 100 P00 Gl L€ ¥'C 26/ 0098 0s¢ 0€8 L) 000099} |#6 60 }C
06 ¢S 0.°¢ 25t 812 £0°C £L00 €10 91 bl 4 26 000, 056 0s¢ 0L8 G/} 000098} | #6 60 20
0 ¢l L2} €S0 A 22’} 8000 200 vi £e 0% ¥90) 09°6 (oI % 0¥ 002 000°0€r L | #6 80 %C
0Le 0¢ 08¢ 61C 19°} Vil /000 €10 cl Gt L€ 2L 066 Lee 0£8 €¢€c 00006} |#6 800}
00 9l 00 6/°L L2} gL'} €200 G0°0 91 9% 09 L'6GL 09°€L 91€ 0£8 122 000069} | #6 20°LC
06t 9¢ 09¢C 20°} 86} Vil £L00 0L0 8l 87 06 .96 006 oce 028 68} 000°0€6} |#6 L0°€}
0. 0¢ 0¥t 600 L} 0z} 0000 ZLO 91 £e £t 229, 02t 0€€ 088 G'ic 000°0¢€42 | #6 90 62
oct [/ 0rC IS0 68°L 0/} /100 810 ] £e 9¢ ./6 086 9¢ce 008 06} 0000682 | #6 90°G}
0/¢ 99 98°¢ 6/°} 2072 66°L ¥200 G0°0 4 bl 4 0¢c 006 0898 0ge 028 29 000°06¥%€ | #6900
0¢c 0c¢ 98T /80 6/°} 0/°} 0200 [00 cl 144 98 LO¥L 0C€L GPE 0L8 6/} 0000562 | #6 GO'8}
08 ¢&¢ 08C 0L0 0.2 09°C 9,00 600 Yy St £t L'20L 090+ 08€ 0€8 G¢€l 000°0/2¢ | #6 GO +0
0/l 6¢ 29°c ¥G°L 802 £0°C £200 200 Li Gt 8¢ 198 0L0F G/€ 0£8 ¥'8 000°060¢ | #6 0 90
0GL 9v £€8°c 860 G8°¢ 122 G200 L0 el 8¢ 9% /26 02'bL G8€ 068 ¢/ 000'02.2 | #6 €0°€C
06, &S 0/.% G¥'L Gz'e 9L 6200 900 Gl bl 4 Gt 806 02tk Oy 068 %9 0000422 | #6 €060
0Ll 89 0rG 1L} 627 YAIR 4 $S00 9.0 vi £e Gt 198 0L2CL 0¥ 0z8 Gt 0000LG} |#620°€C
0¢L 88 06€ 0L0 08¢ 29°c 6¥00 €10 Gl 9¢ Y4 628 090, 0¢F 0£8 06 0000942 | #6 20 60
ovc ¢8 9LG GO’} [N 4 12€ 0500 9€0 Gl 2€ £t L./ 020+ G9¥ 08 0% 00006} |#64L0°9¢C
0Lc |G/ 8rv 260 96°¢ L€ 8600 6.0 Ll a4 L€ Lv/. 096 Ger 0zZ8 8% 0000862 |#6 L0C}
ybrl b |ybw  ybw ybw ybw ybw ybw ybw ybw  ybuw 9 ybw  woysn o S/ W

dlL d ¥Od|NL ‘BioN ‘BioueN N-SON N-ZON N-YHN Buo Buod sgod 1es oa ‘puo) o (m) (9] ajeq

'0d09 4aod oa Hd ‘-dwajl

'L66LCLLE - V661710710
0'80. L uni ‘sjppiw qozs je eung




ch/re

G

G

oglL (€€ 02C 800 2t¢ 26} €L00 610 el 4 9 4 680, 020t 09€ 0r'8 28} 000°0S/} |96 L0%¢C
06l 6¢ 02T ¥LO (€6°L 18°} ¥LO0 LLO 4 L'y g€ L€0L 086 0s¢ 028 G/} 000°00.2 |96 200}
0. 9¢ 9¢C ¥20 2T 922 2100 #00 el 9¢ .€ 686 0£'6 09¢ 0.8 08} 000°04L0€ |96 90 9¢
/9L ¢S GLY 622 |98°} 18} G000 S00 81 9% 6°¢ 6CEL 0L  09€ 0.8 Z2°ic 0000422 196 90°¢C}
oLl ¢&¢ .0€ (280 6172 1.2 GL00 200 vl 9% LY 0vEL 00FL 09€ 0£8 Z2°¢€l 000°098¢€ |96 G0 62
0Ll 89 0rCc 200 8¢72 922 000 600 ¥4 €6 Zr LV6 0.6 08¢ 028 L7l 0000282 |96 GO ¥}
0/ 99 vL'E 6F0 G97C 09°C 2200 €00 el 6% €6 09LL 08°LL 06€ 028 vl 000082 |96 G0 0
0¢c ¢cv 667 60 09% bl 4 G200 S00 L 144 Ly 8°G8 0G0t Ory 008 L9 000°080¢€ |96 0L}
0cc (¢l €LG 860 GL¥ bl 4 6£00 610 YA 8% A4 0GOL 0r'€L 09% 0L8 LG 000°09¢€Z |96 #0 €0
09, 9v 88°C LL'O 1/2°€ £.'¢ /200 200 0c 8% 96 20z 009t 028 ore G¢ 00005 L |96 €002
orl 69 ¥Zv 820 96°¢€ €€ 2e0’o 020 YA L'y 8% LL0L 0LFL  0€S ore 03¢ 00001} |96 €090
0cl &S 0% |[#00 €0F €€ 6200 /20 Gl LG 6% 168 0.2t 08% 097 0} 000025} 19620 LC
00 89 ¥6°€C LLO €8¢ 0s'c 000 0€0 4 ¥'e r'8 696 0ZFL 00§ 0L8 00 00001} 1962020
0/l |G/ 96 200 S 8z'c Ge00 €20 vi 0% LY 098 092t 00§ 08 00 00007} |96 L0 %C
09} G6 orv 120 69°c 6€°c 8200 /20 Gl 6% €6 6/8 0.2, 08F 008 G0 000°0/9} |96 00}
09} G6 G/Y /90 80% ¥8°c 0r00 6.0 4 € 6°¢ 688 062t 08¥ 0L8 20 000°00¢€ |G6°C) L2
0GC vcl L€ |/v'0 0€¢ Go'c P00 120 4 2€ 0¢c 898 042t 008 0ze 8t 00000} |G6°CL €L
0/l 86 67 90°L £€e'e Go'c /P00 €20 vi ¥'e Zr r'c6 022k 09F 0ee 8¢ 000059} |G6°LL 62
09) 8/ 9¢¢ 80 8.7 6v°C ¥€00 920 4 0¢ £e 08/, 096 09v 0zZ8 69 0000419} |G6° 4L G
0gL ¢l GZ¢ 680 9¢7¢ 922 £200 800 Gl 9% 8¢ /26 0G0+ Gi¥ 0£8 86 000080} |G6°LL O
o¢lL 0! 88°C GL'} €L} 0/°} GL00 200 Gl 0% g€ 166 090+ 08¢ 0.8 2T 00000} |G6° 0L 8}
o¢L 9¢ 0.2 190 60°C 16°} €L00 110 vi € 8L 268 056 0.8 008 ¥l 000098} |G60} +0
orl 29 ¥/.'C 880 98°L 18} 2200 €00 cl L€ Gt ¥'00L 00t 0G€ 0Z8 07} 000°09¢€2 |66 60 0¢
0Gl 99 6LC 2Lk0 /0T 26} €00 210 9l 09 6% 198 046 00¢ 008 LT} 000°08/% | 666090
0¢ 0¢ G/°L GL'O |09} 86} 2L00 100 8l 8¢ 0% 966 058 ore 068 20C 0000/} |G680°€C
09 6¢ ¥.'L 600 G9'L 86} 100 900 4 0¢c 0¢c 816 0298 (oI % 06/, 60C 000°06¢} |G6'80°60
05 ¢&¢ G8°L 9L°0 69°t 86} 8000 00 Li 2€ b4 €76 0998 £Le 0,8 042 0000212 |66 20°9¢
0. 6¢ 08t 100 6/°t 19°} 2L00 0L0 4 Gt r'e 8°€0L 016 0L 0L8 ¥'ic 00004192 |66 20°¢C}
08 6¢ 0/} 120 6%t 9e} L1200 L0 cl b 4 06 G'/0L 090+ 04€ 068 86} 000°02.% |66 90 8¢
08 8/ G6°L €L0 |28} 86} 000 6.0 vi €6 g€ 998 0¢€8 (oI % 028 L'/} 000°065% |G6 90 7}
0¢ 0 28t 810 9L 86} 8000 G0 91 6% 09 ¥2GL 0LFL $EE 0r'8 89} 0000%.L€ |G6GO LE
08 ¢&¢ 06°L €L°0 |1Z°} 0/°} 2200 G0°0 6 L€ .€ /G0l 00°LL 02 06/, ¥€l 000°08.€ |G6 GO'L}
06 9¢ 00¢ 120 6.2 1.2 9,00 900 cl LG 19 LbEL 0L LE  0GE 028 L€} 000°00S€ |66 G0 +0
ybrl b |ybw  ybw ybw ybw ybw ybw ybw ybw  ybuw 9 ybw  woysn o S/ W

dlL d ¥Od|NL ‘BioN ‘BioueN N-SON N-ZON N-YHN Buo Buod sgod 1es oa ‘puo) o (m) (9] ajeq

'0d09 4aod oa Hd ‘-dwajl

'L66LCLLE - V661710710
0'80. L uni ‘sjppiw qozs je eung




cLe

G

G

0clL 69 8LC 200 9472 £0°C 8200 600 Li ,C 0¢c 6G8 020, 0¥ 0,8 6/ 000022} |26 4L C)
09 69 8rCc 020 8272 GLC 0200 tLO Li Gt Zr 968 0r'LL Gi¥ 08/ 26 000041 |26 0} 62
orl L0} l6°L 020 (1L} 0/°} 2L0'0 900 61 ol 4 8% 896 0G0t 06€ 0€8 9°ti 000°0L02 |26 0L L}
goL / 0€C 690 19°} 86} 2L0'0 200 Gl 6°¢ Gt LGEL 08°CL G6E 068 27l 000°€86 |/60} L0
0/l L6 09t 800 (2GS} Vil 6000 G0°0 cl £e 8¢ 6°C0L 0L0F 08E 0L8 09} 000°0€€t |26 602}
08 ¢ 89°L 900 |29} 86} 2L0'0 200 L ¥'e 0% ZP0L 056 09¢ 028 66} 000088} | /660 °€0
0Ll ¢ 18, €€0 8F') £ 8000 €20 vl b 4 26 .92t 02°LL 0GE 0.8 042 0000942 |26 80°}C
o¢L 6¢ G8°L 800 |/Z°} 86} 0,00 810 ol 6°¢ 0¢c .68 0r8 0s¢ 0r'8 28} 000°05€€ | /68090
06, ¢/ LL°L PEO  (EFL 9e’} 0200 S0 9l 9% 8¢ 978 0998 08¢ 028 09} 000°04GS | /62060
o¢lL G68 0¥t 100 6€°} 9e} 9,00 200 L £t (o ¥ 06 0S8 08¢ 08 08} 16°909¢
00l 0! 8L} ¥LO 0t 20} 2L0'0 200 el Sr 0% LI¥L 09°€L  02E 0.8 06} 000°0+¥02 |26 900}
0Ll 6¢ 0/} 220 |8F'} 9e‘} ¥200 0L0 0] £e L€ 106 046 gog 0€8 L) 0000092 | /6 G0 8¢
0. 0 02C 9¢0 ¥8°L 18} 2100 200 0c L'y 0% vrLL OF'LL  OFE 0r'8 €6} 0000/¥2 |26 GO}
0¢ck 6¢ 0L¢ /80 €67C 6¥°C 9,00 200 cc 8% 6°¢ 8v2L 08°¢€t 06€ 0.8 80} 0000422 |26 0 0€
0Ll 9¢ 00¢ 6¥°0 16T (o] &4 £L00 €00 9l 8¢ 0% 626 0S'tLL 00F 098 L9 000°00¥2 | 26 Y09}
orL &€ 00¢ 8¥0 2G7¢ 6v°C 2100 200 L 8¢ A LV6 0G'LL 0¥ 008 0/ 000°09¢€2 | L6 #0 €0
0/¢ 9Y 9¢c 2€0 £ 9L°¢ £200 G600 vi 26 £t 096 002t Oi¥ 028 66 000°092€ |26 €06}
0cl ¢9 L0Y 620 9/°¢ 29°c 8200 L0 8l 9% 0% 646 002, OLF 08 2% 000°08/2 | /6 °€0°G0
00c L6 2Ly G€0 LL°€ 0s'c LE00 €20 vi L'y 0% 208 004t Oy ore v 0000822 |26 206}
08L |LLL 0Y 620 9/°¢ 82'¢c Ge00 S0 vi L€ St 6%6 06°€L 0¥S 0z8 00 000004} | /62060
09/ 88 G8'c €20 29°¢ 8z'c 2e00 1€0 4 0¢c r'e 686 0LFL 00§ 0ze 0t 000064} |2640°¢CC
orlL ¢/ 08¢ €L0 /9% 6€°c 0€00 G20 vi 6°¢ r'e v'/8 082k 08F 008 00 000°08¢} | 264080
ocL 82 Gzc €00 22t Ggo'c P00 2L0 Gl € b 4 Lv9 006 (0)A4 008 6t 000059} |96 CL 8}
orlL G99 G6C 910 6.2 09°C /600 940 9l 144 St €28 0/t 0S¥ 0z8 L't 000089} |96 CL L}
0cl ¢9 /821920 192 6v°C 2e0’0 600 el 9°¢ 8% G/6 082t Oi¥ 0ze 0% 0000642 |96 L} /2
0glL 82 99C 810 8¢ YA /200 800 vi 2€ 8¢ 002, 06€t 0¥ 0£8 68 0000902 |96 L L€}
oLy 4% 052 ¥20 9272 GLC 0200 600 4 9% 8% G/6 0v'LL 08¢ 0,8 68 0000282 |96 0} 0¢
o¢L 6¢ GZ2Z GL0 0472 £€0°C 1200 S00 0l Y4 ¢ 068 056 (0]0] 4 0Z8 €T 00008/} |96 0L 9}
096 #0! GZZ 620 00¢ 26} €L00 900 el Gt £r 8°/0L 0G°LL 0.8 028 €T 0000992 |96 0} 20
0clk 29 2L'C €€0 6/°} 0/°} €L00 600 cl L'y 6% 802t 0C¢t 0G€ 067 €L 000°096€ |96 608}
Orl 86 92C €20 €07¢ 26} 0,00 00 14 0¢c a4 v LLL 040 048 028 0/} 0000422 |96 60 %0
09 69 9LC GLO 102 26} ¥000 600 cl 6¢C 9¢ 0C0L 06 0.8 0.8 66 0000%/} |96 80°}C
0L €&l 29t €0 82t e} 6000 €00 /L 9% 0% 6/LL 02k 0S€ 068 G/} 0000822 |96 80 20
ybrl b |ybw  ybw ybw ybw ybw ybw ybw ybw  ybuw 9 ybw  woysn o S/ W

dlL d ¥Od|NL ‘BioN ‘BioueN N-SON N-ZON N-YHN Buo Buod sgod 1es oa ‘puo) o (m) (9] ajeq

'0d09 4aod oa Hd ‘-dwajl

'L66LCLLE - V661710710
0'80. L uni ‘sjppiw qozs je eung




4744

0Ll 99 8/°C 800 0.2 6v°C Ge00 810 L LY 2cz8 0v'LL 0z 008 07T 0000202 |26¢C) ¢c

0¢L 89 69C 200 /97¢ 6v°C 9€00 SL0 4 L€ b4 19/ 0L0F 0S¥ 08 9%¢ 00002t |26CL 0}

09} &S G9C €00 2972 6v'C 6200 0L0 Li L€ X4 608 090, 0¥ 0S8 L¥ 000°00€L |26k} 92

ybrl b |ybw  ybw ybw ybw ybw ybw ybw ybw  ybuw 9 ybw  woysn o S/ W

dlL d ¥Od|NL ‘BioN ‘BioueN N-SON N-ZON N-YHN Buo Buod sgod 1es oa ‘puo) o (m) (9] ajeq
'0d09 4aod oa Hd ‘-dwajl

'L66LCLLE - V661710710
0'80. L uni ‘sjppiw qozs je eung




i

000 800 GL 106G L'bL G'IS |0S c 0c G606/)
0¢ GG 000 910 re 08 L€L 946 |0oF c 0L G6 ¥0'G0
000 G00 9c |0¢CL 02 049 |0€ c 0L G6€0¢cc
L} Gge 000 920 9C 06 00+ 0%6S |0C c 0oc G6°£0°80
000 0L0 Z2c |06 00+ L'6¥ |0€ L 0L G6c0¢cc
r'e or 000 2Lo 0¢ 00, ¥8 605 |0C c o¢ G6¢0'80
000 ¥0°0 2T 0°bL ¥LL L09 (0¥ 2 o¢ G6'L0GC
.C or 000 Gzo 9Cc |00t 08 1[G |0} £ 0c G6°L0°LL
000 ¥S0 0¢ 0t 8t 69¢ |0C L RANA
0¢c 19 000 6¥0 9C 00, S8t S¥r |¥ c or R ANA]
60 144 000 120 0% 06 |8°bL £°16 |08 2 0c v6°LL 0
000 ¥90 9¢ 0°tL 29L L¥S |0€C v6°LL 9L
000 0€0 2€ 04t L¥L 274G |02 ¥6°LL°CO
000 0Z0 8C 0tk 872 L09|0S ¥60L°6L
9t 4 000 GL'0 92 00+ G0L 69¥ |0 c or 7601 G0
9t 0¢ 000 ¥€0 0¢C 0/ 00, G2 |00L |€ 0ic ¥6°60°LC
000 0€0 0C 0/2 ¥v'4L LvP|0SE | ¥ or ¥6 6020
000 220 0C 06 68 Lev |0} ¥6'807%¢C
G¢ Gge 000 €80 22 08 9°tL €4r |0S c 0S ¥6'80°0!
0 000 Ge0 ZZ 08 68 ¢gr|oe £ 0/ ¥6°/0°/C
000 ¥e0 22 0%L 26 |LOF |00} ¥6°L0°CL
000 ¥0 (8L 09 ¥ZL 60F 2 ot ¥6°90°6¢C
€0 000 80 94 06 G/ L0S |02 L ot ¥690°GL
000 820 '/} 06 L6 Glr |0} L 0c ¥690°L0
8% 000 8¢0 8t 09 GO0L LPr|0O€ c o¢ ¥6'G08L
000 90 02T 09 ¥rZL 6%€S|0C £ 09 76 G070
000 900 02T 0/ &4k G0S |02 2 0/ 76 090
' 000 900 02T 0/ 9¢€ G0S |02 c 0c ¥6°€0°€C
000 ¥00 2C€¢ 0Lk 6€L 675 |02 c 0S 76 €060
Y 000 €00 82 04t 9%t €65 |09 Z ocl L RAIRNA
000 /60 |9C (06 L€L GFS |04 0 0/ ¥6'¢0'60
6} 000 GE0 8T 00t LTFL 609 |0 £ 09 ¥6°L0°9¢
000 6€0 82 08 9¢L L9S |0} )2 0c ¥6°L0°CL
yod ol ybd ol ol pybd bl ol bl pybw  ybw  ybw  ybw  ybw  ybw  ybw  buw | bl b1l yon  ybw
J0}  sIp ) SIp 01 ‘sip | sIp jo}] ‘sip 7o} J9p )
uz ND NO 'sipg 4 sy sy v 10} |V un un a4 a4 A eN BN e) VNV jousyd IO “4x3 ajeq
‘L66L°CLLE - ¥66L°L0°L0
LS 0°80/ ) unil ‘ejppiw qozs je eung




i

000 000 ¥ 02k 0Lt 0G¥ |0€ 2 0c 96 L0t¢
8L 000 00 9c |02t |0+ 09 |0S 2 0L 96200}
000 £0°0 9Cc |00+ 0°t4 0°6F |0OC 2 0c 96 90 9¢
0¢ 6¢ 000 100 ¥C 0F%L O°LL 0¥ |0€ 2 0l 9690¢!t
000 200 ¥C 04 0CL 06G¥ |0 L 06 96 G0 6¢
0¢c 000 100 8°C |0€L G0L L¥¥ |0€ c o¢ 96 G0 tL
000 00 9C |06t (0FL ¥¥¥ |0€ 2 061 96 G0'C0
000 100 ¥€ 0GL 0Lt 09 |0€ 2 08 96 +0°/L)
ol €00 000 G8 |02t ¥¥L 046 |0€ c o¢ 96 ¥0°€0
000 00 0v (022 0%l Z%9 |0€ 2 0L 96 €00¢
vl 000 100 8% |09C G'tL 169 |0F c 0L 96 €090
000 00 2¢ |08L 0¢€L ¥v€9 |05 2 0S 96¢0'Lc
9t 000 £€0°0 9 |0€L G9L L'29 |0€ g 0c 96¢0°20
000 G00 2¢ 106G 9%FL 9°€9 |0C g o¢ 96°L0tvC
Gt 000 2L0 0 |0GL 0+ 209 |0€ 14 ot 96100}
000 200 ¥€ 0€L 06GL 0%S o€ g 0oc G6¢l /¢
9¢C 0 000 £€0°0 ¥€ 0GL €71 065 |0y £ 0oc G6¢clL¢El
000 200 2€ 102k LF¥L ¥FS |04 c 0L G6'Ll6C
1T 06 000 000 ¥e 0€L 2Lk 926 |02 £ 0L G6LLGL
000 200 0¢c |02k 9€L 096G |02 14 0c G6LL°LO
000 900 9C |00+ L€k 0°1S |0€ 14 0 G60L8L
0¢ g8 000 G00 9Cc 00F |6CL [0S |08 £ 09 G60L Y0
000 280 rZ 06 02t S/¥ |0} c ot G660 0¢
re 00} 000 GLO 2 |06 28 0%6r |0t 0 0S G660 90
000 900 2 |06 96 06v |0y L 0L G680°¢€C
9t 0¢ 000 200 reZ 08 96 08y |oF c 0S G6'80°60
000 800 re 0/ L8 00§ |02 0 0 G6/.09¢
L} 0c 000 600 9t 108 98 0%6r |0} 0 0l G6/0¢lt
000 200 2 |06 98 0%r |04 2 0c G6908¢
0¢ 09 000 910 0C 06 +0L 09% (0¥ 2 0oc G6907t)
000 €00 9L 106 0Lt Z6¥ |04 2 o¢ G6GO'LE
000 00 9b 106 G0t 0¢tr |iC 2 0S G6G0 /L)
X4 0/ 000 £0°0 L |09 ¥LL 08F |OF 4 0l G6 G010
yorl ol b b ol pbnd yorl bl ybw  ybw ybw  ybw ybw ybw ybw ybw | ybn b1l yon  ybw
J0}  sIp ) ‘sSIp Sip | sIp jo}] ‘sip 7o} J9p )
uz ND NO 'sipg 4 sy v 10} |V un un a4 a4 A eN BN e) VNV jousyd IO “4x3 ajeq
‘L66L°CLLE - ¥66L°L0°L0
cL9 0°80/ ) unil ‘ejppiw qozs je eung




i

8¢ 000 G00 9Cc |0€L 0/ 079 |0OF c o¢ l6°LL¢cl
000 Lo 8'c |0€L 02t 099 |0€ 2 o¢ 160} 6¢
.€ 000 800 0c (0L 0%, 079 |0€ 0 or 160L/)
000 200 8C 0%L |0F%L 069 |0 2 o¢ /60110
000 00 8'c |0t (0CL 079 |0S c 0c 1660/)
0% 000 600 8C 0¢CL |0t (0F9 |04 c 0c 16600
000 G00 9C |0kt (€4L 0°8F |06 2 o¢ 1680°tc
1T 000 200 0% 02 68 08S |0 0 or /68090
0¢ 000 00 2 |06 08 0%Fvy |0S 2 o¢ 162060
000 G00 0C 00, 06 O0%F |0 0 o¢ 16°909¢
6t 000 ¥L0 0 |00+ (904 6/F |0S c 0c 26900/}
000 Lo 9c 0CL |00t |0GF |09 g o¢ /6°G0°8¢
Gt 000 800 6L 04k 0L 0°€S (o€ 2 0c 16G0t)
000 800 ¥C (0€L 0FL 049 (09 2 o¢ 167008
0¢ 000 2e0 2c |02k 011 029 |09 2 0c 16709}
900 200 2€¢ 0%k 29t 065 [0St 2 0L 26 70°€0
000 Lo 8Cc 0¢CL |0%L |08G |09 g 0/ /6€06!)
L} 000 200 0¢ 0%t |0°€L |08G |09 g or /6°€0G0
000 200 ¥€ 0€L 06L 019 |0 2 09 16¢06!)
0¢c 800 L0 9% |00C 06, 0t/ |0€ c 0S 16°¢0G0
000 LLO 9°¢c 00z |06, 069 |09 c ot 16°L0¢cc
Gt 600 600 0¢ 0€t 06, 099 0¥ c 0 /6°L080
000 100 8¢ |08, 06, 089 |0F L or 96¢L 8L
0} 000 200 ¥€ 0L 09t 069 |0€ L 0c 96¢LLL
000 €L°0 G'CZ 0Lt |0°Z) |0°€S |08 L 0/ 96°LL/C
0} 000 ¥0°0 ¥C 04k 09t 0%6S |0Z 2 0c 96°LLEL
000 00 €C 102k 0%FL 09 |0Z £ o¢ 960} 0¢
Gt 000 000 9 |0€L 0°¢L 046 |0€ 2 09 96091
000 100 ¥ 02k 02t 08% |0€ 2 0c 960/ 0
2L 000 2 0¥Z 00+ 0°/S |o¥ 2 or 96 6081
9t 000 000 8C 0€L |0°€L |09 |08 2 08 96 6010
000 800 8°C (0L (0t} 0°6F |G 2 0l 9680°Lc
Gl 000 #0°0 ¥ 02k 00L 0%¥ |0C [ 0l 968020
yod ol ybd ol ol pybd bl ol bl pybw  ybw  ybw  ybw  ybw  ybw  ybw  buw | bl b1l yon  ybw
J0}  sIp ) SIp 01 ‘sip | sIp jo}] ‘sip 7o} J9p )
uz ND NO 'sipg 4 sy sy v 10} |V un un a4 a4 A eN BN e) VNV jousyd IO “4x3 ajeq
‘L66L°CLLE - ¥66L°L0°L0
477 0°80/ ) unil ‘ejppiw qozs je eung




000 200 0€ 0GL 02t 065 |0or h 0¢ l6¢Clcc
Gt 000 800 0¢ 0€L ZvL 00L|00L |} 0¢ 16°CL 0}

000 020 9C 02, 98, 065 |09t L 0¢ 16°L1°9¢C

yod ol ybd ol ol pybd bl ol bl pybw  ybw  ybw  ybw  ybw  ybw  ybw  buw | bl b1l yon  ybw

J0}  sIp ‘SIp  J03  ‘sip Sip 03 ‘sip 10} Jap

"s| "Jo B (4] B ou?d I )X aje
uz ND NO ipg 4 sy sy v 10} |V UN  un a4 a4 A N N 0] VNV jousyd 1o X3 jeq
'L66L°CLLE - V661710710
ch/8 080/} w». ‘sjppiw qozs je eundg




cL/6

G606/)
G'6 £¢ 1T 6¢ 20 0L0 0c G6 ¥0'G0
G6€0¢cc
£e [+ 2c 0} 20 0L0 0¢c G6°£0°80
G6c0¢cc
0¢ 6¢ 8¢ 8¢ €0 0L0 0¢c G6¢0'80
G6'L0GC
6% A4 b4 4 20 0L0 0¢ G6°L0°LL
L RANA
9L 60 L0 .0 S0 0L0 0c R ANA]
6% 60 60 90 20 0L0 0¢c v6°LL 0
v6°LL 9L
¥6°LL°CO
¥60L°6L
bl 4 L€ .€ 0¢c L0 0L0 0c 7601 G0
Y 4 &4 9t 0 L0 0L0 0¢c ¥6°60°LC
766020
¥6'807%¢C
8¢ b 6t Gl L0 0L0 0¢c ¥6'80°0!
06 £¢c 8¢ 2t 20 0L0 144 ¥6°/0°/C
¥6°L0°CL
¥6°90°6¢C
Z8 08 8% Ly L0 0€0 0¢ ¥690°GL
¥690°L0
¥'C 6} 0¢c 60 L0 0L0 0¢ ¥6'G08L
76 G070
76 090
Y4 L} 8L S0 00 0z0 Gc ¥6°€0°€C
76 €060
9¢ 0 20 €0 00 0L0 0¢c L RAIRNA
¥6'¢0'60
0¢c 0¢ 06 20 20 0L0 ec ¥6°L0°9¢
¥6°L0°CL
ybrl o ybn ybrl ol ybr ybri ybri ybri
sSip Sip SIp | ‘sIp SIp SIp ‘sip
no veb i dd IN deb il 10 PO BH uz R

'L66LCLLE - V661710710
0'80. L uni ‘sjppiw qozs je eung




cL/0}

96 L0t¢
0¢c 06 .C G0 20 0L0 0¢ 96200}
96 90 9¢
0¢ 6} 80 L L0 0L0 or 9690¢!t
96 G0 6¢
a4 0¢ 0¢ 2t 60 0L0 06 96 G0 tL
96 G0'C0
96 +0°/L)
or g'e r'e Gl 4 0L0 0¢ 96 ¥0°€0
96 €00¢
9 G9 0} 0¢c 20 0L0 0c 96 €090
96¢0'Lc
(o4 4 8L 20 S0 0L0 0¢c 96¢0°20
96°L0tvC
.8 8/ 0} €0 8L 0L0 0c 96'L0 0!}
G6¢l /¢
orv ¥0 r'e 0% 0 0L0 [ G6¢clL¢El
G6'Ll6C
6% e .€ 2¢ 20 0L0 G¢e G6LLGL
G6LL°LO
G60L8L
60 b4 1T 6¢C 20 0L0 0¢ G60L Y0
G660 0¢
(o4 06 8¢ 1T L0 0z0 0c G660 90
G680°¢€C
6°¢ 8°c 0¢ ' 0 0L0 0¢ G6'80°60
G6/.09¢
Y4 L} Le .0 €0 0L0 Ge G6/0¢lt
G6908¢
6% 6¢C LY 8¢ 00 0L0 0¢ G6907t)
G6GO'LE
G6G0/L
79 1T 6¢C ' L0 0L0 0c G6 G010
ybrl ol ybd bl ol bl bl ybri ybri ybri
sSip Sip 03 "sip | ‘sip ‘sip ‘sip sSIp
no veb i dd qd IN deb il 10 PO BH uz R

'L66LCLLE - V661710710
0'80. L uni ‘sjppiw qozs je eung




4743

1c 8L vy .0 ¢l 0L0 or l6°LL¢cl
160} 6¢
2 6} o 4 60 2t 0L0 0c 160L/)
/60110
1660/)
0¢c 0r 6°¢ 2t 0¢ 0L0 0¢ 16600
1680°tc
8L 12 LY S0 0t 0L0 Ge /68090
9¢ Gc 26 .0 20 0L0 or 162060
16°909¢
a4 6} 6°¢ 0} S0 0L0 0¢ 26900/}
/6°G0°8¢
L'y 8L Gt 2t 20 0L0 Gr 16G0t)
167008
0¢ G G¢c 8L 0¢ 0L0 0¢c 16709}
26 70°€0
/6€06!)
(o4 0¢ 9¢ 0¢c 80 0L0 0¢ /6°€0G0
16¢06!)
G6 9T 0¢c 4 Gt 0L0 0¢c 16°¢0G0
16°L0¢cc
0% |4 9¢ 60 S0 0L0 0¢ /6°L080
96¢L 8L
0¢c 9°¢ 8°¢c G0 90 0L0 00, |96¢t L)
96°LL/C
6t [+ 4 0¢ 0 20 0L0 0¢c 96°LLEL
960} 0¢
8¢ 6} 0% 20 80 0L0 Ge 96091
960/ 0
96 6081
0¢c 12 9¢ 80 0 0L0 0¢c 96 6010
9680°Lc
x4 4 .C 2’} 20 0L0 0c 968020
ybrl o ybn ybrl ol ybr ybri ybri ybri
sSip Sip SIp | ‘sIp SIp SIp ‘sip
no veb i dd IN deb il 10 PO BH uz R

'L66LCLLE - V661710710
0'80. L uni ‘sjppiw qozs je eung




474

162122
2 6T . 60 8% 0.0 09 |Z6¢CL0L
/61192
yod oy ol yod yod b ol ybd oo ol b bl
"sIp 'Sip  J0}  "sIp 'SIp '}J0}  'SIp  °J0} 'sip  ‘J0} ‘sIp
ol n "]10} | aje
no veb i dd dd IN deb il 19 19 po py BH BH uz U

'L66LCLLE - V661710710
0'80. L uni ‘sjppiw qozs je eung




474

G

0clL ¢/ 0L€ GLO G67¢ £€8°C 8200 600 9l 97 €6 0/8 0.0, 06€ 008 69 000°09¢¥ |66 0 GO
0oL €1 88°c 890 02°¢ 9L°¢ 2200 200 2 ol 4 26 0°€0L 00€L ¥EFP 08/ 66 0000%0€ |66 €0°¢C
oLl 69 0cc 00 00°€ £€8°C 000 ¥#LO vi Sy L€ Z2v8 0£0L Liv 067 29 000°0€/2 |G6°€0°80
0cl &S 09¢ €¥0 (LL€ Go'c 100 LLO el ¥'e 0¢c 9G8 0Lt 0¥ 09/ S% 000'09/2 |66 20 ¢c
00} |G/ 0Zv ¥€0 98¢ 29°¢ Ge0o 120 vi ol 4 St /88 0G'LL 06€ or/. S% 000°00¥Z | G620 80
0. ¢9 08¢ 00 0G°¢ 9L'¢ 9€00 0£0 4 € Gt £98 022t Gy 08/ €'} 000029} |66 4062
0cl ¢/ /G€ 1910 P 9L £e00 220 el bl 4 ¥'C 06/, 090+ 02F 067 €'} 000005} |G6°L0°L})
orlL 68 0L¢ /20 €87¢ 092 /P00 810 4 € Gt 808 060+ O02¥ 0z, 0°¢ 00009} |#6°CL 0C
06, 48 0€c I¥0 68°C 862 €600 920 el L€ Zr /88 024t 8i¥ 06/ GG 0000522 |#6CL T}
08 99 06% 22T 697¢ 6v°C 9€00 /L0 L Sy 44 6z8 0,0+ O00F 0.7 29 000069} |#6 L} 0E
orlL |G/ 06€ 80 2L¢€ £€8°2 er0'0 G20 0¢c 9% 8¢ 29/ 0¢6 (0)A4 08/ 89 000°08G L |#6 L1 9}
06 9¢ 00t G8°L 612 80°C £200 G600 91 bl 4 26 8G6 080t Gi¥ 008 00} 0000L¥L |#6°L}CO
0/l L6 98C 180 6€7T 922 9,00 200 9l 9¢ 0% 606 050, OLF 069 06 00000} |#6 0L 6}
0cl 88 ¥9'C [¥0 11T £0°C 6,00 2L0 4 2€ o4 9Cc6 0r'6 08¢ 0r'8 G7i 000022} |#6 0} GO
00}l 49 06¢ ¥0CT |98°} 18°} 200 ¥0°0 vi £e 6¢C S¥8 058 0s¢ 028 67! 000099} |#6 60 }C
0. 6% 09°¢ G9°} G6'} 18°} ¥L00 2L0 L bl 4 96 9¢6 0678 0s¢ 0L8 G/} 000098} | #6 60 20
0/ 99 0.V €20 |60 060 8000 S0 vi £e Sy €60, 056 (oI % 0¥'8 002 000°0cr L | #6 80 %C
00 9l 0/.¢€ 02C |0S'} 9e’} 0,00 €L Gl 144 6°¢ r€LL 096 gee 028 Z'€c 000064} |#6 800}
06¢c / 062 08°t 0L} 20} GL00 £00 Yy St 8% GUGL 00€L (L)€ 0£8 622 000069} | #6 £0°LC
0¢G 9¢ 09¢C €0°} 1G'} Vil 9,00 600 0c 144 LY .76 006 oce 028 06} 000°0€6} |#6 L0°€}
08 ¢&¢ G9°L ¥€0 LE} 0z} 0000 ZLO 81 Gt £t 8'8/L 06F%L 0€€ 088 0%C 000°0¢€42 | #6 90 62
ogL / £€6°L ¥00 68°L 0/} 9,00 810 Ll 6°¢ 9¢ 8'G0L 0G0+ 8¥E 008 GG} 0000682 | #6 90°G}
06, 6¢ 8,C 600 €172 902 9200 S00 el L'y 8% /68 0878 cee 028 09} 000°06¥%€ | #6900
oc / 82T 090 (1L} 0/°} 0200 S0 el St 28 G'/EL 86Tt 0OFE 008 8/} 000°056C | #6 GO'8}
06l 0¢ 00¢ 910 ¥8°C 122 6L00 41O ic LG €6 186 0r'0L 06€ 0€8 9T 000°0/2¢€ | #6 G0 +0
0cl 82 /9€ 100 99°¢ 0s'c Gr00 2L0 8l 09 .€ 0¢6 060} GG 08/ 08 0000829 | #6 ¥0 0C
0/l 9¢ 08°¢ GZ'} GG 6v°C 1200 #00 0l € Zr ¥98 0L0L 06€ 008 68 000°060¢ | #6 0 90
ocL c¢cv GZc 6¥0 9.2 092 9200 £€L0 Gl 9% 0¢c 198 0¥'0L 06€ 068 ¢/ 000'02.2 | #6 €0°€C
00c L6 026 G6°} Gz'e 9L 6200 900 Gl L'y Zr 6%6 0.°LL OFF or8 ¥'9 0000422 | #6 €060
orlL 68 orG 12} 6LF ¥8°c P00 0€°0 vi 9¢ Zr 106 092t 09% 0e8 L't 0000LG} |#620°€C
0cl 68 0/.¢ 100 69°c 0s'c 900 ¥LO 4 ¥'e (o4 €18 0r0oL 0t¥ 0£8 06 0000942 | #6 20 60
0¢cc |G/ 0LG G600 GIF €€ 800 L£0 Gl 9¢ .€ 19/ 000} GS¥ 08 0% 00006} |#64L0°9¢C
08, L6 8¢Y 050 80% ¥8°c $S00 610 Ll 44 8¢ Lv/. 096 (0114 08 8% 0000862 |#6 L0C}
ybrl b |ybw  ybw ybw ybw ybw ybw ybw ybw  ybuw 9 ybw  woysn o S/ W

dlL d ¥Od|NL ‘BioN ‘BioueN N-SON N-ZON N-YHN Buo Buod sgod 1es oa ‘puo) o (m) (9] ajeq

'0d09 4aod oa Hd ‘-dwajl

0'80Z ) wii yueq Jybu gozs je eung

'L66LCLLE - V661710710




474

G

i

00¢c 6¢ 02T ¥LO (€61 18°} ¥LO0 LLO cl a4 St 800, 096 09¢ 028 v/ 000°00.2 |96 200}
0¢cc 69 €220 042 £0°C 8,00 S00 9l Ly .€ r'/8 028 09¢ 008 L8} 000°04L0€ |96 90 9¢
G8. 9rv 0Lv 922 |¥8'} 18} /000 200 81 144 LY 8°0rL O¥2Ct 0.€ 0.8 Z2°ic 0000422 196 90°¢C}
0. ¢&c 06C 8¥0 2r<¢ 182 2100 €00 el ol 4 Sy 9%EL 00FL 06€ 0€8 ¥El 000°098¢€ |96 G0 62
08 99 G9C 600 097 6v°C €600 800 9c 8 06 966 0.6 06¢ 0L8 G¥i 0000282 |96 GO}
08 69 /62 |€€°0 ¥9°C 09°C ¥200 200 el 6% €6 EvLL 044 Gi¥ 028 L7l 000082 |96 G020
08, 9¢ £8v G0 8¥¥ 544 G200 S00 8l L'y 9% €16 024t 0S¥ 067 99 000°080¢€ |96 ¥0 L}
0.& 68 v,V €€0 544 8Ly 9€00 610 Gl bl 4 Sy 2€0L 0L€L G9F 0,8 €6 000°09¢€2 |96 0 €0
0cL 9l 88°C LL'O 1/2°€ €€ 1200 200 0oc 8% 09 66LL 009, 0€S ore rve 00005 L |96 €0°0¢
09} 49 £EY 6£0 ¥6° €.'¢ 2e00 8L°0 8l bl 4 8% /66 06¢€L O¥S ore 8t 00001} |96 €090
0/l 99 92 820 86°%¢ €.'¢ 000 €20 Gl €6 06 168 0.2t 06F 097 0} 000025} 19620 \C
06 G/ G6¢ G000 06%¢ /G 000 0€0 4 £e r8 6%6 06€L GIS 08 00 00001} 19620 20
09, 8/ 8¢ 100 (1/2°¢ 0s'c 9€00 €20 4 ¥'e 8¢ 098 092t 0§ 0L8 00 00007} |96 L0 %C
09, 88 2Sv v.0 8¢ 0s'c G200 920 vi 6% 09 6/8 0.2, 06F 008 G0 000°0/9} |96 100}
0Gl 86 006 160 607 ¥8°c 000 120 4 0¢c 0¢c 196 00FL 98% 0L8 20 000°00¢€ |G6°C L2
09/ 88 ¥.€ 9.0 86T 122 600 €20 el € ¢ €08 044L 048 028 ¢ 00000} |G6°CL €L
0/l L6 GEY 20} £€e'e Go'c P00 €20 4 0¢c Ly 6¢6 022k 08F 08 0% 0000591} |66 'L} 62
orl. [/ 8¢t 20} 962 922 €00 920 el 0¢ 0¢c 08/, 096 (0)A4 0,8 69 0000419} |G6° L1 G
0G5l 9l 09°¢ 89°} 26t 18°} ¥200 600 vi 87 r'e £88 000t Gi¥ 0zZ8 86 000080} |G6°LL O
ock ¢l 16T |62t 2L} 0/°} 6L00 400 81 0% LY /0L OF'LL 08 0.8 ¥ 00000} |G6 0L 8}
0cL 6¢ 122 290 ¥0'C 26} 9,00 00 4 6°¢ 0¢c v'/8 0€'6 0.8 008 ¥l 000098} |G60} +0
0GL 6¢ L2c 8¥°L €'} 0/} ¥200 100 0l L€ o4 .78 006 0s¢ 0Z8 07} 000°09¢€2 |66 60 0¢
06 ¢S 80¢C ¥L0 v6°L 18°} €600 0L0 9l 6% 6¢C €98 046 Ggog 0.8 8T 000°08/% |66 6090
0c ¢l 08k 6L°0 19°} 86} £L00 200 2 L'y L€ 160} 086 ore 068 20C 0000/} |G680°€C
09 6¢ 2.’k 900  99°t 86} 100 200 Li a4 0¢c .06 0,8 ore 06/, G0C 000°06¢€} |G680°60
09 ¢&¢ L't €10 65t Vil 6000 2L0 91 £e r'c 980, 096 9L¢ 008 0°t2 0000212 |66 20°9¢
08 6¢ 06°L 900 8L 0/} £L00 €L0 cl L€ Ly 820} 006 oce 0,8 G'iC 00004192 |66 20°¢C}
09 0¢ 08t 020 |09} Vil 0200 LLO el b 4 06 6°€0L 020+ 0C€ 068 09} 000°02.% |66 90 8¢
oLl (¢l 02 0L0 0272 26°} 0500 €20 L £9 6°¢ 0/8 0€%8 ore 0L8 €/ 0000657 |G6 90 %}
or 0 06t 6¥°0 54l 9e} 0,00 S0 91 26 29 Z2°/GL 0LGL ¥EE 0r'8 0/} 0000%.L€ |G6GO LE
08 6¢ 06°L €L°0 |11} 0/°} 2200 G0°0 cl .€ v £°€0L 08°0F GZ€ 06/ Z°€l 000°08.€ |G6 GO'L}
0¢ €1 022 2L0 807¢ £€0°C 8,00 €00 cl 26 Sy 8°/0L 0G'LL ¥GE 028 €T 000°00S€ |66 G0 +0
08 ¢9 26'C €F0 6v'C 18T 6,00 0L0 el o 4 Zr 086 0r'LL 28¢ 008 /8 000062 |S6 06}
ybrl b |ybw  ybw ybw ybw ybw ybw ybw ybw  ybuw 9 ybw  woysn o S/ W

dlL d ¥Od|NL ‘BioN ‘BioueN N-SON N-ZON N-YHN Buo Buod sgod 1es oa ‘puo) o (m) (9] ajeq

'0d09 4aod oa Hd ‘-dwajl

0'80Z ) wii yueq Jybu gozs je eung

'L66LCLLE - V661710710




cLe

G

G

orlL ¢S 66°L 20 8Lt 0/} 100 200 Gl 144 6¢v 668 086 06¢ 0r'8 2t 000°0L02 |26 0L L}
|34 4 0LC 190 6%t Vil 9,00 100 61 LG LY £CeL 0LCL  0EF 068 996} 000°€86 |/60} L0
0GL 9¢ 09t /00 (€S} Vil 6000 G0°0 vl v 6°¢ 0°/0L 0G0+ 08¢ 028 09} 000°0€€t |26 602}
06 /¢ 2.’} 800 9L 86} GL00 $00 (0] ¥'e 0% G'/0) 066 £9¢ 028 06} 000088} | /660 °€0
00l ¢ PSL LL0 L€ gL'} 6000 €20 Yy L'y LG G'/ZLL 090+ 0GE€ 0.8 00C 0000942 |26 80°}C
orl 4% 08°L GO0 |G/} 86} 200 9.0 el bl 4 8¢ r'c8 0.8 09¢ 0r'8 69 000°05€€ | /68090
0clL 69 8r'c 88°L 09°} 9e°} £200 220 Gl 96 9¢ 988 0978 G6c 028 G9i 00002/ |26 L0°€C
06¢ 8/ 89°L ¥2°0 vyl 9g‘} L1200 900 el ol 4 06 66, 08/ 00¢ 0€8 09} 000°04GS | /62060
0Ll 69 0¥t 100 6€°} 9e} 9,00 200 L £t Gt 068 08 06¢ 0c8 871 26°909¢
06 / GO} kL0 ¥6°0 060 100 200 el 4 Ly LI¥L 09°€L  02E 0.8 06} 000°0¥02 |26 900}
06 ¢£¢ 99°L 020 |9F'} 9e‘} £200 800 4 L'y ¢ 188 0678 0L 0€8 Ll 0000092 | /6 G0'8¢
08 0 002 6€0 19°} 86, 2100 100 lL 0% 0% L6LL 06°LL  9PE 0r'8 26Gi 0000/} |26 GO}
0Ll 9¢ /621|660 2re YA 2100 €00 0c 8¢ 2¢ ¥6LL 0€€L 06€ 0.8 G0} 000022 |26 ¥0 0€
o¢L 69 00¢ ¢¥r'0 8G7¢ £6°C ¥L00 €00 8l bl 4 St 0cC6 0r'LL 00F 098 29 000°00¥2 | L6 ¥0'9}
0GL 0¢ 0S¢ /10 €/72 69°C GL00 200 8l 8¢ £t rG6 0Lt OLF 008 08 000°09¢€2 | L6 #0 €0
06, ¢S 19°¢ £€°0 4 9L ¥200 G0°0 Gl 26 9% 298 004t 0t¥ 0L8 LG 000°092€ |26 €06}
0cl ¢9 92 250 v, 29°c 9200 00 8l bl 4 Zr r'68 0S'LL 02k 08 8% 000°08/2 | /6 °€0°G0
06, |8/ £6°c 00 £€9°¢ 6€°c /200 220 9l 9% N4 r'e€8 0¥'LL 0SP ore 6¢ 0000822 |26 206}
0cl &S 1GC 800 €rE 9L'¢ 8200 #20 4 L€ 0% G¢6 0.€L 0IS 08 00 000004} | /620 GO
09, ¢8 G8'¢ ¥2°0 19°€ 82'¢c 000 0€0 4 2€ 8¢ rG6 09€t OIS 0L8 0t 000064} |26°40°¢CC
09, 8/ /8°€|6L0 89%€ 6€°c 0600 920 L 6% VA L2 0€°LL  06F 08/ 00 000°08¢} | 264080
orlL c8 ¥LE P00 0L€ ¥6°C er00 2L0 4 £e 0% LL6 1092t 0¥ 008 LT 000059} |96 CL 8}
orl 69 ¥0'C 9,0 88t 0/} /600 G610 Gl 9% 8% 218 0S°LL  09% 0L8 2t 000089} |96 CL L}
0Gl ¢9 06¢C I¥0 6v°C 182 2e0’0 600 4 ¥'e Zr 6€6 0€2L 02k 0z8 L¥ 0000642 |96 L} /2
0cl 49 99C 810 8¢ 18T /200 800 (0] 2€ Zr 0FvLL 02€L 0¥ 008 68 0000902 |96 L} €}
00t ¢/ 9rC ¥20 2272 61T ¥200 G0°0 9l £9 09 .€6 060L 06€ 0L8 /8 0000282 |96 0} 0¢
orl 6v £6°C 00 £€2¢ GLC 8200 S0 Li 92 8¢ £98 0¢6 (0]0] 4 028 6°L 00008/} |96 0L 9}
06¢ 8/ Y€ GE0 66°L 26} ¥L00 G000 el 8¢ 8¢ €60, 0G°LL 08¢ 0,8 6T 0000992 |96 0} 20
0clt 89 6LC 620 06°} 18} ¥L00 800 Ll 6°¢ a4 ¥8LL 062t 0.8 08, ¥t 000°096€ |96 608}
orl G6 GLZT G20 |06} 18°} 100 600 L 0¢c 0¢c LG6 04,6 0.8 0€8 Z'/) 0000422 |96 60 %0
09} 8/ 22'C €20 66°L 26} 9000 900 0! Y4 2¢ ¥GLL 0G0F 0.8 0£8 96} 0000%/} |96 80°}C
0gc € L2 2€0 6€°L 9e} 0,00 200 gl 9% Sy 6%2L 002t 0G€ 068 0/} 0000822 |96 8020
orl &€ 8/'4 G20 €S} 98} 200 910 gl Sy £r 890, 000t 0/€ 068 28} 00005/} |96 L0%C
ybrl b |ybw  ybw ybw ybw ybw ybw ybw ybw  ybuw 9 ybw  woysn o S/ W

dlL d ¥Od|NL ‘BioN ‘BioueN N-SON N-ZON N-YHN Buo Buod sgod 1es oa ‘puo) o (m) (9] ajeq

'0d09 4aod oa Hd ‘-dwajl

0'80Z ) wii yueq Jybu gozs je eung

'L66LCLLE - V661710710




4744

00L ¢9 86'C G00 €67C 122 9600 610 Zl 8y 098 09°tt OFF 008 0°¢ 0000202 |26C) ¢c
o¢L 68 66'C €00 95 1€ Ge00 910 Li Le (o4 6€/. 0.6 (0174 08 0% 00002t |26CL 0}
09 69 0z¢ 0L0 04€ 6v°C 8200 650 / L€ ¥'C 06, 0,L0L GEF 068 06 000°00€t | 2674192
o¢L ¢9 L2100 9472 £0°C LE00 600 4 0¢c £T /88 060+ 0S¥ 008 08 000022} |26 L1 C)
08, ¢/ ¥G'C 920 82T 61T 1200 ZL0 Li 0°¢ v /68 0G'LL 0¥ 08/ 6% 00004} |26 0L 62
ybrl b |ybw  ybw ybw ybw ybw ybw ybw ybw  ybuw 9 ybw  woysn o S/ W
dlL d ¥Od|NL ‘BioN ‘BioueN N-SON N-ZON N-YHN Buo Buod sgod 1es oa ‘puo) o (m) (9] ajeq
'0d09 4aod oa Hd ‘-dwajl

0'80Z ) wii yueq Jybu gozs je eung

'L66LCLLE - V661710710




i

4 Gc 000 LLO 9C |08 |86 | L'65 |0F c 0} 00 |G6%060
000 200 9 |0¢Ct |0°€L 009 |0€ Z or 00 |G6¢€0¢ccC
8L o¢ 000 20 8'c |00+ (004 06S |02 3 0c 00 |G6€080
000 GLO 2 |06 L0t €4S |o¥ c 0L G6c0¢cc
ol 4 or 000 6.0 0¢ 00t 18 LIS |o¥ c or G6¢0'80
000 900 2C |00L LLL L6S |0 c or G6'L0GC
2t } 000 900 (020 8¢ 0Lk 004 L85 |0€ 2 o¢ G6L0°LL
000 920 0¢ 0tk 80z £'6¢ |0 RANA
L'} G6 000 280 19T (00 04t L8% |O¥ Z ocl RANA]
oA 8¢ 000 GL'0 82T 06 8tL 68r |0 c or v6°LL 0
000 180 F¥€ 0€L [6CF G9S |0Ls v6°LL 9L
000 020 Z¢€ 0tk 9%L £G5S |0 ¥6°LL°CO
000 €20 Z2¢ 0tk 92k 12/ |o¥ ¥60L°6L
9% 9c 000 020 92 00+ 2oL Li¥ |0C c ot 7601 G0
70 0c 000 90 0C 0. 00L €¢er |00z |€ 00!} ¥6°60°LC
000 €€0 22 0/ 60L Lvr|0OCk ¥ 0c 766020
000 oro 0¢C 0/ G/ GSr|oC Y6 807¢C
G¢c 4 000 o¥'0 22 06 68 Jer|ock (¢ ot ¥6'800!
' 000 or'0 22 06 r6 SGor |0} g o¢ ¥6°/0°/C
000 260 0C 0¢€L /L6 Lov|0S ¥6°L0°CL
000 ¥r0 84 09 |64t ST 2 0c ¥6°90°6¢C
LT 000 9¥0 64 06 96 g8r|0oC 2 ot ¥690°GL
000 Pr0 ¥2 06 96 L9F|0€ c ot ¥690°L0
60 000 €20 64 0/ G0L g¢er |0 c 0L ¥6'G08L
000 680 0¢C 0/ 62 L€S |02 £ 06 76 G070
L} 000 800 82T 09 r6 L6r|0OC 2 0/ ¥6'v00¢C
000 600 ZZ 0/ 8°tL €S |0¢ c o¢ 76 090
Gt 000 ¥00 2¢Z 08 9tk 606G |0¢ c 0S ¥6°€0°€C
000 ¥00 2C€¢ 0Lk 6€L 675 |02 2 0L 76 €060
0¢ 000 600 9¢ 0%¢€L €/t £%6S [0S I 09} L RAIRNA
000 2€0 82T 00L LTFL SPFS |0 0 09 ¥6'¢0'60
ol 000 9.0 82T 00k G/ZL €65 |06 14 or ¥6°L0°9¢
000 PP0 82 06 9%, L9G |02 )2 0c ¥6°L0°CL
yod ol ybd ol ol pybd bl ol bl pybw  ybw  ybw  ybw  ybw  ybw  ybw  buw | bl b1l yon  ybw
J0}  sIp ) SIp 01 ‘sip | sIp jo}] ‘sip 7o} J9p )
uz ND NO 'sipg 4 sy sy v 10} |V un un a4 a4 A eN BN e) VNV jousyd IO “4x3 ajeq
L66LCLLE - 66171010
cL9 0°'80/ 1 W yueq Jybu qozs je eundg




9t 000 000 reZ 02k 04t 09¥ (09 2 0L 96200}
000 000 2Z 0L (0°kL 09F |0S 2 0ic 9690 9¢
8L 149 000 €00 re 0vL 0€L 0'tv |OF 2 0oc 9690¢!
000 €00 9Cc 02k G0+ 0°Z¥ |0C 2 0/ 96 G0 6¢
r'e 000 100 0L (0€L 9%€L 0%¥ |0€ c 0oc 96 GO tL
000 200 8C 0FL 0¢€L 0°/¥ |0C 2 0c 96 G0'C0
000 €00 re 0GL 00L 065 |0S 2 0L 96 +0°/L)
2c 200 €00 06 02+ G'LL 8°19 |0€ 2 ot 96 ¥0°€0
000 200 v 022 0¢L €19 |05 2 o¢ 96 €00¢
9t 000 200 8% 1082 G'LL ¥/ |0€ c 0L 96 €090
000 00 re 08L 0%t 205 (09 2 09 96¢C0'Lc
0¢c 000 00 re 07/t 09L 0%¢€9 |0S £ o¢ 96¢0°L0
000 G00 re 09t /22L G679 |02 c 09 96°L0tvC
0} 000 €L0 2¢ |06k G2, G68S |or 14 0l 96100}
000 €00 re 0%k 0GL v¥S |0oF c 0oc G6¢l/c
Gc 06 000 €00 2¢ |06 ¥6L 065 |0€ 14 0oc G6clLel
000 800 2¢ |02k 9L 09S |oZ c 0L G6'Ll6C
26 08 000 000 re 0¢€L €71 07%9 |0 c 0l G6LLGL
000 €00 8°C 102k 12k 098 (o€ g 0 G6LL°LO
000 900 9C |04t 8°LL L¥S |0S £ 0l G60L 8L
Ggc 09 000 900 9C 04t 6L 0°€S |04 c 0l G60L Y0
000 G00 2C |08 GTCL L9¥ |0} 2 o¢ G660 0¢
9¢ Gag 000 Gzo 2 |06 28 0%6r |0 0 0oc G660 90
000 200 re 06 90L 08y |0 c o¢ G680°¢€C
.C 08 000 900 9C |06 G0+ 08% |0} 2 09 G6'80°60
000 60°0 0C 0/ 2/ 0°IS |o¢e 0 0 G6/.09¢
6} Gge 000 LLO 0Cc 0/ 96 0%6¥ (o€ 0 0L G6/0¢!t
000 600 2 |09 06 0%y |04 2 0c G6908¢
8¢ or 000 900 2C 09 0tk 097 0¥ 2 0c G690t)
000 00 9L 109 GLL ¥FP |04 0 0l G6GO'LE
000 800 9t 106 00L ¥vF¥ (81 0 0c G6G0 /L)
0¢ 0¢ 000 200 8L |09 64t 08F |09 c 0L G6 GO0
000 800 9°b |06 |92k |§°LG |0S L 0c 00 |S6F706}
yod ol ybd ol ol pybd bl ol bl pybw  ybw  ybw  ybw  ybw  ybw  ybw  buw | bl b1l yon  ybw
J0}  sIp ) SIp 01 ‘sip | sIp jo}] ‘sip 7o} J9p )
uz ND NO 'sipg 4 sy sy v 10} |V un un a4 a4 A eN BN e) VNV jousyd IO “4x3 ajeq
L66LCLLE - 66171010
cL/9 0°'80/ 1 W yueq Jybu qozs je eundg




0r 000 A 0% (02t (904 099 |00} 2 o¢ 160L/)
000 120 v |0/L 06L 019 |0S 2 or /60110
000 800 8Cc 0€L |02k |09 |08 g 0c 1660/)
06 000 00 8'c |0¢L |02k 0€9|00C |C 0oc /6600
000 G00 9C 0L |€°LL (06GY |04 c 0c 1680°tc
6} 000 G00 0% 02k 29 078G |09 2 o¢ /68090
000 900 0¢c |00+ (08 0/¥ |02 0 ocl 16,0€C
9t 000 G00 9C 106 06 0%y |0y 0 o¢ 162060
000 800 0C 04k 06 0Cr |0 2 o¢ 26°909¢
L} 000 L0 2c |00 90t ¥O9¥ (09 c 0c 16900}
000 60°0 9°c |02t (00} 0'LF |0S c o¢ /6G0°8¢
oA 000 800 0C (04t (0T 0°€S |0€ I 06!} 16G0t)
000 200 2 |0k 09t 078S |0C 2 o¢ 167008
G¢c 000 00 2c |0¢L 0%F%L 029 |o¥ 2 0oc 16709}
200 0L0 ¥C (0FL £6GL 06S |09} 2 0L 26 70°€0
000 €20 9C |0GL (0% 065 |0LL (€ 0/ 16€06!)
0¢c 220 800 8¢ 0¢CL |06t 109G |02 14 ot /6°€0G0
000 200 ¥€ 0€L 08L 065 |06 2 or 16¢06!)
ol G500 200 0% |00Z 00C 099 |0F c oy 16°¢0G0
000 A 0% |00Z (00C 0°t. |0S c o¢ 16°L0¢cc
Gt €00 120 Z2¢ 0¥k 08L 089 |05 c 0L /6°L080
000 100 0v |06t (0%) 0. |0S 2 or 96¢L 8L
vl 000 100 ¥€ 0L 06GL 069 |0y L or 96¢ltL
000 8.0 9C 0€L |09 (109G |0Z c 08 96°LL/c
Gt 000 800 ¥ 1022 09t 0%6S |0Z L o¢ 96°LL€EL
000 G00 6L |0 0Lt 0°€S (o€ c o¢ 960} 0¢
ol 000 000 9Cc |0€L 0%L 046 |0€ 2 0c 960/ 9.
000 000 9c |02k 0% 08 |0€ 2 o¢ 960/ 0
000 000 2c |0¥Z 0L 0°€S |0S 2 o¢ 966081
' 820 00 08 [0t 08 09¥ |08 2 0S 96 6010
000 00 0¢ (0FL (0°t) 0°6F |2 2 o¢ 9680°Lc
vl 000 200 ¥Z 0€L 00L 0%F¥ |0C c 0l 968040
000 000 9C |0€L 0L OFF |OF )2 0l 96 /0'tvC
yod ol ybd ol ol pybd bl ol bl pybw  ybw  ybw  ybw  ybw  ybw  ybw  buw | bl b1l yon  ybw
J0}  sIp ) SIp 01 ‘sip | sIp jo}] ‘sip 7o} J9p )
uz ND NO 'sipg 4 sy sy v 10} |V un un a4 a4 A eN BN e) VNV jousyd IO “4x3 ajeq
L66LCLLE - 66171010
gL/l 0°'80/ 1 W yueq Jybu qozs je eundg




000 ¥00 06 0GL 021 065 |0S h 0¢ l6¢Clcc
8¢ 000 ZLo 9% 091 £¢€L 069 |05 4 0¢ 16°CL 0}
000 9c0 0¢ 02k 98, 009 |09 h 0} 16°L1°9¢C
ge 000 800 9C 0€L 0ZL 079 |08 £ 0¢c 16°LLCt
000 0L0 8C 0€L 0¢€L 029 |06 } 0c 160} 6¢C
yod ol ybd ol ol pybd bl ol bl pybw  ybw  ybw  ybw  ybw  ybw  ybw  buw | bl b1l yon  ybw
J0}  sIp ‘SIp  J03  ‘sip Sip 03 ‘sip 10} Jap
"s| "Jo B (4] B ou?d I )X aje
uz ND NO ipg 4 sy sy v 10} |V UN  un a4 a4 A N N 0] VNV jousyd 1o X3 jeq
'L66L°CLLE - V661710710
ciL/8 0'80/ L wii xueq jybu qozs je eung




cL/6

12T r'e ¢ 0’} L0 0L0 0Z |S6+060
g6 €0z
0/ G 0t gl 20 0L0 oy |S6'€080
662022
0’} 80 0C L' L0 040 00, |S62080
661062
G0t 2L GC 20 20 0L0 06 |S6°L0 L
¥6'2102
96 GZ el Gt 60 0L0 0Z |#62CLF)
I3 4 G 0} 90 €0 0L0 Gz |#6'LL0E
v6°LL 9L
¥6°L1L20
¥6°0L 64
£ 2'¢ 0'¢ 8't G0 0L0 0Z |#60L6G0
6C 20 8¢ vl L0 020 0z |#6'60'L2
¥6°60°L0
¥6'80'+2
£C 2t £l 9't L0 0L0 oy |#6800}
12 2'¢ 60 60 L0 0L0 0 |#620/2
¥6°/0°€)
¥6°90 62
8t 2L Gt X4 00 020 0Z |#6906G}
¥6°90°L0
LY 0T 2y 2’} L0 0L0 € |¥6608L
#6040
£ 9t 8¢ X4 L0 0r'0 0 |#6'+002
¥6 7090
2t GZ Lt 80 20 020 vz |v6°€0°€2
¥6°€0'60
2'€ 2t 2t r'0 00 0L0 0z |v620¢€e
¥6'2060
02 0t 1C 10 L0 0L0 2z |v6'1092
¥6°L0C})
ybrl ol ybd bl ol bl bl ybri ybrl o ybr
"sIp SIp J0}  ‘sip | "sIp ‘sIp ‘Sip 30}  sip
no " g4 aqa N N i PO BH BH uz °ied

'L66LCLLE - V661710710

0'80Z ) wii yueq Jybu gozs je eung




cL/0}

Gt L} 0¢ 60 20 0L0 0G 96200}
9690 9¢
08 06 69 Gl S0 0L0 or 9690¢!
96 G0 6¢
(o 4 0¢ 1T vl 90 0L0 Ge 96 GO tL
96 G0'C0
96 +0°/L)
£e b4 0¢c 't 60 0L0 0¢ 96 ¥0°€0
96 €00¢
i 96 0} L1C 2t 0L0 0¢ 96 €090
96¢C0'Lc
el 6} 0¢c 20 S0 0L0 0¢c 96¢0°L0
96°L0tvC
0% € 8¢ 4 £e 0L0 0¢c 96'L00!}
G6¢l/c
Y4 60 6} 1T L0 0L0 0¢c G6clLel
G6'Ll6C
0% 1T 0¢ 6} €0 0L0 G¢e G6LLGL
G6LL°LO
G60L 8L
2€ o2 .C L} 20 GL0 0¢ G60L Y0
G660 0¢
a4 Zr b4 2t L0 0L0 0c G660 90
G680°¢€C
€ 8°c 0¢ 0} 20 0L0 or G6'80°60
G6/.09¢
L'y ¢ 8¢ L} €0 0L0 0¢ G6/0¢!t
G6908¢
£r o LY 4 L0 0L0 0¢ G690t)
G6GO'LE
G6G0/L
69 £t 29 8L L0 0L0 0¢c G6 GO0
G606}
ybrl ol ybd bl ol bl bl ybri ybri ybri
sSip Sip 03 "sip | ‘sip ‘sip ‘sip sSIp
no veb i dd qd IN deb il 10 PO BH uz R

'L66LCLLE - V661710710
0'80Z ) wii yueq Jybu gozs je eung




4742

e 0% 90 (o4 0L0 or 160L/)
/60110
1660/)
0¢ 06 .0 20 0L0 09 /6600
1680°tc
ot SY 8L 6t 0L0 06 /68090
16,0€C
¢ 6t 0¢c 2t 0L0 or 162060
26°909¢
G z2¢ 0¢ 60 0L0 Ge 16900}
/6G0°8¢
4 0¢ 6} 0¢ 0L0 09 16G0t)
167008
0¢ 9t 0¢c Gt 0L0 0¢c 16709}
26 70°€0
16€06!)
[*i4 0¢ .0 80 0L0 Gc /6°€0G0
16¢06!)
1C .€ 0} €0 0L0 GG 16°¢0G0
16°L0¢cc
44 .C oA S0 0L0 G /6°L080
96¢L 8L
0¢ 9¢C G0 0 0L0 00, |96¢t L)
96°LL/c
0°¢ 1T 80 S0 0L0 0c 96°LL€EL
960} 0¢
60 8L .0 90 0L0 0¢c 960/ 9.
960/ 0
966081
b4 0¢c 90 S0 0L0 0/ 96 6010
9680°Lc
8L .C S0 0 0L0 08 968040
96 /0'tvC

yorl ol pybd bl o b ybri ybri ybri

Sip 03 "sip | ‘sip ‘sip SIp sSIp
veb i dd qd IN deb il 10 PO BH uz R

'L66LCLLE - V661710710
0'80Z ) wii yueq Jybu gozs je eung




474

l6¢lcc

0¢ Ge 1T 2’} Z't 0L0 08 |26¢CL 0}
164192

v 1T 8¢ 10 80 0L0 09 |26°4LCH
/60162

yod oy ol yod yod b ol ybd oo ol b bl

"sIp SIp J0}  ‘sip | 'SIp  7J0}  'sip 30}  SIp  Jo}  sip

no " g9 aa N N i 19 po po BH BH  uz °ied

'L66LCLLE - V661710710

0'80Z ) wii yueq Jybu gozs je eung




474

G

G

G

0G. L6 Y4 4 ¥8°c 000 6£0 9l 144 ,€ G06 062t 8S¥ g6/ 0} 0000¢¥L |G6°L0GC
0G/. 86 082 £6°C 000 €20 vi L€ 0¢c 088 0r2t ¥O¥ g8, vl 000006} (G6°LO L)
o¢lL 82 ¥6'C ¥00 067 122 €00 9.0 6l 9¢ 9¢ r'G8 06°LL 0OCF g6/ 8L 000°0£92 (G6°L0 €0
0G. 86 Ge'e 26} 9€00 6£0 4 8¢ 12 Sv8 0.0L ¥2¥ 008 ¥6 000095} |#6¢CL ¥}
0GlL L6 £2C 100 91T 18°} 9€00 LE€0 vi £e 0¢c GG8 080t ¥i¥ 09/ 66 000°0./¥} |¥6°C) L0
oglL ¢8 A4 0/} 9€00 6£0 4 ¥'e Y4 9G8 050t Oi¥ 067 99 000006} |#6}L 6C
0/l L6 65°C 922 000 0€0 91 Gc L€ 66/, 0€'6 1454 66/ /8 000°06¥L |#6°LL 9}
08, 99 122 ¥00 /LT 26} 0200 €20 91 96 LY ¥L0L 00°LL 80F 68/ 9°ti 000°09S} |(#6°LL €0
09 6G ¥} 1A 8,00 610 0c 06 06 690, 09°LL 96€ 028 9t 000082} |¥6°0} 8}
06l 69 £€G6°L 210 54l 1A 0,00 910 91 6% 9% 8°0LL 090+ 2/€ 028 Z/4 0000}l |#6°0) GO
06 ¢/ 86°} 86} £L00 6£0 el Gt 6t 868 6878 ¥9¢ 66/ 96} 00002/} |#660 }tC
09 9¢ €22 2€0 L6°} Vil 8,00 ¢£¥0 2 ol 4 r'c G€0L 06 8re 608 Z0c 000089} |(¥6°60 L0
orlk 0} L0} 660 6000 2L0 61 ¥'G rG €IGL 0€€t 91€ Gee ¢€e 0000/} |#680FC
0GC £91 8/t ¥S5°0 A 660 6000 €20 (0] L'y Ly 9G0L 6£8 oce 08/ 69¢ 000092} (#6800}
orl 0} €60 2.0 €L00 610 81 ¥'G Sy €GGL 0.2t ¥62 6z 0°6C 00006/} |#6£0 /C
ock 0¢ 62°t gL'} 6000 9.0 YA bl 4 £e 980, 096 0L rL8 0°ic 0000942 |#620€}
00l ¢l L2} |€0°0 £ 660 6000 €20 vi 144 A4 r'€0) 08°8 00¢ 66/ 622 0000542 |#6°2090
0/l & LL} 80} 6000 800 0¢ 8/ £G 9%9L 0/LF%F 00€ 6€8 G002 000°08%Z |#690 8¢
ocL |6¢ 06} 18°} 9,00 800 el L€ L€ 286 096 4% 008 29 000°092¢ (#6906}
oLl €&l GL'Z 2€0 €8} 0/°} ¥LO0 2L0 91 ¥'G LY L2LL 0P 0L 9CE 628 68} 000°008¢ |[¥6°90 L0
0ce |9¢ 86°} 18°} £L00 910 91 bl 4 v'C r'96 026 8ce rL'8 €11 000°08G€ |#6°G0 0€
ock / Sr'l 9e} €L00 800 0c GG GG 9°/€L 082t 8¥E 0£8 68} 0000552 #6608}
ock ¢€¢ YT 910 €T 92°c GL00 €00 81 44 0¢ 090, 08°0+ 00F 628 €7l 0000./€ #6600 +0
0ic 6v 167 122 1200 €20 vi €6 9¢ €16 0.0+ 0S¢ 68/ v'8 000°0v€S |#6 70 0C
0cL 6¢v 28°C €10 6£°C 92°¢ GL00 2L vi 6°¢ r'e 966 0G'tLL 08¢ g6/ 06 000°0¥82 |¥6 %090
orl <9 99°2 6v°C 8,00 9.0 4 Sy 0¢c 666 022k G6¢ 008 89 0000592 |#6°€0°€C
0cl 9¢ 09¢ /00 €G%¢ 6€°c 0200 L0 0l 8% 8% 8°GLL 0GPt G9¥ rL8 8% 000°0£22 |¥6°€0 60
orl 8/ €.'¢ 6€°c 6200 1€0 vi Ge Gt L'y6 0€€L 2l 067 €'} 00008/} |#6¢20€EC
Orl 86 8/°¢ 6€°c 000 SG€0 0l 0% 0% 888 09° L 0S¥ 66/ 2% 00004€2 |¥6°20 60
orl 8/ Gge'e 9L'¢ 000 SG€0 4 Gt L€ 968 06°tLL Cv¥ 008 9°%¢ 0000682 |¥6°20 20
06/, g8 18°¢ 6€°c 0600 6£0 9l 9¢ 6¢C 9¢6 092t 89% oL8 L€ 0000502 |#6°L09C
08, 8/ £€8°2 6v°C 0600 L€0 vi 0% 8¢ 106 0G°LL 8P 66/ LG 000°06¥€ |#6°LOC)
00C LLL 28'C 120 192 61T 0r00 £¥0 9l 06 St 646 002, 00F s08 2% 0000682 |#6°L0 GO
ybrl b |ybw  ybw ybw ybuw ybw b ybw ybw  ybuw 9 ybw  woysn o S/ W
dlL d ¥Od|NL ‘BioN ‘BioueN N-SON N-ZON N-¥YHN Buo Buod sgod 1es oa ‘puo) o (m) (0] ajeq
'0d09 4aod oa Hd ‘-dwajl

L66L°CLLE-V66L°L0°LO
SEr L Wl ‘ojuezsbeoionH je eung




474

G

08, 08 6L€ 120 86T G662 9800 6£0 9l Gt St 088 062t §G2§ 06/ 00 000005} (9620 L0
G6L GO} /8¢ Py 900 6£0 L 9¢ L€ G€8 042t GIS 008 %0 000016} |96°L0FC
0/l GO} 88°c £6°C €00 1€0 6l 06 06 r¥8 002, ¥SF G088 L'} 000096} [96°L00}
G/l 06 96¢ 020 9/°¢ 6€°c 1900 L€0 8l (o4 Ly 198 022t 8t¥ 6ze 2t 000°06¥Z [96°L0 +0
0ct L6 8e'e ¥6°C 2500 6£0 91 L€ ¢ G'/8 06°tLL 2G¥ GL8 /T 000085} |G6°¢CL €L
0clt |LLL 8L¢ 000 8L¢ 8/°C 900 GE€0 8l Sy L€ 108 0L'bL 2OF 0L8 0T 00009/} (G6°CL 90
orl 6¢ 20 £€8°2 0€00 220 L ol 4 r'e 128 0.0t Zi¥ 0L8 €% 00006} |66}t 8C
orl G/ 28°c [elead 000 €20 9l ¥'e r'e 968 00°tLL OFF 0L8 99 000049} |G6°LL G
g9, IS G6C /€0 8G7C 16T 1200 S00 L L'y L€ 006 0Lt 92 0e8 LG 000059} (G6°LL 80
08 Gi 18°} 0/°} 8800 €00 o¢ 0’/ g€ 8°6LL 06Tt 86€ 698 6°Li 000082} |G60L L€
00L 9i 19°} 86} 900 $00 o)) 29 09 ¥ 0cL 02€L ¥6€ 698 97! 000025} |G6°0) 8}
orl 6¢ 86°L GL'O €8} 0/°} 1900 800 81 b 4 g€ Z/ZLL 0G°LE 99€ Gee8 094 0000002 (660} +0
orl 0/ 06} 18°} 8,00 800 8 Gt L} 216 0878 9re 028 89} 000°0+¥82 |66600C
Gvc Gv 26t ¥20 89t 86} ¥200 800 8l LY 0¢c £06 026 8L¢ GL'8 €7l 000°069% G660 90
oLl Gi 96} Vil 2L00 800 91 L'y z2¢ L2LL 020 8¥E 668 0CC 000058} |G680¢€C
Svl v vy’ L¥L /60 €60 6000 ¥00 ic 09 09 ¥'¢GL 0.2+ 982 098 0% 00009} (G680 60
G0c G¢ Sr'l 9e’} 2L0'0 800 L 0% 12 2c0L 098 oce 068 G'€C 0000L¥2 G620 G2
09. or 26} Vil GL00 $00 4 8¢ 8L €70, 046 gce 068 L'€C 000°092¢ |G6°20¢C)
0G} &S €LC vr0 69°t 86} 000 800 Li Sy 0¢c €06 0298 cee 608 /6 000°0¥Sy G620 G0
09} 49 Gz GLC L1200 800 vi L'y L€ .68 0978 AT GL'8 L/} 000°00S¥ G690 /¢
oglL 69 26} 9/°} 900 ZL0 91 144 Zr 068 0298 9L¢ 0.8 89} 0000225 (G690 %}
00l ¥ /8T ¥G0 (€8t 2L} €600 800 4 ¥'e .€ v'/8 0v'8 99¢ G608 0/} 000°099% G690 80
orl 0¢ 86°} 26} 8,00 #00 144 26 £C 9°/2L 042+ 9¥E G/8 9/ 000'0/82 |G6°G0 6
oLl 0¢ G8'} 9/°} 2L00 800 91 9¢ 9¢ €00, 000+ 0€€ 628 €46} 000°06¥¢ |G6°GO L)
0cL 6¢ 6£C 810 12C 61T 1200 #00 vi 8¢ (o4 676 066 cre 0L8 €€l 000°09}¥ (G660 2O
LLL 9€ 922 2Le 8,00 L0 YA Gt r'e €00 04 ¥/€ 608 98 000°0¥v2E (G670 6}
N4 ¥r'c 100 E€¥T 182 /200 €00 91 L'y rG G00L 06°tLL ¥6€ 008 08 000°0¥LE |66 %0 GO
cic €€ 0z'e 0L€ L1200 800 YA 6°¢ LY 6%0L 00€L Z¥F 0€8 29 0000222 |G6°€0¢cC
£91L ¢/ 8L'c £€0'c 9€00 2L0 9l 8¢ b4 626 0G'tLL 80F 0L8 L9 0000082 [G6°€080
Zic (¢l 02¢ €00 (LL€ £€0'c 9800 L0 9l 8¢ L€ 296 08° L 80¥ 028 99 000°0/52 [G6°€0 L0
6L |¢. 2y 207 900 9.0 L 144 L€ 206 0¢tL 86¢ 008 8%6 0000682 |G6¢2C0¢C
961 t0} 0.% er'y £e00 €20 0¢c €6 19 806 06°tL 28¢ S/7 L¥ 0000862 (G620 L0
Zic 0€L 6LF7 €00 9% 28°¢ €600 1€0 vi 6°¢ G8 2'c6 052t 0tr 008 8¢ 000°06.€ |G620 L0
ybrl b |ybw  ybw ybw ybuw ybw b ybw ybw  ybuw 9 ybw  woysn o S/ W
dlL d ¥Od|NL ‘BioN ‘BioueN N-SON N-ZON N-¥YHN Buo Buod sgod 1es oa ‘puo) o (m) (0] ajeq
'0d09 4aod oa Hd ‘-dwajl

L66L°CLLE-V66L°L0°LO
SEr L Wl ‘ojuezsbeoionH je eung




cLe

G

G

OLL |9¥ 1.C L2 0200 v00 |94 VA 4 L'66 0C'LL 8¢t 0c8 ¢8 0000¢61 |26 €06}
0tc 89 0L% 2Lk 85°¢€ 6€€ 900 9L0 |94 6% 9¢ 296 08tk 92t 008 99 000088¢ |16 €060
0tc |c¥ 9ce gL'z 0¢00 800 |oC L€ %4 G96 0€€L 8/t 0c8 ¢c¢¢ 00005S€2 |26C0 6}
0st 9y Y9’ 9L0 8r'¢ 9L'e ov0'0 LZ0 |S 8¢ %4 £€6 06¢L 025 0Lg8 4¢ 00004vL |26C0G0
0t |G/ 6L°€ L2 6v00 €r0  |S4 .2 L2 9'88 08¢k G0S 008 G0 0000671 |26°+0¢Cc
orl 16 0S¢ 2L'0 8ge€ v6'c  GG00 6£0 |vi 6¢C 8¢ 648 08¢t 88F G088 ¢o 0000v9L |26°40°20
06 |§/ ] &4 9c'c 8¢00 8L0 vl o€ 6¢C 906 o0ocL 9zt Ggog /L€ 0000942 |96°¢C) L)
0/ 99 /82 900 i8¢ 8G6'¢ 9¢0'0 o0Z0 |gk 2e€ 8't £98 0¢'LL czr 0Lg8 L7 0000922 |96°¢C} ¥0
0/ |89 €L¢C 8G6'c ceoo ¢cZio |ok L€ 4 2€8 050L c6¢ 0,8 66 0000222 |96°}1LC
0/ |0/ GLec 0 9200 Lio |&4 g€ 6°4 968 0coL 90t 0,8 96 000002 |96k} €}
g9 &9 84C €00 §i¢ €0C €00 600 |[ck 2e 2t /98 086  88¢ 0,8 66 00002/2 |96°}}90
09 |69 v6'L 06t €000 ¥00 |C} 2e€ X4 L'c6 096  ¥6€ Go's ¢€¢€i 0000522 |96 0} 9}
el 69 LL'C 800 €0¢ 66t 8400 200 |[gk g€ g€ G68 026 tIE GL'8 6°¢i 0000552 |96 0} 60
06 |69 /8t 62°} €200 900 |€} Ge 9t 068 068 </t G0'8 L€l 000°0v0¢ |96 0} C0
05t |S9 L6°L 18°t 6200 800 |C} or 0t L06 056  vve 008 L€L 000°05S€€ |96 608}
orlL ¢’ 9,C 8,0 864 26t Gl00 ro0 |vi 2¢€ 9't L'/8 008  8G€ 0L L6 000052 |96 60 ¥0
oLt |0 L't 9¢’t LLl0'0 vo0'0 |64 L's X4 L'ock 0904 0S€ G628 L'ic 0000glL |9680F})
06 0} 6Lh LOO 8L Iy L0000 €4 06 99 8'tcL 0901 8¥E 0L'8 8k 0000£6L |9680°2L0
05t |6¢ €9°t 86t L0000 ke 96 X4 G'GoL 096 2S¢ Ggee 961 000'002¢Z |96 20F¢
05} 9¢ 6Lt 0L} Gl00 roo |94 LY N4 0cCLL O¥'0L 9SE GL'8 98l 0000492 |96 200}
0S5} |6¢ €0C L0 98t 18°t 6000 v00 |¥i ot 8 9'c0L 0/6 2/t 0L'8 28l 00009¢2 |96°20°€0
0/ |6¢ g8t 18°t G000 r00 /4 LG o€ 640, 0L6  v9€ G0'8 G0Z 000058} |96906¢C
08} 0} 98t 184 Gl00 00 |SC r'9 G'6 8¢zl 0901 ¥9€ Or'8 92  00009vZ |9690¢}
064 9¢ b2 9€'0  G0°¢C 664 Y200 v00 |8} 97 6% 6vLL 08°0L 8GE GL'8 08l 000022y |96 90 ¥0
0ct |6¢ VA &4 £ L1200 800 |gk L'e A4 910, 086 2/t GL'8 891 000°05v¢ |96 G06¢
08 |9v cee /L2 0£00 cito |94 N4 6¢C 868 0.8 ¢€/f 008 991 0000L0€ |96 G0G}
05t 94 60C 800 i0¢C 6L /200 r00 |/} 6% €9 9904 o0t ¥8E GL's €91 0000562 |96 G0 80
ork 94 4K ar'e L1200 vo00 |iC L's 04 622k 05CL 95t 008 291 0000282 |96 ¥0 ¢
0/} 6% 98¢ G/'€ 0¢00 800 |St 96 Gge r€6 0Z'LL 8vy 062 G/ 000026€ |96 702}
0/} |6€ Er'y /20 9L 00r 0¥00 ZL0 |6} G¢ €6 G96 06°LL Gt G6/L ¥'9 0000582 |96 0 €0
05t (0¢€ 65°€ €6€  ¥200 v00 L€ €9 08 6'6LL 096Gt G/S 0Lg 9% 00000€} |96 €06}
G6) S 89C ¢r'o 9c¢ 6L'C 0£00 ¥00 |SC 8°G 06 8'coL 06°€L G¥S Ggee 6¢ 000°0vEL |96 €090
68, 09 60°¢C £8°L 0€00 €20 |2C £t r'G 986 09°¢€L 0¥S G088 ¢¢ 000°0¢rL 19620 kC
ybl bl |ybw  ybuw ybw b ybw  ybuw ybw  ybw  ybw | 9 ybw  wossH o S/ W
dlL d vOd|[NL ‘BioN ‘BioueN N-€ON N-ZON N-vHN fpe B saod s 0oa ‘puo) Rl (0] 9jeq
‘0000 dod od Hd dway

L66L°CLLE-V66L°L0°LO
SEr L Wl ‘ojuezsbeoionH je eung




4744

orl 88 90¢ 120 687 862 er0'0 €20 9l 8¢ 0% 028 090t ¥y G667/ 9% 000°0¢/} (26210}
05 8/ eL'C v€0 617 6v°C £e00 /20 8l £e Gt 128 096 (0144 GL'8 68 000°0¢rL (262 €0
89 l¥C 122 ¥200 £2°0 el ¥'e 9% 078 0L'bL 0&F 66/ LG 0000.%L |L6}L¥C
0cc 9r l¥'C |8%°0 66°L 26} /200 #00 8l 0% L€ G'Ll6 090, 9e¥ GL8 68 000052} (L6°LLC)
ocL 9r 8cC €0 607¢ 66°L ¥200 $0°0 L 6°¢ £t 676 09tk Gz 0ze 87 000052} (/6°L)L GO
8L |G 12} GL'} 8,00 #00 ic ¥'G Sy L'66 0vr0L 2OF¥ Ges 0°¢l 0000y (2160} G}
18, 8 06°4 850 (2E'} 62°} 200 200 9c 9% GG 0°CLL 09°bL 08€ 628 9°¢l 000006} (260} 80
0L 0 221 1€9°0 vLL 80} GL00 $00 ec 96 98 0°€GL 0LF%L 2/€ 0€8 0/} 000042}t (260} 40
8/L 6} £9°} 86} €L00 €00 ec LG Gt LbeL oF'LL 98¢ G668 28} 000°0/¥} (2660}
Gl |G 02’k 200 (8L} gL'} 0200 €00 144 €6 29 v/EL 0LCL 8¥E 068 Z'ic 000089} [26°600}
6vL [/ LEL €00 82} £ 0,00 €00 Yy 4 9 ¥82L 0¥kl 9G€ 668 80¢ 000096} |/6°60€0
crl € 60 060 2000 ¥0°0 ac G9 68 6°/GL 09€t 9¢€ 068 €2C 0000212 (26808}
99, 8¢ 09C 80°t 26} Vil 6000 ¥0°0 L .€ £e L0LL 096 c9¢ Gee /4c 0000422 [2L680°¢€}
69 €96 2lC L2t LG} Vil ¥L00 €00 91 9% r8 r'66 0.8 0s¢ 0€8 G'iC 000°05¢y |/68090
8ic 69 £€9°} PGt €600 900 el bl 4 vl L6/ 0¥/ 8L¢ 008 98} 000°0%9S |/620€C
8y €&l 8¢l 600 62°t A 100 $00 8l 0% 9t 686 006 cle 0£8 ¥'6i 000'09/2 (/62060
66, 6¢ 8r'L L0 |GE'} A GL00 600 Yy 44 6°¢ 942t 0L'bE 1 94E 0r'8 8°t2 000°02¥Z (162020
oLL |c€ 62°t 1A 9,00 €00 el 2€ 6¢C 990, 0.6 c6c 628 96} 0000652 |/6906G¢C
oglL S ¥Z'L 900 8Lt gL'} 100 P00 ic L9 9% Z¥9L 00GL $0€ 028 ¥'6i 0000002 (2690 }}
£GL |G 22’k G000 L'k gL'} ¥L00 200 o)) LG Ly 6°€ZL 06°LL 22€ 0S8 0/} 0000542 (2690 +0
8 6l vyl 9e‘} 6,00 900 el 9¢ b4 £66 0¢6 r0& GL'8 28} 000°082¢ |/6G08¢C
ock L 08t ¥€0 (9L} gL'} 100 200 o)) ¥'G Ly ¥ceL 0vCL $GE G668 28} 000°0€/2 (2660 ¥}
GLL 8 68°L €00 98°L 18} €L00 ¥0°0 61 €6 LG 0‘ezL 042k 08 GE8 66} 0000692 (/66020
9¢L |¢¢ 2eC 92°C 2L0'0 G600 81 9% r'e L00L 08°LL 2OF 0e8 28 000°0/52 (21609}
&L ¢l £€9°C 600 ¥G'C 6¥°C GL00 $00 YA 4 8¢ 940}, 002t 8i¥ 0€8 L8 0000692 |/6 %060
/. 88 G/C 120 ¥S'C 6¥'C 8,00 #00 91l 4 Zr 010} 022t 8i¥ 628 2/ 000'09/2 |26 %020
ybrl b |ybw  ybw ybw ybuw ybw b ybw ybw  ybuw 9 ybw  woysn o S/ W
dlL d ¥Od|NL ‘BioN ‘BioueN N-SON N-ZON N-¥YHN Buo Buod sgod 1es oa ‘puo) o (m) (0] ajeq
'0d09 4aod oa Hd ‘-dwajl

L66L°CLLE-V66L°L0°LO
SEr L Wl ‘ojuezsbeoionH je eung




2% G6'L0GC
200 0} 9c 000 0L0 0¢ 02k GFL 665 |SC c 0c G6L0°LL
200 8L0 0} 0t 000 0L0 0r0 0€ |0€L ¥9L 665 |02 0 00!} G6°L0°€0
0c R ANA]
200 0! 0t ac 000 0L0 G20 8¢ 0CL ¥GL 619 |cF c 0oc ¥6'¢l /0
144 v6°LL6¢C
£G v6°LL 9L
200 0! 2 10) 100 600 |80 ¥€ 0Tk S¥L 6°/G |0€ 14 0 v6°LL €0
144 ¥60L8L
020 0! 0t N4 000 ¥00 |G€0 9T 0Lt 0%l 66GS |8€ c 06 7601 G0
oy} ¥6°60°LC
0zo ] 0t 44 000 ¥00 G20 ¥¢C |G6 ¥2L 68¥|0C 0 0 76 6020
oy} ¥6'807%¢C
020 0l 0¢ 0¢ 000 ¥00 |0€0 0C 00L 6CL 60F |8} c 0 ¥6'800!
G/ ¥6°/0°/¢C
020 0! 9c 000 00 8L |08 60t 69¥ |09 c 0c ¥6°L0°CL
020 0} 0} 6¢ 000 0r0 0C |08 €4) 665 |G6 9 0c 76 /090
020 0l GG 000 Lo 0C 06 ¥2L 6CF |82 0 0c ¥6°90°8¢C
000 00 L'h 08 (804 606 |2} Z 051 ¥690°GL
020 0L 9t 0Ll 000 $00 (G690 02 06 |¥'LL |66 |/ 14 0/} ¥690°L0
L 76 G0 0¢
Le ¥6'G08L
020 0! 0t N4 000 ¥00 |G¥0 ¥C 0Lt O0F%L 609 |02 4 09 76 G070
or 4 08 ¥6'v00¢C
020 14 0t 8/¢ 000 ¥00 |(G¥0 0C 00L G€L 665 |0C 9 09 76 090
4 c 0 ¥6°€0°€C
020 LL 0t 9c 000 0,0 050 8¢ |09, 66, 669 |92 Z 0/¢ 76 €060
Gc 14 0 L RAIRNA
020 3 86 000 00 Z¢ |0GL 6%6GL 669 |0oe 14 0¢ec ¥6'¢0 60
020 29 0t c9 000 GO0 0£0 0€ |9%L (69, 669 |0} Z 09} ¥6'¢0'c0
020 4 G8 0c Z orl ¥6°L0°9¢
000 020 re 0vL ¥v9L 6€9 |0€ 14 0 ¥6°L0°CL
020 g 0} £c 000 GLO 00} \2€ |0€L G€L 646 |0FL ¥ orl 761,060
yorl b pybd o ol yod ol ybd ol bl b b ybw ybw  ybw  ybw ybw  ybw  ybw  ybw | ybn ybri yon  ybw
P 0L SP A SP gy g WP OWY SR S dA SR 0pygy ay | PPy o | esea
L66LCLLE -¥66L°L0°LO
cL9 £er L unl ‘ouezsbaoioH je eundg




100 100 ¢ o)) g 000 000 0L0 |0€0 |¥€ 08L 002 0t/ |2¥ £ 9c 96¢0°L0
9c¢ 96°L0tvC
800 / 144 000 600 Z2€¢ 0L 09t 029 |2t 9 0cl 96'L0 0!}
100 100 0L G} 80 |1} 000 000 GL0 |G90 ¥€ 0GL (€6GL 009 |#9 9 8. 96100
99 G6clel
100 100 2S5 // A APA 000 000 600 (G20 ¥€ 0GL (0%t |0C9 |#S Z 00!} G6¢L 90
G500 9 000 900 0¢ 02k G9L 098 |o¥ 0 0/ G6'LL8C
09 G6LLGL
100 100 2t 2§ €L 18 000 000 800 |/90|2€ 0GL G9L 009 |¥C £ ot G6°LL°80
€00 Gl 44 000 900 2€¢ |06 G9L 0TS vy c o¢ G60LLE
cl G60L8L
/00 200 0b (i L'y LY 0L 000 000 GO0 €¥0|8¢C |04t OFL 06S (G2 I 0cl G60L Y0
91 G660 0¢
/00 £00 O} /& Ly LY i 000 000 0L0 (0CZF¥ 22 08 |S0L |08F |8 Z 051 G660 90
144 G680°¢€C
200 200 ¢ 8¢ Ly LY (P ZL'0 250 GO0 G90 92 66 G€L G6¢ |8F 14 9/ G6'80°60
9c G6/0Gc
8¢ G6/0¢!t
G0'0 600 62 0¢ Ly LY p) 000 000 0L0 |0€°L |#¥'C 08 0Lt 86¥ |2C c 0 66060
91 G690 /¢
G500 8 € 000 0L0 9C 108 0Lt 09% |0€ 9 9c G6907t)
920 9¥0 S 9c Ly P 000 000 200 0€L|2C |08 G6 O%Fv (8 9 9c G690°80
ofe] G6 G0 6¢
06 G6G0 /L)
600 220 9L |/} 0L bik 000 000 G00 (G20 |¥C 00L 0¢CL 00S |50+ |C v/ G6G0'CO
0/ G6+06)
GO0 /¥0 6 gl 0L 22 000 ¥00 |GG0 |8C 0¢CL 6¢CL 685 |52t |C 051 G6 7060
600 / 4 000 00 2€¢ 0¥k ¥6L 6€9 |82 Z 0cl G6€0¢cc
8¢ G6°£0°80
2Lo 0] 0} 000 090 0¢ |0€L 67, 646 |82 g 08 G6€0°L0
144 G6c0¢cc
600 0} 8c 000 GLo 0¢ 0€t ¥9L 69% |0} c 0/ G600
/00 0l 0} 000 GZ't 0 |0GL |08} |6°GG |#S Z 00} G600
yorl b pybd o ol yod ol ybd ol bl b b ybw ybw  ybw  ybw ybw  ybw  ybw  ybw | ybn ybri yon  ybw
P 0L SP A SP gy g WP OWY SR S dA SR 0pygy ay | PPy o | esea
L66LCLLE -¥66L°L0°LO
cL/9 £er L unl ‘ouezsbaoioH je eundg




lc /6€06!)
G600 G600 2+ ¢€ 66 100 $00 GO0 |6G0 |¥€ SGFL 6FL 019 |84 2 0 /6°€0G0
(04 1606l
G000 G00 0L €} GL 6L €} 200 200 €00 120 8¢ 2tz 9'iZ 069 |0€ £ 16°¢0G0
(04 16°L0¢cc
600 G600 G+ SC 6 €00 €00 200 L0 G€ €02 /L8L 069 |0F £ 0oc 16°L0°20
G00 144 9 100 100 0¢ (€%t (G9L 079 |0€ (5 051 96¢ltL
G0'0 600 6 9¢ G'L |G} L00 200 €00 |ZL0 L€ SFL 06GL 019 |¥C c 0 96 ¢l Y0
8¢ 96°LL /¢
Vi 96°LL €L
/00 800 ¥} iC L 100 200 G00 |2€0 |8C 80L O0FL 09S |84 0 8 961190
149 960/ 9.
200 €00 ¢ 6 €L |6 200 ¥00 €00 OF¥0 92 00L OFL 08S |02 9 091 960/ 60
00 6 9c 200 60°0 9C |66 9%€L 0%6S |02 (5 0/} 960/ 0
0c 96 6081
€L0 ¥L0 8L /C €C 92 v 200 €00 LOO 8€0 9C 2kt 62t 0°1S |0€ 2 0 96 6010
ac 9680t)
GO0 ¥L0 C L 9c¢ €00 ¥00 Y00 8¥0 8C 02t 0OFL OFF |0€ £ o¢ 968040
0c¢ 96 L0t¢
0c 96200}
¥€0 ¥€0 6 Gl L'V 6L /S 200 ¥00 €00 GS0 9C 0kt O0FL OIS (0¥ 2 08} 96 20°€0
o€ 96 90'G¢C
200 c 9c 00 900 9C |4k 06GL 09S |92 2 o¢ 9690¢!
¥00 GO0 /t /Z 8L 072 ¥0'0 900 €00 0.0 92 €0L 0€L 00S |02 0 v/ 96 900
ve 96 G0 6¢
100 Ll 6¢ 000 900 0¢ 0€L 0¢€L 0°¢€S ¥y 2 99 96 G0GL
€00 200 0 ¥i 9L 12 L00 SG00 €00 |0¥'L (82 O%L 0%t 0TS |02 c ot 96 G080
143 96 ¥0'v¢C
or 96 +0°/L)
L00 €00 € 6 vL G'L Pl L00 $00 L00 |€¥0 9°€ 09t 0/t 0729 |8€ 4 09 96 ¥0°€0
129 96 €06/
¥LO ¥LO ¥ 6 9b L'} |G¢ L00 €00 G00 0€0 9°€ 0¢CZ |0°tC (04 |89 c cl 96 €090
0/ 960 'LC
yorl b pybd o ol yod ol ybd ol bl b b ybw ybw  ybw  ybw ybw  ybw  ybw  ybw | ybn ybri yon  ybw
P A S SRy g g P OWH SR 0L SR ) SR gy | PP ey o | e

L66LCLLE-¥66L°40°L0
gL/l £er L unl ‘ouezsbaoioH je eundg



€20 61 8% Gl L00 200 900 820 S€ GGL |GGL 079 |9¢ c cc 16¢CL 0}
900 800 ¥ / [Tl A 4 100 €00 ¥00 (G20 €€ 09t 09t 019 |2¥ c 0 16¢CL €0
6¢l 16°LLvC
S0 el 91 €00 ¥00/G00 420 8C 0GL 0/ZL 029 (IS c /c l6°LL¢cl
GO0 €0 2L €} 14 €00 G000 Y00 ¥Z0 L€ ZGL 06GL 029 (IS g e 16°LL GO
2Lo 0} 144 200 100 8 |0€L 0%L 06G |02 0 ¢l /60LGL
2Lo vi 20’0 G00 ¥00 GP0 8¢ G2L |GFL 072CS (29 2 L /60l 80
LL0 9€0 8 %4 6L 072 900 600 ¥00 190 |L€ €€t 06GL 0L¥ (IS L 9. /60110
cc 1660/L)
900 120 9 91 Gt 81 8 200 G00 ¥00 2F'0 0¢€ ZL'LL 0€L 08¥ L2 c 144 16600/}
900 0.0 2t &C 9L 1T |/ 100 P00 GO0 C¥'0 8C Ot |0€L (100G |2k Z gel /6600
gc /68081
G500 8 9t 9. €00 G00//00 0.0 LT €8 G2 0%S |8} 2 6 1680°¢!L
G0'0 G600 ¥ L ¥L 6L GL 100 $00 GO0 |89°0 |6C G6 0Lt 06S |G g er /68090
A4 16,0€C
G00 c a €00 /00100 680 €¢C €6 G0t 06y |82 9 00!} 162060
600 G600 €L ¥ 8L 2¢ 2 L00 P00 900 6¥0 ¥C LTt (S0 0GF |62 e (54 162020
VA 1690G¢
900 0! G0 8l L00 P00 200 G20 ZC £0F 0+t 0O0F |CF Z vic 1690°}L)
G0'0 800 € / .0 80 |6 €00 900 /¥00 9€0 LC 86 |0¢€L 08F |9¢€ Z £/l 2690 t0
ac 16G0°8¢
00 8 90 60 ¥00 G000 L00 640 0C 66 |G€L 06F |2¥ Z 00!} 16G0t)
G0'0 600 9 8¢ 14 200 £L0 €00 9€0 €C S'LL SGF¥L 06¥ |0€ 14 ¢l 16'G0°L0
ic 16709}
G00 0¢ 91 €00 LT |(¥CL 0FL 0729 |2 g 167060
G00 8L0 € 4 .0 60 ¥C 200 ¥00/200 G€0 8¢ /2L 06GL 009 |9} 4 86 /6 70C0
yorl b pybd o ol yod ol ybd ol bl b b ybw ybw  ybw  ybw ybw  ybw  ybw  ybw | ybn ybri yon  ybw
P 0L SP A SP gy g WP OWY SR S dA SR 0pygy ay | PPy o | esea
L66LCLLE -¥66L°L0°LO
ciL/8 £er L unl ‘ouezsbaoioH je eundg




47}

G6'L0GC
80 0’} 80 .0 L0 G6L0°LL
0 1T 90 19 2’ £ |66'4L0°€0
R ANA]
6°¢ 60 r'e 60 2t ¥6'¢l /0
v6°LL6¢C
v6°LL 9L
e .0 €0 0} S0 v6°LL €0
¥60L8L
9t .0 ' €0 G0 7601 G0
¥6°60°LC
re .0 9 L 0 76 6020
¥6'807%¢C
|4 G 0¢c 90 00 ¥6'800!
¥6°/0°/¢C
9¢ .0 [ €0 0 ¥6°L0°CL
¢ .0 [ €0 00 76 /090
8L .0 ' €0 €0 ¥6°90°8¢C
¥690°GL
r'e .0 9t 0} L0 ¥690°L0
76 G0 0¢
¥6'G08L
29 90 €0 0¢c 00 76 G070
¥6'v00¢C
08 8°c GG 99 00 76 090
¥6°€0°€C
Gt .0 L/ 6} 00 76 €060
L RAIRNA
b4 9t r'G 0 60 ¥6'¢0 60
8¢ ¥'C €L 90 L0 ¥6'¢0'c0
26 g'e €8 0 20 ¥6°L0°9¢
¥6°L0°CL
8¢ 8°G 00} 0¢C 00 761,060
ybrl o ol b ybd b b b o b
Sip J0} °slp 70} ‘sip °J0} °‘sip J0} ‘sip )0} ajeq
n) N dqd dd IN IN 1O 410 PO PO

L66L°CLLE-V66L°L0°LO
SEr L Wl ‘ojuezsbeoionH je eung




cL/0}

ZZ |92 80 60 ¥0 ¥0 04 L4 |LO L0 (967200
96°L0tvC
.€ 80 o 80 L0 96'L0 0!}
L6 8/ |80 80 L0 6t L0 80 L0 |L0 |961L0F0
G6clel
G¢ L€ €}F 64 Z¢ |0 L0 90 L0 L0 |S67¢CL90
re &4 2c vl L0 G6'LL8C
G6LLGL
0¢ ¥6 €V LT €} |2T |24 Gt L0 L0 |G6°LL 8O
8L 80 0¢ L L0 G60LLE
G60L8L
¥L |8C |24 Lb S0 80 20 80 |L0 L0 |60} %0
G660 0¢
8¢ g/ €V VL [LL |98 L0 €G L0 20 [G66090
G680°¢€C
¥L |0F 9% ¥C ¥0 G0 L0 80 |L0 L0 [G68060
G6/0Gc
G6/0¢!t
¥Z |8€ 90 G6C ¥0 Gt 00 90 |00 €0 (662060
G690 /¢
90 90 0% .0 L0 G6907t)
80 9%t 90 ¥4 8% |6% 80 €T L0 L0 [G69080
G6 G0 6¢
G6G0/L
£€¢ |09 ¥ 18 64 9T /LW 84 |L0 ¥0 [G660¢C0
G6+06)
80 8%t L0 60 (L} |¥C 80 LV L0 60 |G6%0G0
L} a2 vl .0 20 G6€0¢cc
G6°£0°80
L'} 1C e 0} G0 [66°€0 L0
G6c0¢cc
G¢c 90 o 0 1 G600
8¢ £8 Ly 0¢C 6¢C |6620}0
ybrl o ol b ybd b b b o b
Sip J0} °slp 70} ‘sip °J0} °‘sip J0} ‘sip )0} ajeq
n) N dqd dd IN IN 1O 410 PO PO

L66L°CLLE-V66L°L0°LO
SEr L Wl ‘ojuezsbeoionH je eung




4743

/6€06!)
66 |66 04 2+ ¥0 S0 L0 L} |0 20 |[/6€06G0
1606l
9 6T 90 80 (/0 |80 L0 rO L0 L0 (/262060
16°L0¢cc
L'e €% |60 G0 ¥0 9t 80 64t L0 |L0O |261020
.C 80 0 £l 20 96CLLL
8¢ L¥ 80 80 \¥0 |¥0 ¥} 64 L0 L0 |96¢CLF0
96°LL /¢
96°LL €L
6C |G€ G0 0+ 60 Ct L4 22 |L0 L0 (964190
960/ 9.
G0 8%t 80 G4 (/L0 |80 G0 60 L0 L0 (960} 60
£¢C 80 0} 60 L0 960/ 0
96 6081
8L 0°¢€ 60 Gt ¥0 |¥0 L0 L0 LtO L0 |96607%0
9680t)
L2 L6 |60 8%t G0 Lt S0 80 ¥0 |80 |968020
96 L0t¢
96200}
Ly L/ 80 €4 G4 0€ |90 €4 L0 20 |96.20°¢€0
96 90'G¢C
G vl 0 €0 L0 9690 ¢!t
9¢ 29 0} L4 ¥V (€T G0 90 L0 L0 [9690%0
96 G0 6¢
vy 80 o 0 L0 96 G0GL
L't 02 80 Z¢ v0 81 |10 |§C L0 €0 |96G080
96 ¥0'v¢C
96 +0°/L)
€€ |§F Lb €4 90 L+ €0 24 |0 L0 |96%0€0
96 €06/
L't ¥Z2 80 94 v0 02 |90 60 L0 L0 |96€090
960 'LC
ybrl o ol b ybd b b b o b
Sip J0} °slp 70} ‘sip °J0} °‘sip J0} ‘sip )0} ajeq
n) N dqd dd IN IN 1O 410 PO PO

L66L°CLLE-V66L°L0°LO
SEr L Wl ‘ojuezsbeoionH je eung




474

St vl 80 0 L0 16¢CL 0}

8L 8L €4 84 80 |80 €+ ¥4 20 €0 |[/62CL€0

16°LLvC

e 80 0} 10 L0 l6°LL¢cl

64 |LC 80 2+ ¥O0 ¥1L 20 60 |L0 20 [/6°LLG0O

Gt a2 o 4 L0 /60LGL

6% Gl 0¢c 10 L0 /60l 80

0¢ 6% G0 0¢C St |§C (L0 60 L0 L0 (/260410

1660/L)

¥L |82 G0 G0 Z¢ LT ¥0 ¥0 L0 20 (L6600}

0t 8% G0 G0 ¥t |9€ ¥0 90 L0 20 [/L660€0

/68081

1T G0 G0 0} L0 1680°¢!L

¥Z |GF G0 G0 ¥0 Gt L4 €4 |0 20 (268090

16,0€C

8¢ G0 0} Gl L0 162060

Z2¢ k¥ 20 LL 80 2t €0 04 |0 L0 (/62020

1690G¢

6% G0 o 10 L0 1690°}L)

9¢ 6¢€ G0 G0 ¥0 |¥0 L0 LO L0 L0 [£690%0

16G0°8¢

96 .0 ol L0 €0 16G0t)

€T |2¢€ 04 02 ¥0 L0 L0 LO |LO L0 [£660.0

16709}

G¢c b £¢c 90 €0 167060

GZ 87 90 &4 #0 |97% L0 90 L0 L0 [/6%020
ybrl o ol b ybd b b b o b

Sip J0} °slp 70} ‘sip °J0} °‘sip J0} ‘sip )0} ajeq
n) N dqd dd IN IN 1O 410 PO PO

L66L°CLLE-V66L°L0°LO
SEr L Wl ‘ojuezsbeoionH je eung




8/t

G

00¢c £G1 0S¢ 120 62°€ 09°C 1G00 #9°0 0c ol 4 GG 8°70L 002t Z¥¥ 06/ G0} 086F |G6+0€0
06, 0¢! 4 4 8c'c r200 280 Yy Sy 0% L06 0€LL €0 09/ 09 006°/ G6€00¢
08, <¢8 LY 280 |66°¢ 9L°c €900 €€0 o¢ 66 88 8G6 002t L€ 08/ 8% G6°€0°90
ove 9.1 £0°9 02's LS00 810 Yy .G G9 ¥r8 00°4LL S9F or'/. €% 0S8 (G620 0¢C
0ce 8¥¢C 08¢ ¥.0 90F 6v°C G200 GG} 144 LY 06 6004 0S€L 02 0.7 €¢ 06/.C |66:2090
09¢ 8G¢C 80°G YioN4 2200 89°%¢ 8l 44 8¢ v¥/, 060L 02F 0c/. 00 080°} G6'L0°€C
0r9 c6v 0z, /80 £€€9 922 /200 #0% Zc 96 26 Gee 06°tLL OvF 062 0} 0LEL G6°'10°60
006 ¢¢€¢ vy'y GL'C £P00 62T £c 8y 8°g ¥G8 022t 0eF 00/ 60 08%°L RANY
0rg |1LG¢C 0,9 002 OLF 80°C 1000 20T 0c 9 69 688 052t G8¢ 097 G} 0G6°L ¥6'¢l G0
0LG G9¢ eLy 922 9v0'0 £8°L gl v 144 668 0S°LL SOF 0.7 €¢ 9/6C |#6°LL8C
00¢ GvcC 006G L/0 62%F 6€°c 8/00 280 0c 09 9¢ Z2'/8 0.0L G8¢ 067 99 G2r'6 v LL YL
orE 961 A2 4 €.°¢ 8600 050 6¢ 88 8L .€8 016 88¢ 02/, St} 00+ 6 ¥60L°LE
00t 8.¢ 1.C i 6,00 22°t 6l 96 06 L€8 096 0cg 0c8 06 0€G°L v60L /L
00LL LLOL |69°2 PL'E GG YA 6£20 ¥6°L 8¢ 9/ 69 L2. 097 gse 008 8%Gi ¥60L°€0

6G¢ GLe YioN4 /GL0 290 91 09 0% 26/ 067/ (074 06/ 0°¢€} 060C |#6606}
oer / 02y 2¥'L 8/°C 26t 2020 690 ic 09 Z'/ 628 08/ 0cg 008 08} 0/¥C |#66060
06/, G89 18T 18} 9L€0 #20 144 0’/ 89 968 08 0.8 008 09} ¥6'80°¢c
0/ZL1 ¢S99 0¥'C 920 rL'C 20} P0€0 280 6¢ r'6 18 8°90L 068 0s¢ 0,8 0%C 76 8080
00¢} ¢cs 99°2 18°} 2ze0 €50 8¢ 98 8% Z2'Lgk 0504 w2 09/ 0°2C 6160 ¥6°/0°6¢C
08G /lcv 96% 820 89% 1€ LGS0 6/} 149 68 06 9°LGL 0¥'€L 08% 008 0°IC Zrs0 P6°L0°LL
08¢ L6 9/°} LE'L G6L0 920 Ll 6% 0¢c G9GL 0£€L 00F 0ce 0°¢€C /680 ¥690°/¢C
0ce ¢/ PP’ 690 6.°C GL'C 8€L0 IS0 0¢ €6 £9 ¥'G8 028 Gy 008 0/} 0/6¢ |#690¢€}
0Gt 60¢ 8/0 €20 9LL'0 ¥¥0 9c Y 26 9%8 0€78 9G¢ 06/ 09} LE6G ¥6 G0 0¢
0Gt Gcc 28°¢C £€0°C GeL'o 690 44 99 8/ 9¢6 0878 Govr 0,8 08} 098¢ |[#66G09}
0cc €11 v0'€ 2LC 260 €0 8/00 IS0 gl LG 9°¢ €08 0298 9c¢ 08, 2Vl 196G ¥6'G0°CO
049 80! 8¢ £8°2 €600 2€0 Le 66 29 998 000} 9i€ 0L/ 06 0¥G°LE (#6706}
08¢ £/1 98°c |02} 99°C £€0°C 6¥00 /S0 Yy v £ €68 0,0t S0 0z8 08 0€€°9 76 v0 G0
09¢ €81 9LY 89k 8r'C £0°C 1800 [ L¥O 8l fol 4 29 6204 052t 00€ 0z8 0/ 029¢ |#6°€0LC
09¢ 0/} 8c'c 8¢ 6200 /60 Yy v LG €88 00°}L 0¥E 0c8 09 L/GC  |#6°€0°20
0lc €91 9eY 9L°¢ 1200 L1} 14 6¢ ol 4 Zv8 08°kL 0¥ 0L8 9% 000¢ |#67¢C0tC
0¢c ¢ic LG ¥8°¢ LP00 62t 14 v 06 .08 0r0L 0C¥ 0c8 LY 00r'€ |#62020

yrd’ 687 607 LP00 920 91 Ge £e 88/ 060L 08¢ 08 I¢ 0209 ¥6°L07vC
0/¢£ 86 0£9 ¥Z'L- ¥S'/ 0L/ 9¥0'0 0¥0 |24 29 0% ¥G/ 066 (0144 0.7 0% 008°GL #6100}
ybrl b |ybw  ybw b ybw ybw ybw ybw ybw  ybuw 9 ybw  woysn o S/ W

dlL d ¥Od|NL ‘BioN ‘BioueN N-SON N-ZON N-YHN Buo Buod sgod 1es oa ‘puo) o (m) (9] ajeq
'0d09 4dod oa Hd ‘-dwaj

‘L66L°CLLE - ¥66L°L0°LO
06/ L w1 oouiejhjod| je Ajod|




8/¢

G

06 89¢ 8y'c /10 Lee 18°} 1220 82t 6l 8¢ 97 .26 08/ 08¢ 0zc8 §'ee 020C |962080
0¢G /8¢ 80°¢ GL'C 8610 8.0 0c 26 bl 4 €89 0.9 0.& 008 09} 069¢C (9690 ¢
0LE 8¢C £0r 2€0 L€ ¥6°C 8/L0 650 Yy €6 L'y 2€6 087/ (044 0c8 8°¢cc 00r¥C [96900}
ovty 6.1 Ge'C £€0°C 20L0 I¥0 6¢ v/ 9 8%6 026 09¢ 06/ G9i 00/6 |96608¢
08¢ 66} 06€ 960 |(¥67¢C 09°C ¥/00 920 0¢c z8 69 £88 0€98 08¢ 06/ 08} 000/}t |9660¢E}
00g ¢l 0+C 0/} 6500 G€0 vi Gc 0¢c 9°€0L 0/°0L OFE 008 L€} 0S+G (9670 6¢C
0ce 10} 69°C 922 9200 0r0 gl € v'e £v8 0/0L 0€€ 09/ €6 0/1LGL |96 706G}
00t 80! /¥G 600 8€G GV 600 650 8l £ L'y 6/8 0€'LL 0LF 0,8 8% 00¥9L |96 %0 L0
0gg Lec Sr'y L0 9200 9€0 X 2L .6 268 022t 069 08/ G¢ 0098 |(96°€08}
008 99¢ €LY 610 ST 092 €600 06°L 6l 9% 87 896 08°¢L 0FS 082 0} 00¥C |96°€0 %0
Ol +9¢ 9Lv 122 600 I¥L 44 96 ¥'G LL8 (0¥'LL 098 067 G} 066C |96206}
0S¢ /9¢ 26 00 2ST £€8°C 9200 /9t 44 6% 4 6%8 022k 08§ 0z8 L0 092C |962060
00¢ vS¢C 09 627v 2e00 L1}k 0c 8y 9¢ 86/ 0G'LL 089 0L8 90 0//C |96°L0¢cc
08¢ 8¥¢C 09% 800 2S*t ¥6°C 9200 GG} 0c ¥'G 99 G801 0GGL ¥ES 028 60 026C |961080
0cg Ly g9 922 2200 L€'} 44 99 L9 LG8 022t 049 0,8 80 0v6°L G6¢cl'lc
0LG 89¢ GZv 220 €07 922 9200 G/t 91 8y 9% §9/ 090, 0SS 008 0°¢ 000C |G6¢CL L)
0.8 1LGC 4K 18°} 2200 1L}k Y24 8y 9¢ 66/, 0.4} 0S¥ 008 00 089°L G6'LL/C
09t +9¢ 20v 860 ¥O€ 26} r€00 60°t ic LG 8¢ 128 0.0L OF¥S 06/ €% 0/8°} G6LLEL
0GG ¢£c¢ 9L°¢ 26} 000 L'} Zc 0/ 0’/ €88 04,0, 008 008 7v'6 02E’t G6 0L 0¢
00G 0L¢ 96°C 26t G0L0 €60 0¢ 96 06 8ce 0.8 09¢ 008 G¢l orp’L G60L9l)
0/£ 1S L6°€ 890 €2°¢ 6¥°C 00,0 #9°0 £c 0’/ 26 628 0€6 06% 0,8 20} 0/%°L G60L°co
0cg c61 e £0°C 6600 020 ic |4 L€ 2P0l 066 G/G 0z8 G/} 02G°t G6608!L
0S¢ 8G¢ 60C 810 16°L L'} 82,0 690 91 A 9¢ €8/ 0098 ocvy 067 Ct) 08G°L G660t0
0G¢ 06¢ 962 18°} L0 8GO0 8l 29 29 8°8LL 0¥0L 0¥ 08/ G'iC 0680 (G680 ¢C
0/ 9¢ /90 00 09} YL ¥€00 600 6¢ 66 bl 4 L€LL 086 0.6 0c8 ¢€¢ec 020¢ |S68020
0cc 9.1 Iy 44 £€0°C G910 €20 6l 96 09 £/6 0€98 AN 4 008 8¢ 0€€°L G6/.01t¢C
0/¢ c6l ¥8°C 600 G/°¢T GL'C G8L'o0 2ro 8l ¥'G 8¢ ¥86 098 44 0c8 9°ic 0/6C |66200}
06, LLL [ &4 16} Y600 6€0 44 ¥'G £e £v6 006 06¢ 067 €/} 066/ G6909¢
oSt 6LE orc 22o 8L%¢ 122 2900 0¥0 N4 L2k €/ .65 096 LLE 0€/ L8} 0656 [G690¢C)
org 60cC v 0s'c 8GL0 9S50 X 20} 06 £26 0578 06¢ 0z/. 06} 08¢°LL (G660 6¢C
0cg c61 167C 922 G600 190 0¢ £/ 08 90LL 08°LL 0.8 0S/ €} 0286 |G66G0G)
00Cc /€L GGT 800 (/¥T £0°C GG00 8€0 91 89 6°¢ ¥'20L 060+ $OE 0z8 vl 005GL |G6G0€0
06 L9¢C 0% €T 6900 £9°t £c LY r'G 90t OF¥L GEF 0,8 60} 0L£C€ |G6708)
ybrl b |ybw  ybw b ybw ybw ybw ybw ybw  ybuw 9 ybw  woysn o S/ W
dlL d ¥Od|NL ‘BioN ‘BioueN N-SON N-ZON N-YHN Buo Buod sgod 1es oa ‘puo) o (m) (9] ajeq
'0d09 4dod oa Hd ‘-dwaj

‘L66L°CLLE - ¥66L°L0°LO
06/ L w1 oouiejhjod| je Ajod|




8/€

¢

0r8 9Gv 08¢ L¥FO 6EF 8¢, G800 2/ ce 99 87 G'/9 0.7 ocv 008 66 0rE’L 16°LL0L
098 4G 89/ 0% 6€00 /G€ /Z 0} L8 06/ 086 Gcr ore Zv 002°} 160} /¢
046 LIy 86°¢c LGS0 /vE 18°} ZLL'0 GGk 6¢ 18 Z'/ 6L 0v'/ GL/ 0ce 0} 0002t |(/Z60L€)
0t G9¢ 65°¢ GL'C €910 82t Yy 69 09 96/ 09/ (0)54 06/ 67} 0880 |[/6606G}
06G tcv /¥’ 800 |6€%¢ GL'C G/L0 L0} ic .G 87 878 0.8 0G¢ 008 68} 062°t /66010
ovt 8.¢ L€ 6¥°C 9220 660 gl 06 9% Gz8 097/ (N34 06/ 06} 0/4°} /6808)
08¢ G¢cC 88°C ¥20 ¥97C £€0°C 8¥L0 9¥0 8l 09 6°¢ .8/ 047/ org 08 002 02/.C |./680%0
0ce Lvi £9°C 9z°c 8900 0£0 /lc 96 68 66, 028 86¢ 067 07} 16L0°tc
09/, 6v¢ Zr'e 690 /17T £ 8rL0 8¢} 144 69 r8 8¢/ 0.9 0L 06/ 06} 162040
0£9 687 98°¢ 86, LWwL0  PLT 8¢ Y £/ 999 0r9 ocvy 08/ 0/} 002°} 1690tC
09 Lcv G626 26C €12 86, €120 €60 0¢ 99 09 G€LL 066 (0)54 08 8°¢€c ov/.'L 269060
0G9 967 Y44 18°} 8020 62¢ 8l 9 66 .96 0.6 (044 008 06} 09%°L /6°G0°9¢
08t 6G¢ 99°c 8¥0 8L¢ £€0°C 981’0 10k Yy 29 66 628 08/ 08¢ 0Z28 08} 008¢C |/660¢)
or. v6¢ Gge'e 66} 2600 1€} 8l 29 ¥'G G'l8 086 008 008 ¥/ 09T |/1670%)
089 L& L6°C /G) 44 922 0600 €00 44 26 89 8%8 086 008 0,8 06 0£6C |26%0°L0
0vc 681 ¥Z'€ iR 0¥00 280 61 v € 90/ 0878 008 0z28 09 090t |/6°€0/)
oct vLi 28%v 820 ¥SY¥ 96°¢ 6200 G50 4 £t ¥'e .€8 060} Oy 0c8 €% 000°LZ |16°€0°€0
0ce 961 Yick4 ¥8°¢ 0€00 0.0 Gc 09 29 296 0L%L 049 0L8 00 0zL/ 16¢0/L)
00t G¥¢C ¥€'G 860 967 ¥6°C 9€00 66°L 6l 29 08 68/ 0G'tLL 068 06/ 00 06€C |1620°€0
09¢ 961 (] 4 £€8°C re00 G¥'L 6l Ly LG 806 0¢£€L 088 06/ 00 0¥6C |/6°100¢C
09¢ £/1 60G 820 18F 29°¢ 6200 LL'} ic 9 L9 L6/ 00°bL 048 008 00 005G |261090
0cg v8cC 6L°9 9L°¢ 600 66°7C 44 8y Sy 8°8LL O¥'/ZL 0SS 09/ 00 005 |96¢t/C
0S¢ 681 6€€C LLO0 82€ GL'C 2e00 0Lk 91 LG 96 928 0/°4bL 02F 0L8 2} 026C |96¢} 60
08¢ L6 09°¢ Ggo'c 9€00 IS0 Yy ol 4 €6 268 0S°LL 00F 067 LV 0668 |96°LLGC
0c9 879 00c €€0 /9¢ 922 1900 GE€0 44 96 9% 690, 092t 06F 0,8 28 0€6°L 96°LLLL
Ol 0LE 09°¢ 922 2600 ¥Z'L Zl 99 69 99/ 086 019 008 06 060C |96°0L 8¢
06t 6¢¢ L€ €20 ¥6C £€0°C 8800 280 91 L9 6% 926 000, €0¥ 0z/. 8°t) 092C |960L %)
0Gt 06¢ vLE YioN4 €800 890 6} 66 09 €06 086 ocr 0,8 9t} 066C |96°600¢
0G9 LLL 19°¢ GL'C 00,0 9¢'} 44 0’/ 99 ,66 00°bL 00¥% 06/ 60} 0£2C |96609}
0S5t (£6¢ G9Y 8¥0 (LLF 29°c 60,0 ¥¥0 X 0} L6 200t 0€°6 0ov 008 98} 088 966020
006¢ c¢0S 99°¢ GL'C €610 €'t Yy 8¢ 0% 66/, 00/ (0)54 0,8 68} 090°} 9680°Lc
0ce 07l 06C v#'0 9¥C £€0°C 8600 L£0 £e G9 ¥'G 978 0978 0.9 06/ 09} 009°t 968090
0G0 Lve Ge'z 18°} 62,0 I¥0 vi 8y r'G ¥'G0L 000, 0Tk 008 9/} 0vZ’L 96 /0¢c
ybrl b |ybw  ybw b ybw ybw ybw ybw ybw  ybuw 9 ybw  woysn o S/ W
dlL d ¥Od|NL ‘BioN ‘BioueN N-SON N-ZON N-YHN Buo Buod sgod 1es oa ‘puo) o (m) (9] ajeq
'0d09 4dod oa Hd ‘-dwaj

‘L66L°CLLE - ¥66L°L0°LO
06/ L w1 oouiejhjod| je Ajod|




8/v

ore |¥8¢C Le'e 6r'c 2500 8.0 |94 L9 L't 0804 O00¥ 008 Gt 0/.8v |l6¢Cl¢cc
ore 0ri 09'c 80 cZ¢€ 6r'c /800 0.0 |Ct LS LY L2, 096  ove 098 gt 0/8v |26C) 80
0S¥ |06¢ R4 6r'c 8600 66°L |SI 8% €6 8¢/ 020t 0S¥ 0c8 Lc ove'L  |46°4L¥C
ybl bl |ybw  ybuw ybw b ybw  ybuw ybw  ybw  ybw | 9 ybw  wossH o S/ W
dlL d vOd | NL ‘BioN ‘BioueN N-€ON N-ZON N-vHN fpe B saod s 0o ‘puo) Rl O 9jeq
'0d02 ao? od Hd -dwa)

‘L66L°CLLE - ¥66L°L0°LO
06/ L w1 oouiejhjod| je Ajod|




8/9

€C 0F 0€ L0 20 0,0 ¥i 8'c 0/ 000 220 GG |08t (96, Z8F |0S c 0c G6+0°€0

(04 G6€00¢

6¢ 66 6C L0 €0 0L0 02 0¢ 06 (000 ¥8°0 8% |06 1Tt L'6€ |02 c 0S G6°€0°90

0oc G620 0¢

9% |0°¢ Z¢€ ¥r0 L0 020 S2 8'c 08 (000 090 GG |02t [Zb) E€€F |06 2 0/ G6¢0°90

0S G6'L0°€C

9% (L0 0F 20 L0 040 0¢ Gt 00} 000 G/0 69 00zZ |0F%L |6CF |0€) } 00!} G6°'10°60

08} RANY

60 0b €0 G4 04,0 8/ 0c 02t 220 8/0 66 |0/} L¥L 6€€ |08k |C 0cl ¥6'¢l G0

0/ 0}t (0% 90 €0 0L0 0¥ L2 09 00¢ ¥6°L1L°8C

000 290 G2 0%L (L'bL G9F |00} 2 or v LL YL

0c ¥60L°LE

(04 v60L /L

9% (90 €6 €0 L0 040 8¢ 8L 02t 600 88°0 08 |00 L0, G8¢ |0C g 0/ ¥60L°€0

09 £ 06 ¥660°6.

.G |§F L9 r0 Z0 040 0¢ .9 06 /90 /G0 09 06, v8 6/2|0iC |C o¢ 6 6060

¥6'80°¢c

gec (2} 22 90 L0 0€0 iC L'b |0LL 1000 8r'0 68 |08, 88 L€C|OLL ¥ ot 76 8080

0l ¥6°/0°6¢C

0¢ 64 6€ 60 €0 0,0 0¢ .C 000 960 68 |08t 9FL S9F |04 9 o¢ P6°L0°LL

0/ c or ¥690°/¢C

19 8L Z€ 2o €0 o0ro or 20 000 L2009 (06GL 9€L L9¥ |06 2 0c 76 90°€L

09 c 09 ¥6 G0 0¢

orl L or ¥6'G0°9.

€6 0 0/ 80 €0 020 99 0¢ 900 280 18 00L L0+ |479¢ |09 L 08 ¥6'G0°CO

09 £ 06 r6v0°6L

06 0} 69 G0 20 0L0 09 [ 000 €L0 0% 00L ¥'6 |L0€ |0S Z orl 76 v0 G0

100 600 (8¢ 00L L6 L'62|0L c 0l ¥6°€0°LC

Sy L0 0% ¥v0 20 0L0 02 0¢ 000 8,0 8% (0%, 92, 69¢ |0€ c 0/ ¥6°€0°£L0

06 Z orl ¥6¢0’Lc

SY 90 Z¢ €0 L0 0L0 0 0°¢ 000 L0 06 0% vEL LTH |06 0 00!} ¥6°'¢0°.L0

09 c 09 ¥6°L07vC

Z¥ L€ 09 L0 20 02002 Lk 000 9.0 8% |02 L'GL LSF |OF )2 0¢ 76,00}
yorl b o ol o b b b b b b ybw ybw  ybw  ybw ybw  ybw  ybw  ybw | ybn ybri yon  ybw

SIp "SIp "SIp °sIp °sIp ‘sSIp ‘sIp SIp | ‘SIp ‘sip sIp Sip 93 J9p )
ng dd IN 40 po BH uz NO e SY Iv UN GE | GE | 2 °N B ed VNV JeiRR) e HRe R

'L66LCLLE - V661710710

06/ L w1 oouiejhjod| je Ajod|




8/9

64 L4 0¢ 6+ L0 0L0|0C 0¢ 200 (o7 40] G9 (06t 00t 0°t¥ |09 2 0L 962080
08 96 90 t¢
26 80 ¥veZ L0 90 0,0 0 .C ¥9 200 LLO GG |08l 0¢€L O%F¥ |0S 2 0c 96900/}
0/ 96 G0 '8¢
oY S§% 06 /L4 G0 0L0 0¥ Gt 000 000 GG 0GL ZF%L 00F |0 c 0L 96 G0€L
09 96 ¥0'6¢
0S 96 ¥0'GL
8¢ 68 09 8t 0T 0L0 0 8 000 100 00, 08L |0FL |02 |09 2 0l 96 +0°L0
08 96°€08L
G€L 66 ¥¥ 91 G0 0,0 G2 12 €00 100 G/ |0PZ |G8L 0°}9 |02} 2 09 96 €010
00¢ 96¢06!)
L6 €7 06 €4 80 0L0 02 0¢ 00 90 69 0¢Cz |06, 089 |08 Z 08¢ 96 ¢0'S0
0c 96°'L0°¢cc
8c &7 Z2¢ 2% 9% 0,0 02 G¢ 000 6¥°0 09 02t 0/t 0°6¥ |G€ 2 o¢ 961080
(04 G6¢cl'lc
re g€ G6¢ L't €0 0L0 0S 6L |69 (220 6¥°0 G8 022 88L L0S |o¥ 14 o¢ G6¢ClLL
09 G6'LL/C
/C |0 0€ 60 €0 040 0/ 8'c 0/ 000 Geo 69 (022 'tk ¥0S |0S c o¢ G6LLEL
08 G6 0L 0¢
0S G60L9l)
0¢ 6C /2T 0} L0 0,0 0¥ 0¢ 68 (600 970 0/ |0%Z 66GL L¥S |08 £ 0/ G60L°co
0L G6608!L
60 0C 2Z¢ €0 20 0,0 02 0v 69 000 0S50 0/ (002 ¥F¥L G'/¥ |0C 2 o¢ G660t0
06 G680 'Lc
0¢ 0% 22 60 20 0,0 0¢ L'b 0S5 000 220 0/ |00 0€Z 009 |0S L 0L G680°40
09 G6/.01t¢C
06 9 09 ¥0 120 0,0 0¥ 8L 08 000 LE0 GG |08 8%FL 078G |0S 0 or G600}
0l G6909¢
8¢ 84 82T 20 L0 0,0 GE 0% [0/ 000 ¥.0 0/ 08 G/ 06¢ |0} c 0c G690¢!t
0l G6 G0 6¢
0L G6G0GL
6C 0/ 0% 20 ¥0 0L0|0C 9C 0¥ 600 020 re 06 G6 GFE|oF 2 0L G6GO €0
0l G608
yorl b o ol o b b b b b b ybw ybw  ybw  ybw ybw  ybw  ybw  ybw | ybn ybri yon  ybw
SIp "SIp ‘sIp ‘sIp ‘sIp °"sIp °‘sIp SsIp | SIp ‘slp slp )03 ‘sip 0} J9p .
ng dd IN 40 po BH uz NO e Sy IV UN UAN o GE | 2 °N B ed VNV JeiRR) e HRe R

'L66LCLLE - V661710710

06/ L w1 oouiejhjod| je Ajod|




8/4

i

0 0¢ /T L} 8% 0L0 09 L} 000 0L0 ¢/ 1022 0¢€L 04v |04 |2 051 16°LL0L
0ic 160} /¢
L2 6L 1T 2t §¢C o0L0 0C £¢c 000 080 G6 (0¥Z O0FL 041G |09 g or 160L€L
051 /660G
Gt L0 8% 0+ 0T 0L0 0S 0¢c 000 0.0 09 (002 04t O't¥ |08 £ ot /66010
09 /6808)
8L 84 02T 80 ¥ 0LO 0¥ Gt 000 0L0 69 (002 02k 0Cr |08 14 0c 16'80t0
ocl 16L0°tc
re 0% 62 L0 2t 0,0/ 9t rL0 070 09 (09, 08 09¢ |00} 2 or 162040
0G/1 1690tC
.C |6¢€ I’ 60 80 040 82 Y 000 €0 0/ |02z (06} 00G |04 € 08 269060
09 /6°G0°9¢
6€ /€ 92 80 9%t 0,0 OF 0¢ 000 Geo 8% |(0°ZL |0°€L 06 |06} 2 or 1660¢lt
ocl 1670°F)
8¢ ¥¢C &% 64t 90 0,0 G¢ 9t 020 800 GG |00C 0¢€Z 065 |06+ |C 0/ 267010
08 16€0°/LL
9C 1T L0 (062 €'k 920 100 ¥ 09L 06L 08F |06 14 0c 16°€0°€0
(04 16¢0/L)
vre L2 €% €+ 91 0L0 6§ 60 90 100 69 (092 06z 089 |06 £ 0c 16°¢0°€0
09 16°L00¢
oY 0¢€ ¥re¢ L0 80 0L0 G |4 Geo 620 09 [0/t O0F%L 049 |06 c Ly 26°L0°90
09 96¢l /¢
.2 12 ZC 20 (€0 0,0 0L 9¢ 200 62°0 09 06t 0¢€L 06S |05 2 0L 96¢l 60
00! 96°LLGC
§c 9t /LT ¥0 ¥v0 0L0 0¢ L} €00 100 09 [0¥Z 002 0°¢€S (09 c o¢ 96°LLLL
08 960} 8¢
Zc L} ¢ 90 20 0L0 08 0¢c 200 rL0 G9 06t 06GL 0°/¥ |0 2 0c 960l V)
09 96 60 0¢
08 96 609/}
6 ¥¢ 8C S0 G0 0L0 0S Gy 000 90 G'6 [0/t (00L O'}¥ |0E} 2 0S 96 600
8. 9680°Lc
oY 94 0% 90 ¥0 0L0 08 9 000 100 0°LL 00E (0FPC 00/ |04 2 0c 968090
0/ 96 /0¢c
yorl b o ol o b b b b b b ybw ybw  ybw  ybw ybw  ybw  ybw  ybw | ybn ybri yon  ybw
SIp "SIp ‘sIp ‘sIp ‘sIp °"sIp °‘sIp SsIp | SIp ‘slp slp )03 ‘sip 0} J9p .
ng dd IN 40 po BH uz NO e Sy IV UN UAN o GE | 2 °N B ed VNV JeiRR) e HRe R

'L66LCLLE - V661710710

06/ L w1 oouiejhjod| je Ajod|




8/8

ogl l6¢Clcc
Ov G2C 81 €1 €1 0L0 0L vl 000 020 v 0¢€L 904 99r |05 4 0¢ /6°C}'80
0Lt 16°LLYC
yorl b o ol o b b b b b b ybw ybw  ybw  ybw ybw  ybw  ybw  ybw | ybn ybri yon  ybw
‘SIp slp ‘sip ‘sip ‘sip ‘sip ‘sIp SsIp ‘SIp ‘slp sSIp )03 ‘sip 70} ‘J9p
| B (4] B ou?d I )X aje
N ad IN 49 Pd BH uz No P9 sy v um umw ey oy A BN PN BO o, 10USHd 1O XT 1’a

‘L66L°CLLE - ¥66L°L0°LO
06/ L w1 oouiejhjod| je Ajod|




8L/t

i

i

0¢c 68 £€8°G 66°¢ ¥2C 122 0000 200 91 L9 ve 268 0¢98 clE 008 68} 005G 76 6090
09, 9¢ N4 GL'C 200 200 ic (o 4 8¢ 626 0S8 Gor Y08 €6} 00/°6 7680 0¢
00¢c 6¢ A 9L°¢ 9¥00 100 ic G¢ 8¢ 9%6 0€78 9/¢ G008 ¥'ic 009t |#680¢cC
0L 48 2s°e 6€°c 2500 800 44 99 29 198 08/ c8¢ /08 86} 008t |#6809}
06 9¢ L} 80} 200 800 Gc 8¢ G/ ¥'/0} 068 1494 808 €7 002G 76 8060
oLy &¢ 6.°} 29°} L1200 0L |74 LG L/ v'/6 028 c0s 208 g'ee 000F% |#680¢0
0cL 9v Gz'e 9L'¢ £P00 ¥0°0 ic G¢ Z/ ¥'00) 0€°8 167 €./ vve 006 |#620%0
0Le 0¢ ¥0°C 26t €600 600 ec .G 26 rCLL 06 016 208 8'¢ce 006G ¥6°90°6¢C
00t 89 ¥ee 9L°¢ Y600 600 8l 8y 69 L6 0r8 697 €8/ 0°0¢ 0089 ¥6°90°¢c
0ic 69 L2 86°LL 600 LLO 6l G¢ 8¢ 6€6 076 /87 ¥8°/ LG} 0028 ¥690°GL
0ic 29 992} er'zL 00,0 €L°0 0c 8¢ £¢C 6%/, 0S8/ c8r €8/ LGl 0049 #6900
09, ¢8 a4 sy 2800 /L0 0c G¢ .6 L06 0/6 09¢ 6¥/ 06} 0068 ¥6'G0O°LE
06 / 20°c 66°L $200 100 0¢c 8°c 9¢ 0°€LL 090L 608 €28 18} 00.% |#660€C
ogL / 6LC GL'C 1200 200 Gl e ¥'e 1201 096 LGy 68/ 08} 009t |#660ZL}
08, 9i l¥C 0v'2 £r00 €00 Ll Le €6 9CLL 0L 18% 26/ 06} 00.% |#6G060
o¢L 99 €99 6.¢ ¥87C .92 2900 LLO 91 L€ 6/ .16 066 £9r 0,8 9°¢t 005G 76 'G0°€0
09 <¢cv ¥.C 09°C 2600 600 gl GC L€ €96 066 Liv 26/ 6°¢€t 0069 ¥6'v0°9¢
0GL <¢cv 28t 8r'c 6¥00 0€°0 vl 0¢ 6°¢ r'€6 090, I8¢ ¥8'/, L6 009°tLt (#6708}
0/¢ 29 6L/ 10/ 0600 910 144 094 €6 2€6 0S4t 062 YL, ¥9 00.22 |#6%0€}
09 / 62 122 €600 G600 8l Ge LG vr6 0L'LL | LSP 108 €8 006G ¥6v0°/L0
0/¢ G6 25°c i €600 2L0 0c 0¢ 6¢C ¥€8 0.6 Gl 208 /8 00S*t |#6€08¢C
0Ll 0¢ 82 122 0r00 200 Ll 0¢ (o4 €00t 0L°4L 06F 608 978 008t |#6°€0%C
08 |0¢ £ee 82'c L1200 200 14 12 £¢C LG9 02/ VA4 0c/. 80} 00.F% |#6°€0.L}
00l ¢l ¥8°C 9/°2 6¥00 €00 el 1C 9¢ 8°0LL 0/CL 99F 89/ €6 00€°G ¥6°€00.
06 9l X4 4 GO'v 2500 210 gl Gc L€ 920t 08CL /2F 29/, |67 00/°G ¥6°€0°CO
0. ¢ 4K 9L°¢ ¥900 LE€0 91 (0 4 ¥'e .26 0S¢t |I18% 96/ 20 00 G ¥6'¢c0'¢cc
08 0¢ 88°C €T 6000 €L0 6 Y ¥'C €10t 08%FL | LEF 208 10 000G ¥6'¢09.
00l ¢&€¢ 8/°C 09°C L1600 600 gl 0¢ 8L vL6 002t 0/F 8¢’/ 0% 00€°9 ¥6°'¢0'80
0Ll &¢ G8'C ¥9°C /900 #L0 gl 6} ¥'C 976 0L€L EvF g6/ 2¢€ 00%°9 ¥6¢0'L0O
06 &€ 96 Gz'e 9€00 /20 6 0¢ 6°L €66 05¢€L Ger (YA A) 000°/ ¥6°L07vC
08 ¢&¢ Go'c e /900 #20 Ll |4 6¢C 2e6 0reL 2o gos G¢ 00€8 ¥6°L0°8L
0cL 9v G8'y sy €600 0€0 gl 9 ¥'e 96 00C) 28¢ €6/ 6% 00/t |#6°LO L)
09¢ 6¢ 6L°G /67 9000 120 Gl 9°¢ Gt Zv6 02€L /GE ve'/. 9L 0060L |#6L0°€0
ybrl b |ybw  ybw b ybw ybw ybw ybw ybw  ybuw 9 ybw  woysn o S/ W
dlL d ¥Od|NL ‘BioN ‘BioueN N-SON N-ZON N-YHN Buo Buod sgod 1es oa ‘puo) o (m) (9] ajeq
'0d09 4dod oa Hd ‘-dwaj

'L66LCLLE - V661710710
9202 wy. preypobjuszs je eqey




8L/c

i

G

0¢ 0c¢ r'e €72 1200 200 vl 9¢ 6¢ 6°L0L 094 SCH GL8 96 00%°/ G6t0°L)
0o 91 Py 6€c 0600 200 el 0¢ ¥'G PGLL 0SCL | LPF 808 68 00,/ G6+0°€0
00, 0 8¢ 86°C 0€00 /L0 Zl GC € L'v6 OF'LL | 96€ 0.7 |}/ 006 [S6€08¢
06 0 65°¢ 6€°c ¥200 810 91 Zr 86 ¥G6 08°'LL 8.8 6.7 €9 009°LL |G6°€0 LC
08 6¢ 0.% v’y /900 020 Zl b4 Y4 9¢6 00¢CL S/¥ 197 6% 008 |[G6°€09)
0ce 69 98y Gl'v ¥200 600 VA4 06 6% .68 09°}bL 682 09/ 9% 00.'62 |G6°€0°90
0.& 4G9 8c'c 6€°c /200 940 Gr 08} €6 ¥26 0,2k €82 ¥, LY 00£C¢ |(G6°¢0/LC
06 49 66°¢ ¥8°¢ 8100 £L°0 91 e 92 266 0€¢CL Li¥ ¢l 9% 008 |G6¢c0¢cc
06 <¢cv 0.2 6¥°C €600 8L°0 14 8°¢c Gt .26 0¥<CL 0/% 68/ €€ 0029 |[G620¢}
08, <¢9 12c ¥6°C 1200 %20 91 8°c 6°¢ ¥06 002k 6SF 86/ 9°¢ 0080+ |S62080
0Gl 6¢ 8e's 02's 0€00 9.0 gl e ¥'C 9€c8 0r'LL 9iF 88/ 9°¢ 0059 |[S6°L00¢€
00l &€ £€8°C 922 8100 G50 |74 06 92 096 09°¢€L /85 68/, 2} 00Ct |G6°L0€C
08 9¢ 12°€ ¥6°C L1200 L€ 14 |4 12 9/6 0€¥L 66F ¥8°/ 00 00Cc |G6°1L08)
0. €&l er'e 9L°¢ 9¥00 220 L 6} £¢C €86 0rvL 6¢F 88/ 00 00S€ |G61060
0cL c¢cv 19°¢ 6€°c GL00 020 gl 6¢C Y4 8G6 08°¢L G8¢ 26, 90 005G |G6°10°€0
ocL |6¢ eee 0L¢ 9€00 020 14 £¢c £e 266 06¢CL S/¥ .62 0% 00t |#6CLG)
06 / 002 6.°} 0¥00 8.0 14 |4 9¢ ¥96 0v2L S/¥ €08 8% 006 |#6¢CLEL
00l 9¢ 8r'C £€0°C 9¥00 0¥0 14 44 6¢C .66 0L€L |G6% 208 0% 00 |#6CL 90
06 0c¢ 25°c 6LC 1900 220 gl e 6°¢ 826 09°4L 69F 66/ 66 009t |#6°LL0E
OLL 9¢ 28°¢C 6¥°C £P00 620 gl |4 bl 4 826 044t L0OS €6, (97 00,6 v6'Llcc
o¢L 9¢ 20€ ¥6°C 8100 210 Yy € 8¢ 2€6 060L GeF ¢6'/ 68 0008 v6°LL 9L
orc 9v I 4 627 GL00 220 e G9 144 LG6 02t ¥8€ €6/ 28 0080t |#6°LL ¥}
00l 6¢ €T 0,2 /900 910 Yy £t £¢C 968 0r0L /8% 908 88 00S+t |#6°LL80
ocL ¢€¢ L2 ¥6°) £P00 210 8l 6°¢ €0 0l 0876 10} 4 €08 96 0029 ¥6°LL°CO
00c 9v 062 122 9r00 ¥L0O 0¢c .G 8% r'€6 0¥0L 29€ 06/ G0} 0028 ¥60LLE
096 0¢ 26°c ¥8°c 1900 200 Ge 0L £8 /'G8 000} 80% €97 98 009¢ |#60L6GC
oLl |6¢ 06} G8'} 1200 200 ic 8°c 12 926 0.0L ¥¥S GL8 06 005 |#6°0L .}
0cL 9¢ 12¢C 122 8100 #0°0 14 4 8¢ 966 0L°4L 88F ¥L8 878 006 |#60LC)
0ce ¢9 i or'l L1200 S00 ic 8¢t 6¢C 0c6 0998 98¢ 208 €8} 00t |#60} €0
0Ll |0¢C 0¢’} 62°} €000 100 8l 9C 0% .96 006 A4 28 G684 005 |#660/C
orlL 89 ¥0°C ¥6°} ¥200 100 6l Gc 8L Sv6 066 Y244 GL8 67 00LFt |#6°60LC
Olc ¢/ A4 0,2 /200 600 Zc 6¢ 6¢C £26 0€6 6¢r 0,8 8% 004G ¥660°6.
orl 6% 91T 4% €000 £0°0 /Ll ¢ & 886 046 G67 028 06} 00LFt |#660€}
ybrl b |ybw  ybw b ybw ybw ybw ybw ybw  ybuw 9 ybw  woysn o S/ W
dlL d ¥Od|NL ‘BioN ‘BioueN N-SON N-ZON N-YHN Buo Buod sgod 1es oa ‘puo) o (m) (9] ajeq
'0d09 4dod oa Hd ‘-dwaj

'L66LCLLE - V661710710
9202 wy. preypobjuszs je eqey




8L/€

i

G

08 ¢l e 0L'¢ /200 620 44 a4 4 6€6 082t ¥.9 €8/ 9°¢ 006C |G6°LL/C
00l 9¢ lPE Gz'e G600 9.0 9c or L€ L'€6 002t 269 €6, LV 009¢ |[G6°LL0C
09 0¢ r'e Gz'e 0¥00 210 Y24 fol 4 bl 4 668 02kt 92/ /87 109 006 |G6°LLF)
09 ¢l 144 82'c 200 600 44 (o 4 L'y Ge6 06