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The drainage'prohibition relates to the ksrstic areas listed

below:

Gellért hill

Small Gellért hill

Sas_hill .

Martinovice hill

Rékug hill

Szemld nill

Ferenc hill _
Bagtern slope of Rézsa hill

- - a. - - @
R T T

-

Mityds hill

-

The conditions in the *60z served ag a bagis for determining
hydrogeologically reserved area and drainasge prohibition.

Significant obnstructions‘have'taken place on the area ever
gince go Environment Protection Tnepectorate for Kdzép-Duna-
-volgy is planning to elaborate new regulations in.compliance
with up-to-date conditions.

The Searching Institute for Water Management have been working
for years on examinations of procegsed take place in karstand
on.prepa?atibns for protective measures. As a result s
draw-off limit gystem hag been eleborated. Adhering to

this limits further damages cen be avoided. This limit is

to be kept by mihing water draw~offs as well therefore sgome

of the mineg had to be closed. Tae limit values are to be

respecﬁed in Budapest too,

fforthening tendency is expected for another 5-8 years in
Budapest therefore new cavern water draw-offs will be
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permitted'OVér this period.only if cavern waters will be
gaved on other places or the drawm—off quantity will be fed
back 8o the water balance will be kept.

Bnvivonment Protection and Water Managemenf Directorate for
K5zép-Duna-vdlgy 1ssued a statement on 1989 under . 7.
No-11,175~3/89 regarding cavern water draw=off posulb11itles

in Budepest city.

‘le have been informed that more and more entarpriﬂes"apply'
for permissions regarding thermasl water utilization /thermal
hotels, curativ hotels/. Unfortunately these new applications
have to be denied due to extreme water d:awaoffs ngve been
done so far. ' - ' o |

At places where karstic rocks come up $o the surface but
mainly of Rézea hill*s area contaminators get into the karst
from couple of hundreds of badly scaled sewage pits and
ductsICOhtaminafing springs of Csdszér and Imkdcs spas..
Significant contamination source iz the salting'of roads

and streets in winter time, '

The technical condltlonq of qeverage ducts and the number and
location of streets end seal estates having no sewerage.
aygtem shall bve qurveyed 1nthe comlnv years.

The gections of drinking water'ducts‘whichzare sged or built
of inproper meterials are to be surveyed. Our long term

goal to lay down sewerage ducts in the entire'aréa;'to check
it annuelly and introduce environment frendly gsalting methoda.
The improper drinking water conduits shall be reconstructed
exgmining the necessnty of public utility tunnels at the
game time.
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" On the roadsg above caves apeed and weight limite shall be
introdused but thig could only be a temporary solution. The
final solution still hag +o be found.

el T AL LT L L,

The hydrogeological role of impermeable oligocene formations
near surface is that precipitation can not seep in the
depth.

The grounq water Q1tuated above these formations is kept
either in quaternary'layera covering older formations or in
upper seamy part of oligocene base., In thig latter case the
sulfate mineral waters and bitter waters are generated in
deep-sealed slack water areas. These are known in Ligymdnyoa,
Ormez8 end Orsdd areas. In Uresd hitter waters have been
dxploited and utilized for a century.

These watefs bagically are ground water therefore are exposed
to the rigk of contamination. Its quality should be presexrved
by proper meansg,.

ot Gy i ke P - A

The iliocene formationsg are differ from each other in view of
the ﬁydroveoloﬁlcal features because they can be either
1mpermeable or aquiferousg rockq. The major part of mlocene
formations are of passusge Tarbonian and Sarmatian limestones
of Tétényi hignland dbut in placesrdeepmsealed Helvetian
rough, detritous, gravelly layers of large water supply can
algo be found. Being no impermeabie covering layers above the
supply areas of water-giving bhase the surface waters, contami-
nators can seep into it. There ere big industrial companies
on that area on which a large amount of industrial and even
nazardous weste have been accumulated over long time. The most
contamination-genaitive part of the avea is the Tétényi highland
on which miocene limestone is situated on the surface. The
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inclination of the layers ag well ag seat rock of impermeable
nature together lead the water towards gouthern; south-
eggtern part of the highland. This water serves as water
supply for the springe and younger saendy, gravelly covering
layers from Pleistocene thus influencing its quality.

The iliccene formations occupy larger area than water supply

formetions in Kébdnya. The porous limestones similer %o that
of Tétényi highland and rough, detritous bagis below are -
‘of good aquiferous charscteristic but can eagily be-oontamin-
ated, '

This served as water basé'for Kébanya Brewery and later for"
other big industrisal companies. '

o e e T i

Strotical water is kept in porouse bassis of Pannonian layers
vut 1t is of very small quentity having no significant im-
portance on the conditions of the area,

e/ Tleistocens_and Holocene formations_

The gravel depoq1tq of the Danube from Pleistocene era are of

nigh dmportence in view of aydrogeology, having large amount
of water mainly near the river. These ars Q1g1n1flcant water
bages supplied bagically by Danube. These water 05313_0811&@
bank-filtered water bagis. The incontaminated perts of it
serve as most importent drinking water basis for Budapest,
meanwhile %he contaminated ones supply #ndustriel companies.

Thisg excellent'aduiferous base is covered by a thin and als¢
aquiferou Holocene forﬁationé'therefore its'contamiﬁatidnn
—qen31t1v1ty ig high. As a result Pleigtocene water ba31s
have been contaminated in industrial aveas due to lack of -
sewerage system near outskirt or late construct;on of the
gsystem even in regidentisl areas. |
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The contamination of bank-filtered water basie is bveing
taken place not only through soil but aleo through Danube,
g0 water quality assurance of the Danube protects oankwfllu
tered water basis sg well.,

On areas at a distence from Danube gignificant ground water
bagig ig situated. These are alsmo contamination-gsensitive
areas as that of bank zones therefore these waters :are con-
siderably contaminated too maianly on industrisl zones and

on regidential areas w1thout gewerage system. It is advigable
to utilize theqe wauer 0881q prlmarlly &9 industrial water

supply.

1.3, 3uyface waters

l.3.1 Hydrologmical characterigtica

Danube

The present bed of the Danube became the gole mainstream

in the lategt period of Holocene era. The vast floods of the
river both destroyed the surface .of the flooded area aad
deposited materials 'after its withdrawsl. The weakening,
2ilting 'beda could carry fine depogits at high. water but later
as mortlakes or back-waters became collectors of stagnating
wobera. These facte determine of course seep—in and sub-
surface flow -~ thusg slsgo contaminagtion - conditions; The
Holocene flood arees was filled up during rapid growth of
thecity. The bed of the river had been narrowed. The width

of the bed which is split by islends and bordered by ertificial
vanks varieg within wide limits. At Gellért hill the width

" is Just 300 m, between the lower end of Szentendre Island

and higher end of Palotai Island it is 650 m. During river
regulations the river branches had been totally or partly
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vlocked away the mainstream. Tae Ujpest bay is cloged uoqtream,
it fresh water sunply can be. prov1ded by damed up from dovwm-
gtream, The Rackevel /Soroksdri/ river branch with its 60 lem
length is locked off both upstream and downstream thusg became

an artlflclal channel with freqn water flow of max1mum 30m /sec.
The average water level drop ig 8 cm per kilometres. The average
aurface velocity of wauer meaquved in main current ig 0.6 m/qec
at low water and 2, 5 m/gec at high water.

e material of bed bottom ranges from fine floating gilt
through grain dismeter of 60~70 mm/gometimes 90 mm/. 5 %g

The average aize of graing of challows 1s 15 mm,

The water catchment area meagured at water-gauge joint in
Budapest /1646.5 rkm/ is 184,993 kme. This ig 23 percent of
total catchment area of 816,000 KinZ.

/Some data regarding Denube i.e. watér level, fluétuation,'
water current, quantity, ice conditions, water temperature,
¢ilt, floods, low waters, Réckeve river branch
~ Streams in Budepesti
- Various soil types .
~ Climate: - Temperature

- Precipitation

- Wind Clouds

etc.
- Aiv pollution/




o, Settlement chavracterigtics

2,1, Relati
=

onship between Budapest and its catchment
are 3

ee Annex 2/

/

There 1g 8 véry'clode‘inﬁerrelation between Budapest and the
43 getilements in its catlchment ares therefore we congider
botn &g one unit in view of env1ronnent protection - in accordance |
with regional development plans. 21% of total fixed means in.
the countrj ig concentrated in thig area. The centrum of radiant
national mein roads and rail tracks ig in DHdBPGSb. Due to
wneven distribution of bridges over the Danube glmost the

e tire national and international ‘crogg—traffic passes throug gh
Budaepest. The noise emisgsion of the three airport in the area
means another burden on the region. 4s a conseQuence the harm-
ful effects on -anviroument are of difficult correlation and carry

load to s greater extent.

There nas been & close relatlonsnlp between Budapest and its
catchment area in respect of water supply and waste water
dralnage.'Lhe watlter qunply of the capital is provided mainly

by wells in Csepel Tsland and Szentendre Island. /?hls meang

95m of total water consumption/. The neighbouring gettlements
reoelve 10 440 m /day water from the network of Budapest.

Some 2300 m /day wagte water are conducted from these settlemenis
into Budapest’s gewerage system and there are plang to conduct

waate water from other settlements as well in the near future.

As the result of concentrated indusiry and the high ratio of
built in areas mosgt of the factorieg do not have facilities to
store temporarily its hazardous wastes. '
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There isn’t any hazsrdous waste incineration plant in Buda-
pest. The first razardous wagste disposal site of the country
glerted to operate in 1989 in Aezdéd with capacity of 10,000

toanes per annum.

fhe incineration planf-in'DOrog-city‘and the final disposél

aite in Aez8d would be able to veceive hazardous wastes generated.
by the cepital but many of the companies can not afford to
pay for this service., The number of interim storage facilities
hag not incressed meanwhile ‘the capacity of hezardous waste
colledting fecilities in the companies hasg decreased.

The mosgt quantity of waste is generated in district X., XI.,
XIV and XVI.

The most quantity of waste is genersted in digtrict X., XI.,
XIV and XVI., The majority of production waste was disposed

or conducted into final disgpogal sites for municipal solid
wasted and waste water discherg facilities, respeqtively of
Gsd,  ®ét, Cagomdd, Mogyordd, Kevepestarcsa. A ‘significant
asmount of hazardous waste was also transported to these places
in the recent years. /f.g. chrome sludge from. tanuerles into
waste water discharge fecility of God, Gelvanic sludge into
disposal =ite of Csomdd, Gelvanic waste water and oily wasté
into waste water discharge facility of Kerepestarca/

It can be sgsumed that other hazardous wastes have also been
transported into these aress, The exact quantity of these
wagte can not be identified. As a regult it can be: stated tnat
the neighbourhood of Budapest is strongly_affected by_the
city. These effecte appear as air pollution, noise.emission
from the: traffic, ag municipal solid waates and hazardous
wastes deposited in these areas osnd as waste water sludge.




- 2] -

2,2 Ratio of built-in areas to total territory

_Budapeét’s area: 52.510.0'ha = 525,1 km?

" Mumber of residente: 2.016,131 /in 1991/

Budapest congigte of residential, holiday areas, higtorical
areas, institutional, indusiriasl aress, areas of public
utilities, traffic sreas, green areag, agricultural and
other areas.

The atructure of bne capital is determlned by location
of these elements, by the ratio of built in ereas to the
territory of tneqe areasd, by dlqtrlbutlan location,
connection of "cenirums",

The'térritory of Budapest can be divided into four ring-
sharped zones. '

The autumn of the city which ls the first working place

zone beloungs to the Zone Lo.l.

The centrum ig surrounded by 8 narrower - in Buda - and a

) 11 : .
broader - in Pest - ring which is Zone No.2. The working and
dwelling function is quite mixed in thig zone. /Dwelling

zone Ho.1l/.

The éha?e of Zone HOQB ig not complétely ring-~ghaped.
Industrial premises dominate this area. /Working zone No.2/
The ring is interrupted by Budai Mountsing. The indugtrisl V
zone ig interrupted hy qectorushapeé dwelling areas. /Dwelling
zone Ho. 2/. The area ig the most mixzed in view of act1v1tieq

and dengity of built—-in areas

The part three zone is surrounded by the zone No. 4 ag a
ring. The present'structure of Budapest has formed during
a long procesg. The results of this process are found

velows
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Regidential areag

There are virtually no more flat construcblonq 1n laxrge numoers
in Budapest. At the time when the locatlons of nouﬁlng eqtates
were selected the environmental agpects were 1gnored There are
many houging estates which have small gpeen areas, The air 
pollution and noise emiséiqn at_fhat'areas are beyond all
bearings.= | o ' '

Indugtrial sress T 5
Some ceass they are - smtuated among areas with dlfferent funcﬁlons. '
There are residential areas. nearby even purly 1ndustrlal areas.

The techhology’bf the factories are fér frbm up—toudété S
resulting contaminating effects on environment. Its design
does not match‘the'overall clity view. Air pollution, noise
emlggion, waste generation of these areas are Siginificant.

Green areag

e T R -

1./ Uninterrupted green areas remained at the edge of Peat down-
town, on the iglands, on Rémai bank,ﬁsome'parts of Budai

wiountains and along previous'border of the city.

2/ Az a result of activities for building housing estates,
industrial areas the homogenous green areas have been dig—
rupted or 31mply vanigned.

3/ The system of green areas consists of green patches, One can
not gtring them on lines of a network, tkey can not be found

on enclaveg of aress with different funcitions.

4/ Tte protection and develbpment are very important tasks.
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When'a new concept on regional development and envlronmental
protection is elaborated the Lol]ow1ng fact among others
anould be congidered: One flfta of the populatlon of

Hungary live on a territory which 1s 1/177 of the countries

total aresa.
The environmental issues ghould primarily be of firgt priority.

A political dacision should be made on whether city develop-
ment would wmean the growth of the number of dwelling or

just its reconqtrucblon.

The function of  verious psrts of the town should also be
determined within the framework of this political decision
meanwhnile the decision on optimum number of regidents in
thege digstricte should be a part of a development plan.

If the extent and direction of clty .development will be
decided in the. lignt of the abovementloned aspects and the
sengibility of the area /domlnatlnv wind direction, cross
—qrauvat distribution of pr901p1tat10n, hydroveological
condltloqs/ tiaia would allow a more coat-effective ‘utilization
of financial resources available Tor that kind of purposes.

1

e have come to the conclugion that the ratio of bullt-in
ereas to the total territory is higher than it should be.

The growih of built-in areas, the growing number of'pa?ed
roadh, by-pagges, car parkq gg well ag the weakenlng flora
and shrlnk;ng area of natural 3011_surfaces together have
harmful impact on subsurface water;balance and air humidity
and contribute to micro and mezo climate forhing procesgs
and to migt smog generation.

Theqe ‘factors have direct or 1ndlrect delpterlouq affects
o human aealtn.




The quéqtion whether we éhould‘ihcreése the buil-in ratio
nasg nothlng to do wlth polltlcal d60131on3 because the answer is
definitely no. ' ' |

However there is nec digpute on whether invedtigatiOns'Should

be made regarding city development notions i.e, reduc1ng
built-in ratio thus improving crogs—-draught effect in the 01uy
and refloatlng‘lndustrlal companies hereby increasing the number

of regidents.

2.3, Trangpont and ity aress

The'stage'of deve1opment of'primary roads does not meet the
requirenents of up-to-dste traffic. During rugh hourg the load
on moat of the primary roads of on ‘intergections exceeds the
1imit which tney were designed for. bringlng the traffic to '
a helt /traffic jams/. 26% of the road network of Budapest
belong to national prlmary road network g0 these roads carry
gignificant national traffic too.

Railrosad network

e e N

It consists of 11 MAV /Hungerien Reilways/ and 7 BKV-HEV
/Suburban Railweys belong to Budapest Public Transport‘Company/.
Approximately one'third'éf paggangers transported by MAV travel
through, from,or to the railway stations in Budanest. The capacity

of these stations isg 1nqufflclent.

._..._....-—-..._—.

The problems of public trensport are caused by crowdy streets -
- g result of graduslly growing traffic - and intersections

of roeds on same level.
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Phe moat significant facility of water'tranqport ig the freeport
in Cegepel. MAHART /Hungarian Snipping Ltd. / have liners on the
Danube beiween Budapest and usztergom.

There are some local ferry-boats.

The civil-airport of Budapest is called Ferihegy I-II.
Tae s&port, gambulance, agricultural airports are not in the
scope of our study. '

fhe number of bridges over the Danube is ingufficient.

Subwags_

Our opinion is that the number of gsubway lines /3/ ig not suffi-

cient,
FProvlema:

The ﬂrONtn of the capaclty of prlvate vehlcles is bigger in the
the capltal that of public transport vehicles. The growing
capacity of forwarding means ;ncreaslng number of trucks and
vans driven oy internal combustion engines. Asg for the BXV’s
/Budapest Public Transoort Company/ cap301tj conernes there have
been & very moderate growth in the ratio of eleotrlcally-drlven
vehicles, The trans-traffic througn Budspegt heve grown intensi-

vely.
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©The negative environmental impactq of the traffic are gig-
nificant. Considerable part of air pollublon and noise emission
ig generated by braff:o.

The precent bad conditions are created bJ - bes1des nigtorical
reagons - the industrial Dollcy wnlca wa s followed by govern~
ments after 2nd Yorld War motaolv to encourage the concentra-
tion of over-~growm heavy 1adueury in Budapest. As a result

of thig policy the demand for new flats grew and these
constructions were carried out withdut'any city develépment

concept. Thig is the reason why there is a8 hig demsnd on

public transport anicn could transport magzes between their
dwellings aad-dornnplaue Ty ultaou ol 1% ig 1aev1tablefoo conatruct
more bridges'over the Danube in order to reduce load on the’
roade, the crodeduess - and pollutlon at the wmame time - would
Congidersbly be lower if the motorway 10 by-passzing Dudapest '
could really fulfill its function.

Gogt-effectiveness calculatiouns should be made on whether
international truck traffic from Vieuns-Bratislava to Balgrad could be
even partially directed on hoards ‘of-rivpr barges thusg sub-

étituting traffic acrosg Dudaneq% for a more environment '

friendly way of transport.

1]
ve may not take over the tasks of traffic—-designers but .

we giould exprass our opinion that nord-western extension of
motorway 0 would result narm;ul effect on the env1ronment.
Je think that further rediction of Buda-Pilis forest is un-
acceptable. A motorway crossing ‘the forest on any track would
endanger the living-space of wildlife through air pollution,
noisze emission and by cutting living-space in o, Further'
naraful impéct on forests would be galt and heavy metall
sceumulation and the alteration of water conditiong., And what
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is more this is the area which Dudapest’s fresh air comes

from, Elaboration of other alternatives would be desirable which
could ensure connection of the areas with different fuuctlon and
could prov;de wmth bhetter draugnt acrogs the city /E.g. to utilize
more efféctlvely the roads with N-S direction and roads by the

riversides.

Beéideslenvirohmental aspécts we would like %o point out
whether it is necessary to construct a linking road betweeﬁ_ _
motorway Ml and'highway No. 10 becauge majority of crogs traffic
goes from wegt to qouth and east /and‘back/‘requiring:a pasgg
between motorwayq MlaMS and 3. The mogt iwportant task is

to construst 'a motoruay between M1 and MO and then between
hlgnway No. 51 and motorway N5 and between MS and M3. Upon
completion of abovementloned construction and only. after examining
its traffie reduclnb effect we cou]d decide on planning, effect

or even on neceugity of a northern by-pass moetorway.

e agree w1th tne endeavours of the Munlclpallty to introduce
dlfferent parLlng fee catnegorleq thereby reducing privet car’s
traffic in the downtown but we think that it is inevitable .to

improve publlc transport gerviceg and to elaborate a traffic develop-
ment concenu which would not ignore environmental Jﬂpacts elther.

[

(i nropqse to ensure prioriﬁy for development of metro tram and
trolley~bus traffic rather then that of bms traffic. It is desir—
able to extend the number and length of byolcle roads*towards
roads lead to holiday destinations.

2.4 ﬁater'supply, sewerage system, Cleanness of the city

2e4,1. leter supply

The Danube cros qlng Budapest nlayo very important role in water
supply of tne city.



There have been a downward trend of weter quality.

H-
e

Tae water quallty in view of bacterlology and v1rolo j
of declining tendenoy gince the beginning of the 80°*s.
Prere have been a slow rise in-chemical. perameters.

The quality of subsurface and surface water of Bﬁdapest and its

gurroundings ~ L¢ orucial for healthy watér_supply of the
Magor part of dvlnking water is coming from the zells of ggi

Csepel Tsland and Szentendre Tslands Tae most significant
difference between the water quality of the wells of these
areas is experienced through its chemital coiponents. The
‘ammonia and nitrate coauent of the wells on Szentendre Island
has tsen slightly grown over the last few years.

On Csepel Islsnd gimilar growth can be 1dent1fied on iron
and mangenese content of the water of the wells. These
higher than normal iron and mangenese-contents have .caused
in come cases feculance problems in the gsouthern part of
water network. Upon inetalling a deironising-demansanising
plant in Réckeve the water quality has gredually improved and
the output water of the plant is new clesn in view of above-

mentioned components.

State of water supply

997% of the populetion iz supplied by water conduits
96/ of the flats and connected into drinking water network,

There are gsome differences belween the water supply of various
digtricts., It can be messured by the number of flats kaving
water conduit connections and by the number of minor failures

in water supply.
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The_ratio_of flats counected to the water gystem and the total
aumber of the flate varies from 90 upto 100 percentages. The
areas with detached houses can be characteriged by lower figures,

Minor water supply. failures /lack of water in local network/

take place occagsionally in the gecondary digtricts with
dicadvantageous patentialg. These fallures are due to 1nsufflclenu
capacity of the network and low gtorage capacity.

Yater consumption of Budapest is 240 l/dey per capite /It was
164 1/day in 1975/.

2.,4.2 Sewerage system, water treatment

The density of sewerage network is quite different in various
parts of the capital. The area with ditached houées, gardens
and overwhelmingly without sewerage system,

The percentage ratio of flats linked to sewerage gystem and the
total number of flats /see Tigure 1/

District Percentage
I. . ' 100
T, . 96
IIr. - 93
IV. : _ 99

v, 100
VI, 100
VI, | | 100
vIII. | 100
1K, - 1100
X. o o 98--100
XI. - - 86
XIT, : 96
XTIT. : 100
XTIV, ' 98
XV, 79

AVT, : -39
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XVII. ' - 5L
AVIII. A8
- KIX, o %4
XX, 60
Xxf. 78
XXTT. - 1A

Approximately 85-90% of flats are connaoted to the publls ga-
werage system,

The length of sewerage qutem in Budapeqt 1s 500 600 km.

The total length of conduits including ducts for precipita-
tion in Pudapest ig 3500 km. |

There are two water treatment facilities <for the waste
water of Budapest and for a part of weste waters of oubskirts,

Tne capacity of water treatment plant on: Nord Pest and
South~Pegt is 85,000 m3/day and 42.000 m3/day, reapectively.
Approx1mate1y 15-18% of waste watexr generated in Budapest
are treated. ' '

2.4,3 Cleanuness of the city

2,4.3,1 Municipal golid and fluid waste

fhe volume of municipal solid wasgte generated in Budapest
ig 5 miliion m3 per annum, The maaorlty of the waste is
collected and transported by FEFV,

3.9 million m3 municipal waste is fransported'by FKFV
annually. 1.7-1.8 million m> thereof is incinerated in the
incineration plant operated by FKPV, The rest of fhe
municipal solid waste is disposed. The major problem of
waste maunagement ig the bad condition of final'diSpOSal
sites and its inproper operatlon. The lack of guarding end
fence attracts_illegal dispogeryg and makes nazardous waste
digposal pogaible., The operatdrs usually feil to cover the
wagte by soll thus causing'epidemib rigks and resulting
nuge areas sgcatlered by waste.
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The solution for this problem would be the congtruction of
a new incineration plant or extension of existing final
dispoesl sites, By the time of completion of the new HHH
the selective waste collection should be introduced in
Budapest. ' '

Many problems have been occurred regarding location and

_d351 1 of discharging placeq for munloipal fluid wastes

transported by qnlftlﬂo trucksg. These trucks some cades

discharge iis load in illegal places because of the long
distance hetween legal discharge places.

Ag for Budapest concerns the illegal places are opening
of the sewerage system thus these activities contaminates the
roadg resulting risk of infection.

2+5. Industrial aress

There are limited noqsibil ties on qettlng up new 1nduqtrlal
facilities in ‘the capital. The ex1qt1n5 and the recently
celected indusbrial aveas are virtually full so sthere is

no room for new industriel facilities. ' '

e older factories nave been surrounded with other facilities
or buildings e6 they can not expsnd any more. The ratio of
built-in areas within the industriel sites is high these

places are tightly packed with buildings.

Due to economicsl changes teking plece these years the big
induatrial factories stop their operation, split into many

srmaller unitsa,

Thesé industrisl gites had been developed parallel to the
development of the city. /The number of industrisl sites
per districte are shown in Table 1/
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Obuda zone ig eituated along the Danube and along Szentendrei
road. Its major industries are cotton, teleoommunlcatlon,
chemical 1nduqtrles and bullding elements production.

Ujpest zone can be divided in two sub-zone. The first is called

the Western—zone along outer Vaci road ag the follow1qg

lndustrleq can be found over there: Telecommunlmatlon, vacuum
technology, leather and fur 1ndustr1es and many other plantg

of light and chemical industries. Tae second zone ‘ig caliedr _

the Rastern-zone consists of chemlcal textlle companles _ o
and railrosd’s vehlcleq geparation factory. ég;

.Angyalfﬁldi'zone_'conSists'of fdctories'situated along Vdci
road, Lehel road and Béke road. its méiﬁ industries are
machine building, telecommunication, instrument and hardware
industries and hnemp, Jute, knitwear factories,

Kébanya zone hag two sub-zoneg. The northern one congigts of
breveries, refrigeréting, medical industries, canneries, b:ickm
works, porcelain works along'Jészberényi road. The nugen
southern gsub-zone is situated on both sides of Gysmrdi road

and near Cegledl and Bihari roads, [tg main 1ndustrles are
electrical wmachines, 'equipment manufacturing, chemical industry,
machine bulldlnu for oil and food 1ndustry, 1nstrument haxd-
ware manufacturing, weaving and spinning 1ndustrles_medlcal

and ‘ceramic industries.

Perencvdros zone can be found eslong Soroksdri and Gubacsi

roadg and near Ferencvaros railwsy sgtstion. The main activity
ig food processing. Mechine tool engineering and chemical
industries play also important role in this area.
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Caepel zone's major indusiries are machine building, machine-
~tool engineering, textile and paper industries.

TLdgymdnyos zone includes factories on Budagfoki aund Fenérvari
roadg, Main activities ave: electronics, telecommunication
and inetrument manufacturing, electric machines production,

textile and building units production.

Budafok zone’s main industry ie the food industry including
metal industry but chemical industry also plays an important
role. ‘

There are some other indugtrial zones mainly on Pest side
but they are of less importance go not listed here.

The freeh water of industrial companies are partly supplied
by Budapest Sewerage Works but some of these companies have
ite own superficial and subsurface water works.

The waste water of these companies are discharged partly through
gewerage system and water ireatment plant of Budapest Sewerage
orkz end partly through the companies’ own discharge system

to the receiver fapility.

iost of the big factories discherge its waste water into public
sewerage network. Some of them discharge it waste water into

the Danube,
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Wumber of indusgtrisl gites per districts
/1991/ - '

Digirict

I.
TT.
I,
v,
V.
V1.
VIT.
VIII.
IX.
X
XL
XI11,
XIIT.
XIV.
XV,
XVI.
XVIT.
X¥IIL. "
KIX.
o @
XxI.
XXIT.

Humber .

59
195

233

156
125
161
223

234

207
261
392
150
393

259

91
150

89
106

- 91

144
106

115

Table 1
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2,6 liining in Budapesgd

The area of Budapest is well explored in view of geology.
The wining activities relate {o construction industry /Bage
mining of quarrystone end mining for concrete, gravel and

brick indusgtries./

The congiruction materials_were extracted from the mines neaxr
the city so as to reduce transport costs.

Az the city had been expanded these mines were recultivated
and the new mines were opeéned on farther locations.

Three categories can be set up for mines in Budapest:

1, Mines in operation
~ The gravel mines on Pest gide

2, Mines out of operation wnich have not been recultivated
‘These are the mineg of high importance in view of
“environmental igsueg /Csilleg hill, Hars hill, Réka
hill, Ceepel etc./

3. CGlosed and recultivated mines
/Clay mines in Obuda and Kiscell/

Tour catehegories can be set up according o extracted
materiala:

Gravel mine /gravel for concrete/

Clay mine /ceramic industry/

Carbonate rocks /shingle, lime-burning/

Stone mines /cyclopean stone - limestone from Hdre hill/

1
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As a result of miniong ectivities — besides' the epoilt land-
scape ~ the remaining pits are being filled either legally or
illegally_by-wastes. ' '

At clav mlnlng 1t can napnen tnat the bottom of the plt

ig gtill covered with thick clay layer therefore waste.
digposel does not cause 31gn1floant harmful effect on env1ron~
ment. '

On carbonate rock and gravel mines tne extent of damages
cauged by extraction is so huge that selfuprotectlon ablllty

of environment iz greatly reduced d.e. cavern water or
‘drinking water base in gravel terrace could 1wmedlataly
be contamlnated. '

The Act on Mining Activities /1960, No 3 still in force/
ordsing tnat those who perform mining activitles shall re-
cultivete the area on a regular bdasis or at latest upon
completion of mining sctivities in. the mine /Section 8#45/.
In spite of this regulation there are still many ebandoned,
not-recultivated mineg in Budapsst.

The evaluation of prgsent conditions is hindered by the fact

that some mining pite hed been filled by miscellaneouse waste
over ite last 40 years and were covered by lean materisls so
we even do not know where these places are.
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Introduction

e lagt phsge of muniéipai 2013d waste™ managemnent

im the diepogal of the wastes. The growing amount of
ganerated wastes sets the orgsnizations deal with public
ganitary sesviceg and the supervieging councilg more and

more complex and regponsable tagke.

Hany settlements do not have digposal gitesg which can
meet the environmmentel protective and public health
regulations; Due %o ite relatively low budget the wasie
digposal remaing the sole gignificant method for treating
waste in the country. The upnto—date methods can be

introdnced step by aivep.

Tn our eludy lhege factz have been taken into account.
Qur aim iz to provide the orgsniszationg snd councils deal
with public hygiene witha summary on most important

requiremente regarding gycstematic digpozal of NI,

Fithin thie Framework the guide outlinee the deleterious
affects of non-gystematic disposesle - applied in many

places -, bhe aspects of potentiasl site gelection, suthoriza-
tion procedure and the reguirements in terms of technology,
health, and envivonment protechion.

Tn the Annex attachad to this Guide you will find the

varionz disvomal technologiss, the operational matiers and

the genersl economical aspects of gystematic dicposal.

£
e

# e materials considered ag 157 in thie etudy ave

ligted in Iubliec fanitary Code Section 3, Fara /3/ asg

honeshold wagte, and in Gection 5, 6 ag noit hongshold

vagta bogetier with houcehold,liks indueirial waste,
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1. Deletervious effents of non—-systematic disposal

The deleterious, harmful effects of non-syetematis dispogsal
for pnklic ealth and envirvonment ere summsrized as followe:

!_.!
Tt
-
Y
o
;-..J
-
.:-Ju
!-I-
O
oS

Mrins vaste dispogal procesgs and from the eurface of
nncoveraed waste a sreat deal of dugt geles into the air due
to the wind and this dnst is. the carrier medinm for
pathb;eaiu_micrdorganisms wyhich are,i&;the wagte. Thege
orsahiéms dirently oxr indirectly could infect humans and

aninals throush foods, plants and soil,

M™oze loating substances have low specific weight and
larse suriace and conld cauge temporary air pollution effect.
After ihe depozit it conlaminates the ground surface,

riegtical, stinky gases originated from waste’s

n caun be smell even iu long distances,

2 Uater contaminatiocn

The deletsrious materials origingted_fﬁom pﬁysical,_chemical 2
and hiological decompogition of disposed waste get directly

into surface watevs by means of leoching cauged by pre-
cipitation or indivectly into ground water by meang of

enewage waters, The physical characteristics /i.e. conductivity,
temperature/, tue chemical characterigtices /pH value, ion
conceuntration - could have corrogion impact -, hardness,

orzanic content/ and the biologiéal characteristics'/e.g.

,T-‘-()J5 and KO I valuens/ of the water are changed by there
decompogsition producte nappen to be contaminators.

waste deposited nesar water or ounto surface water contesmina-

The
tes the waters notbt only by its decomposition product but by
ite ™aste" as well,




x.ﬂ Soil contamination

-

mne self-cleaning ability of the soil is reduvced by the
contaminators originated from waste’s decompogition

/.. gome of the toxical materials could hill the micro-.
orcanisms in the soil or al Jeast could hinder its

activity./

1.4 Other adverze effects

- Pro]iferation'of rodents

~ Proliferation of ingects

- Potencial rigk of lanCt10n°
- Direct;'tqrough gecavengers
—~ Indirect: through animals

- jlot au appetizing sight

hue to ite deleterious and: contalnatlng effectq the noun- .
~gyctematic digposal do not meet the npa}tn and environment
portection_regulations therefore this method of disposal
chould be stopped. fAccording to the Aet II. 1976/

2. el up conditions and construction agpecls of well-managed

digpogal giters

The Act LI in 1976 0rda1n that in esettlement’s arcea the
waste may be.dyhposed only on a place rendered for this
purpoge and only.hy a stipulsted method.

According to the decree 9/1970 /5th September/ Wil - B
the Conncil of the gettlement =zhould arrange tae sxtablisument

of tuece fipnal dispogal =sites,

The salection and the estahlichment of the site should be
carried out sccordivg to the land use suthorization procedure
and to the pnblic health, water managemant and environment

protection rpgulatlon and in complisnce with MNational Construction

Standoerd.
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2.1 Procedure for gelection awnd establishment of a disposal

gite

The establishment of a disposal site and its auxiliary
facilities which sre necesszary for the operation /rosds,
gocinl welfare buildinge, stocky requireq territory.theréf
fore the relating regulstions should be followed,

2,11 Tond-ure vermigsion

The decree 34/1974 /Auvgust/ i1 Secﬁion:S:'Para /5/ on §§
investmente together with the decree 3f1974'/6?ﬁuguét/

OT-T1 Section 4 -for the execuilion of the previoug de-

cree deal with the regulations_oontrolliﬁg‘agreeménts

Letween the council and contractor on employmeut and

land-uge of a territory suiteble for 1nvewtmen. Accordine

Go thege decrees the sgreement may not substitute the
land-uge authoris »ation Juqt preﬂedeq it.

The exchouge value - mentioned in the Section 4 Para /17,

Ttem a/ of 3/1974 decree = means the employment fee for

the land as it is regulated by the decree 50/1975 /22 November/
PH~EVnmﬁ”;\ccovdinn to thie decree the contractor ghould |

pay only 3this fee because companies deal with public- gervices s
shall not pay anuual land use fee. The amount of the land
Covnbractor shonld not pay even land employment fee’ if the

right of disposa 1 obhtained by purchase, exchange or expropris-

employment fee is get in the sgreement mentioned above,

tiona

Hdowever the prerequigite for obtaiuning the rivht of disporal
iz to have a land use permigsion glven by cons tructlon‘
authority to “the contractor,

e contractor shall'apply for land uge permisSion a8 per
decree 171968 /11 Janvary/ ¥Vl deal with sppiying procedure.

fies



2,12 Annexeg Lo be atiached to the land use application

The followings should be ettached to the application for

Jection 5,

~ Detailed

Jand uge begides the documente ligsted in thieg decree
&)

Fars /2/, Ttem a/,v/,c/, d./, e.f £/6//i/.

report Trom experte on hydrological, nydrogeo-

logical, topographicsl and meteorological conditions

of the disposal site and ite surroundings. Relevant

mape are to be enclosed to it.
- Zngineering revort and cepacity calceulations

- Recultivation plan

Among other suthoritieg mentioned in Item j/ it is very

important to have the concurrent opinion of Vater ilanagement

Directorate for that area as it iz mentioned in regulation

£/1970 /15 December/ OVH,

Other washes then 137 mgt nodt he nauied into the
unlese it is permilted by piblic health and water

authorities.

If mome parte of the area are owned by the state,
congtruetion auitority il apply to the relevant

hody for utilisation right whiich will be given to

congtruchtor, The authority will enclose the vernig

gite
management
the

adminietrative
the

aion for

land nge and the hody will giart the procedure officially.

Lation

It the rizht of dizposal obtained through expropri
then the regulations concerning tnis procedure - ges
Annex ghal

1 he Tollowad, The agtablishment of g

6 the expropristion

the gifte, *

.

final

7 common concern lierefore according
Lo 4
i

L8 plot houndery modifications are needed when establisghiog
tita following rezulatioas ghould bhe followad:

4 -~ a L A— Oeree
Necree 2371271 /29 Decamber/ RV and 1/1968 /11 Januavy/ Fvit.



Cle wonld- Like to poini out that 1l the case explaiuned
/13 Taumary/ BT, Gection 19 prevails

£

in decrea 1f1948
~ i.e. not necegzary %o apply for land-nge permigsion -

it ig recommended thiat contractor takes oub certificate.
or principle. permigeion for congbtruciion mentioned in the
decree from construction suthority because thig will

make essisr to mel fival permigsion for congtruction
/estahlishmént/.-

Bth preparatory works for selecting disposel site as well
ag. the elaboration of plang for waste disposal are =
cuablex éhgineeving - geological tagke. Tt is recommended

4o have these taske done by institules having proper
expertise and expevience. /it is hetter to assign only
one institute/.

e following ivetitutes sare recomwmended for thege jobe:

- laryap A1ami Polatani Intézet Terileti Pldtanid
nwolzdlata
/Btote Geologycal Institute Regional Office/

-~ Woldnérd dg Malajvizesdld Tdllalat
/Geodelic and Topographic Company/

~ BITIBPTORY /3tuuctural Construction Wugineering Office/

- VIZLMBRY /lydraulic Wngineering Office/

- WV TRRRY _ _

~ Meriileti Vizilgyi Igazzatdsdgok /Regional Yater tlanagement
Divectories/

-~ (eofizikai TIntézet /Geogzraphical Tnshitute/

2.2 iagpects ol disposal sites* meleciion

e Tollowing data should be collected prioxr to select

the ares for disposal gites.
2.21 Prelinminary data:
s/ Amouut of wagte Lransported in /mB/day, t/day, mB/yeér,

t/year/

-




~ The gize of regideuntial area from which the waste is
collected, numbar of residents, projected changes

-~ Characteristic data on other waste generators served by
the disposal site,
e.;. indugtry, commercial. sector, waste amount generated
by thess companiesg fmjfday, $/day, mB/yegr, t/vear/

~ Vehicles used for collection /type, method of discharge/

-~ Collection chavacteristice /time, distsuce, freQuenoy,
time of }b and hack trip/ '

~ Discharss frequency on gite /venicle/nour/

h/ Uisposed wagte?s characlerighics
- Zompogition

- Spscific weight

~ Shrinkage festurss

Trojected changes in Ttems a/ and b/

¢/ Accesgability of dispogal gite:

- Route Jlength, conditidn_of the pavement, traffic/

- Projecteﬁ cuangesd

e following aspscte should ve taken into consideration

witen gelecting digpowsl aite,

2.22 T™e size and capacity of the area, possgibvle extensions

ems in the title determine the samount of wagite to
be digpos=ed, It iz recommended to select avn ares of a
capacity =ad eize that will ensure the 1y dispoeal for
the gattlement and ite catehment svea for at least
10-15 years,
It ie important'to know exteusion posgibilities respecting

the egize and cepacity of the area.

2.23, Tocation of the zite, ites accermegidbdility wiith the view.

e
‘of ite distence {from itg catchment ares

Me accessability /road, rail/ aod traffic couditiong /road

dty, traffic, width of the roads, traffic diszturbing
ove/ con bhe gitudied hy wging topopgraphricical maps and



Necoming familiar with tralfic conditions iy ghould be
dccldod vhntber the road network’ condition is good
pnongh to bear projected load or modlflcatlonq are to

be done,

The extent and veturs of modifications are to be enclosed
to the documents to be spproved, /Thie would cost a lot:

of money in some cases./

Having wmore than one p01en0Lal “1te ‘it ig recommended to
shorate a study on optimum exnﬂn wee on the bagis of ip-

formetion on collecting system, travgport costk, trafflc_
conditiong in order Vo reduce expenses, /Short.transporting

distanceg ave nore cost effective than long ones/.

Te traneport costs of covering materials exiracted elge-
where than on sgite shouldalso be incorporated into the ’

atudy.

2.24 NDistances between the sgite and settlements ox infra-

ctpructural esteblishmente.

Tt ia compuleory o meet regulations of 137, Anunex 2
saying that minimum distences hetlween final disposal "

{aa and residential, holiday,. commungl estebllshment
to SGO'm - if the popnlestion of the gettlement is
g than 10,000 - ov 1000 m-~ if tne populatioun of the
settloment iz aver 10000, |

0
=~

a
0

‘33
4]
GD

21,
r
le

—

¥

e protective area situated between the gite and any
other establighments should be at leést 500 m thick.

"Tf the ares is & forest the distance can be reduced upio
300 m. A% leasl 100 m distance should b2 kept from

national road.

2,25 0ther aspects Jenvironmental requiremnents/

e linkability to public utilities should separately
be .examined with view of cosl effectiveness of the

projectu.
{th
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- Blectric supply

- Drinking and WBthng water supply
~ Meleplion line '
-~ Drainage System

The agricultural and ailvicultura velue of tlie territory

shall'always be determined.

According to the decrse 38[1977'/12 October/ HT Section_1l,
Paras /1/ ltem d, "The aren aelected for establishing final
digposal site should be of low quality or unkift for agriculiu-
ral activities." The notions stated in regional development
plang for the area sihould be taken into account waen gelecting
the site. Whe ﬂeLporolomlcal characteristice of The area
shall be determined throush topographical maps and statietics
from Hational lieteorologycal Tnelitute. /e.z. dominating

_ﬁiﬁd'directLon, velocity of wind, freguency of i alabat

higger dlsposal sites/. The OELSZ Dook 1, Chanter 5, Section. 93
iz maying that it is recommended to place final dispomal =ite

on the least frequent wind dirsciion toward the gettlemenie.

e dispossl gite dg a Adiilfuge =ovree of pollution in view

of aiv gquality protection. The ¢ite moy be establighed on
aress a2ither of other calhegory or of protected caitlezory. ,

bt the emigsion sianedarvds ave alwayg he tiet., Tae projected
eniggion dsta of the site — i.e. duet, merosols, stinky

materials, dicomposition products /e.z. methane/ - can he
coronnet ascording to the emigsion data measured ai other

pemants of relating alr guality assurance

-

T
e folloved fien eshablieliing dispos

ne shall algo
/ Decrees 171273 (9 Jarnavy) BT, 11/1973 (13 April) BV,
71974 727 Decemder/ iy commniqué 58/1974 Jip.e srt.

)
1975 e, 1/ T¥i, 53/1974 /¥p. Brt. 1975 Bo, 1/ M-S,

b
and decres 2/1976 /16 Janary/ ¥/ .

26 feolosical,irdrological and 1J6r0w9010"10 1 echaracheristics

“of the Aisporal s#ite and its enrronndings., These data

s e



ghall be incorporated into the expert®s report.

Tt ie very important to'know morphological characteristics
of the surface Tor planuiuz aund scheduling groand works

and preliminary field-works to be done in the first phﬂée

of establighment. The varione morphological features

~ i.e, flat partes, low-level aress, glope caﬁ&egories, slope
avennegs, migcallenous field formetions and its linkagze

~ can be .idenkilfied hy nsiug fopographical contour maps,

v

geonorpiologicsl maps and by rangiug overs.

e information oblained through topographic survey are slgo

very important:

~ Negeription on pedolosy and ataﬁigxaﬁhig.conditions of the
area, svaluation of technical-topograpnic features

- Determination of 1ocatibn, thickness and depta of impermeéblé
layera, . _

- Pregeuntation of dynamical geological processes which take
place in the ares of the site /Jerosion, deflation/ - if

thers are any.

The hydrogeological and water balance characteristhiices of

the area chall be avaluated btogether with topographicsl *
featnres. Datas should be cqllected on water balauceg of

various goil layers (e.g. permeabiliiy, adsorptive capacity,
run-0ff/ the location of ponding in the layers, location of
zround water ite flucituation, direction and velocity, ground

vater flow, location of ground water catchmenty area., Thece

data can he oblained eitfher thrbugh calculations or tarough

aroundwater maps,

In view of topograpuy the =ite ie recommended to be esteblished
ouvbto loamy or loesgy formationg.




Having all the topozraphical aund nydrogeological data

ig iwmportant ho jndge vhgther 1t iﬁ necegeary Lto perform
enh~z50il compactivg, insulation or 0r911m1nary fill-up;

and whether there is sufficient amount available on site for
covering materviale,

Tf no covering materiale are available on site the place

b}

of ite extroction ghould be gelected. fo establishing

disposal site on aren flooded by ground water!

0f35 Nook 2, Chepter 21, Section 49 ordaing that between the
maximum nxpevted ground water level and the bottom of waste
should be a goil or filter layer of at least 1.5 m thickness.
In case of higher ground water level the pit should be filled
with constructiion dabris or soil having no organic content.

The infofmﬁﬁion on ater halance of the area can be obtaiuned
from hydrographic maps. informationsare oz Tollows:
- nources of drinking, mineral, curative watler and waters
for public and indusgtrial use and their protective areas
- Frotective areas for water treatment, water drainaxe works
and equ prmcn*f_
- Ground vater qtoravp and catohmenl areag which are preserved

—~ Hurface water flow and cateament areag to be protected

natcheries, open bathe
~ Arang with riek of flood and inlaund water
T+ ir pot allowed to egtablish disposal gite on the above-

mentioned areas,

Tf the nollection of precipitation running off the aite are
ceparated from the collection of cewage water, surface water
flowe shalil be found nearby the gite for drinking in
precipitation., The intake capacity of it shonld be calculated
ae well. /On the hasig of informetion ziven by VIZIG and/or
KOTAL/

2.27 Reecultivation of the site

The superficial movphological featureg of the gile
. © )
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and its surroundings eg well ag the nature of plants'deter—
nine the resultivation method. The following agpects ehould
be taken into sccount when preparing recultivation plan:

— funeclion /the land will be uged for agricultural, sylvi-
cultural or other purposes/
- mesthetic /to fit superficial formatione, landscape/

peforte should Le made that disposal regults ag small damage
ag pogsible. on environment, During authorization process the

negative environmental effects of the operation should also

be evaluated.

According to the aspects mentioned above you will find velow
some typical examples of aveas which are unconditionally,
conditionally or noit at all suitable for establishing disposal
=ites on it. '

nitanle areag:

- Areas that can not be utilized by agricﬁlture, gylviculture

1

candwines, gravelmines, claymines of permsnently dxy

npoture

~ oriiless aress vemained after nining activities /opea-cut/

~ Mill-egide=, slopes

Conditionally suitable aresse

~ Piteg, trenches

- irgricultursl aveag with Low furtility
- Valleye

- oo cleanings

- Olona nines

&



Unsuitabhle areas:

- Frotected areas in . view of water management

~ Proteclive arsas for public hydrologycal plaunts

- Areag with risk of flood and inland water

- Ragerved aveas

-~ Torepts ifow protection and for holiday purpose

-~ Sandwmineg, gravelmines, claywines etec, flooded by water.

2 to he taken into account when plauning and

A {‘
estahliehing dispogal sites.

2.31, Wiald and =oil preparation

The finlid-workz ghould he eavried out accomodating to ithe
earfasa formations and topozraphic characieristics of the
area, P.eld-vorks inclnde clearing worke - root out busnes,

sarubg, individual tress ~ as well as super

Tuporticial worlks shonid be performed in a way that the
mter polling is avoided, geevnsge ig sverted, surface and
sanpace wakters arve drainad under coniroll.

dnaller suparficial nnavenness ghould be sliminated, slack

?qiers, gualler mddleg are ho e Tilled with ground, tas
1

wateres of eanller gireams rununing acroge the ares are 1o he
conducted into & new bed, Op inclined areag the field-works

()

should he done croueing the divection ol glope,
2.32 Tdatev congenvation

Ta order %o prevent any seepaze to the ares of the disposal
give from surrounding eurface waters, a proper ditch system

Dr )
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ahould bhe Tormed, It agi k2 A helt-diteh sround the site. c
a:

,-J>

dngt a bhrim-diteh protecting szome parts of the area, The
should he located nt a distance that the operation ik not
diginvrhed and there ie no need to repair Lt freqnantly during
operation. Tue water accumulated in toe diteh can be drained
into the surfnce veservoire appoiuted by authorizing suthority.
One of the mogh -important euvironmental proteciive aspects

iz o protsct surface watere aund ground water. There are

trro Lypes of water to he taken into consideration during site’
operntlou in jefms of impurityg'the less cbntaminated'pren
cipitation Llowing off the surface and reepage water geeping

through diepoged materials.

™a lotter water ig contamineted by soluble materials /e.g.

nitrates, “”]rﬂb e, chlorides etce./

‘urface waters should e stored and drained in proper drainage
ditehes. Typienlly the ditch is open at the top out it can

be clozed too. L ditch eysetem i closed, sgludge and drifit
depohﬂt méy ocenr thus requiring periodic cleansing.

Froper accurmlation and ‘treatment of seepage water is of high
importance, Seepage woters get directly from wagte iuto the

201} or sround water. ' "

itethods of avoiding damapgeg cansged by seepage watere are

asg {ollovws:

i
9]

g gelf-purifyivg ablllty of goil
regz naturally or artificislly tue soil layer under-
neata the eite and dreain seepage waters through drain-pipe

In the firet case infdrmation should be collected on types
and guantity of pollutantﬂ probahly sgsaeping together with
asnpase walter, on ﬁtratigraphid structure and hydrogeological
gtatus of the siters sub-goil, aud on otner relevant goil

AL

nharacterietice fe,e, Adsorphive cepacity, ion substitution,
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mikvobiolosical deconposition, chemical interactivities,
bl

mechanism of Xeaching, dezgree of dilution cauced by

ground watev/.

It i recommended %o apply this method, If 1t iz pogesible.
Iy b 4 &

/o ont down project cogte, first of all./

To thie case surface waters esn be troated either together with
seepase waters or can be drained into a rurface regervoir
throngh 2 sludge-trap., The place for reservoir ig¢ delermined

by the authority who lsegues psrmissgion for the project.

e quality of superficial waler draivadle directly into

sarface water i determined by Tater fanagement Directorate

of the aAraarg,

Tf 4% 1= not vormible to conducti geepage water into a soil
layer waich can filter /clean/ it, then the second method
ghall be gelected. The bottom part of digspogal site

b

shall be compacted if there ig not any filter layer. During
3 | |

fill-up the sgides ore he compacted too.

<

Tompaching methods arve:
1

~ to conpact gsulw-zoil

B ]
50

~ to geal sub-goil /hy ehemicale,bitumen, tar or plasgtic

Durine poil compracsion the losmy paris of tihe surface are
nompregsed bY rollers or oy vibhration, The compregegion

shduld_be done by uring elay, eandy clay or cledzy soils
trangported from other plans if there csn no 'oamy parts

he found on aite.

3

o gource of these materiale should be gas near ag pogsihle.

Tne fnicknesg of compressed layer ig to be at lesst 20-30 cm.




If no loamy goll availanle nesr the eite, it ig re commendﬁd
to =eal the sub-soll by plastic foil. The foils can be

welded impermeably to each other. D dvantage of this method
ig that foil can be damaged wien it is 181‘ down. It ig
recommenﬂed to uge foilg of 1-1.5 mm L41ﬂkne ga /e.g. TVC,
iyl esoutehook etc./ Refore laying the foila down level

the surface, goread 15_20cm tnick fine =and on it and

roll evenly. Then sy the folls down, put ahother layer of
20-30 cm of gand. The first waste layer should be disposged

with eare in order to keep foil undan=ged,

Sealing wel'ndz nging chemicals./llme, synthetid resin/

are uged for senling dispossl sites for gpecisl industrial

vastes.

hen spplying enbh moll compression and geal care should be
of meepage walere,

talzen of aecimmlation and drainage

Ty thig eage the drasianed grepin: gte water csn hs tres

L

A n

Lagather wit™ conbaminated surface water. The amoun’t of

surface water ig a funchkion of digposmal eite’s dimension

and annual precipitation. The emount of seepage water is

n function of precipitation, waste’e thickn ess and compactness.
According 1o ,2xperiences from practice the amount of

zeapage waler ie 0,05-0,1 1/sec/as /7/ /Taking T00-800 mm
yearly precipitation for the hagis of calculatious, i.e. 4-55
ag minimuo and 20-257 ag maximum of yearly precipitation

may be taken into account vwhen designing the plant.

Men wagte waters of disposal site are codlected gnd dreined

it nan bhe treated ae Tollowe: _

- Dircharged divectly to public severége gystem

~ Dischavgzed into =zealed water baein; from which it can bhe
trapeported into muniecipal wacte water treatment plani
by special .trucks, |

- Treated in sewerage trealment plant dbuilt near disposgal site,

and Lthen led into gurface resgservoire

{22



. digposgal eiv

- Treated in aeveting ponde
~ Ted into drainaze hed below surface

Salest the method which ig most suitable for the area.

Rither yom apply the method uging filtering ability of
soil or compresging method for water protection the re-
sulation mentioned previously /ONSZ, Book 2, Chapter_2l,
SJection 49/.shallxbe mel for both casseg. The area may have
to he filled-up preliminary /by coanstruction debrig for
example/ especislly when filling up the pit. In order to
g2t information on ground water polluting effect of the

e sampling wells shall be bored. To select the
ﬁlace for the welle, the ground water flow direction
ghould be ‘taken into account{lThis is eagpecially iamortant
vien the applied waste water treatment method is whiecha utilize
g0il?s melf purifyivng ability. ¥ater management authority
should algo he involved at finding the place and deciding
the number of wells. The establishment of the wells shall

he permitted by Yater Management Directorate for the area.

2.33 o veduce air pollution

Tn order to reduce air pollubtion and noise emigsion it is "
recommanded to plant 8 wood-belt around the site with a
thisknege of at least 8 m. The site must be surrounded by
fencs in orvder to keép away unautiorized persons and
animalg., The height of the fence shall be 2 m, and ghall be

interrupﬁed'by a 1ifTt gate allowing track treffic.

2.34, To ensure covering materials

At the eelecticn of dispoeal site it should also be examined
re a

i
re enfficieut covering material® nearby -~
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which are necesesry for normal operation of the site. If

taere ig a lask of slag.or debris

, the gsological examina-

tiong should determiia the place of thig materials %o Dbe

extracted,

cogte of extraction and irenspor’ for these covering materials.

Tt ig crucis) in view of operatinnal cogis to reduce
T

The source should he ag close ags possible to the sgite.

The wagte digposed should be covered continuously or at

leagt in the evd of the day by .porous stuff. The thicknessg
of it should be at least 10-15 cm, but it is-not important

to have a layer of more than 25 om thicknesgs,

Applicable coverios materiaels are

atruction debrig, saund, gravelly send, superficial soil layers

ag followa: slag, con—-

/loessy =oily, loassy loams/. Application of heavy, cledgy

iipon completion of disposing activities the entire surface

of the site ahell be covered by humic Jertile soil, The:
J :

couree of thig moil snd post-digposal activities are stated

in recultivation plan.

2,35 Utility, auxiliavy egtahlishments

oadg

A

A Llink road ghould ue

puillt Letween the gite snd the nearest

national road. T™iis road mugd have suflicient width and musgt

bear the load of trucks, Jome of the internal roads will

he operating until the gite ie clored, but some of then

will he gradually eliminated during fill-up sctivities. The

lenzth snd Jlayout of the internal

roadg ig a function of

cite’e nature, The width and loadability of it ie a function

of projected traffic snd types of

bo desinon roade with the width of
radiveg of 12.5 m, Vigibility also

gideration., ¥Wor oyoads with one

venicles., Tt i recommended

6.5-7.5 m and of average

should he taken into con-
track by~pogres

vl




sghould be formad for empiied vehicles., The inlet road and
the gite’s permanent road can be made from concrete or
asphalt., The maximun longitudinal inclinetion can be 10%.

Transversal inclination shall he 1.5-2.5%% The line of

the voads siould be perpendicular to the directior of the
elope. Whe inlet road shall be fitted with tyre washer trey
of 25 m lenzbh, 4 m width, 40 cm depth full of water.
\longeide the voads water drainage ditches should be

dug., Tae drained water should te accumulated and treated

Fal

togebther with waste waterg ol th

]
0

ite. Regular road mainte~

nance ie¢ alzo o mugth,.

should he selected on the bhasgis

a
2
-
=
@
o
o

Mme materisl of ros=

o7 Tinancial resounreces,
Truck scale
¥a order to messirve the quanlity of saste transported into

the site 'a truck gesle should be set up which will

meagsuve the weisht of tracks coming in and oulc The soalz
in very inporiant for disposal gites receiviug waste awmouny
o mora thau LO0-L00 t/day, Pypical scaleg can measure

upto 20-30 4, dds syetem dg aechenical or electro-machanical.

/A concrete by- 2 gurface big enough to drive on isg

1

to e ilt ne

o n
Ay}
€]
¥
=]

f
supplement Lo the scale/. A scale housge is
also 4o be Luill whish will serve also ag goclel wellare
be clogable, 2eanable,

thedq with electric eupply

= - —_— Y
Zocial velfare and shorage dlding

trcording to ON3% reguletions s gocinl welisre hmilding

chonld alsa he built in +Mich The workers cau have o

1

anelr, ara mealsz ete, 4 store house and a vehnilcle wagh
wuiladiaz Svo 2lean vehucles, containerg/ ghould also he
1 N

ronnected to thel tilding. A room ghould also e built Ffor

etorins utengils too. fmegte water generated by vahiicle
a

[}
cleanging sionld he discharged into a depocgiting shaft




i
el
N

i

axd atter ite deposit it shonid be Lrested

CJ-

e I

2

<D

tHer with

fablic Ut1liu1,h'connecteq

Tlectirical sunnly lineg, telephion lines, drinking waitex
supply tubez ave aleo o be connsctled to these bhuildings.
tater wnpplvvan ba prcvaded tﬁrouvh water contalnpr@ in

coge,,/ Thtreet liphting qufpm should also he erected
for winter periods or for 2nd, 3vd ghifte., If the poles
are of 5-9 m heixtt the distance hetwean each ofher zhould gg

be'4ﬂm60 me /Lisht flux ig to be 5000-T000 lumen for esch
1 1 b aonrece, /

Tt i possible the sewerase ductg should be linked %o public
severapgs syshen,

The degisn and congtruction of sup?lementary aund euxiliary
ahilities shell he doae in accordance with relevant DI3Z
regulatious'ahd in compliance with Labour Saddy and Tire
Treveatioun Todes.

3¢ Aets, regulstions relating to counstruction and operation

of final disposal sites. _ *

- Act Vo, 2, 19746 on hunan enviroument protection
~ Necree /1970 /5 September/ RiL-"71 on public hyziene

-
T

~ Decvee 5/1974 /24 May/ Vil on publisghing OE3Z
- Deecree 34,1974 /6 Augvst/ ™ on projects _
~ ecree 3/1974 /6 dugust/ OT-P1 on execution of MT decree

on projache,

i~f
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P

Yacree 50/1975 /22 Hovemher/ PH-FVi-£1t oun usage and employment
feeg for etate ovwmed plots.

Decres 1/1968 /11 January/ on land use permission procedure
Regulétion 471970717 arch/ OVH on authorizations concerning
water manapemnent

Necree with legal force Ho 24, 1976 oun expropriations

Necree 29/1971 /29 Necember/ KVii on plot modifications
Decree 2/1977 /18 Jaouary/ Wi on construction authorizstion
procedure’ _ _

Decree 3871977 /12 Qatober/ M7 on execution Act Ho 6 in 1961
for protectipn ol lands

Neasree 171973 /9 Januvary/ % on air quality protection
Decree 1171973 /18 April/ Vi on exec.ation of decree 1/1972

A
e

/9 Januvary/

Dacree 1971974 /17 December/ »Vil on sir pollution penalty ang

Communiqué 5871974 /¥p. Fet., 1975 Mo. 1/ BV on publishing
Annex of Decree 19/1974 /17 December/ A
fommuniqné 59/1974 Sip. Frt, 1975, Mo 1/ EVIA-TUE e

air pollution of setilements
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Abbreviations uged in the Guide

1. a7 ~'H1n3qt9r19] POUuPll ‘
2. BV = Minigtry for. Ponﬂtrnctlon and Rea:onal Develonment
3. 0F5% = Hational Construction fHtandard

4. Bit% = Ministry of Health -

5. lp. ﬁrt,:"ﬂonsﬁrugtidn Rulletin

6, VIZTG = YJater ianagement Firectorate.

7. KOJAT, = Public Health and fpidemiology Institute

8. Pt = Ministry of Finance




VIII. Topographical Survey

- = Dunakeszi Final Disposal Site -
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basic point /stone/
fop of stone

length  section

cross section

splay

ravine

electricity post
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X EOV X
LEGEND: ' - ' - ) :
7 o PYRUS" Enwvironmental Services Lid.
bhasic point /stone/ " . ,
& 18382 fop of stone H-1117 Bogdanfy u. 2., Budapest
. T:+36-1-185-0126, Fax:+36-1-185-0240
I tength section Pringipa: 5 LCA 6 — |
e f n < (ki . N .- | i 4
Nol o s sublect: Geodetic exam:naﬁon( Hof the [)Junakeszi sand ~|Brovng N_; '
_ uar ungary
_Wmvr—__ splay - > Leaale:
Yrvy—yr—v  favine Site pIanAA/ 1:71000
' - 1 ‘
Ny T, TP, N electricity post Harn. Director : _Vnce Monagef; / Desngner,: — Date:
b ‘
’L"‘) : Egerszegi ‘ Jaromi®_T . ;/ Soo's/” Fevewr 1992, Q6.

Altitude above the Balti sea
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