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PREFACE

In response to a request from the Government of the Slovak Republic, the Government
of Japan decided to conduct a master plan study on the Regional Environmental
Management Plan for the Hron River Basin and entrusted the study to the Japan
~ International Cooperation Agency (JICA). :

JICA selected and dispatched a Study feam headed by Dr. Akira UCHIDA of Pacific
Consultants International (PCY) and composed of PCI and Oyo Corporation to Slovakia
three times between March 1998 -and February 2000, In addition, JICA set up an
advisory committee headed by Mr. Shigeru ANDO, Director, Office of Groundwater
and Land Environment, Plannmg Division, Water Quality Bureau, Environment Agency
between March 1998 and’ February 2000, Wthh e‘rammed the 5tudy from specmhst and
technical pomts of view. '

The team held dlscu551ons with the officials concerned of the Government of Slovakla
and conducted field surveys at the study area. Upon returning to Japan, the team

o conducted further studres and prepared this final report

R hope that- thrs report will contribute to the promotlon of thls pI’O_]CCt and to the
enhancement of frlendly relatronship between our two countries.

' Fmally, I w1sh to express my sincere apprecratlon to the officrals concemed of the -
Govemment of Slovakla for their close cooperation extended to the Team.

 February 2000

Kimio Fujita
President
Japan Internzmonal LOOperauon Agency



MINISTERSTVO YIVOTNEHO PROSTREDIA

' SLOVENSKEJ REPUBLIKY
" Ldszlé MIKLOS
minister
Bratislava January 19", 2000

Dear Sirs,

The M|n|stry of the Envrronment of the Slovak Repubtrc woutd I|ke to thank
hereby the Government of Japan for the comprehens;ve assustance wrth the
_ Development Study on the Regtonal Envnronmental Management Plan for the Hron” '
" River Basin in the Stovak Repubhc The output of thus co-operatlon is the submltted _

Final Report that was successfully presented in the presence of the hlghest
- _ representatrves of the Slovak Government and Iocal self-governments on the state'
and reglonal level. o ' : N
| The Study was developed on the baszs of the approved Memorandum of the" =
_ Japanese Overseas Development Ass;stance to the Slovak Republto through the
_Japanese Internattonal Cooperatlon Agency by the Internatlonal Study Team and I '
would like to express our sincere acknowledgement to everybody |

" Yours sincerely

«o_, // /ﬁ‘&

| Laszlo Mikios
~ The Mlntster of the Environment



Febrnary 2000

‘M. Kimio Fujita

President :
Japan International Cooperatton Agency

. Dear Str

We are pleased to' submit to you the final report entitled "The Study on the Reglonal

- Environmental Management Plan for the Hron River Basin in the Slovak Republic." . This
" report has been prepared by the Study Team in accordance with the contracts signed on 20
. March 1998 and 28 April 1999 between the Japan International Cooperatton Agency (JICA)
~ and Pacific Consultants International (PCI)

'_.The report descrlbes the study results of developlng the reglona! enwronmentai management

plan (REMP) a master plan for lmprovement of the environmental state of the Hron River

- Basin,

.'The report consxsts of the Mam Report Summary Report Supportmg Report and GIS Maps

volume. The Main Report presents i) the existing states of various environmental attributes -
to 1dent1fy major environmental issues, ii) the REMP Core Plan with obJectlves and measures -

o tackle with those major environmental issués, and iii) Supporting Plans, as the common basis

of promoting the Core Plan, which include improvements in institution, monitoring,
environmental information system, environmental education and public participation. In
addition, recommendations on financial strategy for the tmplementatlon of the REMP are also
included. - The Summary Report presents these results concisely. The Supporting Report

- includes detailed data concerning the existing environmental conditions and their analysis
together with relevant existing plans and social and economic data to support reasoning of the

plans and recommendations presented in the Main Report. The GIS Maps volume contains
various environment related maps useful for the development of the REMP. - These maps were

‘preparecl through extenswe apphcatlon of techmques of the geographlc information system'
g (GIS) : _

_ We wish to express grateful acknowledgements to the personnel of your Agency, Advisory

Commlttee Ministry of Foreign Affairs, Environment Agency, and Embassy of Japan in Prague. '.

We also wish to express sincere -appreciation to officials and individuals of the Slovak
_ mstltutlons concerned. - We hope that the recommendations presented in this report will have a

wide range of support by the people concerned with the environment of the Hron River Basin,

and will be promoted for lmplementatton to brlng about the i 1mpl ovement of the environment.

Yours falthfuliy,

\ﬂ\a ?ﬁ

" Dr. Akira UCHIDA
Team Leader




FRONTISPIECE

Extract from presentation by Peter Fowler entitled ‘Cultural Landscape in Europe’, given at the
lntermhoml Expert Mectmg, Banska Stlavmca Slovakla on ‘Managcmcnt Guidelines for

Cultural Lamlscapes 1 to 4 June 1999.

N Co-ordination m some ways, th:e is the ma]or European management ehallenge, -
es,peelally in relatlon to me and seale. The problel_n_ls us, not the landscape; more
| specifically, in a continent relatlvcly sophlstiea_ted in its governmenla_l strueture, the sheer -
S eomplexitjr,' inﬂexibil‘ity and often rivalry (not to mention occaslonal. ineompetenee and
eorruption)-within our burcaucratic hierarehies .tend' to place a large ob‘stru’c‘tion, rather
than a l‘acnhty, on the route to sueeessl‘ul hohstle management of large areaa. Numerous .
aulhormes are llkely to be involved because of the srze, a huge and even dlspropomonate

e!'lort therefore bemg requlred to make the various bureaueratrc parts l'unetlon in any

| semblance of partnershlp.” _

“On Hadnan’s Wall* UK (not a Cultural Landscape but eomparable in - size and

. 'eomplexnty), the breakthrough m management terms came not 0 much in tbe publlcatlon Ce

ofa management plan (1996) but in the process o[‘ produemg it. Over 2-3 years a motley,

disparate and in part overtly hostlle number of mshtut:ono and mdmduals sat down and -

threshed out a plan, of course 4 comprom:se but workable, and in the process they came

: not only to understand better the eomplexrty with whleh they were dealmg but alw to

reallse that it was only by workmg together that they eould best sal‘eguard therr own

mterests as ‘well as, 'poss:bly, promote the sustalnablhty ol‘ the whole area. and llS.

mternatlonally-reeogmsed resouree” _

*A very 1argc UNESCO des1gnated World Hemage Area in the north of England stretchmg _
from the west to east coast and’ encompassmg a defenswe wall buxlt in Roman tlmes along the -
border w1th Scotiand ' ' |



FOREWORD

The Ministry of Environment, through th.e Slovak Environmental Agency (SAZP) and its other
agenc1es and institutes, has a specral responsrblllty and many duties to work with other
orgamsatrons and the people of Slovakia to ensure a better env1ronment for both present and
future generatlons Thts is an ambttrous aim that mvolves both long and short term plannmg, the
careful balancmg of prrorrttes and the wise use of resources. This will be made all the eaSIer_
wrth the _support ‘and commrtment of ali those who use or manage the envtronment the

stakeholders

- As one 'way of-helping the Slovak Environmental Agenc.y“to a‘chieVe this aim, an irlternatiOnal
. Study Team ﬁnanced by the Japan Internattonal Cooperatmn Agency (JICA) and supported by
.a number of experts from Slovak mstltuttons has been developmg a Reglonal Environmental
' Management Plan (REMP) for the Hron Rlver Basm Thls report is the Summary volume of the
_Fmal Report of the RFMP : .

'A Main Report Suppo'rting Report and GIS Maps volume of A3 size have also'been pro.duced
The Supportmg Report contalns furthcr detatls of the Study Area and of the data gathered durmg

" the course of the Study, the results of « questlonnatres anid field mvesttgatlons plannmg and data '

: _analys1s methodologres etc A Draﬁ Final Report eonsrstmg of a Summary in Engltsh and
" Slovak and three other volumes as above was produced in November 1999 and circulated to
mterested parties. The Report was also presented to representatlves of local and nattonal
: govemments experts and others at meetmgs in Banska Bystrrca and Bratrslava in December }
1999 A questlonnatre that mv:ted comments and correctlons accompanred the Summary and
both were publtcly avallable through the Webpage of the SAZP This Final Report takes mto

' account the comments made on the Draft Final Report

The feedback on the Draﬂ Fmal Report has very much helped the thstry of the Envrronment
the SAZP and the JNCA Study Team whlch has prepared the reports. The eomments have
'--prowded general confi rmatlon from those famthar wtth the Basm and from techmcal specrahsts
' m the subjects covered that the team, through 1ts consultattons and review and analysrs of
: documents and databases has ldentlf" ed major issues, has understood correctly thc causes and

* has ma_de recommendatlons _that are reasonable._ _

'The.Rl':".Ml’ 'de'scribes"some of the enyironmental problems t‘aced in the Hron Basin, the

activities that cause them and some of the development Opportunmes presented by the rich

T .natural and cultural herltage of the area. A WIde-rangmg series of measures to address these

. problems and opportumttes are then presented Action on these recommendations will depend



very much on the support and co- operauon both of the pe()pIe focal government and mdustrtes
of the Hron Rtver Basin and of national govcrnment Wrth the 1nterest of these stakehotders it
is hoped that some teehmcal and financial support for follow~up studies and tor 1mplcment’1tion

of prcn]ects, 1my he torlhcommg trom international sources

This is the frrst such plan for a Rrver B’lStIl in Slovakta Wrth the time and resources avallable
to i, the Study Team has m’tde the best” use thal it can of the data wrth whlch it hdS been'
provtded but the team is weli aware ‘that their amlyses 'md mterpretatton are not perfect and
that the REMP docs not covcr all the cnvrronmental 1ssues that occur in the Bdstn Nevertheless
it is hoped that thts RFMP will provrde a basis for emrtronmental actron 1n the Hron River Basm

and h__e used a_s a _mod_et, to be developed and reftned, in other basms andfor regrons o_f .Slovakra. :

‘. Desprte the envrronmental degradatron that the Basm has experlenced lhe Study Team belleves
'that 1ts envrronment'tl resources are rlch and of great va]ue to its mhabltants and others The |
Hron Rtver Basm is therefore worthy of sound management for present and future generatlons

A range of envtronmental management mlttatrves are already underway and the team hereby '
'expresses |ts -hope lh’tt these wdl continue and be complemented by new prOJecls and
_programmes $0 that the envrronmentat 1ssues in the Basm are addressed in-a comprehenswe -

manner. -
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'components -

- The Study on the chronal Envrmmnmtal DevdoPmcnt Plan for the Hron Rrvcr Basm

OUTLINES OF THE PROPOSED PLAN
- (i) - Pl'nnmng Area

L _H'I“on:R'iver.basin arca: Most of thc Bamka Bystrrca Kra] area and about a half of the Nltra o
ERDUEII - Kray arca : .

'(z)" | Targct Year o
ﬂ -.A target year for the whole plan 1s not %pecrfled Proposcd measures have there own target year
(3) Content 0[‘ the Pmpobtd Plan

S The REMP (Reglonal Enwronmental Management Plan) consrsts of thc followmg ma]or -

‘Cor_eP_lan:_-.' Al followmg attrlbutes of thc envrronment surface water

arr waste ecology/forests, and . heruage/tounbm '

aspects of the envrronmental management

U renvire nmental educatron, envrronmental mformatlon network “and
g '—_.:__=_-env1ronmental momtormg Sl o

ues,_ in each ot the envrronmental attrrbutes mdrcatcd

= abo. e" an th'n"set ob]ectlvesf‘_ nd targets to tackle wnh those rssues and proposes specrfrc o
Tieds res to achreve the objectwa and targets The Supportmg Plans are presented in simifar o

' "4manner in the Ma ' iand Summary Reports S

N ':. Th%e 1ssues and ob]cctlves, and the number of speclflc measures proposed in ) the Core Phn are .

' ..'summarrsec! m the followmg:table

unity.. partlc1panon ‘and " information : dissemination, - .



Surface Water

Envrronmcntal Issues and Objcctrves of the REMP Core Pian ,

GOAL To 1mprove surface water quahty ji1 the Hron Rrver Basm, wrt!r all surface water tor the Hron
and its major tributaries altaining class IH of the Qlovak Watcr Quahty Classrﬁcahon Systcm

(STN 75 7221), by 2010.

J Mea's_ures'

: tssue o o I Ob]ectrve
(SWI) Lack of concrele strategw : Development of water quahty ob]ecttves to gmde 1 medsure - -
objectives of water quality the management of the river” - : o
| compatible with E.U directives = P T
| (SW2) Domestrc wasle water _ Up grade of sewerage syslems coupled wrth the © ] 4 measures
treatment . expausron 01' seworage treatment plants and e .
lmprovements in therr operatron to reducc BOD ‘o
jmput mto Hron = s S e e
(SWS) Indnstrral waste waler : To ensure proposed industiial plant efﬂuents - 2‘_r’n'easures
treatment - - ‘meet international and national stagdards. Losion i

Improvement of industrial. wastewater quahty
from ¢ach existing industrial plant

| '3 measures |

'(SW4) Iustrtutrona] and lega]
'framework '

Changes to legal framewor_k 10e ure .‘f

o | 2 'measures

. -_';Sorl and Groundwater

. _GOAL To ensure. that the quallty of groundwater use for’ drrnkrng and ‘other purposes is i :

compllance

“with S]ovak Standards, i, ordeér to protect human health and: ]low economrc development of tlns ;_‘{ i ,

j resource ona sustamable basts

lssue o

' (SGl) Informanon oIl qualrty of ©
shallow: groundwater rncomplete and
out of date

Water

| :(SGZ) Groundwater quahty

detection of trends in vulnerable/ .
contamrnated arcas used for drmkrng
and other purposes)

= _Improve groundwater‘
monitoring system madequate (for .

where contamlnatron has been rdentrﬁed R 1

-nol c,onnected to safe drmklng water
supply - ‘

(SG3) Some settlements/households

(5G4) Suspected conlarrnnatron of
soil and gronndwater wrth POPs

Determrne Pnorrty Areas for Upgradmg Publn. :

‘Water Supply to-meet Slovak Standards =70 |0l
Toinstall Public Water Supply in: Priority Ardas '.2_ﬁniea311res B
To determine the current condrtton of soil'and -

gronndwater wrth respect io eontammatron wrth
POPs -

| 1 measure- -

As above and the preventron of further sorl and

-and soil in exrstrng industrial areas - .

groundwater in vulnerable areas and protectlon'

- | Lmeasure ..
: groundwater contamination with POPs .. - o ol r s
~The remediation of soil and groundwater "1 medsure
contamination with POPS - P R T
The prevention of soil and groundwater e [l meastite
| contamination with POPs - ; ' w
(SGS) Contammatron of groundwater Remediation of contamtnated sail and -

3 measures |

and at old cnvironmenial loads (OEL)

from further contanunatlon

T ieasure - |




| -Alr

GOAL: To iniptéve the’ amblcnt air quallty in lha Hron Basm 50 as to meet all the n'monal alr quallly

standards and for all stationaty sourees to comply w1th emnission siandards.

g ;quallty momlonng stations is-
- | decreasing’ due to the budgetary
_shortage -

. | maybe have negatlve effects on the human
| health - ' :

: lssue L 1 ~ Objective . | Measures
(Al) A numbcr of planls are shll not 'Redudmn of pollutant emissions from stauonary 2 measures
ab]e o meet the eniigsion s(andards .| soiirces riot complymg wﬂh the emission s
stanidards :
(A2) The NOX concentranon excceds Reduction 0[ ambieni NOx Ievels in lhe town of 6 measures
the short-tetm air quality standards in. | Banska Bysirica and heavy traffic roadside:arcas | ~ -
the town of Banska Bystrica and R L R TR e
tieavy traffic roadside areas. : 2 : L : .
(A3) The TSP concentration exceeds Reductlon of ambxeni dusl lcvels in lhe lown of 3 measures
| the. long—term air quality standard in | Banska. Byslnm e = BH N '
Certain areas in the Iown of Banska ' : S
Bystnca _ : : SR FERREHER
(A4) The. mlmber of operablc air To momlor any changes in the air quallty that 2 measures .

- ‘Waste

: GOAL Ta' cusurc that lhe mclhods and approachcs adapted }cad to Ihc loug ierm eﬁcctwa managcment

" treatment; and, dlsposal of -solid waste within the Study Area, such that humau hcalth lS safe- S

guardcd but’ usmg the waste as 2 resourc:e whcre pomble i

‘| Measiires”

i fmgmﬁcant environmental tisks ity lhe Study Area

S Issue < _
o .5(W1 1) Waste Ciasmﬁcatnon."" To, rahonal = the waste cl_ sxﬂcauon system furlher in | 1 measure -
BE ~|"order to 51mphfy complenon of the waste statistic forms i
2l (Wl 2) Creatlon of Waste T To develop a Wasle-disposal based statistical record, 1 measure
: _Statlsm:s Cvnis e | removidg double ccoumlng for. waste.production B
' S | figiires and placmg the onus on data collectmnm the -
‘ | hands of the wasts ' disposal operators . . - e
(W 1‘.‘3) Collatlon and * |- To rationalise theé collection, collation.and presenlatlon | 1 measure
Publication of Waste o | ‘of wWaste dlsposal statistics, 50 that one organisation takes |
: Statisucs i w50 | responsibility for the | management of the data evenif -
: «.| another publishes the information . -~ : .
2| To develop a clear.and. quantlf ed underslandmg ofthe " | 1 méasure
future wasle: managemem requireniénts for the Study- T
“Afea, ‘either.as a whole of on suitable sub-reglonal bases | ¢ 0. -
| Todevelop'a pnonusalmn for 1he reclamatlon o1, | 1 measure .
- |removal of OELs: .- . L s i
|:To] provlde safe, effective’ Ireatmenl of medu,al wasles 1 measure
lI'f' 4‘ 1 measure

: _(W6) Allemahve Wasle +7 7. |- To'improve public awareness with respect to waste’

' Trealmem e o .recyclmg and improve industries adoptlon of waste
ST R minimisation, thiough educational prograrmnes and

realistic pricing mechanisms for wasic disposal

1 measure

rationalised waste handlmg and lransporl ne!wark wuhm

S :'To 1denufy allematwc methods of waste trealmenl and | 1 measure
ST L e T Vredlige o T - . R
(W7) Waste Transfer - “Toinvestigate thc polentlal deveIopment ofa 1 measure

the Siudy Area

O T




Ecology

. GOAL: To unprow the managumnt measures for ccology and blodlversuy m major 1quat1c aud

terrestrlal ecosystems of the Hron basm

“Issue _ _ Ob}ectwe : 'Measu_res
(El) Forestry ecologisation Improve ecology and btodtversnty in all forests 13 incasures
{(E2) Lower Hron valley; = | Improved nature protection and conservation - | 3 Measures.
scarcily of protected 'troas and - 'md landscape management s
reduced biodiversity - RN o AT
E3) Hron river and dependent S Use of knowledge gamed from the past 2 measures
habttats tmpacte of river development of the Hron river for- nnprovmg SRR
engmeermg “present and future management of the Fiver and e
: ‘ -wetland habitats SRR RTINS
E4) Natlonal Parks and Protected Improved: management for ecology and R -1" measure
'L'tndscape Areas: lackof btodwersny L - I

' management plans o ' ‘

Herltage and Tounsm Resources S
GOAL: The protecllon and lmproved management of major touusl

e tesoues s the b

Issue

for thelr sustainable use and eoonomlc deve]opment

' Objectrve

Measures '

landscape areas: lack of tourlsm
development phms

(Hl) Natlonal parks and protected ;Improved management of tounsm in NPs and_ ::: :

_Improved protectlon -and’ managemen

(H3) Hron river: poor -t
mlcroblologlcal Water qua lty

(H2) Caves: lack of full protectton i

Wate quality suitable for-all water contact

change on hsted monuments '

(H4) Negative effects of economic fj‘,,

system and legtslation for the
protcctton of monuments o

| (H5) Deticiencies in institutional -

"(H6) Mohument protection and .-
development: resource and sklll
shortdgee T

= etc mvolved m Monumenthonservanon

v
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‘CHAPTER 1 : ' '
INTRODUCTION THE STUDY AREA AND SCOPE OF STUDY

1.1 THE REMP PROJECT

'I‘he Hron River rises in the Low Tatra Mountains and flows through central Slovakm to the
Danube. It has a total length of about 290 km, a catchment arca of 5 465 km? with a
populatlon of around 500000. In the baSln mtneral mining and n0n~ferrous metal produetlon
- industries have developed over several eenturles These mdustrles have caused some
) pollutron of sorl river water and groundwater and deterloratlon of forests.- Durmg recent
3 years, other pollutton sourees (factortes mtens:ve agneulture and domest1c wastewater and

'soltd waste) have been adcled

- The Slovak Government is eonsrdermg further both the development of the- Hron Rtver Basm_
area and measiires to preserve and i 1mprove its ex1st1ng envrronment Therefore it recogmzes

the neeessny of preparmg i Reglonal Environmental Management Plan (REMP) for the

basm

The Japan Internatronal Cooperatlon Ageney (JICA), in response to the request of the Slovak
Government undertook the preparatmn of the Regronal Envlronmental Management Plan for .
E the Hron Rlver Basm The work on. the study has now been comp]eted and feedback on the

_Draft Fmal Report (eompleted m November 1999 and presented in December to -

o representatrves of the Rlver Basm ata meetmg in Banska Bystrlca and 1o represematlves of

government and potenttal donors in Bratrslava) has been taken mto aecount dunag the

' preparatlon of thls Fmal Report

The feedback on the report was generally eonstrueuve and posmve Most of the verbal
: responses at the meetmgs and: the wrrtten responses to the questronna:rc. (which was
 circulated wrth the Summary of the Draft Final Report) demonstrated support for the m’uonty
" of measures reeommended in the REMP s Core Plan (Summary, Chapter 2) and in its
-'Supportmg Plans (Summary, Chapter 3). Thata considerable effort was made 10 eonsult with
a wide range of stakeho]ders durmg the course of the study, and that the reeommendatlons of
the Draft Fmal Report have recetved wide support, is good evidence: that the REMP deserves
- the attention of the Government of the Slovak Repubhe the prlvate seetor and 1nternattonal

: fundmg agenetes and that efforts should be made to lmplement it in assoelatton with the

L ottmens of the Basm

12 STUDY AREA
The total eatehment area is 11 1% of the total area (49 035 kmz) of the Slovak Repubhe The

1-1:°



Study Area (6 031km?) basically follows the natural catchment boundaries but it is adjusted
according to cadaster boundaries. © About 70% of the study area falls in the Banska Bystrica
Kraj and 30% in the Nitra Kraj. All or part of 264 municipalities occur within the study arca
(Table S - 1). The Study Area and its constituent Okres are shown in Map S -1, |

Table 8-1
Basnc Polmlatlon and Area Figures for Kraj and Okres wnhm the Study Area.

Okres - Okres Totals ‘Study Area % w'ﬂg ;‘3 tudy
No.of | Population | Area [ No.of Populalioﬁ Area Population | Area
OM | (1o96) | (km2) | oM | (1998} | (eny (1996) | (km2)

. |BANSKA BYSTRICA . 42f 112926 BO9 421 112926 809 100.0%| 100.0%
BANSKA STIAVNICA - 150 16 934) - 279 10 14 419 183 85.1%| . 65.6%
BREZNO 30 66078] 1265 28 65 483] 1243 99.1%| 98.3%
DETVA : 15| 34014 445 12} - 32541 343 - 95.7%| 77.1%
REVUCA : 421 40800 730} 1] 1123] 108 S 27| 144%
ZARNOVICA . 18| 27780| 425 18 277801 - 425 100.0%}-100.0%
ZIAR NAD HRONOM ) 34|  48617| 531 34| 48617 531} § 100.0%| 100.0%
ZVOLEN * : 26| 67955 - 761 247 67469 s84].1  99.3%| 76.7%
Sub-totakBB Kraf) 2227 415204 5245 169 3720358 4221 - B8.2%| 80.5%
lLEVECE 88 121 163] 1550 63] 098952 1 133| 81.7%| 73.1%|
NOVE ZAMKY 64| 162136] 1346] 25| 40109] 5as] 24.7%| 40.7%
ZLATE MORAVCE * - 23] - 43612 521 7| T 8204 129' ©18.8% . 24.:8%
Sub-totai{Nitra Kraf) 186 326911| 3417] o5 147265 18100 | = 45.0%] 63.0%| -
Total : 408| T42115| B8662| 264 517623 6031  69.7%] 69.6%
Total of Banska Bystrica Kraj 515 664 024| 9455| 33%| = 56%| 45%

Total of Nitea Kraj 347 717585 6343| 27%} - 21%| 29%
Total of two Kraj : B862|1 381 608 15788| 31% 37% 38_%

Note: * population data were calculated usmg the lable provided In Maln Repon
OM : Obec (village) / Mesto (town) )

1.3 SCOPE OF STUDY

The main environmental aspects that the study has addressed are:

. Surface Watér Qua]ify

. Soil and Groundwater (especlaily their contamination status)
. Air Quality

. Waste Management -

. - Ecology and Biodiversity (including Forestry)

. Cultural Heritage (and Tourism)
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Study Area (6 03 1km?) basically follows the natural catchment boundaries but it is adjusted
according to cadaster boundaries.  About 70% of the study arca falls in the Banska Bystrica
Kraj and 30% in the Nitra Kraj. All or part of 264 municipalitics occur within the study arca

(‘table S - 1). The Study Arca and its constituent Okres are shown in Map S - |

Table S-1
Basic Population and Arca Figures for Kraj and Okres within the Study Area.

Okros Okres Totals Study Area % wit}\\lirgaSludy
Ne. of | Population { Area | No.o! | Population | Area Population |  Area
OM (1996) (km2} | OM (1596) {km?2) {1998) (km2)
BANSKA BYSTHICA 421 112 926 809 421 1912 926 809 100.0%| 100.0%
BANSKA STIAVNICA 15] 16934 279 10{  t4419 183 85.1%| 65.6%
BREZNO 30] 66078} 1265 28] 654831 1243 98.1%; 98.3%
DETVA 151 34014 445 2| 32541 343 95.7%] 7T 1%
REVUCA 42 40 900 730 1 1123 103 2.0% 1414%
ZARNOVICA 18| 27780 425 18 27780 425 100.0%| 100.0%
ZIAR NAD HRONOM 34| 48617 531 34 48617 531 100.0%} 100.0%
ZVOLEN * 26| 67955 761 241 67468] 584 99.3%| 76.7%
Subr-tofal{BB Kraj} 2220 415204) 5245 169 370358 4221 89.2%) B80.5%
LEVICE 895 121 163] 1550 63| 98952 1133 81.7%| 73.1%
NOVE ZAMKY 64 162 136f 1346 25 40109 548 24.7%| 40.7%
ZLATE MORAVCE * 33] 43612 521 7 8204 129 18.8%| 24.8%
Sub-total(Nitra Kraj) 186 326911 34171 95| 147265 1810 45.0%| 53.0%
Total 408| 742115 B662| 264] 517623] 6031 69.7% 69.6“/:
Total of Banska Bystrica Kiaj 515] 664 024; 9455] 33% 56%] 45%
Total of Nitra Kraj 347 717 5685] 6343| 27% 21%| 29%
Total of two Kraj 862{1 381 609] 15 798| 31% a7%| 38%

Note: * population data were calculated using the table provided in Main Report
O/M : Obec (village) / Mesto (town)

13 SCOPE OF STUDY

The main environmental aspects that the study has addressed are:

. Surface Water Quality

. Soil and Groundwaler (especially their contamination status)
. Air Quality

. Waste Management

. Ecology and Biodiversity (including Forestry)

° Cultural Heritage (and Tourism)
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A number of environmental topics' have not been addressed because specialists in these
subjects were not included in the Study Team and/or because mformatron on the topics was
not available. Large amounts of environmental data are m fact gathered in Slovakla on a
'dlverse range of topics and by numerous mstrtutrons, _but some of this 1nfonnat1on rs not

readily shared. A big effort was made by the. Study Team and the SAZP to 1dentrfy obtam

- and use ‘relevant data beyond that prov1ded by the orgamsat:ons on the original Steering

Commrttee Some orgamsatlons were very co operatlve but some data eould not be obtamed :

.-at all and some arrived too late to be mcorporated wrthm the study Aspects not covered by._ :

the study, or only touched on brteﬂy, include hydraulrc infrastructure (eg dams and - .

reservorrs), renewable energy, norse odOUr health, radon rrsk landscape restoratton
(especially of agncultural landscapes), physrcal 1mpacts on the landscape (quarrymg,' '
_ erosson/landslldes) and some elements of cu]tural herltage (eg folklore tradrtronal dancmg, -

' musrc 11terature etc)

: 'lhough the Study Team have made a comprehensrve set of recommendatrons the .
' recommended measures have not been elaborated in great detall nor have project/programme 7
 costs been est:mated To do this s the work of pre feasrbtlrty and/or mvestment stud1es and

requires close co- operatlon wrth those who know the focal costs T he Steermg Comm1ttee'.'

that was formally establrshed to ovcrsee the PI’O_]ECt conststed prmcrpally of representatlves of

academrc institutions and researchers/data gatherers ‘who' were ‘ot directly responsrble for
: _ enwronmental management Lack of constructrve contact w1th some of the’ key _
envrronmental manager_s has therefore prevented the Study Team_provrdmg great detail on -

these matters.

The Main and the Summary Reports of the REMP set out the mam env1ronmental problems,.
sector by sector. The overal} strategy for presentmg the REMP content is m ‘the form ofa " |
Core Plan, a set of Core Measures’for each sector, in Chapter 2anda set of Supportlng Plans '_
'(consrstmg of a wide range of Measures and Programmes) in. Chapter 3. The measures
constltute a co-ordmated set of actions, mcludmg the further surveys and studles that are -

needed before proceedmg to rmplementanon

i-4






StVaK -VK BB effluent of W4 to Hron .53
StVaX VK. 2Zvolen effluent of WW to Hron N 109.3¢
%sVaK VK Levice effluent of WH to Hron 310.31
StvaK - VK Slov. Lupca effluent of WW to the Hron 11,325
Petrochema Dubova effiuent of WW to the Hron 20,94
Biotika Slov.Lupca effluent of WW to the Hron 226.26
Harmanecke paper factory Hacmanec effluent 131.16
ZSNP Ziar nad Hronom-effluent of WW to Hron (A} 75.06
StvVaK - VK Brezno effluent of WW - Hron '55.86
Iron factor§ Podbrezova effluent of industrial waste to Hron - 10,30
5tVaK ~ VK Valaska effluent of WW ~ Hron . - 15.14
§tvak - VK Podbrezova effluent of industrial sewage t¢ the Hron 26.30
StVaK VK Kremnica effiuent of WW to Rudnica 40.72
StVak VK Detva effluent of WW fromn WIP from Slatina i0.22
Stvak VK 2iar nad Hronom effluent of WH to Hron 14.19
Pregiejka Zarnovica effluent of WW to Hron ’ 16.32
2svaK VK Timace effiuent of WW to Hron - 20.34
AEMO -Nutlear power plant Mochovee ellfuent of WH 11.87
Zsvak VK Zeliezovge effluent of WW to Vrbovec 11.26
Bucina Zvolen effluent of WY to Slatina Tj.22;

S5 § P LAVOD TEPLAREN 2VOLEN

1 i 502 NOx

2 | JUHOSLOVENSKE CELULOZKY A PAPIERNE A.S. STUROVO $02 HOx EH
3 | 2AV. ENERGETICKE HOSPODARSTVO ZSNP A.S.ZIAR N/HRON 502 HOx M
4 | SLOVALCO A.5.-YYROBA ELEKTROLYTTCKEHO HLINTKA 02 £M €O
5 | BARMANECKE, PAPIERNE R.S. HARMANEC 02 NQx

6 [ BIOTTKA A.S.SLOVENSKR LUSCA 502 NOx

7 | PETROCHEYA A.5. DUBOVA e 502 NOx BM
B | TAOMAT A,§. NOVA BANA e 502 eu

5 | SLOVALCO 7.5, ~VYROBA VOPRED VYPALENYCH ANOD AR N/HRONOM 502

10 | STREDOSLOVENSKA CEMENTAREN A.S. BANSKA BYSTRICA 502 HOx PM
11 | BUCINA R;S. ZVOLEN HOx M

12 | ZELEZIARSE PODBREZOVA A.S. NOx

13 | ZLIEVAREN A.5. HRONEC e

14 | PREGLEJKA A.§.BYSTRICKA, ZARNOVICA Hox ¥

» 0Old Environmental Loads (all registered sites)

"4 Old Environmental Loads (Probable impacts on W orfand GW)

® REZZ0 1 Emission Sources

36 Major Air Pollution Sources (Top 7 by $02, NOx and dust)

® Effluent Locations (all régislefed in 1999 bf PH)

. Effluent loactions (BOD Load > 10 t/yr) - Monitored by SHMU (1997 Data)

/\/ High Level of SW Degradallon :

1 Okres Boundanes
& Muin Towns

" Main Rivcrs

L,nnta:mnahon Evaluation Maps - heavily affected 5) and affected (4) areas

.- Groundwater Contamination
- Soil Contamination
- Groundwater and Soil Contamination

Map S-2_ Integrétéd Map of Pollutik)n"SburceS and Ar_'eas' of Dégi'adatioh

Map Prepared by JICA Study Team

Data Source: Counterpart Organisations (SI-IMU GSSR) and Povodxa Hrena 10 O 10

L h
o Kilometers
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Targets have been set for the various measures, many in the form of specified environmental
_ improvenlents by certain dates. The Study Team believes that the targets sef are the desirable
- ones. However the Study Team also rccognlses that, for the targets to be met, rapid approual
of the report and carly provrsron of funding are necessary. Therefore, given the prevailing
.ecouomrc circumstances in Slovakia and that the REMP is a ‘Pilot’ plan without any pre-
" arranged _source of finance for implementation, the Study Team accepts that the targets are
ambitious and will be difficult to achieve and that they should be the subject of further
discus.sion al a national and. local level. Howe'ver it is believed that successful
:mplementatlon of the various measures wrll help Slovakla to meet its EU accession -
' requlrements in the ﬁeld of envrronment and therefore that every effort should be made to

achieve as many of the targets as possible.

Th'e overall _study approach is describ'ed further in the Main and Supporting Reports, 'but_GlS
~ and consultation techniques have been Widely used, even though the latter were not fonnally
_ desrgned into the REMP Study The front;sprece shows how lmportant consultatlons can be

_inthe plannmg process and those conducted have proved helpful to the Study

.GIS techmques have been extenswely used to analyse and present the data that has been
obtamed durrng the course of this study Plots of these maps can be found in the Mam
Supportmg and Maps Volumes of this report An mtegrated map of pollution sources and

_ ._areas of degradatlon has been produced has been prepared using the GIS and is shown as
| Map S-2.

The Sumrnary concludes wrth a sectton Chapter 4 on lmplementanon and approaches to

' obtammg fundmg
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2.1.1

- CHAPTER 2
THE REMP — CORE PLAN:

MAIN ISSU-EIS AND PRIORITY TECHNICAL MEASURE

SURFACE WATEFl QUALITY AND ITS |MPROVEMEN_T _

SUMMARY OF EXISTING S’I‘ATF AND Issua S

The state of surface water quahty and pollutlon sources in the Study Area can be summart:red

NO

a)

_b) _

:as follows :
' Water quahty
a) . Desplte the fact that the Hron Rlver has a consrderable capacity for self—punﬁcatlon

* its- watér quality, in general, is assessed to be polluted. 'This assessment is based on

high values of microbiological pollutton indicators, such as coliform b_acterla and to

-~ a lesser extent based on other organic and chemical/physical parameters, including
“heavy metals. - Based on watéer quality data from 1996-1997 and the Slovak .~
- Classification of Surface Water Quality (STN 75 7221), the river water is cons:dered _
sultable for: ltrmted purposes only o

' BOD,, oceurs at htgh concentratlons in excess of the penmssrble concentration of the
- Government Order No. 242/1993 Coll of Laws, between the Banska Bystrica area
- and the Zvolen area, due to lndustnal and urban sources of pollution.

' Heavy metal coneentrattons are, in general at acceptable levels in the Hron River

Basin, except around the Zatnovica area, where the concentration of zinc is relatively

" high, soas to fall into category [V of the Slovak Classlf' cat1on of Surface Water
5 .:Quahty (S’I’N 75 7221) L :

_ Major Water Pollutlon Sources Domestlc and Industnal :
: Deﬂcrency of wastewater treatment plants and 1nadequate treatment of domestic and

industrial wastewaters in exrstlng plants are conSIdered to- be the major causes of the
B pollutlon of the Hron Rwer R S

The organic pollutant loads are comparatlvely high between the Banska Bystrlca area .

"and the Zvolen area: where many of the major sources of pollutlon are concentrated

Mumctpal waste ‘water efﬂuents accounts for 70. l% of the recorded BOD load

discharged in the Study Area. Among the municipal wastewater effluents, the BOD
load of VK (Wastewater Treatment Plant, WTP) Banska Bystrica is the largest, at

o 38.1% of the total; in 1998 approximately 70% of the inflow of raw sewage to the

WTP was said to receive méchanical-biological treatment only. Industrial wastewater

-~ -ieffluents account for 28% of the total BOD load dtbcharged These sources are mostly

- located between the Banska Bystrlca area and the Zvolen area. The largest pollution

o

! producer as for BOD, indicator among industries is BIOTIKA Slov. Lupca (10.5%

- of the total). Many wastewater treatment plants (industrial and municipal) are
= "'madequate to meet the Government Order No. 2421’ 1993, whlch sets acceptable limits
oof pollutant concentratlon for thc discharges :

Although the above mentroned sources are ‘major polluters among those being
monltored untreated domestic sewage drscharges from areas that are not currently

2-1'7
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monitored are an important, additional unrecorded source of surface water pollutson
The Okres with a sewer connection rate lower than the national average (53.03%) and

.wuh high estimated potential BOD loads’ include Levice and Brezno. Okres with a

sewer connection” rafe higher 'than the national average, but still having ‘a high
estimated total BOD production (because of high absolute population levels in those
areas not yet connected 1o a sewage. treatment system), mcludc Banska Bystnca

' Zvolcn and 7 iar nad Hronom
 Water Quahty Management Instltutlonal and Legal Issues

" Despite SHMU $ central role i in  the momtormg of surfacc water quallty in the Slovak

Republic, it is difficult to obtain further information on the sources of poliution that -

SHMU-are monitoring; such information is obtained and held by SVP, SIZP, Okres - -

offices and the - industries themselves. - There are also several . management
plans/programmes ( e.g. Ilydro Ecological Plans (HEP), Water Management Plans,

'NEAP. etc. ) related to the water environment in the study. area. - An appropriate

data/information management system. might facilitate interactions. between the many -

v 'orgamzatlons mvolved in water quahty management of the Hron Rlver Basm

1.;) .

-~ Government Order No:" 242/1993 _.set-. some “permissible.. levels’. for ‘water
" management river’ and - other surface -water’; however :this. could  be made more .
' speclﬁc defining water qualny objectives depending on how a ‘particular ‘stretch of -

- water is to be used. For example different. Water Quality. Objectives could be set for

There is a. lack of speclﬁc Water Quahty Objectwes for the Hron Rtver The

.. canoeing, sarlmg and other contact recreatlon actlvmes ﬁshmg, mdustry (eg coolmg
o water), 1mgat10n L SR _ 7 :

_.d)_

2.12

_Due to a lack of budget the number of rSHMU surface water momtonng samplmg

sites.in the Hron River Basin decreased from. 27 in 1991 o 23 in- 1997 ‘In addition, _
only a limited number of parameters are. monitored. Tt i$ ‘necessary to- share data,

relevant to water quality management collécted by each’ organisation workmg within -

the Hron River Basin eg sharing of surface water and dlscharge/efﬂuent data .

o collected by StVak, PH, SHMU and SiZP

' -Thc legal system for, pollutton hmlts in: surface water does not comply wrth EU E
o directives and criteria by:2005. At present, it i$ necessary: o enforce. water ‘quality

improvements to comply with regulatlons such as the Govemment Order No.
242/1993 - : _ .

Larger mdustnal mstallatlons may not comply wrth E U l P P C (lntegrated Pollutlon PR

Prevention and Control) Directive 96/61/EC. It is believed that most small and

- medium-sized - mdustnal mstallatlons do not have Envrronmental Management.-
.Systems :

-RECOMMENDED MLASURES

Table S 2 summarles the goal ob_lecttves, targets, recommended measures and key agencles:

- fori 1mprovmg surface water quallty of the Hron Rlver system o

For the_improvement of the water-quality in the'--Study Ar_ea, the-following are recornmended: L



Water Quahty Ob;ectives

A programme should be sct up to develop water qualrty objeettves aeeordmg to expected

'uses For example, a certain stretch of the river may be proposed for recreational use. If this

strefch of the rtver currently has a surface water quallty of V, E3 (Coltform baoterla) and also

falls into class V for nrtnte, it is the coltform bacteria that are hkely to cause the most harm to

~ the user of this strotch of river. Therefore, it is most important for the water qual:ty objectives

to be focussed on the reduetlon of the amount of eohform bacterta before it can be used for

..'a) )

.b) 5

| .thlS purpose

' Domestic Waste'w'aier Caifecﬁon and T\ reatmenr' :

To rmprove surface water qualrty, parttcularly relatrng to coliform bactena up-
gradmg of sewerage systems partrcularly those in areas between Banska Bystrica and

' ‘Zvolen and at Levice is récommended. This should be coupled with the expanslon of '
sewage treatment plants and 1mprovernents m thelr operatlon

) Ensure connectron cof all sewerage collectors to Waste Water Treatment

'Plants Banska Bystrica and Levice already have approval from the Slovak
: Republre Government for this work.

ii} ~ Carry out the expansion of eéxisting wastewater treatment plants pameularly"

at Banska Bystr:ca and Levice.

) “ “Continied” ‘developmerit of - sewerage systems in v1llages towns and

~ municipalities so-that by 2005,"57% of inhabitants live if houses that are
e connected to publrc sewerage and treatment systems '

To’ develop sewerage systems in towris and mumcrpalttres where the need is greatest

- pnonty projeets should be rdentrﬁed using transparent methods eg a decision-making

“gystem' - see _ Annex - N: CASE STUDY ~FOR THE PROJECT

" PRIORITAISAT]ON) e a
A’ series of feasibility stud|es ‘are recommended for those sub-catehments in rural
- ateas where municipal sewerage systems are identified as'a priority. ‘These studtes

- should serlously consider linking the sewerage systems of adjoining vrl]ages

" addition to using reed-beds (as a supporting metnod of brologleal methods) as'a low

eost means of treatmg rural/ munrerpal wastewater

Indusfrraf Wastenfater Treatmem

tlmprovement of ind'ustrial wastewater treatment at each industrial plant, particularly

l_"er* the removal of heavy metals, organics and other hazardous substances is
recommended. - When discharged directly to surface water, pollutants should be
reduced so as to comply with the Government Order No.242/1993 and by 2005 with
the EU Dtrectlve 9l/271/EEC .

' i) o Rrsk assessment of mdustrral effluent eould be used to determme ways of

" minimising the risk of adverse impacts to the River system from accidental or
" regular releases of industrial efﬂuent (e.g. from a proposed factory).

Information from this risk assessment could be used to minimise potential

_ 'toxic pollutant releases, and reduce the risk of accidental release at source.
* Monitoring of effluent quallty by the industries themselves to ensure .
compllanee with standards should occur. '

.2-3. .



it) Reduction of poliutants discharged from Biotika Slovenska Lupca, through
implementation of the project ‘Ecologising Biotika’ (document produced by
Biotika), This 1nvolves the restructurmg ‘of Biotika’s anaeroblc WWTP and
the repair of 1ts sewer network : : '

iii) Action should be ta_ken at the Bucina Zvolen, to ensure that treatment of
- wastewater discharged into the Slatina is in compliance with standards.

Insﬁtut_iona_l and Legal :

e) Smce the main costs for eonstructton and operatron of mumcrpal sewerage systems g
must be borne by each municipality, a small municipality alone cannot meet siich a
‘requirement. Therefore, development of a practical institutional system is considered
to be necessary, so that a sewerage system covering, for example, a few or-several
- municipalities in a sub-basin of the Hron can be constructed and operated through the
. co-operatton of those mumetpalltres ' :

'f)” 'The legal framework govemmg larger mdustnal plant’s efﬂuent d:scharges could be T @
. changed to ensure that these larger. factories have to comply with’ the EU’ IPPC o
~ (Integrated Pollution Preventlon and Control) Dtreettve 96/6]/EC '

g Smce IPPC only covers the larger mdustrzes, medlum and small mdustnes could .
" . establish Envrronmental Management Systems certrﬁed under ISO 14001 for 50% of
a 1ndustr1es by 2005 : o S
hy A Rtver Basm Management Board could be set up as a co—ordmatmg body in; order to

" ensure, and promote - interactions and ‘data shanng between the, _many mstrtuttonsf e
involved in the water quahty managerment of the Hron River’ Basm (see section 3.1.3
" recommendation IM2). This board could: also meet (o discuss and agree prlorlty
.. actions and investment programmes. This board could melude representatives from:
© PH, StVaK, ZsVaK, SHMU, SIZP; State Health Instttute, SAZP, Mesto, Kraj/Okres,
. NGOs and Industry Representattves This would fit'in ‘well with the EU Framework
. Directive Water, which wishes to ensure ‘the -establishment of approprtdte '
adnnmstratrve arrangements, mcludmg the 1dentrﬁcatron of the appropnate k
- Competent Authonty ' :



2.2 SOIL AND GROUNDWATER AND THEIR !MPRQVEMENT -
221 SUMMARY OF EXISTrNC S’I‘A’I‘F OF SOIL AND GRO[JNDWATFR

The srtuauon concermng soil and ground water in the Study Area can be sumrnarrsed as

follows
®  Soil
a) ' In the Lower Hron regron Chernozem, Fluv1sol and Luv1sol are. lhe dominant soil

. types and most parts of this region are used for agriculture. Fertilizer consumption in

- the agricultural land was high in the past but it has decreased 1o the level of one third

- by now. In the middle to upper mountainous region, Cambisol and Rendzina are the
dommant soil types and ﬂuvzsols can be found in the Hron Alluvial valley.

by In the geochemlcal atlas pI'OjECT. 660 so1l samples were taken and tested between

1991 and 1995. The results have been analyzed and are shown on the soil- evaluation

map in the main report. -Since theén, soil monitoring, soil samplmg and testing at a

- small number of locauons (less than 30) has been conductcd in the Study Area by
. 'VUPOP SN _ : :

" c) . fThe lrmrt values of potentrally toxrc elements in the soﬂ (hyglemc lmnt values) for

As, Cd, Cr, Cu, Ni. Pb and Zn are decided by the Resolution 531/1994. The
" evaluation of current soil condition in thrs report was mamly conducted by comparmg
.. «this hmrt value with soil: test results. . : : .

d)_.; Contamrnated areas of s01l are rnamly drstrlbuted in the mountamous areas of the

" middle to. upper region of the basin. ‘Most of the areas are located in the surroundmgs - |

~of ‘'the old mining arcas. As and Cu are- the notable contaminants- in this area.
Furthermore, Ni, Pb, Hg, Zn and Cd exceed lnmts in some places. Mining actmtles :
R and natural geochemrcal anomalres are the leadmg cause of this contammauon '

oe) . ___..In the lower reglon, As and Cu contammatron can be found in the Hron Alluvral '

valley But the contaminatmn is not so heavy and the area is limited.

@ - Gmundwatcr

)| o In the geochemloal atlas prOJocl 1 965 groundwater samples were: taken and tested-

between 1991 -and 1994.. For rcgular groundwater monitoring, 66 points for
“groundwater quality; 97 borehioles: for groundwater {evel and 16 points for spring
.. flow rate have been selected, with monitoring bemg eondueted by SHMU. Further,
: addrtlonal 20 groundwater samples were taken in the most polluted parts of Levree
o d1str1ct by GSSR The analysrs of the test: w1ll be completed by the end of 2000. '

- bj Tl The drrnkmg water standard, Slovak standarcl STN 75 7111 is strll applrcable in

7 Slovakiaand the groundwater quality is' mainly- evaluated by comparmg this standard '
_and groundwater chcmrcal tost results S o

' 'c). Ii is srg_mtrcant that _the lower region of the Study area’is widely-'CQntarn'inated. The

“main contaminants are NO3, Ca and Total Dissolved Solids (TDS). Furthermore,

- dreas heavily. contaminated. with these .contaminants -and -with Ci .and Mn can be. .
found along the Hron Alluvral valley. _This’ contamination in the lower region is
- attributed fo agrrcultural activities; espocrally fértiliser ‘use and possibly from OELs
_.(Old Env:ronmental Loads) at some locatrons (Ref o Map $—2and Map 754 of -



the Main Reporl, 'Ground'water Pollution Th'cmatie Map). .

a4 In the middle: region, -two srgnrftcant areas ol eontammatron can be found: Orie is

- along the Hron Alluvial valley, where Fe, Al, As and Ca are the main contaminants.

“The concentration of factories and the aceumulatron of metal-tich sediments are the

main causes of this contamination. The other contamination area consists of the

~ surroundings of the old mining sites; Mn, Al, Ca, As and Cd are the main
contamtnants ll'l this area. Mining actrvttres are the marn eause of tlus eontarnmatron

¢y Groundwater contamination in the upper regton is relatlvely ltght eompared wrth the_
' ~ " othér regions but: Zn and Al contamination can be found in the mountain arca. Old
" mining  activitics ‘o “natural’ - geochemical - anomalies “are the -causes of this
‘contamination.” NO3 and NH4 eontamtnatton can be found in the Hron Alluvra]
v’ttley Agrreultural aetrvrty ‘and sewage efﬂuent is the cause of thts contamrnatron

B Vulnerabrluy amlysrs was conducted usrng the DRASTIC method The eontammated

areas: of the alluvial- valley aind the’ fower regron are in ‘good agreement wrth the‘ '

- _htghly vulnerable areas as estrmated by this vulnerabrhty analysrs

gy "‘The reserves of groundwater are relatrvely stable. Tn the upper regron the avemge |

flow of spring is high and groundwater levels are slightly increasing. In the middle to -
fower region,. the groundwater level is stable. The flow of the- sprrngs is stable'in.the ~

- iiddle region and shghtly ‘decreasing in the’ lower regron However there are some '
; karsttc aqulfers in the regron where drscharge ehanges very raprdIy o '

h) The Pubhe water supply (PWS) connectron faté in Banska Bystrrca Kraj part of the
S Study Area is relatively high at more than 90%. However the PWS connection rate
in Nitra kra] ‘part of the Study Area is reiatrvely low at’ around 70%:;""Most of the

" households whmh are’ not connected to the PWS use’ shallow groundwater from their

T oWl wells o : '

i) Prrortty ares for nnprovmg the publrc water supply connectron rate Wag studted based.

.. on the PWS connection rate, current groundwater qualrty, groundwater quality trenda_

“‘and physical vulnerabrlrty From-this- fesull, Levice and ‘Nove Zarnky Okres are
ranked of very high prrorlty for the PWS eonnectton rate 1mprovement

2 2.2 SO!LANI) GROUN[)WA’I FR ISSUES, TARGFTS AND RFLOMMENDA’I‘IONS

g Remedratron of polluted sorl and groundwater is not an easy task Even when contammated _f :
sorl is lrmtted to a small area, 1ts rernedtatton needs a very long tlme and a large cost and the

effeet of the. remedtdtron may not be s0 rellable Furthermore 1t 1s somettmes"drffrcult 0

pornt out the detrmte eause of the pollutlon and to speerfy measures to elrmmate the pollutron
source. Nevertheless the mam goal of envrronrnental management in relatron to sorl and

groundwater shall be. the proteetron ot human health agatnst pollutron In other words the

-~ issues of the utrlrsatron of sorl and groundwater “shall - be grven htgh prlortty in the

) envrronmental management plan

' Although the overall sorl and groundwater of the Study Area rs not m a eruelal state there are

Ioeallsed problems or. ‘hot spots The followmg tssues are tdentlfled as the major oOnes

_ eoneernmg sorl and groundwater and reeommendattons are proposed to deal wrth these )



issues, The recommended measures ObjCLIIVLS largets aml ageneics wrth responsibilitics for

_ aetron are summ'trtqed inTable § - 2

(SG1) Information on quality of shallow groundwater incomplete and out of date.

The geochemical atlas orojcct for groundvvater was conducted during ‘t991 — 1994, This is

the most eomprehenswe groundwater study in the Study arca. Groundwater momtormg has

been conducted [or many years by SHMU Based on this information, endanr_,ered arcas and

- vulnerable areas h’tve been defined on mftp% in the Mam Report Tltey resuits are

7 summansed in Mdp S 2 ot this Report

However triore than 5 years has passed since the geochemmal '!tl'ls pmject was condueted :

_ Furthermore the number of SHMU momtorrng pornts is too small to understand the situation

wrth respect to groundwater changes espeetally srnce there are only a few pomts in the more

_vulnerabfc arcas. .

¥

CItis ree'omr'nended'to conduict a rapid : assesSment survey of groundwater quality by the end of

2000 The survey shall be condueted m those areas whrch are physreally vulnerable'

___because of the local hydrogeology, (Ref to Flgure 5 2 9), whrch are endangered/threatened

'(beCduqe contammatlon and or contdmmatlon bourees have been 1dent1fled (Ref to. Mdp. ;

Groundwater Evaluatlon Map) and where groundwater is- utzlrzed

(SGZ) Gmundwater Quallty Momtonng bystem |

' As dcserrbed above the numbcr of groundwater rnomtormg, pornts by SHMU is too bm'tll o -

understand groundwaler quahty trends correctiy, espeerally in the hrgh vulnerttblhty ttrta of o

the Iower regron It can be recogmzed from the lrmrted SHMU momtormg dat't that is

avarlable ‘that the contammatron by N03 in groundwcttcr in the lower regron was hrg,hcst in
: 1989 to 1991 and 18 gradually decreasmg However because there are only a few momtormg

pomts 1t ls very drffleult 10 obtam a clear prcture of gronndwater qualny ch’mges in thrs '

lower Hron regron

_ The estabhshment of a suffrcrent number of monrtormg pornts in the vulnt,rable 'treas lS.

o recommended Addrtronal momtormg pomte in Levrce md Nove Z amky Okrerg are an urgent '

matter and rt is recommended that they are establrshed by the end of 2001 In other N

vulnerable/contammated dreas, it 15 recomrnended to cstabhsh new monrtormg: pomts by the

' 'end of 2002

(SGS) Some_ S_e-tt.lementslﬂous'eholds not connected to Safe l)_rinking Water Supply



In some parts of the Study arca, ' espeeia'lly-'in the lower region (Levice and Nove Zamky
Okres) many settlements/households are fot eonnected to a safe drinking water supply The
groundwater in this region is modcrately 10 htghly polluted and physrcal vulnerabrlrty to the

pollut1on is generally hrgh

To supply clean drrnkmg ‘water for the settlements/households m the cndangcred and -

vulnerable areas, by the eonstructron of pubhc water supply, is recommended

Itis recommendcd to estabhsh a local task force “Sal."e Drmkmg Water i the rlron Basm by'
the end of 2000 to taclhtate mvestrgatron of the issue and co ordmate an action programme
Furthermore a systern to heip determme prrortty areas. for connectton o a publrc water '

supply should be established.

' The prtortty areas tor 1nstallatton of publrc water supply shall then be defmed A serres of
fcasrbrhty and detarled desrgn studtes for the pr1orrty areas should then be conducted by the

end of 2(}02 in Levtce and Nove Zamky and by the end of 2003 elsewhere

Based on these studres water supply Systems shall be constructed, wrth 1mplementatron by‘ |
: the end of 2003 in Lev1ce and Nove Zamky and by the end of 2004 elsewhere '

' (SG4) Suspccted contammatron of soil and groundwater wrth POPs

-.There is no comprehenswe study, mvestrgatron or momtorrng of eontarnmatlon of soxl and. '
'groundwater by POPs (Persrstent Orgamc Pollutants) Nowadays POPs contammatron is
' oonsrdered to be one of the most serrous rssues in developed eountrres in the freld ot soll dnd'
groundwater cnvrronment There are tew data for POPs contammatron m thc Study area but- :
_a certain degrec of POPs eontammatron may have occurred tn the Hron alluvral valley,-- '
- because factorles are concentrated m thrs valley and the soll and groundwater are hlghly -
vulnerable to pollutron At least 1t is expected that the POPs contammatron may occur ln the

l.'uturc in rcsponse to changes in 1ndustry

To grasp thc current eondttton of POPs contamrnatron m the study area and to prcparc
' measures for this type of contarnmatton rt 1s recommended to eonduct samphng and testrng 8
programmes for POPs in vulnerable areas by the end of 2002 Bascd on the results'
endang,ercd and vu!nerable areas shall be defmed and preparattons for approprrate- '
remediation should be made by the end of 2002 Accordmg to the severrty ot the problems
1dentrf1ed the remedratron shall be conducted between 2003 to 2010

As a basis for the above surveys and to prevent further POPs contamrnatlon of s01l and ,

7 groundwater, a survey/audrt of 1ndustnes and other potentlal sources of POPs shall be



conducted by the end of 2001, This would involve lhe checking of old maps, records etc to

understand hetter the luslory of industrial development and aetwmes at ‘suspeet’ locations.

(SGS) Quality of soil and groundwater in polluted arcas

Sites exist which have been heaviiy poliuted such as the old mining areas in Banska

o Suavmca the ‘Soviet air base in Sliac, the envnrons of the alummum factory in Ziar nad

- Hronom etc. There have been detalled sludres in some areas and only sunple ‘;tudles in
others The polluhon may not be crucnal at presenl for the health of people in the eurroundmg '
areas, but it should be realized that groundwater contamination proeeeds slowly but

eontmuously

The sludy team eould not eoileet enough mformauon to ]udge the 1mportanee and urgency of -
3 pollunon issues in these areas However the groundwater vulnerablhty of these areas is
' generaliy hlgh It is reeomrnended to conduct further mvestlgatrons and studies of sorl and’

: groundwater in these areas. o

There 13 consrderable but patchy mformauon on the sorl and groundwater eondmon in '
'these areas. It is very dlfhcult to determme those areas ‘which are endangered, hlghiy

: 'vulnerable and in need of urgent attcntron : Flrst, it is recommcnded to conduet a

Eh comprehensrve review of exrstmg studles and dalabases on contamlnated sites by the end of:

2002 Based on thlS study, the endangered and vulnerable s:tes shall be seleeted A srle
' 1nvest1gat10n programme and design studles for remedranon and proteetlon measures shalI be
' condueled for these snes by the end ot 2003 Executron of these remedlatron and protectlon
7'_programmes at the most vulnerable and endangcred srteb bh‘lll be conducted from 2003 to
2010.
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