B4 CL!MATE AND METEOROLOGY
B. 4 1 CLIMATOLOGIC ‘AL R.EVIEW OF THE I‘IRON BASIN ) l

' From the SHMU‘s data (1951 1980) monthly means and yearly means of some 1mportant

clrmatologrcal charactenstrcs in the Hron basin afe glven 1n Table B. 4 1.

The vanabrhty in thc air temperature 1s htghest durmg the wmtcr months (January, February, )

. December) and the lowest dunng summer (June July, August) Durmg winter. there are frequent'

temperature inversions in the valleys The duratton canbe some days and the i mversron can reach -

a he;ght of 2 k. The vertrcal gradrent of the air temperature dunng thrs penod docs not reach a
B negatlve value stratrﬁcation of the arr mass is stable Dunng the summer pertod there are

1nversrons durmg the mght but they are only ata herght of some tens of meters
- Temperature condrt:ons L

“The htghest vanabrhty in the air temperature is durmg the wmter months ( Januarv February, "

December) the lowest is dunng sumnmer (June July, August) Dunng wmter there are frequent

| - temperature mversrons 1n the valleys The duratron can be some days and the i mversron can reach S

: ' a herght of 2 km The vertlcal gradrent of the air temperature dunng th:s penod does not reach 4 -

' negatrve value; ‘stratification of the a1r mass 1s stable Durmg the summer penod there are
- mversrons durmg the night, but they are only ata helght of s some tens of meters Average annual_ L
- and monthly temperatures for 1961- 1990 have reached srmrlar values 16 prevrous penod 19315
"1080 Average a.rmual air temperatures for pertod 1991 1998 mcreased by 0.3-0. 6 degrees above":- -
the standard. In a very hot year 1994 was average a.nnual temperature of alr 1. 3-2 2 C hlgher in
.companson to standard Warmmg was 0bv10us mamly in southern parts of basm In 1994 a' :

|  tropic day occurred after 42 years on Hron sprmg In 90-t1es Apnl 97, September and October'

97 were srgmﬁcantly below temperature standard The minimum temperature measured trll this

period was broken in these months in upper and mrddle parts of the I-Iron It reached 12 C The' N

lowest under-standard temperatures in the Hron area were measured m December 1996 In -

Telgart the air temperature has fallen toa December mlmmum -20 C



Table B.4 - 1 Climatorological Review of the Hron Basin
Mean monthly (yearly) air temperatures [Deg. C] ((Period 1951 -1980)

Station/Month nIt(ru 1 1 3 4 3 [ 8 9 18 11 12 Year
B.Bystrica 42T 4] L 1.9 8.5 3.3 16.8] 1s.| nﬂ 13.4 84 3.4 1,1 .0
Breano 487 S 2T 16] 69 108 15.3) 166 . 157 _IL9 7.2 24 2,5 66
Chopok - 2008) - -3 .90 69 3,0 1.6 5.5 6.9 6.9 EX] Y 40 K 12
Stac 313 .40 o135 2.8 8.4 13.2 16.8 18.0 172 13.2 27 33 “1,4 7.9
Teldnt 901 SAL 40 09 a3 93l 129 14.3) 13.6 0.0 57 0.6 3,3 47
- {Viglss-Pstnisa 368 42 16 21 82 12.8 16.3 1.7 17.0 30 2.0 3.4 14 7.1
Ziar WHronom 275 3.0 % RS ) LY 17.0 18.2 7.3 3.4 8.5 3.9 0,7 £3
Zeliezovie 137 24 w3l 40 5.7 14.4 18.15. - 193] - 186 14.5 92 4.4 -0,2 9.1
- ) Absolute maximum air femperatures {Deg, C] (Perod 1951-1980) : : :
StatictvMenth faltm) - N 3 4 . s [3 i 3 9 10 1 12
B Bystrica’ 427] 12l 146] 241 283 T B I 84f - 325 6.0, 19.5 2.5
Breaw Ty o2s) 1as] -owaab o 2nd 30.6]  ms| 345l 363 3.0 26.5] 200 13.7
Chopok 2008F " 4.6 5.9 78 14.4 18.8 19.1 197 . 9.4 182 13.2 ]
Sliac 313 - 124 15.4] o c247) - 2s4f o 3tdl %g] 3asa) o 3ral ss] 260 0.4 13.2
Telghtt ooi]  .00] oi3a] v we4l mof 262 - mal a3 32t 270] - 6 16.2 1.7
Viglas-Petrisa se8l. 92l s 23,3 L IR Y] Y ET) R Y 18.5 13.5
S o T Absolite minimuin aif temperatures [Deg: C] (Period 1951- 1980) : ) L )
* [station/Menth alt(m}y 1. 1 . 3. 4 5 3 7 8 3 10 11 12
|B_Bys&i@ R 477) 266k assl iy o] 40 (¥ Y] Y] 2,5 74l - -170f 223
Brezwo 4870 3270 3200 - 00f e8] 58 2,1 0.4 -1,0 .57 -17F 17 30,3
Chopok T TR TR TR T T Y gl o a0 82] - -1s1F --246] 26,7
.+ 1shiae IETE T T I ) Y T 02 2.5 0.7 -4,0 97 28] 27
. |Telgart o01].. -240] . 2528 .-1g4] o] se]  4p{ i c02] .50 97 - 178 196
Viglas-Pstrusa 368] 32a] - a2af 299 o] a1 1.5 0.3 s el 35| ave
ok Mean motithly and.years values of relative air humidity [%] {Period 1951-1980) - Ll e :
" |Station/Month T 2 3 4 s 16 | 7 ] 9 10 11 12 Year
" [B.Bystrica FRTY; R T 68 1 & 70 70 73, 77 80 1 & &7 17
[Brezno - - T BT FE R ST S T 80 | BI 8 | &9 - 30
[Tz - 3M3F- 8BS | B 77 T T 72 74 77 B0 | 8% 28 78
M' . .. ©C901) -8 N 80- . T T - 4 - 76 75 - 78 79 79 84 L e I
[ Viglas-Pstrusa 368] 84 81 76| 68 70 7] 70 73 76 B 83 85 76
S Mcan monlhlyandyear precipitation totals [mm] (Period 1951 1980) - :
- [Station'Month - alim) 1 3 4 6 7 B - ) 10 1 12 Year
: |B.Bymim 47 ,"50 54 47 53 65 Y I T! IE) 55 6o s m 786
- [Brezio . - T T R af - 47 s 103 87 £3 57 . -5l 65 6] 57
| Chopok ms T N B M) S BT T 1i3] . 8 59 76 |71 ERETE)
- Kremca s93]. 5710 . & 1 73} 103 86 81 60 4l 74 73 240
Lubielov ; S0 - 4f ] I ) N % - 79 56 53 68 60 783
TR ST T ) D ) T T 60 44 T SRR 44 558
Pokmika “628] 48] 48] 7 ] 115 ) 6 55 353 64 &1 796
[Stiae 313 Ml ] ] o el - s7] eal R0 74f. . sl sl 66 5 713
Star Hoty A7) 2] T - 62 761 88l - 117] 100 86 72 ‘B1E- 102 94 1016
 [regant . - ET T i ) SR T i31 109 - - 93 S ] 46 851
" [ Vigins-Pstrusa ) T 35 M 2 ] ) 4 60 48] 44 53 a7 609
Zamovica . 218 BT BT 42 51 4l (] ST 7 i ) A B 718
T - ‘Mean number of days with preclpnaum 1,0 min and more (Period 1951-1980) -
[station/Month m] 1 2 35 4. 3 -6 1 -8 g .1 1o H. 12 Year |
" |B.Bystica 27 89 g1f - 81| - 83 23] 107 8.5 89 6.8] 73] teol 191 104.9
[Brezo 7] -89 3.0 (X T 03] T 1] - 109 9.7 7.0 68 9.9 10.3 109.1
Chiopok 2008] - 13.6 13.2) id9] - 133 143 . 149 148 i2.3 10.0 10.0 13.4 15.6) 166.7
Kremmica ) 103 93] . n6] 98] 10.6 ws] - tea] ez 8o 78] IL.g 11.1 1168
. YLubietov 500] 9,3 8.2 23] 87 10.6 14.6) 9.8 93] 10 7.4 10,3 110 112.4
Pole.Ruskov_- ENETY IR AR 5.9 6.6 %1 9.} 7.2 6.9 5.5 55 8.5  719F . 8.
[Stse .' 313 88| . 72 7.9 79 e 107] 85 8.6 5.6 (X 9.5 9,3 101.0
Star Hoty 415 11.2 97| - 10.0f s8] . 11 12.3 111 9.4 8.2 £3 1201 - nol - k250
o (Telghnt . 90! ] gl s 13,3 17.2 18.0] 151 14.9 9.6 9.4 12.3 13.4 §57.5
Vigls-Psirusa 8F - 74 6.5 7.1 7.9 g6l 107 87 78 6.2 5.4 B8] 82 043
Zamowica opsl 82 7.5 76]- B4 8.9 10.6 8.4 FX) 6.5 6.4 9.4 9.5 596.6
R Mcannmnberofdays with snow cover 1 cm and more (Period 1951-1980) s . o
{Station/Month alml i 2 3 4 5 6 7 8 9 10 11 12 Year
B.Bysiri 427 163f 20 g8] .02 ol : : 34| 153 74.2
Brezno 5 Y EREY 1.7F 09 - 5.1 179 87.0
Kramtita “sog] - 27.0] . T 22.8] 142 [ B 0.2 5.6 18.6) %98
Lubletov - 500 20,00 26,1 16.5 1.2 0.1 0.1 5.3 1970 980
- [Pole. Ruskov 131 16.1 £9 26 6.1 L6} 66 35.9
Polormka. 628 27.8] 242 13.8] Lo 0.1 5.4 19.8 92.1
- Stise 15 Y] T s8] ol 2.8 14.1 67.1
Star: Hory Y Y Y BTV BV 02 0.2 s4l - 729 1.2
Vigles-Pstrusa IRET] EER] ) s,s '0.3 2R 12.4 8.4
* - |Zamovica - 218 24|I 15.4 2.4 12.7 59.5
Source: Based on the Data provxded by SHMU




. (2)  Precipitation

' Spatial and time .variations of precipitation is caus'ed by the component characters of relief

(altitude, varlablllty of the carth's surface, onentatlon of the mountams) and the prevaﬂmg ﬂow

of the air. Influences of the Atlant:c and Medlterranean Seas overlap w1th eontmental 1nﬂuences S

Average annual sum of precrpltatlon in penod 1961 1990 were lower in eomparlson to prewous
' perlod 1931 1960 In last 8 years an mcreascd varlablllty of ramfalls could be observed and in
.Nova Bana Brehy a heavy ramfall could be observed = 146 mm, whlch caused a local ﬂood -
~ The mcreased varlablhty has also eaused that in upper part the preolpltatton m 90—t1es were -
~ higher than standard and i m lower parts the prec1pntatlon were lower in 90 than standard values

| _Whereas in October 1995 Sliac had just lmm of ram i October 1998 lt ramed 148 mm, whlch is

'.__302% of. precrpnatlon standard In lower part of Hron- basm in 90-t1es was obvnous lack of . .

prec1p1tatlon especrally in June and August In August 1992 was momtored 1n Zehezovce me.

- =precrprtatxon whlch presents only 3% of month standard September 1998 was very humid and in " :-‘
'__thrs area was notlced 155mm of prec1pntatlon whlch is 378% of month standard These datazl -

- 'documents that in 90-t:es in Hron basm very often occurred extremely dry and extremely humld : _. :

perlods

B, 4 3 LONG-TERM CHANGE OF PRECIPITATION AN'D DISC’HARGES IN THE HRON BASIN

Table B) 4 2 shows long term changc of preclpltatxon and dlsoharge m some typlcal place in the R

| Study area Inspnte of year to year vanatlon decreasmg tendency of prec1p1tatlon 1s séen both in
o Banska Bystnca and Banska Stlavruca from1881 to 1998



Table B.4 -2 Yearly precipitation and average discharge in Hron River Basin

5T
o]

G |

L% |

Source: Based on the Data provided by SHMU
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B.4.2  WIND CHARACTERISTICS

The following text is extracted front Reference 8 E XX.

(1) General Crrculatum Condrtmns Above Slovak Terntory and the Orographlc
' Inﬂuences on Wind Condrtrons in Hron Basm Regron

' The prevallmg ﬂux of air is in quadrant from North-East to South-West rn the herght of 3 km over

B Slovakra terrrtory “The mean wmd speed reaches 10 m/secm thrs level In the annual rcgrme the o

maxrmum values are observed m the- end of autumn and the begmnmg of wmter (l 1 to 12 m/sec)

the mrmmum in summer months (7 to 9 m/sec) ‘In the drrectron to the ground level the mean

' speed of wrnd decreases and the persrstence of air flux mcreases The mﬂuence of complex R -
terrain, namely the West East dlrectron of the mam ndge of Low Tatras massrf whrch reaches

- the heaght 1800 to 2 000 ma. 5. l 1s very 1mportant Other mountarns surroundmg the Hron Basm

create wrth therr ndges the borders of arca. The drrecuons of axes of therr ndges are drfferent

' From thrs reason the East-West drrectlon of the upper part of Hron nver swrﬁs t0. North-South'-

- drrectlon But after leavmg the Zvolen basm the nver ﬂow takes up the prevrous drrectron agam "

_ | Thc conﬁguratron of surroundmg mountams causes the gradual turmng wrth w1de bend to the

S North South du'ectron in the temtory of Poduna]ska rovma plam Thrs part of Hron Basm 18
bordered by decreasmg axes of hrlly country ndges The consrderable elevatlon of i :ges of'
sutrounding mountams ever “Hron valley cause the accommodatron of prevalhng wmd drrectlon -
to the axes of Horn nver valley over the whole basin ares, The good developed looal crrculatron o

systems the frequent causes of stagnatlon ot air and consrderable decreasmg of wmd speed are L

: typlcal in the Hron basm area The rmportant etfect is thc aggravated air pollutron condltlons

@ Annual.:Wind'Reginre |

' The annual wind regime is drstmgurshed by hrgher frequency of northern components in summer .

2 half-year in the hrgher levels of atmOSphere On the other hand the southem components occur

' wrth hrgher frequency in the autumn and wmter S€4SOnS. Tlus tendency is observed m the surface =

layer of the atmosphere in the Hron Basin, -

The most frequent mean annual wmd drrectlon is cast in the hrgher part of the Hron Rrver valley, . ._
north in the mlddle part and north-west in the lower part (see Table B. 4- 1) The frequenoy of . -
calm is mostly from 20 to 50%, The second most frequent wrnd drrectlon is south accommodated -

to direction of the valley axe. In the hrgher elovatlons prevarhng winds are southern or south- o

western, sometimes bemg strongly defonned in Low Tatras ndge posrtlon '

' Bf.‘ 13 N



‘Table B4 -1 Mean Annual Frequency of Wind Dlreotron (m per mill)

Station N . NE E _ SE |8 SwW w NW | Calm
Chopok 189 41 32 96 306 52 79 187 18
Telgart 24 86 | 168 |- 25 32 212 159 28 236
Sliac 168 47 22 | 43 -48 686 53 70 483
- |Novy Tekov : 55 . 51 134 59 31 39 143 137 351
~ |Pohronsky Ruskov | 42 48 30 | 127 | 42 76 47 | 180 | 408
Table 2 22 Mean Monthly and Annual Wmd Speed When Wmd Occurred (m/sec)
S!atlon I il III AV} V 1w VIE VIII IX X XI Xh Yéar
. |Chopok . - 116112.111061103|.89 | 84 | 7.8 | 8.3 91|98 [11.8i11.0{10.0
“|Telgant - 8.015755]51|48 454543455054 158]50
Shac . .. 36|36 |36{38(35|35[33{33]31]/3.0 3213233
Novy Tekov - 28|28 |26124126126{2523(25 24120826126
Pohronsky Ruskov | 3.4 |35 (36 (|31 |27 128 2827130353429/ 31

| Table B.4 -3 M_een_A_nnua_l Frequency of Occurrence of Wind Speed Classes (in per mill)

~ Station

- Wind Speed Class (m/sec)

S Cam | 1-2. 3-5 6-10 { 11-15 | 16-20 >20
Chopok 18 . | 96 207 273 21 137 58.
- [Telgart - - 236 - 189 - 274 274 27 -0
Sliac .~ - 483 219 220 75 "3 0
~ |Novy Tekov 351 465 100 72 11 -1
‘[Pohronsky Ruskov 408 - 350 156 - 77 10 0 0

' .The annuai regrme of the mean speed of upper wmd is cormected with circulation condrtrons over

:Central Europe regron (see Table B. 4 2). The monthly mean wind speed reaches to the

maximum when the maxrmum pressure gradrent oceurs, ie in the end of autumn and i in the winter. -

'The monthly mean wrnd speed is mlmmum in the end of summer. In the direction to the ground

level the wmd speed is modlﬁed by the stratrﬁcatron of air temperature The highest values are

y 4"observed in months with the most unstable conditions of the atmosphenc boundary layer, ic in the
'end of spnng The lovvest values of speed are observed in the most stabile condmons ie in the
. end of summer and in the beglnnmg of auturan, ;The maximum frequcncy of calm is also
o observed in the Iow posmons in autumn The most frequent wmd speed class in the hlgher'.
: :posrtlons of the basin is 6 - 10 m/see in the middle posrtrons 3 5 m/seo and in the lower
" posmons 1- 2 m/sec (see Table B. 4 3)




: (3) _ DmrnaIWmd Reglme o

. The local elrculatxon systems are well developed in ‘the Horn R_wer valley There is the katabat:c
'wmd b]owmg down the slopes in the nocturnal hours under the radiative weather In the dlumal '

hours, there exists the opposne anabattc wmd blowmg up the slopes

"The oeeurrenee of calm is more frequent dunng the mght when the temperature stratlﬁeatlon is
more stable It is the significant charactenstles of closed basins and the narrow valleys Mean
' speed is iower t00.. In the dlurnai regime, the mdxmum wmd speed oeeurs around the noon and
E the mlmmum oecurs at sunset or sunnse hours when the local mrculatxon systems change '
between dlurnal and nocturnal regnnes This pattem 1s more remarkable in the summer and the

- begmnmg of autumn



B.5

HYDROLOGY

Long-term charactenstms of dlschargcs and ﬂood dlscharges of the Hron river and its tnbutarms

_' are shown in fol!owmg Tables

TabchSa-l B

“The river Hron basm

Léhg-tcrm average daﬁy discharges of the Hron River and its tributaries

I.ong term average dmhargeq (Qa) and M. day dmharges i’
(rc [ere'lce pcnod 1931- 1989)

= .
b .

.o [Station

%

Qsna

Quui

Qusea

Qo

0l

Dlee |l &= e

5e°

B R

0.]50

0.300

017

(.108

R""r . _Area iz Qi Qi
Co B fkm’] . . ' B ; .
[Telgart . - Hran - 3661] - 0.679) - 1643f -0.809] 0.455] - 0.286] - 02060 - 0470 0143
' {2lano Hron 7928 -1.550] - 3.565] 1907 1070 0682 0473 0357
Cl2tatoe o {Havranlk fo 1672 0265] - o610 03260 0083 0.7 0081 -0.06). 0045
Michatov4 - Rehorns - 59040 - 0| 170990 0.528] 0305 0.194] 0.049]  0.113f
' [Brezno- Heon oo | SB20B) - 8.420] 19.080] 9744 < 5.278] - 33280 24) 17050 1218
. CiemyBalog .- ¢ MCiemyHeon | 6461] 08500 2.008]. 09870 0505 o306[ -ore] 0130] 0nlg
- [Hoonlek. - _ Kamemstyp; Coooassel 07819000 - oo43) 0SBl 032 00 007l 0137
.- |Hrones. [CiemyHeon = 1 23041] -3090] 291 - 3edel 1997 1220] 0840 0634 - 0507
Cdo Joslie T [Osrblianka AT 04090 099 c0.528 C 0315]0.208] Ol 0002 - 0077] -
oo Bysm [Bystrianka 3601 ROt0] - 247 1200 0737 0490 . 0.354] - 0263
o |HL 2 [Myto pod Dumb, - [Sdaveicka - [ 47000 LISO] 25071 - 1.438F  0.840] - 0.535] “0.368] - 0.276] *0.19
|2 Dot Lehota - IVajskowskyp. | 5302] L470( - 3m4] 17190 1.0s8]- 0.706] - 0518) - 0412 © 038
N3 fiubietov o THuteds o o |0 3899)- 05080 L2280 0.579 0273 0135 0.074] 00500 - 0.042
4 [Bankd Bystsica - {Bystrica 160.37) . 3765|  7ie3f - adll] - 2979 --2.068]  L.es9| 13571 - 1056
- {15, |Bonskd Bystrica . [Hron 1766.48] - 77.99%)] " 62960 344200 19870 128700 9513  7555] -
16 ITajovskgp. . [BanékdBystriea . | - 4409] - 0.828] 1907} 0953 -0s72f 0385] 0282 0222 0158
|17..., [Hoifovi nad VN - - |Slatina SL99] - 0.680] - 1.666] ~ 0.870] -0.428] -0224] - 0.133] - 0.088] - 0.0l
8. |Hihovi pod YN - - [Slatind - 7082} - 0933 2286] 10947 0.588f - 0308} 0.8 0121 0084
9 {Mbrove ~ ISlatma - |Angel 33500 8700 - 3.905]. 17700 -~ 0.869) - 0.4d6] 0,264
o 20, 2velen - czolnd .| 20024) 0 2.420] - 6172l 2425] 1307} - 0955f 0.460] - 0291 - 0052
L [Zvolen Neresiiica . 13933 1.160] - -2.575)" . 0.963 .. 0400 . 01961 - 0.h16] .07 . 0.046
2 lzvelen Slatina - W0.060 76600 18360 77710 - 3.600] 1o0s] Losof 0.642 036l
13, iarnphonom © - |Hron 3310.62) - 43.560] - 103.000]. 52.250] 28.650] 183100 13.540) 109200 8337
W |amovica® Kiak 13195 1.850] . 4625|2088 0962 0583 0393 0277 0185
5. [Brehy |Hron 380138 . 49.970] 117.400] S8.970[ 32480] 21.99%0] 14990 11.99%] . 8995
2. {Kamenin Hron RIRICLD BRI 129.000] 644500 35070 22.830) 16.280{ 12.920] . 9.630
S [Ribah Padl 8150 0067 0.045] 0028 0012

: _ Source Dlgital data prov1ded by SHMU
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Table B.5 - 2

Long-tcrm flood dlscharges and flood return perlod probablhtles of the Hron :

" river and 1ts tnbutarles

" N-year-floed discharges - the river Hmn basin

No. [Station

River

‘|Area

N-year-flood discharges
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Tablc_:_ BS-3

Long -term avcrage water balance charactenstlcs of the Hron Basin

in 1931 - 1980
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Table B.5 - 4

Estlmatcd average yearly dlscharges of the Hron Basm in 1931 - 1980
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' Yearly Maxiinu dischafges‘ of the Hron River Basin in 1931 ~ 1980
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B6 GIOLOGY

| Table B.6 - | through B.6 - 3 show"the. legend for the Maps of Geology and_' Hydrogeology.



Tablc B6- 1(1/2) chend for the Gco!oglcal Map of the Hron chnon

) 30803 ¢ ’____Pl 1 1Qualemary travertines and calcarcous tufa )
i P2 !Quatemmy . fluvial deposits of alluvial plains (including lowcrmosl lcrzcce) moslly sandy gravel with cover of food-
i . [ : plain sandy loams .
: [ P P46 Mgassic Himéstones S
: - L t P47 'Triassic tdolomires . : - : :
2 T LOED3 I 3.0E-03 ! Pl Quaternary sanllyopogengus deposiss, mining dumps and Ial]ulgs S Co
i i P Quaternary fluvial deposits of alluvial plains (mcludmg !cm-ermost teracee) mosily sandy gravcl with cover uf flocd-
. : : - " iploin sandy loams
' ' : P4. - |Quatemary - - Ifluvioglacial deposits mostly sa.ndy g_ravels wﬂh bouldcrs A
! L P46 iTriassic - [limestones . - : -
) P47 iTriassic Idalomites . ]
L N ! i |Quatemary ‘deluvizl loams, slope scees. b]ucl. ('cids andsiids deposlls {loamy with fock Fragmems] i
Ty . 30E-04 LOE.03 P13 iQuatemary alkali basails and basanite pyroclastics mosily cinder and spatier .
; : . : iy Pliocene RAuvial deposils mostly pravels and sandy gravels .
! i : P16 Late Miocens _Imostly gravels and sands with 5ilt and clay iniérealations ) :
. i . P2 Quaternary Nuvial deposits of dlluvial plains (mcludmg Iuwermosl feracee) moslly sandy gravel will cover of ﬂood-
Lo : L o "~ |plain sandy Joams
: ! P24 - IMiddle Miocene . |mostly breesjasand cong_omemcs ofpx. hb-px a.ndcsﬂcs
! : i P25 Middle Miccene mostly epiclastic sandstones of px and hb-px andesites
: S -P3 Quatemary fuvial deposits in 1eracces mostly sandy pravel, sometimes with caver ofﬂood -plain sandy lpams
P44 Jurassic - middle - late jurassi¢; radiolarian chens, radiolarian :md nodular hmeslones SIIH:eous limestones, marly
: . Jlimestones :
: ! P8 - |Quaternary eolian sands -
I . 1.DE-04 | ~ 1.0E-D4 P12 Quaternary ¢ |alkali olivine basalis .mé nepheline basamlcs :
: ’ ! P15 " Pliocene - - .- ilimnie/lacustrine deposits freshwater clays, silts and sa.nds wﬁh rare Jt_:ravci beds
: P17 iLate Mioeene - mosily clays; sills and sands with rare lignite seams -
! my Late Miccene - cale-alkali basalls and basalti¢ andesiles ard pyroclastic rocks : : : :
P2 [Quatemary fuvial deposits of ailivial plams (mciudm; lowcrmosi tcraccc) mosﬂy sandy gravr.i w:lh cover of ﬂuod-
i : ! L ~ 'plain sandy loams -,
! H [ ro Middle Miocene |most|y gﬁvels and sandy Eavels (conglomera cs)
| [L P23 IMiddle Miccene pyioxelie and homblende-pyroxene andesites, rare basaltic andcsﬂes
i ) i PI6 Middle Miccene . mostly pumiceous tuifs and revorked tuffs of px and hb- R andcsnes ________ -
L i P28 " [Middle Miccene - irhyodacite dnd thyolité brécgias/conglomerates .
: L P19 |Middle Miccene riwyodacite and thyolite tuffs, reworked tuffs and epiclastic sandsmues.fsﬂlslunes :
i i | r3 AQuatemaiy ~ifluvial deposits it 1eracées mostly sandy gravel; somelimes with cover of Nood-plain sandv loams
'{‘ ] i___ P36 Eaily Miocene conglomerates, sandsiones and sandy liinesiones )
' i ; P& o Paleogene - s Bomvc and Tcrchova t'ormalsons mosﬂ.y carbonale hrccclas. coru,lomera!cs sandstoncs and hm’lslones
: ' l_ Ps [Quaternary s _p_rgJMizl dcmsms mjalluvaa]) fans mos!ly lanmy with m'avcls and rock fragmcn!s . -
! ! I, Ps0_ . |Trassic . . ILizna and BeRkovo béds: quartzites, quartz sandsiones, subordinate siliceolss shales,’ rauwackcs
i ) ; : G PG iQuatemnary - lprolluvial deposits in (alhivial) fans mostly loaniy gravels with rock fragments and blocks .
________ R it ; PT " |Quaternary - deluvial loams, slépe scees, block fields, landslide deposits (loamy with rock fragments)
5 | 3.0E-05 ; 1.0E-M ;. P2 Quatermary . fluvial deposits of alluvial plams (mcludmg ]owcnnost tcracce) inostly sandy pravel wﬂh cover or ﬂood-
T ] i - - |plain $andy lpams !
, | 'oOPRL IMiddle Migeene . |mostly sands with clay, s:ll and gravcl mtercalauons oﬁcn tuﬁ'accous (snndslunes). chys sﬂts nud sands |’
; Sl i Lo bwith fignite seams s : . . . L
I I ! P27 Middic Miocene rhyodacites 4nd rhyolites . -~ - ) . .
. i ! P3 vaternary . _‘ﬂu\nal deposits i teracces mosily sandv gavei somctunes \wth cover or flogd-, plam santh{_lg_nms
! | i P30_ . |Middle Miocene pranodicrite, diorite . . e )
o o ' P31 iMiddle Miocene . |grancdiorite, quartz-diorite and dlome porg__yw _
; i b P34~ iMiddle Miocene - iarpillités (mostly with dissemhinated pyTite) R o
. { H P39 Paleogens - - .Huh' formation claystones with rare sandstgne mlcrcafahons i
o T P40 - |Paleopéne - [Zubsrec formation flysch - sandstonks and claystones . . -
, ' (L P48 " |Triassic : Tkeuper facies, hunz beds, Werf:n sandsloncs shales, dolormlcs
. : i pdy o ITrassic - irhyolite volcanics .- : R
: : [ P5 iQuatemary _|peotluivial deposits in La]luwal) f:ms muS'ly Ipamy wﬂh Fravels and rock_ggmcms -
: i P53 .. |Permian .. [basalts, andesiies, dacites; rhyolites including volcaridclastic rocks
: . PS4 ICarboniferous _‘Qgglomerales sandstones, arkoses and yriy shales
' PSS |Hercyan basemerl . |grenilic rocks . - :
) +_:P38 I|Hercyan basement _1metavolcanic rocks : e
- ‘ ; ! s Quaternary - . jprofluvial deposits in (alluvial) funs mosily Ioarny g'rave!s wuh roc!\ fra!,m- ents and blocks .
o - P |Quatermary ideluyial loams, slope scees, block fields, landslide deposits (loaimy with rock fraymcn!s) : -
& © 1 LDE-0S 30E-05 ¢ - P4l Cretacepas - -Jlaie creiaceais is breceias, conglomeratés, limestones and marly shalés o
: i Cop42 Cretaceous ~ - imiddle éretaceous sandsicnes, shales, marly.shales - R
i i i P43 iCretaceous - {earty crcla_:&us_lup_egtp_nes manly limestones - - : :
i } : P45 {Jurassic o ey purassic marly shales; calcareous sandsiones, L_gh’ ilmesiones llmeslones
! ; : P52 _ iPermian - yhiaosliy arkides, sandsiones and conglomerales o
i : : P56 -'Hercyan basement .cnslallme stlsisls (inigmatites, enii amplnbuln:s)
: C P9 . [Quaiemary —__coliai /dsiuvial de eposits loess ang | toess Ioams K
! ©_ P Qualernaiy . - . peat and peat (bogyy) looms : o
P32 ‘Middle Miocene Mhuzcd complexes’ of. ‘px and hb-px and:snes a.nd andcsuc * porphyry - . :
Pi3 E_Middle Miocene ic]lan!t quanz-sencue pynite mctasomamcs quartz-adulnna mc:asomanlcs and mclasomaﬂc quanz:tcs
1 Lennian - m mosllv vanchlcd shales and sandslunes .
e ) e P57 ‘Hercyan basement .- chlgnle-muscovite phyllites -
7 o LOESs © 10E-05 P10 - Quatemary - ‘peat and pear {boppy) logims - . v - G .
’ C P31 :Middle Miocens :propylitized complexes of px and hib-px : andesues :md andesite pomhvry : S
P33 . iMiddle Miocene .chlorite- quanz scncalc p\mlc mclnsornalllcs quanz -a0ularia metasomatites and mclnsomanc qumzncs
P51 . {Pennian - - 'mostly vaneg__cd shalcs and gq@s_t_pp_c_s__ L " - R LT
_______ _ o o ..r.P5T . -tHerevan basement | ehlorise- :mlscu\lle_mul!llc : . . _ R IR
8 ' 1.0E-06 . P18 -Lae Miocene nmc.’lncusmnc {_s_rly;gggpgys] o L SR _ _
- ) r -Middle Miocene lummcnacusmnc chens tuhca depusits)
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Table B.6 - 1(2/2) Legend for the Geologlca] Map of the Hron RCglOIl

T NERE e TE l#éTﬁﬂEﬂﬁif“ﬂﬁﬁnmﬂmfﬁ
Quaicmary ) 'anlhropogenous deposnts mining dumps and lallmgs o : i : 1.E-03 - 3.E-03
P2 iQuatemary tfluvial deposits of alluvial plains (including fowermost leracee) mostly sandy grave] ! 1% } <3.E-05
- ! - “with cover of flood-plain sandy loams ! : R
P3 iQuaternary 1fluvial deposits in teracccs moslly sandy gravel sometimes wuh cover of flood- plam| 3.5 CAE-S- LE-03
: R - E-) - LE-O3
o : isandy loains . : -
| P4 Quaternary ifluvioglacial deposits mostiy sandy gravels wuh boulders ) 2 1E-03 - 3.E-03
P35 Quatemary B . Epro“uvnal depaosits in (ailuwa!) fans mostiy loamy with g,ravels and rock [ragments ! 45 ! 3.E-05 - 3.5-04
I ]
. P§ iQuatcmfny IE;‘::LI;:SVIM deposns in (aiiuwal) fans mostly ioamy g:avels wnh rock fragments and ! 4_5 S 3E-05-3.E-04
PT 'Quatc.n?ar).( . ‘de!uwa] foams, 510pe scees, b!ock fields, landsl:dc dcposns (ioamy with mck P | 1E-05 - 3.E-04
: e G _fragments) : . - P . |
Ps 'Quatcrnary “leolian sands : . i 3 I - 3.E-04-1LE-03
P9 - {Qualernary icoliar /deluvial déposits loess and | Iocss Ioams i 6 i i.E-05 - 3.E-05
P10 IQuatemary - |peat and peat {boggy) toams R 1.E-06 - 1.E-05
P11 Qualerhary travertines and calcareous wfa . : : ' I 1 I <3.E-03
1.3.12 i('.\hsja[.ema.r;(. _ alkali ohvmc basalts and ncphclmc basa.tmes. L i 4 E LE04 - 3.E04
~ P13 AQuatetniary !alkall basalts and basa.nuc pwoclasucs mostly cmdcr and spatier | 3 3.E-04 - 1.E-03
P14  IPliocene - [fluvial deposits mostly graveis and sandy gravels n i 3 1 . 3.E-D4-1E-03
V.P..ES : ;_Plioccn_c: | hmmc/'lacusmne deposits f‘rcshwatcr clays, silts and sands with rare gravc! beds ‘ 4 ! ) E-04 - 3.F.04 -
- P16 - llLate Miocene - moslly gravcls and sands with silt- and clay. 1nlercalanons B i 3. 3.E-04 - | B-03
- P17 Late Miocene mostly clays, silts and sands with rare lignite seams - ! 4 . LE-04- 3 E-04
P18 - |Late Miocene - - |limnic/lacustrine (silica deposits) - : _i_ 8 »| E-06 - -
P19 Late Midcene _lcalc-alkali basalis and basaltic andesites and pyroclasnc rocks 4 . VE-04-3E-04
P20 Middle Mmcem: mostly gravels and sandy gravels (conglomérates) : i 4 1 . 1E-04-3E-04
- P2l Middle Miocene -~ jmiostly sands with clay, silt and gravel intercalations, oﬂcn !uffaccous (sands[cmcs), |- S o
S S T B ' 5 3.E-05- LE-04
S Lo .. lclays, 5ilts and sands with lignite seains ! N T : :
P22 -IMiddle Miocene . “|limnic/Aacustrine cherts (sxllca dcposus) LT 8 1 § >1.E-06
“P23 iMiddle Mioeéne pyroxene and homblendéspyroxéne andcsncs rare hasaluc andesites 4 | - 1E-04-3E-04
- P24 . IMiddlé Migcéné - {mostly brécciasand conglomcratcs of px, hb- -px andesites -3 , . 3E-04-LE-03
P25 Middle Miocene - “imostly eplclasm: sandstonés of px and hb-px andesites - s 3 i 3.E-04-1E-03
B “P26_ .. IMiddle Miocene " 'mostly pumiceous wiffs and rcvorkcd tuffs of px and hh px andes:[es 4 ! .E-04 -3E-04
- P27 . iMiddle Miocene' - {rhyodacites and rhyolites’ i . - 51 ° 3E05-LE04
P28 - |Middle Miocene  ithyodacite and rhyolite brccclaslconglomcratcs o a4 i - LE-04-3.5-04
P29 ._Mi‘#QFc__Mi?cenc ' . rhyodac:tc and rhyolﬁe tuffs reworked wffs and cpuclasuc sandstoncs/s:ltstoncs § : 4 % L E-04 - 3E04
"P30__[Middic Miooene |granodiorite, diorite” RN N N T T
P3i Middle Miotene granodiorité, quariz-diorite and dmrnc porphyry : : i 5 : 3E-05- VE04 - |
‘P32 Middle Miocene pidpylitized conipléxes of px and hib-px andesites.and andesne porphyry - ! 7 : i.E-06 - 1.E-05
- P33 iMiddie Miocene o chlorite-quartz-séricite-pyrite me:asomamcs quartz- adu!ana mctaSOmames and i 4 ' {E-06 - 1.E-05
SRR B " - |melasomatic quartzites’ .. e . ' i o ’
- P34 Middle Miocene argillites (mostly with disseminated pynte) o 5 ' 3E-05-1.E-04
P35~ _IMiddle Miocene - |gre veins,scams- . - - . - - 4 i . LE-04.3.E-04
‘P36 Early Miocene conglomerates, sandstones and sandy hrncswncs 4 1 " 1LE-04-3E-04
P33 . |Palecgene Borové and Terchova formations mostly Larbonale bTCCCldS conglomeralcs ) o : :
_ |Palcogene - 4 1 LE04-3E-04
S oL sandstgries and limeistones . , I
P39 iPaleogene - . .. [Hury formation claystoncs with rare sandstong lmercalalmns _ i S . 4w 3E-05-1E-04
PAQ - |Paleogene _. ' iZuberec formation flysch - sandstones and  claystones L : 5 . - 3.E-05-1.E-04
P4 iCretaceous” “|late cretaceous breccias, ccng!omera!_e_s__j_lmesloncs and marlz qhalcs Li_. & ; 1.E-05 - 3.E-05
P42 . iCretaceous imiddle crelaceous sandsiones, shales, marly shales -~ = - ' 6 1.E-05 - 3.E-05
_ P43 " \Cretaceous - 5early cretaceous limestones, marly limestones : i = o 6 1.E-05 - 3.E-05
P44 iJurassic - 1 middle < ia!eJuraSSIc radiolarian cherts, radlolanan and nodular Ilmesloncs o,
o . ! 3 3.E-04 - 1.E-03
R : ~ " isiliceous limestones, marly limesiones N c
: P.45 !Jufa{sic : ieariyjurassnc murly shales, LB.ICHFCDUS sandslones S'mdy hmcslones Ilmcsloncs ‘ 6 f 1E-0% - 3.E-05
_P46 . 'Triassic . limesiones . - R <3 E-03
| ° P47 __ iTriassic' ' - idolomites- - ' e S ___<3.E.03
P48 - Triassic Ikeuper facies. linz bcds wcrf‘cn sandsloncs sha!cs do]omues _ e . _3E05.1.E-04
P49 Triassic . - irhyolite voleanies - -~ . . v 5 - 3.E-05 - 1.E-04
-P_SO_ Tnasstc iLuzha and Bcﬁkovo beds: qu:m.zncs quartz sandstoncs subordmate snllccous shalcs 4 1.E-04 - 3.E-04
. i rauwackes L ) e .
N PSl Pcnman oo -imostly varicgated shales-and sandstoncs . 7 - 1.E-06- .E-05
PS” _Pmc_rmgr_n_____ - »mostiy arkoses, sandstones arid conglomcrmcs 6 LE-05-3E-05
= ___i’f__)_ . iPerntian. - - _basalis; andesites, dacites, rhyolies lnclqc_l_l_r_!_g voicanoc]asllc roc!-.s 5 3.E-05 - 1.E-04
P54 Carbomfcroug__ - .conplomerales, sandstones, arkoses and gray shalcs o 5 3. E 03 S1E-Q4
P55 “ﬂ_prcvan basemcni, - pranitic rocks ‘ s o 5
- P36 '._,_.}Ierc)a_q_t_m_g_sc]}]_e_nt __¢risialline schists’ (mlgmalllcs gm:ls&.e m_ptnbohlcs) _ ] I
P57 _Hercyan basument__ chlorite-muscovile phyllites .~ . o FE06- LE-OS
P58 " Hercvan baseinent .- me!avoltamc rocks - 3.E-05 - l E-04
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Table B.6 -2

chcnd of I-Iydrogoiogxcal Map wnth Estimated Transmlsswﬂy

ISR R TGV EE

T RATT PH
_iEarly Miocene

PR PR

;conglomcrates, sandsmnes and sand ,fhmcstoncs R

iHércyniarn basement

P67 P36
P68 P37 ‘Earlty Miocene *moslly finc sandstones, silistones and marly clavstones B -
P69 P38 iPaleogene iconglomerates and sandsiones with claystone mtcrcalauons : - ’
P70 P39 !Pateogene imostly claystonés, marls and sandstoaes with rare limesiones and coal :murcalanons o
P P40 !Paleogene IZubere¢ formation flysch - sandstones and claystones - )
P12 - P39 iPaleogene [Huty formation claystones with rare sandstone intercalations : .
P73 1 . P38 - IPaleogene iBorové ahd 'I‘crch'ové ﬂ)rma!ions mosﬂy carbonaic brcccias.'canvlomerales, sandstones and limetstones
P14 P41 ICretaceous ,Lalc Cictatéous brcccms conglomerales llmcstones and marly shalcs .
Pis P42 iCretaceous _iMiddle Cretaceous sandstones, shales, marly shates o o
___ P76 P43 tCretaceous *_|Early Cretageous imestones, marly limesiones ] : o
P17 - Pad iJurassic - |Middle - Late Jurassic: radtolanan chens, radmlanan am! nedularhmcsloncs s:hccous hmeslones
‘ . L ~Imarty Frnestones R N
B8 P43 Jurassic Early Jurassic marly shales, ct\l_v_:yg_u_s sandstoncs sandy hmcstoncs llmcsmncs
P79 o« . P46 iTriassic ‘tlimestones, ma.rly!:mcsloncs - A
P P47 - :Triassic dolomites e : I
- psl : P48 . ITriassic. Keuper facies giarizites, vancgatcd sha!cs dolomiles evapor:tes )
___P&2 ! P48 - Triassic Lunz beds shales and sandsiones . - .
P83 " .1 - P48 iTriassic Werfen-and Campil. beds vanegatcd shales, marly sha!es :;andyr shales subordmatc sandszones :
P84 . i - P49 - |Triassic “irhyolite voicanics .- ... .. o
P83 0PSO |Triassic JLa#na and Bcﬁkovu bcds quanzucs quartz sandstoncs subordmalc s:hceous shales e
P86 .. .. P50 - |Triassic rapwackes -~ L
- P87 L. P5L Pérmian mostly variegated shales and sandstoncs P C
Pgg . ps2 Permian - |mostly arkosks, sandstones and conglomerates .- - L L
PRO - i Ps3 Perimian tholeitic basalts and andesites;” mcludmg volca.noclasllc rocks and mtruswc cquwalcms
P90 " : - PS3 - IPermian - |dacites and thyolites; including volcanocldstic rocks: < .
PO 4 PS4 o |Late Ca:bomferous conglomierates, sanidstanes, arkosts and gray Shaies o
P92 .. i . PSS Hercynian basement large pegmatite veins : _ e
P93 . P33 Hercynian basemént fleucocrate (aplitic) granites - L ' N
- P94 “P33:. |Hercynian basement mostly granodiorités-and granites ) )
- P95 {Hercynian basement - - {tonalites with subordmatc oranodlomcs _
. P96 - 'Hercynian basement diorites - o
P97 " |Hercynian basernent mlgmatues and onhoo . T
Pog __|Hercynidn basement. . . bietite-miviscovite and miuskovile | para;;r_lelss:s ) S
P93A : |Hercynian basement .- ."‘Iqum.z—gnclsses and1 mclaquaru.ltes B
PG - {Hereynian basernent ~_|homblende gneisses and amphnbohtes
P100 [Hercynian basement . |chiofite:muscovite phyllites and uiica schisis”
oMo Hercynian baseiient - : " lehlorite anid/or sraphite-chiorite phylhtcs
- P102 Hercynian basement iphyllites With.nietavolcanic |_ntcrcalanons
P103 Her¢ynian basémént imaphic metavolcanic rocks s .
Pi04 :

Isiliccous metavolcanic rocks - -



Table B. 6 -3 Transmlsswny Interval with Corrcspondmg Hydrogeolog:cal Units

| : |Quatemary Holocene ;anlhropogcnous deposits o L

P2 - Pl ~'Quaternary Holacene :pHning dumps and tailings :

P3 . P2 iQuaternary Warm/Holocene  ifluvial deposits of altuvial plains (mcludmg lowermost teracce} mostly sandy gravel with cover of flood-

: : " iphain sandy lo |

P4 : P3 'Riss ) Ifluviat deposits in teracces mosily sandy gravel, sometimes with cover of flood-plain sandy loarms

_______ P3 : P3 - iMindel Hluvial deposits in teracees mostly sandy gravel, sometimes with cover of flocd-plain sandy loams |

P& : P3 {Pre-Mindel {luvial deposits in teracces mostly sandy pravel, sometimes with cover of flood- plain sangy loams

Péa - . P3 - iPleistocene undivided Hluvial deposits in teracces mostly sandy gravel, somelimes with cover of flond-plain sandy loams

P? : P4 iQuatemary Wirm {fluviogtacial deposits mostly sandy gravels with boukders

P : P4 iRiss T i Hluvioplacial deposits mostly coarse gravels with boulders -

| P& C - P4 iMindet - - Mluvioglacial deposits mostly coarse gravels with boulders

P10 . . P4 iPre-Minded : luvioglacial deposits mostly coarse gravels with boulders

_Pl0a - P4 fPleistocene undivided ifluvioglacial deposits mostly coarse gravels with boulders _

P11 ‘LH P5 - iQuatemary Wirm/Mologene _ {profluvial deposits in (atiuvial) fens mostly loamy with gravels and rock {ragments

Pl2 ! ps Riss prolluvial déposits in (atluvial) fans mostly loamy gravels with rock fragments and blocks

P13 ‘ P3 Mindel - - : profluvial deposits in (aliuvial) fans mostly loamy gravels with rock fragments and blocks

Pl4 { PS5 - Pre-Mindel = .. |prolluvial deposits in {alluvial} fans mostly loamy gravels with rock frapments and blocks

PL5 ! Ps Pleistocene undivided - _|prolluvial deposits-in (atluvial) fans mostly loamy sravels with rock fragments and blocks

Plé i P6 - IQuatemnary undivided - _ldeluvialfprolyvial deposits in-fans loamy to sandy fock-fragment accurnulations

P17 f P6 Quiternary undivided - [detuvial/fluvial wash-out loams mostly sandy loams with variable amounmi of roch: fragments
Pig . P4 Quatermnary undivided glacial moraine deposits boulder and bloek accumulations with coarse sandy matrix

P19 i __P7 {Quaternary tindivided - leluviat/deluvial loams - products of local weathering

P20 L. P7 {Quaternary uridivided. - - deluvial loams and sandy loams with rare rock frapments .
el i P7 {Quaternary undivided deluvial $lope séree (talus) rock fragments with variable pmpomon of Ioamy mntnx ]

P22 i P? IQuaternary undivided stony talus accumulations and block fields

P23 _i___ P Quaternary undivided . landslids deposits mostly luamy/stony accumulanons with bouiders and blocks

P L. P8 . |Quaternary undivided " feolian sands-
- P23 ' P9 - iQuaterpary undivided eolian /defuvial deposits Ioess and luass loams
- P26 . P10 . |Quatenary undivided - fpeat and peat (boggy) loams

P27 ! P11 Quaternary undivided _Hravertines and calcareous tufa

P28 t - P12 Quaterhary-Pliocene -~ {alkali olivine basalts and nepheline basanites
P29 - 1 PI3 iQuatermnary-Plidcene alkali basalts and basanite pyroclastics mostly cinder and spam:r
“PI0- Pl4 - - |Pliocene = . =~ = - ifliviat deposits mostly gravels and sandy gravels :

P31 : P14 - -|Plibcéne : . |Niviaklimnic/lacustrine depiosits intesiratified gravels, sands clays and i:gn:[e seams o
P32 ‘P15 - |Pliocene . - ) limnic/lacustring deposits freshwater clays, silts and sands with rare gravcl beds - .
‘P33 [ . Pl6 (Late Miocene -~ - _|mostly.gravels and sands with sitt and clay intércatations

P34 =~} P17 - -iLate'Miocenc . mbstly clays, silts and sands with rare Jlignite seams

P3s. | P18 - lLate Miocene _ . llimnic/lacustring (silica deposits)

“:P36 4 .U Pl9 o jLate Miogene - ._tcale-alkali basaits and basallic andesites . : - .
P37 P1o !Laic Miocene c _ imostly basalt and basaltic andesite pyroclastic rocks - agglomerates, agglomerates and pumiceous tuffs,
- : R N R . - lrare phreatic : i o

P38 - P20 ‘IMiddle Miocéne . mostly gravels and sandy gravels (conglomcratcs) -

- P39 P21 Middle Miocene __imosily sands with clay, sili and gravel intercalations, ofien wfaceous (sandstoncs)
- P40 - P21 |M|ddlc M:ocene o i(:Iays silts and sands w:lh hgmlc seams and d:atomaceous earth, rare calcareous clays and limestones

P4l i P22 IM:ddlc M!ODCHC . - llmmcllacustrme chcns {silica dcposns)

- P42. . P23 |Middle Miccene . - - pyroxene and hombiende-pyroxéne andesites, rare basaltic andesites .

P43 P24 [Middle Miocene mostly brccclas of pk and hb-px andcsncs (autoclastlc hyaloclasule pyroclastic and cpnciasue breccias)

P44 i - P4 Middle Miotene - mostly Cplc]aﬁilc conglomera!es ofp*( and hb-px andesites .

P45 P28 -iMiddle Miocene - ~__imostly epiclastic sandstenes of px and hb:-px andesites i o

pas P26 . - iMiddie Miocene : . imostly pumicéous tufls and revorked 1uffs of px and hb-px andesucs

P47 ! P23 - iMiddle Miocéne o pyroxenie-homblende, horniblende and bibtitte-hornblende andesites : :

P48 . 1 - P24 . lM:ddle Mmcene_ L : moslly coarse brccc:a.s of px- -hb, hb and bi- hb andes1tcs (autocla.snc pyroclasuc and epiclastic breccns)

R . !
pas T P4 . iMlddle M:ozcnt. R : lmostly epiclestic’ cnnﬂlomerates opr -hb, hb and bi-hb andcsnes e

PSO_ ' P25 -,_&Mldd[c Miocene "'~ imosily epiclastic sandstones of px-hb, hb and bi-hb andesites PR : ]
-Psi ! P26 :Middle Midcene - " imostly purhiceaus tafFs and Tevorked wffs orpx-hb kb and bi-hb andesncs

P52 . i - P27 . iMiddle Miocene - - irhyodacites and shyolites e - .

P53 4 P2 - !Middle Miocene - "~ |rhvedacite and rhyolite brccc:asfconginmeraics

P54 ‘P29 . iMiddle Miocene _..thyodacite and rhyolite tuffs, reworked tuffs and epiclastic s1nds!oncs.'5|ltsloncs

PSS - © . P30 . iMiddle Miocens - - granodmrnc e
P36 i P30 iMiddle Mioctne - . - idiorite .. T . oo o e

P87 . . B3l sMiddle Miocene - - - granodmnle porphyry . S .
Psg -t P31 . “-Middie Miccene _iquaniz-diorite porphyry . - o
P39 L B3l iMiddle Miocene - .diorite porphyry . : : o
_Pe0 s _._'Middle Miocene . . " lipropylitized comp!cwes of px and hb px andesiles and andesite potphvn ) L
- PGL __Middle Miocene - - . chlorite-guartz-sericite-pyrile metasomalites R
P62t AMiddle Miocene "~ “argillites (mostly with disserninated pyrite) - e
P63 __-Middle Miogene . ° . .quanz-adularia metasomatites T S S S ST
L6 - iMiddle Miocene . melasomaiic yuanzites. B
_P6S. L P35S :Middle Miocene . . ofeveins . e e e e e
P66 - - P35 . .Middle Miocene . -skams

5 ;.3‘.3._
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'CA. OVERVIEW OF NATIONAL ECONOMY
L PoPULATmN
- L1 o Populatmn of SR

: Table C.l-t shows the hlstoncal evolution of natlonal populatnon of thc QIovak Republlc 1960 -
i 997 The total populatlon of the country was 5383 thousand in 1997 with a fow grow‘ih rate of

0.17 from the prewous year. -

o _The number of productlve age populatlon was 3 283 thousand 1n 1997 wlnch shares 61 % |

-' agamst the total populatlon wnh a growth rate of more than i % since 1992

- ._ 12 Life Expectancy '_

. The Lifé eXpeCténcies for both male and fer"n"al'e: have favourable up-’trend to the present, 6.8 9 for
male and 76.7 for female in 1997. However zf it is compared with that in EU countries those

' ﬁgures are Stﬂl in lower level

13 Reglonal Dlstnbutlon

The populanon dlsmbutlon by Kraj 1995 to 1997 is shown in Table C.1 2. The share of the
_ popuiatlon of the Banska Bysttica and Nltra Kra_] to the national populatlon are 12% and 13%

rcspeotlvely in 1997. Both Kraj havc trcnds on downward of the populatlon in their territory '
: durmg 1995 10'1997. : ' '



1960 | 1970

1980 | 1985 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995

1998 | 1997

Annual average inérease ratio®)

89 1.3 48 - 46 4.0 39| 28 1.6

Total population(i,000) ago4] 4628] 4984 5162] 5208 52831 5307 5325 5347| 5364] 5374l 5383
Productive age(1,000) 2192] 2547 2874] 2924] 3,042 3067] 3,083| 3,119 3173 3213 324B) 3283
O-14(%) -316] . 973] 261] 264] 260{  241] - 244|  235; 291 23| 21.7] 2141
15-64{%) . 614l 635 35| 641 646] 6501 654|  658] 663| 688! 672 677
65 and more(%) 7.0 921 104 95{ 104f 104{ 105! 107 108f 108} 111] 112
Life expectancy(male) 67.70; 66.73] 66.75| 66.92| 66.64| 66.75| 67.56) 68.35] 6834 £3.40| 68.80| 68.91
Life expectancy(female) | 72.47| 72.92| 74.25| 7474| 7544 75.17| 7622 76.66| 7648 76.33| 7B6.65) 76.73
Birth rate (per 1,000)  * 221 178 191 17.5| 151 14.9) 141 138] . -124] 114 112 110
Death rdte (per 1,000 19 931 1021 102] 103] 103 10.9 ‘99| ‘9698 = 95 9.7
Natural increase per 1,004 14.2 85

1.7] - 1.3

1980-70| 1970-80;

1980-85| 1985-90{1990-95 1990—9;1 1991-92{14992-83 1'993{94 1994—95

1995.96] 1996.97]-

Total population{1,000} 1.26] 0.9

—A—age 1564
—3--agé 65 ahd more

070] 052] 025 028 - 045] 034] 044 -032] 019 017
Productive age(1,000) 151 122 035 079 1.140{ 049 085 147] 173l -°126]-1.09] 1.08
Life expectancy(male) -0,14] 0.00f 0.05].-0.08] 052{ 047 1.21} 147} -001i.: 0.09] -0.58[ - 0.16
Life expectancy{female) | 006 -~ 0.18] 013} 019 - 0.23| .-0.36] 140 058| -023| -0.20| 042 . 0.10
Birth rate {per 1,000) - 214] 071] A.73] 281 547 -1.32] -537( 21311014 -B.06] -1.75] -1.79
Death rate (per 1,000) 1.64 '_0.'93 » 000 0.20]. -0.99 R 000 -1.84 __-,1_.98 -3.03] 208} -306] 211
.. POPULATION BY AGE GROUP

s.(.suu S, et e oeesemaoe . .
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Source; Statistical Yearbook of the SR 1998, p.33. .

Table C.1-1 . I N'atioﬂal‘Pop')'ulation of the SR 1960-1997 -
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Table C.1-2 ~ Population by Kraj 1995 — 1997 (as of Dec. 31)

Kraj - 1996 1996 1897 Share | Increase ratio
Banska Bystrica 663092 - 664024] 663845 12 % -0.01%
Nitra 717624 717 585 L 717 241 13% -0.03%
Bratislava 818250 ~ 618 904 618673  11%| ~ 003%
Trnav 547967 548898 © 549621 . 10%] 0.15 %

= Trencian 609 828 610 135 610 349 11 % 0,04 %
Ziina - | 685365 687 771 689 504 13% 0.30%
Presov_ 768 719 773 121 777 301 ~14%| . 056 %
Kosice 756 005 758 494 761116 - 14%[ - 034%
SR TTE367700| . 5378932 5387650] 100% . 0.18%

E Soerce; Statistical Yearbook of the SR 1998; Statistical Office of the SR.(Ref. 14-23)

2. GDPaND ECQNQMI_C ACTIVITIES

E 2.1: GDP in Total

The Slovak GDP at cuxrent pnce amounted to US$ 19 452 million (653 9 billion SK) in 1997
¥ mereasmg at an average anhual rate of 5 3% between 1991 and 1993 and 12.9 % between 1993 |
and 1997 (on US$ base) whlle the real mcrease ratxos of GDP durmg same perleds were -7.1 %

and 3 9 % respecttvely

- The per eaplta GDP at current prlce reached US$ 3 613 in 1997 at an annual average atio of . -

126 % from 1993 Hewever at real mcreasmg, the per caplta GDP at 1995 price was USS 3 L
243 in 1996 mcreasmg at an annual rate of -7 5 Y% between 1991 and 1993 and 3 6 % between -
1993 and 1997 Details is presented in Table C 1—3 kN ' '



Annual average increase ratio(%)

1994 -

1995

1996 - |,

1997

e SRR : 1993 1993-94 | 199495 1995-96 | 1996-97
GDP(BIll.SKK at current price) - 3601 440.5)  516.8] . 575.7 .683.9 19.3 17.3] - 114 13.6
GDP(MIl.US$ at cuirent price) 11,988] 13,749| 17,380] 18,785| 19,452 . 147} 264] 81| 38
Rate of exchange SKK/US$ 308 . 320 . 207 306[ 338 3.9 72|+ 30 9.8
GDP(Bill.SKK at 1995 price} - (4B0.8| . 483.4| ~516.8| 550.8| - 586.8 49 69| - 88 6.5
GDP{Mill. US$ al 1995 price) - 14,966] 15,088 17380} 47,072| 17456| . 08| - 152) - -34] 28
GDP per capita(SKK at 1995 price) | 86,542| -90,399] 96,351 402,474]108,000] - .~ 45| - 66| - - 64 6.4
GDP per capita(US$ at current pricd 2,254} - 2,671 3,240 3,495] .'3,613 14,2 26.0] .. 7.9 3.4
GDP per capita{US§ at 1995 price) | - 2,811| -2822] 3,240 3344|3243 - 04| 48] 32[- -30
Tolal Population(x 1,000) * - | 5336] 6,356 5368| 5379] 5388 _ 04| _ 02} - 02| .02
6000 0.

800

5000 - o

LS d 500

4000

400

© 3000

2000

1000

1903 fse4 '1995

Nole: years 1996 '\|1d 1997 ate prehnunary data : :
Source: Stasistical Yearbook ol the btoval\ chub]:c 19‘)8 p 6.1 Stallstlcal Ofﬂce of the Slovak Republlc

Ll
1996

. 1997

360

- Toial Popu!ataon(x 1 000)

; EEm GDP per caplta(US$ at 1995'pr1ce)

S,

1 200

100

GDP(Bill. SKK a_t 19_95 price)

-GDP(Bil.SKK at current price) '

Table C.1 -3

GDP and GDP per Capita of the SR 1985 - 1997
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The regional contribution to the GDP of SR is shown in Table C.1-4. According to the figures

rcspcctrvely in 1997,

Table C.1-4 -~ GDP of SR by Kraj 1996 - 1997

" of gross output by Kraj, the shares of Banska Bystnca and Nltra Kraj were 9.3 % and 9.7 %,

'Name of Kraj

Gross output Inter-consumption Value added -
1996 . 1997 1996 | 1997 1996 1997

Banskobystncky 136785 | 150930 80 966 88 064 55819 B2 866
(share in SR) 9.3% - 9.3% 8.7% 8.8% 10.3% 101% -
Nitransky . | - 142 668 150 929 80 341 02 067 53327 | 56862
(share in SR) 9.7% 9.3% 9.6% 9.2% 99% |  95% .
“Brafislavsky _ 441243 524 196 | 268956 | 322235 172287 | 201961

~(share in SR}’ 30.0% | 32.3% 28.9% 32.2% 31.9% 32.5%

TFrnavsky | 133844 | 142815 | . 89342 | 86063 | 44602 56 752
T(sharenSR) | 61% | 8.6% ~06% | 86% T82% | 81%
" Trenciansky "135615 | 149307 | 84688 | 89065 50 627 60242
(share in SR) - 92% .| 82% . |- 91% | 89% S 94% 8.7% -

- Zilinsky 145 610 154175 | 03064 | 98072 52546 55103
(share in SR) 9%% | . 95% | 10.0% | . 9.9% 9.7% 89%
. Presovsky 111781 | 121 7 68867 1 74054 - [ 42814 47 663 -

T (sharemn SRy | 76% | . 75% | 714% | 74% | 7.9% TI1%

T TKosicky | 223563 | 228829 | 155417 | . 150 109 66 146 78 720
“(sharein SRy | 15.2%. | - 14.1% 16.7% | 15.0% 126% | 12.0%

" Tot@l SR . | 1471009 | T 622898 | 030641 | 1000720 | 540168 | 622169
“({share in SRy | 100.0% | 100.0% .| . 100.0% 100.0% | 100.0% 100.0%

Source Stat|st|cal Yearbook ofthe SR 1998 (Ref 14 23} p 56? o

. Industry and constructmn sector.

. : Servrce sector .

22 GI)P in Economlc Sectors

e Agriculture and fore'Strv sector. ..

_"":Ihe:share ofGDP by sectors in 1997 was as follows;

...'s_.-i' %

rate’ of 20 3 %, since 1993 to the present at current price basrs

_'Iable C. 1-5 shows the GDP by economrc actrvrtres of the Slovak Repubhc Slovak between _
_ 1987 and 1997 B

‘ The serv1ce seetor became dommant sectors to contrlbute to GDP of SR smce 1992 The share :

| of the sector was 59, 8 % in 1997 and the annual average increase ratio has been kept at higher

-. The share of agnculture and forestry sector has been decreased its share n total GDP year by
--',"‘year The sector has been kept at 16.3 % annual average increase ratro since 1993, whrch 1s
shghtly hlgher than that of total GDP :
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HoWever the contribution of the industrial and construction scctor has tendency to drop its
share 1n GDP which was 35.1 % in 1997 and the increase mtlo ‘was lowest among the sector,

_ which was 13.7 % annual,
2“.3_ * Economic Activities
(1) - Industry
Table C 1-6 shows tlre evolutlon of mdustnal productron from 1960 to thc prescnt

It can be broadly dmded the lustorical stages of the productlon of mdustry ‘and eonstructlon
sector as follows;

" - _The golden age: 1985 10. 1989
_o e The depressron age: 1990 to° 1993 -

_. Most of products excopt electnctty, gas and water supply decreased durlng this perxod

. The' recovery'age since 1994 to the present
. The followmg products mcreased raptdly durmg 1994 anci 1996

Leather and its products L
- Wood and its products . S
~ Pulp, paper and its, products and publxshmg and prmtmg
 Coke, refined petroleum products and nuclear fuel -
.Chem1cal and'its products and manmade fabrrc(mcl mtrogenous femhzer)
Rubber and plastic products(mcl ‘tires for vchlcles) '
: Machmery and equipment N:E.C: (incl. ‘wood and metal workmg machmes)
- Electrical and optlcal equtpment (mcl cables and wires)
~ ‘Transport’ equtpment {incl. passenger ’s car and prck-up)
Manufacturmg N E. C. :

' ‘The ma_]OI‘ mdusmal products in 1996 were as follows

. P . - Basm metals and fabrlcated metal products (15 5 % of the total mdustnal ‘production at
1996 price): o _ :

¢ . Tood products, beverages and tobacco (14.2 %)
». i . - Electricity; gas and water supply (10.7 %)
.+ . .Chemicals, their products and manmade fabnc (8 6 %)
e Transport equipment (1.7 %) . '
e Coke, refined petroleum products and nuclear fuel (7 7 %)
. ' Machmery and equlpment N E. C ‘

(2) Agnculture and Forestry s

- ._ Table C 1-7 shows the evolution of the agncultural productmns from 1960 to the present
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It can be broadly divided the historical stages of the production of agriculture and forestry

sector as follows;

. Thc golden age. 198510 1989 (cornmumst period) -
e  The depressmn age 1990 to 1993 (reformatlon perlod)

Most of products except some crop products of potato and ﬂax were decreased durmg thcso

- periods.

0_' T he recovery age; since 1994 to the present

.' ; The followmg products 1ncreased rapldly durmg 1994 and 1996

ol sced rape

£3
_ grépcs '
. sugar beet :
' 'poultry and hvestock

‘The r'na]or _agncultu_r’al produets in 1996 Wore as -fQ:HQWS;:
Crop' P.roductiori; '

' wheat (1 1. 6 Y of the total agncultural productlon at 1996 prlce)
grain maize (5.0 %) e
barley (4.0 %) -
sugar beet (3.7 %)' _
potatoes 2.8 %)

T e e e & @

Livestock Produ'c'tiori;' |

p1gs(19 0 % of the gross agncultural productron)
~ cattle (12.8 %) ¢ - ,
milk (15.0 %)

poultry (4.7 %)

eges (3.3 %) -

The forestry production'also' has similar trendé i:nr'the'- pa"st as follov\és;' L

e The goldcn age 198(} to 1989 (commumst perlod) 5 to 6 mllhons m* w. b of wood

s  The depressmn age; 1990 to 1993 (reformatlon penod) Down to 3. 5 mrlhon m’ w. b of
-+ wood :
. The recovery age ‘since 1994 to the present 4 0 m w. b in 1996



2.4 o Emp!oyment and Household Income
1 Employment

Table C 1-8 shows the employment structure of the Slovak Republrc since 1960 to the present
: The num‘oer of employees was 2 059 thousand persons in 1997 There is a tendency to decrease
_the number of omploycos smoe 1988 to the prescnt in general However if it is compared with )
| the i mcrease ratio of the productlve age, L. 36 %, it 1s still low growth rate. The number of
: employees in the productwe age was 66 2% in 1996, whlch i5'13 % lower than 79 % durrng the :
' commumst perrod of 1985 and 1989 - o

More than 90 % of the employees were engagcd m the public’ sector untll 1989 After the E

o 'coilapse of commumst govemment prrvatlzatron has been raprdly promoted the number of

' _ 'employees en;,aged n the. pnvate sector outran the publrc sector srnce 1994 The shares of

' employees in publlc and prlvate sectors were 35 65 in 1997

N “The share of women in employment had rts peak in 1987 - 1989 (45 5 %) then it has been kept o
i _a downward trend unt1l 1996 (41 2 %) In 1997 the share was brt mereased to 41. 6 %

. The number of employees m the agnculture sector (9 0 % in 1997) kept a downward :
. . trend to the present. - _
e The number of rndustrral sector employees peaked in 1987 and 1988 (33 3 %) and also- :

' kepta downward trend to the present (29.6 % in 1997)

e | _ '_ The number of employees in the construction sector peaked in 1991 (11 2 %) and also |
- kept a downward trend to the present (67.5 % in 1997) .
“e . Onthe other hand the number of employees in the other sectors(mostly servrces sector)

: kept an upward trend s1nce 1960 to the present and its share was 54. 0 % in 1997.

: Unemployment emerged as a new phenomenon of the pohncal transformation In 1990 only 39

603 were reported unemployed and tlns had- raprdly risen to 3()1 951 m 1991, The

e unemployment problem strll contmued to the present The number of unemployed persons (and

unemployment rate) smce 1993 has decreased gradually as shown beiow

- _368 095 persons (14 4 %) in’ 1993_' '

371481 persons (14 8.%) i 1994 R
331 481 persons (13. 1 %) in'1995 - -
o 329749 persons (12.8 %) in 1996
- 347753 persons (12.9 %) in 1997

. Table C 1-9 shows the number of employees and uneniployees and its rate by Kraj,
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Number of

Share by sectors

Nameof Kraj Unemployment -
S employees | Agriculture Industry - Services Number Ratio™
Banskobystricky 178,687 10.7% 36.7% 52.5% 52,888 14.9%
Nitransky 173,372 - 14.4% 33.4% 52.2% 52,2681 - - 14.3%
Bratislavsky 228,916 2.6% - 20.1% 77.3% 146151 . . 4.1%
Trnavsky - 131,818 13.9% 37.4% 48.6% 31,233 - 10.6%
Trenciansky 166,504 - 6.1% 51.5% 42 5% 26,676 8.3%
Zilinsky 179,444 7.3% 38.3% 54.4% 38,851 1 10.8%
Presovsky 167,114 | . - 11.6% 31.1% - 57.2% : 67,077 17.8%
Kosicky 202,855 8.3% _31.4% 60.2%] . 64,445 17:1%
Total SR 1,429,800 9.0% 34.2% - 656.8% 347,753 L 12.5% -

20.0%
18.0%
160%
| PN
4 140% 8
o 1206 - -
- [
i 1008 € S Employees .'
1. & —#—Unemployment ratio -
= 80% © . S
S E
4 6.0%
8 oa0%
H 2.0%
¢ 0.0%

Notes; " For compames with 20 and more cmployccs wnhou! emptoyces whose working place is located in abroad. '
‘) Unemployment rate is caluculated as the ratis of disposable number of the unempluyment
in the number of ecoriomically active people for 1996
Source Statistical Ycarbook of the SR 1998, p. 571 (ongmal source Nahonal Labour Ofﬁce)

Table C.1-9 -

Empléyment _arid Unemployment as of Dec. 31, 1997 '?
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{2 Wagcs and Household Income

Tdbie C 1-9 also shows the avcragc monthly wage smce 1960 to the present Thc average wage

was 9 226 S_K,per month in 1997, which was nearly 3 times t_h;:_wage in 1989 _and 1.7 times the - -

wage in 1993 in 'norr'nal‘_te'rm. The real wage increaées'fr_om 1970 to 1997 were:

1970 = 100.0 o SRS
© 1989 = 132.0 (annual i increase ratio 1970 1989 was 7. 2%)
- 1993 =" 96,1 (annual increase ratio 1989-1993 was -7.6%)
1997=117.8 (annual increase ratic-1993-1997 was +5.2%)
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