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Véazeni kolegovia

Slovenské zdruZenie vyrobcov kameniva organizuje v tomto roku uz v poradi XXVII.
Odborny semindr na tradiénom mieste v starobylej banickej obci Vyhne. Odborny seminér
bude realizovany uz po tretikrat ako medzinarodny so simultdnnym prekladom z a do
anglického jazyka. Minuly rok vSade okolo nés rezonovala téma kritickych a strategickych
surovin a tento rok je v znameni konsolidacie verejnych financii . Legislativne zmeny nam od
1.januéra zaviedli thrady za dobyvanie primarnych materialov. Uhrady ktoré sd
bezprecedentnym zasahom do hospodarskej sitaze s nasledkom straty konkurencie schopnosti
vodi okolitym Statom. Mottom tohtoro¢ného seminaraje : ,, Nerasty su nasa buducnost* .

Tymto mottom chceme poukdazat na dolezitost tazby a spracovania nerastov, ako aj vyrobu
kameniva. Surovin , ktoré st neoddelitelnou sucastou nasho kazdodenného Zivota.

V Slovenskej republike bolo v roku 2024 vytaZzenych ... tony na obyvatela. Z toho len tazba
¢lenov SZVK ¢inila ..... tony na obyvatela SR. To znamena, Ze ¢lenovia SZVK v roku 2024
vytazili ...... % z celoslovenskej tazby. V segmente stavebného kameniva nasi ¢lenovia
dosiahli az ........ % podiel na trhu. Je to velmi pekny vysledok a je realny predpoklad Ze toto
percento sa v buducich rokoch eSte zvysi. To znamena aj vysoké poZiadavky na vzdelanost
a informéacie aby sme mohli v tomto trende pokracovat. Preto, je velmi dblezité prinaSat
nové poznatky a informécie formou odbornych seminarov, Skoleni a workshopov, ako aj
prostrednictvom nasho c¢asopisu. Sucastou informacného retazca je aj zbornik prednasok

Z XXVII. Odborného seminéru .

ZDAR BOH! Jozef Ruska predseda SZVK
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Vplyv dobyvania na lesy — uréite my sme ten problém.



Jozef Ruska — predseda SZVK

Na konferencii Krajina-¢lovek- kultira odznela prednéaska na tému ,,Vplyv tazby nerastnych surovin na
chranené Gzemia“ , ktora bola prezentovana SOP SR. Dovolim si zacitovat z uvedenej prezentacie :

,, Tazba nerastnych surovin odnepaméti sa vyznamne podiefa na formovani vzh/adu krajiny ¢ uz
je to povrchova tazba s otvorenymi lomami, alebo podpovrchové so Stolriami a Sachtami a typickymi
vysypkami /haldami. Okrem typického vzh/adu ,,banskej* krajiny mnohokrat az dodnes po
stovkach rokov nesie stopy starych environmentalnych zatazi a v ¢ase aktivneho rozmachu banskej
¢innosti bola dévodom masivneho odlesriovania, znecistenych vodnych tokov, ovzdusia...
Tazba nerastnych surovin poh/adu zaujmov ochrany prirody a krajiny aj v sicasnosti je jednou z
¢innosti, ktord vyznamne zasahuje do prostredia a meni vzh/ad krajiny, negativne ovplyvriuje biotopy
a druhy vyskytujuce sa priamo v Gzemi i v jeho okoli, negativne ovplyvriuje vodny reZzim a kvalitu vody,
ovzdusia, pédy jej vplyv pretrvava v Uzemi dlhodobo, nedostato¢na sanacia negativnych vplyvov. Na
zaver prezentacie je zd6raznend absencia strategického dokumentu na regionalnej alebo celostatnej
arovni kde by sa vyhodnotili kumulativne vplyvy tazby, vratane s riou stvisiaceho odlesnenia a zmeny
vodného rezimu aj v SirSich savislostiach napr. aj s oh/adom na rizika extrémnych lokalnych zrazok
(klimatick& zmena) a navrhy na zmiernenie postupnu rekultivéciu jednotlivych DP* .

Tolko citacie z prednasky, ktord odznela eSte v roku 2023 a ktora velmi jednostranne poukazuje na
mozné problémy stvisiace s vykonom BC a CVBS. Pozorne naglvame takymto vystlpeniam

a neberieme ich na fahku vahu. Zial poslednych mozno 20 rokov velmi intenzivne sa predklada
verejnosti filozofia o dobyvani nerastov ako najva¢som nebezpecenstve pre slovenska prirodu.

Ano banska ¢innost a ¢innost vykonavana banskym spdsobom zanechava stopy v krajine, ktoré
menia raz krajiny a po ukonceni dobyvania a naslednej rekultivacii mnohokréat nielen prinavréatia
prirodu do vytazenych prevadzok, ale aj zlep3uju biodiverzitu prostredia. Je na to mnoho pripadov
Z praxe.

Ako je to vlastne s nami loma&rmi zdruzenymi v SZVK, ktory dobyvaju 56,4% nerastnych surovin
vydobytych roc¢ne v Slovenskej republike.
NasSi ¢lenovia vykonévaju svoju ¢innost v 118 lokalitach, ¢i su to uréené dobyvacie priestory, alebo
loZisk& nevyhradeného nerastu. Svoju ¢innost vykonavaju v zmysle platnej slovenskej legislativy na
z&klade vydanych povoleni. St neustale monitorovani orgadnmi dozoru ( HBU, OBU , NIP),
regionalnymi Uradmi verejného zdravotnictva, SIZP, SOP , monitorujd nas pracovnici NP, CHVU
a kazdy obcan, ktori mé ten pocit Ze jeho Zivot ovplyviiujeme.

Hrozba odlesnenia biotopov je velmi zaujimavy argument.

Slovenska republika mé& rozlohu 4 903 400 ha a rozloha lesov SR je 2 026 000 ha. Sme vraj siedmym
najlesnate;j$im $tatom v EU. Co nie je malo.

NaSe dobyvacie priestory maju v priemere rozlohu okolo 50 ha. Toto vysoké ¢islo ovplyvriujua 4 DP
ktoré maju okolo 300 ha a 4 ktoré maju okolo 120 ha. Ostatné dobyvacie priestory su podstatne
mensie. Celkovo m&Zzeme pocitat pri 118 lokalitach s rozlohou 4 410 ha, ¢o je 0,09% Uzemia SR.
Rozloha 41 CHVU je 1284 806 ha, ¢o je 26% Uzemia Slovenskej republiky a ak by vietky nase DP
zasahovali do CHVU tak by zaberali 0,34% ich Uzemia.

Tak sa musim pytat ? Ur¢ite su to taziari, ktori su problémom pre ochranu prirody.
Pozrime sa na oficialne vysledky monitoringu SOP SR, ktoré sa realizuje v ramci SR a je volne
dostupn&. Predmetom monitoringu je 66 typov biotopov, 146 druhov Zivocichov a 49 druhov rastlin
eurdpskeho vyznamu. Vykon monitoringu sa uskutocrnuje na viac ako 10 000 monitorovacich
lokalitach v ramci celého Slovenska.



Na stranke sa zobrazuje v grafoch a tabulkach aktuélny stav podla zozbieranych vysledkov
vyhodnoteny dynamicky podra toho ako pribldaju Gdaje do databézy. Statistické tidaje st
aktualizované v 24 hodinovych intervaloch. Tolko k zberu dat.

Vyhodnotenie stavu biotopov a druhov v Slovenskej republike na z&klade vysledkov monitoringu.
Udaje sumarizuju vysledky pre 66 typov biotopov a 195 druhov v samostatnych grafoch. Kritéria pre
hodnotenie stavu definuje metodika monitoringu vyhotovend pre kazdy biotop a druh samostatne.

Druhy Biotopy
Kategoria vplyvu/hrozby Aktuélne Budlce | Aktualne | Buduce
vplyvy hrozby vplyvy hrozby
doprava a komunikacie 18,60% 19,10% 13,60% 13,30%
polnohospodarstvo 16,10% 16,30% 16,10% 17,00%
Pestovanie lesa, lesnictvo 15,50% 14,60% 9,60% 7,10%
ludské vplyvy 10,70% 10,80% 7,20% 7,00%
vyuzivanie biologickych zdrojov 9,60% 9,60% 7,80% 8,10%
inych ako polnohospodarstvo a
lesnictvo
urganizacia, sidla a rozvoj 9,10% 9,70% 1,00% 1,00%
prirodné biotické a abiotické 6,00% 5,80% 26,90% 28,50%
procesy (okrem katastrof)
prirodzené zmeny systému 5,20% 5,20% 2,70% 2,50%
znedistenie 4,80% 4,60% 2,40% 2,10%
invazivne alebo inak 1,70% 1,70% 8,80% 9,60%
problematické druhy
klimatickd zmena 1,60% 1,50% 2,20% 2,20%
banictvo, tazba materialu, vyroba 0,80% 0,80% 0,50% 0,50%
energie
nezname ohrozenia 0,20% 0,10% 0,00% 0,00%
prirodné katastrofy 0,10% 0,10% 1,20% 0,90%
Ziadne ohrozenia 0,00% 0,00% 0,00% 0,00%

Tab.1: monitoring SOP SR
Tabulka uvadza sumarizéciu vplyvov a ohrozeni zaradenych do vysSich kategorii. Vplyvy odréazaju

aktualne problémy na lokalite, ohrozenia sumarizuju problémy, ktoré su predpokladané v blizkej
buducnosti. Banictvo nedosahuje 0,8% a je az na 12.mieste kategorie vplyvov.

Vplyvy a hrozby na druhy a biotopy
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Obr.1- grafické zndzornenie aktualnych vplyvov a hrozieb



Odlesnenie lomov je prirodzeny proces s jasnymi pravidlami. Rovnako odstranenie skryvky kvoli
odkrytiu horninového masivu. Proces odlesiovania sa riesi velmi citlivo a len v nutnom rozsahu,
podla potrieb postupu dobyvania. Skryvka sa odklada a ak je moZzné tak sa pouzije pri rekultivacii.

Obr.2 — odlesnenie Lom Slanec

Clenovia SZVK za poslednych 10 rokov odlesnili podTa $tatistik necelych 120 ha izemia dobyvacich
priestorov. Uvedeny rozsah odlesnenia nemdze mat vplyv na zmenu vodného rezimu ani v SirSich
suvislostiach napr. aj s ohfadom na rizik& extrémnych lokalnych zréZzok (klimaticka zmena).

| ked nespochybnujeme, Ze masivne odlesriovanie mé velmi vyrazny vplyv na biotopy a aj vodny
rezim. Takyto druh odlesriovania nie je predmetom ¢innosti naSich ¢lenov.

Niekolko obrézkov o odlesriovani, ktoré mbéZzeme nazvat pravdepodobne masivnym . Ale to nechdm
na Vas.

Obr.3 — tazba dreva v Nizkych Tatréch 2006 — 2015






Obr.7 — Muranska planina po intenzivnej tazbe



Obr. 9 — Vrch Stolica

No a po tychto fotografiach, ktoré st volne dostupné na internete sa podme rozpravat
o devastujucom vplyve dobyvania na prirodu Slovenskej republiky, ak bude zaujem.

Prioritou SZVK je sludnd, korektna ale odborné diskusia s kazdym kto bude mat zaujem o rieSenie
mensich, alebo vacsich problémov suvisiacich s dobyvanim, ochranou nerastného bohatstva a prirody
Slovenskej republiky. Lebo nam to lahostajné nie je.



Vplyv simulatorov na vzdelavanie v banskom priemysle vo vzt'ahu k bezpeénosti
a efektivite.

Ing. Vladimir Luka¢in — Obvodny bansky urad v KoSiciach
1. Uvod: Preéo simulatory prave v banictve?

Banictvo patri medzi najrizikovejSie a technologicky najnaroc¢nejsie odvetvia. Tradi¢ny
vycvik "za pochodu" (on-the-job training) nesie obrovskeé rizika:

Vysokeé naklady: Odstavka stroja kvéli vycviku znamena stratu produkcie.
Riziko poSkodenia: Zaciatoénik mo6ze 'ahko poSkodit’ stroj v hodnote miliénov eur.
Bezpecnost’: Chyba v podzemi m6ze mat’ fatalne nasledky.

2. Typy simulaénych technologii

Dnesné simulatory nie su len ,,hry“. Rozdel'ujeme ich podl’a miery imerzie (pohltenia v
prostredi):

Desktopové simulatory — simulatory na beznych poéita¢ovych zostavach :
Zakladny tréning ovladacich prvkov a logiky procesov.

Obr. 1 Simulator na PC zostave

Full-mission simulatory: Replika kabiny stroja (napr. rypadla alebo dumperu) s
hydraulickym pohybovym systémom a 360° vyhladom. (Obr. 2 a 3)

Obr 2 Obr.3



VR/AR (Virtualna a rozSirend realita):

Ideélne, na ovladanie a GdrZbu strojov alebo orientécie v Sachte, ¢i pre nacvik
evakuacie a pod.

Obr. 5 - VR simulécia v podzemi

Vplyv simulatorov mézeme rozdelit’ do troch hlavnych oblasti:

Oblast’ Konkrétny dopad

Nécvik krizovych situdcii (poziar, zlyhanie bfzd), ktoré nie je mozné v realite

Bezpeénost® || . ,
simulovat’.

Produktivita||Operatori sa u¢ia optimalizovat’ cykly nakladania a Setrit’ palivo (eco-driving).




Oblast’ Konkrétny dopad

ZniZenie opotrebenia pneumatik a prevodoviek vd’aka spradvnym nadvykom od

Udrzba prvého dna.

3. KPacove prinosy pre pracovnikov a podnik
Ako vplyva vyuZitie simulatorov na ekonomické ukazovatele prevadzky

a) Strata produkcie - je ¢asto najvysSia polozka pri zacviku. AK je stroj v procese
vycviku, netazi.

Blokovanie techniky: Ked’ na dumperi sedi Ziak s inStruktorom, stroj sa pohybuje
polovi¢nou rychlost'ou a vykonava o 50 % menej cyklov.

PreruSenie toku: V bani su procesy prepojené. Pomalé nakladanie jedného
neskuseného operatora brzdi celu flotilu nadvéznych vozidiel a nésledne aj drviace
linky.

Simuléator vs. Realita: Simulator beZi v kancelérii alebo kontajneri, zatial’ co
produkény stroj nad’alej generuje zisk v plnom nasadeni.

b) Priame prevadzkové naklady (OPEX - prevadzkové naklady)
Prevadzka banskej techniky patri k najdrahSim na svete:

Spotreba paliva: Zaciato¢nici nevedia pracovat s hybnost'ou stroja. Neefektivne
vytacanie motora a zIé radenie zvySuje spotrebu paliva 0 15 — 25 %.

Opotrebenie pneumatik: Jedna pneumatika na obrovsky bansky sklapa¢ stoji
desiatky tisic eur. Nespravne brzdenie alebo prejazd cez ostré kamene pri u¢eni moze
znicit’ pneumatiku v priebehu hodin.

Spotrebny material: ZvySené opotrebenie brzdovych obloZeni, hydraulickych
kvapalin a filtrov kvéli necitlivému zaobchadzaniu.

c) Naklady na udrzbu a opravy (CAPEX — kapitalové vydavky)
Neskuseny operator namaha komponenty stroja spésobom, na ktory nie st dimenzované:

Pretazovanie motorov a prevodoviek: Simulatory ucia operatorov pracovat’ v
»Zelenych ¢islach” otacok. V redli chybny manéver novacika moze viest' k prehriatiu
alebo mechanickému poskodeniu, ktoré si vyZiada nakladnd opravu.

Neplanované odstavky: Ak Ziak poSkodi stroj, nejde len o cenu dielu, ale o logistiku
(doprava dielu do odrahlej bane) a ¢as mechanikov.



d) Naklady na inStruktora a bezpeénost’

Pomer 1:1 vs. 1:Mnohym: Pri vycviku na stroji potrebuje kazdy Ziak vlastneho
inStruktora, ktory nanho dohliada priamo v kabine. Pri simulatoroch méze jeden
instruktor v monitorovacej miestnosti dohliadat’ na 3 az 5 ziakov naraz.

Poistné udalosti: Nehoda spdsobend Ziakom (napr. néraz do steny tunela alebo iného
stroja) dramaticky zvySuje poistné prémie podniku a prind3a obrovské naklady na

sanaciu Skod.

Porovnavacia tabuPka: Naklady na hodinu vycviku (Odhad)

Polozka

Vycvik na redlnom stroji

Vycvik na simulétore

Palivo a energie

Vysoké (stovky € / hod)

Minimalne (elektrina)

Opotrebenie dielov

\yrazné

Nulové

Riziko havérie

Existuje (reélne)

Nulové (virtualny reset)

Produktivita prevadzky

Klesé (stroj chyba v obehu)

Nemenna

4. Psycholdgia uéenia: ""Svalova pamat™* bez stresu

Simulatory umoziuju tzv. adaptivne uéenie. Instruktor méze v redlnom ¢ase menit’
podmienky (hmla, sneh, porucha motora). Pracovnik si buduje svalovl pamat’ v bezpe¢nom
prostredi, ¢o radikalne zniZuje stres pri prvom ostrom nasadeni.

Zaujimavost’: Studie ukazuju, Ze operatori trénovani na simulatoroch dosahujt 0 20 — 30 %
vysSiu efektivitu v prvych mesiacoch prace v porovnani s tymi, ktori presli len teoretickym
vycvikom.

5. Meratelne vysledky (KPIs)
Zavedenie simulatorov nie je len naklad, ale investicia s jasnym ROI (navratnost'ou):

1. ZniZenie nehodovosti: Pokles incidentov zavinenych ludskym faktorom.

2. Skratenie ¢asu vycviku: Rychlejsia integracia novacikov do produkcie.

3. Déta a analytika: Simulator generuje reporty — presne vidite, kde robi operator chyby
(napr. prili§ prudké brzdenie).

Zapojenie digitalneho simulatora do procesu zaskol'ovania zasadne meni dynamiku
navratnosti (ROI). Simulator totiZ nielen zniZuje pociato¢ne rizika, ale priamo ovplyviuje
variabilné néklady pocas prvych mesiacov ostrej prevadzky.

a) Porovnanie: Tradi¢né vs. Simulované zaskolenie

Zaskolenie na

] i Rozdiel / Benefit
simulatore

Polozka Tradi¢né zaSkolenie (na stroji)

Néaklady na

palivo ~18 €/hod 0€

Uspora nafty pocas ugenia




Polozka Tradi¢né zaSkolenie (na stroji) Z_askolleme na Rozdiel / Benefit
simulatore

Opotrebenie Vysoké (riziko Nulové Setri Zivotnost’ drahych

stroja prevodovky/hydrauliky) komponentov

Riziko nehody || Reélne (3kody na majetku) Nulové Bezpecnost a nizsie

poistné incidenty

Produkiivita Pomaly nabeh (ucenie sa za Rychly nébeh Opevratqr n_ast,upUJe s

chodu) naucenymi navykmi

b) Kvantifikécia aspor (Priklad pre 40 hodin tréningu)

Ak operétor stravi prvych 40 hodin na simulatore namiesto reélneho stroja:
Priama Uspora paliva: 40 hod. x 18 € =720 €.

Uspora servisnych motohodin: Tychto 40 hodin sa nenapoéita na pogitadle stroja, ¢im
oddialite servisny interval o cca 2 tyZdne.

Zvysenie efektivnosti cyklu: VVySkoleny operator skrati pracovny cyklus (nabratie —
presun — vykladka) o cca 10 %.

c) Dopad na celkové ROI (return of investment — ndvratnost’ investicie )

Ak implementujeme simulator, ro¢ny vypocet sa zmeni v prospech vysSieho zisku:

1. NizSia spotreba v praxi

Menej skdseny operator "trdpi" motor a brzdy.

Vyskoleny operator vyuZiva zotrvac¢nost’ a spravne otacky.
Predpokladana Uspora paliva: -1,5 I/hod.

Roc¢na uspora pri 2 000 hod: 3,000 litrov x 1,5 € = 4,500 €.

2. PrediZenie Zivotnosti pneumatik a hydrauliky

Spravne navyky (napr. nepretacanie kolies pri naberani do lyZice) predlZuju Zivotnost
pneumatik o 15 %o.

Roc¢na Uspora na udrzbe: cca 1 200 €.



3. ZniZenie prestojov (Downtime)

Menej chyb znamené menej neplanovanych oprav. Ak simulétor zabréni ¢o i len jednej
mensej kolizii roc¢ne, usetri tisice eur.

d) Upraveny roény Cash Flow

Y P6vodny Model so

Polozka - .
model simul&torom
Roc¢né vynosy 130000 € 130000 €
Prevadzkové naklady 73500 € 67 800 € ((ispora nafty
a servisu)

Rovcny_2|sk (EB_ITDA - _Z|s,k_pred arokmi, 56500 € 62 200 €
danami, odpismi a amortizaciou)

P6vodna doba navratnosti: 2,65 roka.

Vyslednd zmena ROI:

Nova doba navratnosti: 150,000 € / 62,200 € = 2,41 roka.

Investicia do digitalneho simulatora (alebo prendjom Skolenia na nom) skracuje
navratnost’ stroja o priblizne 3 mesiace a zvysuje ¢isty ro¢ny zisk o takmer 10 %
vd’aka vysSej efektivite prace.

Porovnanie: Neskuseny vs. ZaSkoleny operator (Ro¢ny odhad)

Nak[adova Neskuseny operator Z_asko’leny (cez Rozdiel / Uspora
polozka simulétor)

Spo_treba 13,5 I/hod (agresivny 115 I/hod (plynula 6 000 € (pri 2 tis. hod)
paliva plyn) jazda)

Pneumatiky Vymena kazdych 2 Vymena kazdych 4 ~

(set) 500 hod 000 hod 1800 €/ rok
BrZ(Ijovy Casté "statie" na Vyuzwan_le 800 €/ rok

systém brzde motorovej brzdy

Hydraulika/ Razy pri naberani Plynulé cykly 1200 €/ rok

Capy

Prestoje 10 dni/rok (drobné 2 dni/rok (bezna . .
(Downtime) kolizie) Udrzba) 8 dni produkcie
Cyklus , , o N
nakladky 45 sekand 38 sekdnd +15 % vysSi vykon




KPacoveé oblasti, kde simulator **zaraba™
1. Manazment pneumatik (Tire Management)

U kolesovych nakladacov st pneumatiky jednou z najdrahSich polozZiek. Neskiseny
operator ¢asto pri naberani materialu z kopy "pretaca” kolesa (preklz).

Efekt: Dezén sa doslova brusi o podklad.

Simuléator: U¢i operéatora citlivo pracovat’ s prevodovkou a uzavierkou diferenciélu,
¢im predlZuje Zivotnost’ sady o 30 — 40 %.

2. Technika ""V-Shape' nakladania

Spravny uhol ngjazdu k nakladnému autu a minimalizécia zbyto¢nych pohybov.

Area-TeknikSipil.blogspot.com

Obr. 6 Technika nakladania v tvare V (' V — shape loading)
Neskuseny: Robi prilis dlhé trasy, zbytocne clva, straca ¢as.
Zaskoleny: Optimalizuje drahu stroja. To znamena menej motohodin na rovnaky
objem presunutého materialu.

3. Tepelné namahanie a prevodovka

Simulator uci operatora, kedy radit’ rychlosti a ako predchadzat’ prehrievaniu oleja v
menici krutiaceho momentu.

Vysledok: Menej nidzovych odstavok kvoli prehriatiu, dihSie intervaly vymeny
hydraulického oleja.



Celkovy finanény dopad (Summary)

Ak spocitame priame Uspory na nafte, dieloch a zvySenej produktivite, zaSkoleny
operator dokaze zvysit’ €isty roény zisk stroja o cca 12 000 € az 18 000 £.

6. Zaver: Buducnost’ je digitalna
S nastupom automatizovanych bani a dial’kovo ovladanych strojov sa simulatory stavajd

nevyhnutnostou. UZ to nie je doplnok, ale Standard moderného banského podniku, ktory si
vazi zdravie svojich Tudi a efektivitu svojich procesov.

(foto — archiv SZVK)



Usporiadanie pozemkového vlastnictva v banskych prevadzkach,
formou jednoduchych pozemkovych Uprav

Ing. Milo§ Rusnak
Danucem Slovensko a.s., 906 38 Rohoznik

Rozdrobenost pozemkového vlastnictva je jednym z naj¢astejSich

problémov, s ktorymi sa stretavaju tazobné organizacie v povolovacom procese a pri
rieSeni stretov zaujmov. Bansk& cinnost, resp. ¢€innost vykondvana banskym
spdsobom (dalej spoloéne len ako ,BC"), pre svoj priebeh potrebuje jasne definované
vlastnicke pomery, pristupové trasy, ochranné pasma, priestor na postupy dobyvania
a spracovanie suroviny. Prave jednoduché pozemkové Upravy (dalej len ,JPU")
predstavuju nastroj, ktory umozriuje rychlejSie, efektivnejSie a menej administrativne
naro¢né usporiadanie tychto vztahov v porovnani s komplexnymi pozemkovymi
Gpravami, resp. s naro¢nym procesom vykupov pozemkov, hlavne v lokalitach, kde
organizacia narazi na neprekonatelnu bariéru v podobe nezaujmu vlastnikov
dotknutych pozemkov.

Vyznam jednoduchych pozemkovych Gprav

Banské prevadzky, ako lomy, Strkovne, &i banské stavby, su &asto situované v
lokalitach s vysokou mierou vilastnickej fragmentacie. Pozemky mo6zu patrit desiatkam
az stovkam vlastnikov, ¢o vyrazne komplikuje:

e ziskanie potrebnych suhlasov,

e Uzatvaranie ndjomnych zmluv,

e zabezpecenie pristupu k loZiskdm nerastov,

e planovanie bezpe&nostnych a ochrannych pasiem,
e budovanie infraStruktury a technologickej obsluhy.

JPU tak umoziuju zjednodusit majetkopravne vztahy v tizemi, vytvorit kompaktné
pozemky pre potreby dobyvania a zarover reSpektovat vlastnicke prava dotknutych
subjektov. Svoje ziska organizacia, ale v kone¢nom désledku sa aj vSetkym dotknutym
vlastnikom scelia ich podiely do pozemkov s vyhradnym vlastnictvom (v podiele
1/1), zefektivni sa priestorové usporiadanie pozemkov (poloha, rozmery), vytvoria sa
pristupové cesty, zjednoduSi sa uZivanie pozemkov (hospodarenie na pbde,
vlastné uzivanie, prenajom...) av neposlednom rade sa odstrania chyby v
katastralnom operéate (nespravne vymery, druhy pozemkov...).

Co st jednoduché pozemkové tpravy

SuU osobitnym typom pozemkovych Uprav definovanym v § 8b zakonom ¢&. 330/1991
Zb. o pozemkovych Upravach, usporiadani pozemkového vlastnictva, pozemkovych
aradoch, pozemkovom fonde a o pozemkovych spolo€enstvach (dalej len ,zakon
o PU"), ktory sa pouZiva vtedy, ak:

e rieSené Uuzemie je menSieho rozsahu,
e je potrebné usporiadat’ pozemky naich budlce pouZitie na iné Géely, ako je
hospodarenie na pdde,



e zmeny sa tykaju presného vytyCenia hranic, pristupu ajeho konkrétneho
usporiadania,

e nie je potrebnd komplexna reorganizacia celého katastralneho tzemia.

Ich vyhodou je rychlost konania, menSi rozsah dokumentacie a nizSia administrativna
zataz.

Proces v skratke

Proces zacina z podnetu vlastnikov pozemkov, resp. v naSom pripade z podnetu

organizacie podanim Ziadosti na prislusny okresny arad, pozemkovy a lesny odbor,

¢omu predchadza:

e vykond sa potrebné zistovanie, sulad s tzemnym planom (vymedzenie DP, LNN),

e preSetria sa podklady z katastra nehnutelnosti (su¢asny stav priebehu pozemkov
s definovanymi vlastnickymi vztahmi),

e urdi sa hranica obvodu JPU (méze zahiiat aj pristup k loZisku),

percentualne sa vyhodnoti vlastnictvo Ziadatela (vymerovo viac ako 50 % Uzemia),

e vyber projektanta (zoznam opravnenych projektantov je mozné ndjst na web
stranke www.kpu.sk, ktoru spravuje Komora pozemkovych Gprav),

e projekt sa realizuje na naklady Ziadatela (je potrebné ratat s nakladmi cca 50 az
100 tis. €),

e podanie ziadosti o povolenie JPU s vytvorenou mapou zobrazujlcou hranicu
poZzadovaného obvodu.

Prislusny okresny Urad, pozemkovy a lesny odbor, po podani Ziadosti nariadi konanie
0 zacati pozemkovych Uprav (tzv. pripravné konanie) verejnou vyhlaSkou. Ak je
proces bezproblémovy, je mozné ho ukongit’ v lehote aj do 2 rokov. Znie to
slubne, no realita je éasto na mile vzdialena, kedZe dany proces sa realizuje
prave v lokalitach, kde organizacia uz vy€erpala takmer vSetky dostupné
prostriedky k usporiadaniu pozemkov.

Jednotlivym etapam sa v tomto ¢lanku nebudem venovat, podrobne su rozpracované
v zakone o PU.

Praktické skusenosti s JPU v DP Cana

Spolo¢nost Danucem Slovensko a.s., prevadzkuje vyhradné lozisko nevyhradeného
nerastu Strkopieskov v dobyvacom priestore Cana. Strkovne vzhlfadom na mald
mocnost dobyvaného nerastu, oproti prevadzkam v kamenolomoch, si omnoho
zavislejSie od zaberu novych pléch pre ich fungovanie.

V ramci vykupu pozemkov, sa organizacia v roku 2018 dostala do patovej situacie,
kedy na ploche cca 46 ha, mala podielové spoluvlastnictvo vo velkosti 67 %, no
aj napriek tomu, vzhladom na rozdrobenost pozemkov, nebolo mozné povolit BC.

Za ucelom vyrieSenia pozemkovej agendy, v marci 2018 zacala potrebné zistovanie
a v septembri podala Ziadost' o povolenie na prislusny arad. Cely proces, ktory trval
viac ako 7 rokov, bol ukon&eny v roku 2025. V priebehu konania organizacia rieSila
5 x odvolanie, 1 sudny spor, 2 x namietku a pripadu sa venoval aj ombudsman.
Po naro¢nom, no nakoniec uspeSnom ukonceni celého procesu organizacia ziskala
ucelené plochy, na ktorych bude mozné neruSene a kontinualne prevadzkovat’
Strkovnu d’alSich 6 rokov.



| Legenda

dobyvaci priestor
hranica JPU

organizacia 100 %

organizécia spoluvlastnictvo
parcely E-KN, r. 2018
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Obrazok 1: Stav pozemkovej agendy pred vykonanim JPU v roku 2018

Legenda
dobyvaci priestor
hranica JPU
organizécia 100 %
parcely C-KN, r. 2025

A
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Obrazok 2: Stav pozemkovej agendy po vykonanim JPU v roku 2025

Na zaver

Jednoduché pozemkové UuUpravy predstavuji vyznamny a prakticky nastroj pre
usporiadanie pozemkov v Uzemiach dotknutych BC. Pomahaji znizovat mieru
konfliktov, zrychluju povolovacie procesy, umoziuju efektivne vyuzivat krajinu po¢as
dobyvania a aj po jej ukon&eni. Su prinosom nielen pre tazobné organizécie, ale aj pre
vlastnikov, samospravy a Zivotné prostredie.



XXVII. odborny seminéar ,,Nerasty st nasa buducnost*, Hotel Sitno-Vyhne, 21-22.4.2026
Prispevok: Barbarstvo v banskej legislative — GUprava banského zkona vidlami.

Autor: Dusan Cellar

Abstrakt:

Zhorsujuca sa ekonomicka situacia v krajinach eurozény po COVID-ovej krize a naslednej
krize spbésobenej Rusko-Ukrajinskym konfliktom, po tlaku USA na zmenu obchodnych
vztahov v globalnom priestore sa niektoré krajiny Europskej tnie v panike utiekaja k zafalym
krokom  veducim k zvySovaniu danového, poplatkového a odvodového zataZenia
podnikatelov ale aj beznej verejnosti. Minimalne musime takdto aktivitu hodnotit ako
neetickl a amoralnu. Naviac ak verejnost a podnikatelia vidia, Ze Setrenie sa netyka najma
tych, ktori st plateni z verejnych zdrojov. Banictvo ako priemyselné odvetvie s bohatou
historiou, ale zrejme s nevelmi optimistickou buducnostou, dostalo v rédmci tohto
"konsolidaéného" balicka dalsi uder pod pas vo forme aditivheho zataZenia k Uhrade za
vydobyté nerasty. Legislativhu zmenu sp6sobujlcu toto zataZenie naviac pripravili nanajvys
neodborne zrejme v "dielni", kde pdsobia fudia, ktori sa sami nazyvaju kapitanmi banictva
na Slovensku. Toto konanie nemdze zostat nepovSimnuté a takéto iniciativy musia byt
odbornou verejnostou odsudené, aby sa v budicnosti neopakovali.

Barbarstvo v banskej legislative — Gprava banského zakona vidlami

Vlada Slovenskej republiky pripravila pre banicku komunitu v zavere minulého roku nemilé
prekvapenie. Toto sa prejavilo nepriamou novelou zakona ¢. 44/1988 Zb. o ochrane a vyuZziti
nerastného bohatstva (bansky zakon) v zneni neskorsich predpisov (dalej len ,,bansky zakon*)
a to konkrétne v dvoch pravnych Gpravach:

1. Zakonom NR SR ¢&. 261/2025 Z.z. ktorym sa menia a dopiriaja niektoré zakony v
suvislosti s konsolidaciou verejnych financii

2. Nariadenim Vlady SR ¢. 394/2025 Z.z. ktorym sa meni a dopifia nariadenie vlady
Slovenskej republiky ¢. 50/2002 Z. z. o Ghrade za dobyvaci priestor, Uhrade za vydobyté
nerasty a o Uhrade za uskladnovanie plynov alebo kvapalin v zneni neskorSich
predpisov

Tieto pravne normy nebudem citovat v rozsahu ich zmien, ale pokudsim sa sustredit na
podstatné zmeny, ktoré priniesli (podia méjho nazoru) Uplny chaos do platnej logickej schémy
upravenej v banskom zakone.

Podstatné zmeny:

832a 0ds.7 zakona:



Organizacia, ktord méa povolenu bansku ¢innost alebo ¢innost vykonavani banskym spdsobom
na Ucely dobyvania loZiska primarnych surovin plati Ghradu za vydobyté primarne suroviny, na
ktoré bolo povolenie vydané. Uhrada za vydobyté primarne suroviny sa vypocita ako sucin
mnozstva vydobytych primarnych surovin v tonach a ustanovenej jednotkovej sadzby uhrady.
Sadzba Uhrady za vydobyté primarne suroviny je vo vySke 1,35 eura za tonu. Za primarne
suroviny sa na ucely tohto zdkona povazuju

a)
Strkopiesky a piesky,

b)

stavebny kameri.

a 832a0ds.13 zakona

Uhradu za vydobyté nerasty a Ghradu za vydobyté primarne suroviny plati
a)

organizacia, ktord ma urceny dobyvaci priestor,

b)

organizacia, ktora vydobyté nerasty ziskala pri vykonavani loZiskového prieskumu v uréenom
prieskumnom Uzemi,

c)

organizacia, ktora méa povolenu bansku ¢innost alebo ¢innost vykonavanu banskym sposobom
na Ucely dobyvania loZiska primarnych surovin,

d)

pravnickda osoba alebo fyzick4 osoba, ktora vykonava nepovolené dobyvanie nerastov a
primarnych surovin alebo neopravnene vykonava loZiskovy prieskum, pri ktorom ziskala
vyhradeny nerast.

ZvySSie citovanych ustanoveni na prvy pohlad bije do o¢i neodbornost, arogancia,
impertinencia a zaroven servilnost ,,tvorcov* tohto textu, a toto svoje tvrdenie sa pokdsim
odovodnit v dalSom texte.

V prvom rade si musime uvedomit (¢o tvorca zjavne nepostrehol), Zze doSlo k zdsahu do
Ustavného terminu, ktorym nepochybne nerastné bohatstvo je.

Tento termin je uvedeny v ¢lanku 4 Ustavy Slovenskej republiky, ktory znie:

"Nerastné bohatstvo a jaskyne, podzemné vody, prirodné liecivé zdroje a vodné toky su vo
vlastnictve Slovenskej republiky."

Ide o terminus technicus, ktory Ustava pouziva na oznacenie Specifickej kategdrie majetku,
ktory je vo vyhradnom vlastnictve Statu, je bezpochyby sucastou Ustavnopravnej Upravy. Cely



¢lanok 4 Ustavy SR deklaruje Ustavnopravny princip vyhradného vlastnictva $tatu k
Specifikovanym prirodnym zdrojom a pouZiva presne definovany terminus technicus
"nerastné bohatstvo" priamo v texte Ustavy.

TakZe z pravneho hladiska sa skutoéne jedné o Upravu na najvyssej, Gstavnej Urovni.

Tato Gstavnd Uprava je detailne rozpracovana formou definicie v banskom zé&kone,
konkrétne v 882-7. Velmi precizne je definované nerastné bohatstvo, je Uplne jasne
uvedené, éo nerastné bohatstvo nie je a dalej je Specifikované, éo povazujeme za vyhradené
nerasty, ktorych vlastnikom je Stat a nevyhradené nerasty, ktorych vlastnikom je majitel
pozemku, preto Ze su jeho suéastou.

Pre ukdZku uvediem znenie §82-7 banského zakona, aby bolo zrejmé, akymi logickymi
postupmi tvorcovia pévodného znenia banského zdkona precizovali nerastné bohatstvo
a vylugili to, €o nerastnym bohatstvom nie je. Je potrebné poznamenat, Ze takto definované
nerastné bohatstvo bolo tak perfektne deklarované (bansky zakon bol pripravovany v 80-
tych rokoch 20. storo¢ia), ze tvorcovia Ustavy SR (pripravovanej zagiatkom 90-tych rokov 20.
storocia) prevzali tento termin bez akychkolvek zmien, prilepkov a dopliujucich ,barli¢iek”.

§2
Nerasty

(1) Za nerasty sa podla tohto zdkona povazuju tuhé, kvapalné a plynné casti zemskej kory.

(2) Za nerasty sa podla tohto zdkona nepovazuju

a) vody s vynimkou mineralizovanych vod, z ktorych sa méZu priemyselne ziskavat vyhradené
nerasty,

b) prirodné liecivé vody a prirodné stolové mineralne vody, aj ked'sa z nich mézu priemyselne
ziskavat vyhradené nerasty, dalej liecivé bahnéd a ostatné produkty prirodnych liec¢ivych
zdrojov,

c) raselina,

d) bahno, piesok, trk a okruhliaky v korytdch vodnych tokov, pokial neobsahuju vyhradené
nerasty v dobyvate/nom mnozstve,

e) kultarna vrstva pddy, ktora je vegetacnym prostredim rastlinstva.
83

Rozdelenie nerastov na vyhradené a nevyhradené

(1) Vyhradené nerasty su
a) radioaktivne nerasty,

b) vSetky druhy uhlia, ropy a horfavého zemného plynu a bitumindzne horniny, vhodné na
energetické vyuZzitie,

¢) nerasty, z ktorych moZno priemyselne vyrdbat kovy,



d) magnezit,
e) nerasty, z ktorych mozno priemyselne vyrabat fosfor, siru a fluor alebo ich zluc¢eniny,
f) kamenn4 sol, draselné, borove, bromové a jodove soli,

g) grafit, baryt, azbest, sluda, mastenec, diatomit, sklarsky a zlievarensky piesok, mineralne
farbiv4, bentonit,

h) nerasty, z ktorych moZzno priemyselne vyrabat prvky vzacnych zemin a prvky s vlastnostami
polovodicov,

i) granit, granodiorit, diorit, gabro, diabas, hadec, dolomit a vapenec, pokial si blokovo
dobyvatelné a lestitelné, a travertin,

j) technicky pouZitelné krystaly nerastov a drahé kamene,

k) halloyzit, kaolin, keramické a Ziaruvzdorné ily a ilovce, sadrovec, anhydrit, Zivce, perlit a
zeolit,

I) kremen, kremenec, vapenec, dolomit, slieni, ¢adic, znelec, trachyt, pokial su tieto nerasty
vhodné na chemickotechnologické spracovanie alebo spracovanie tavenim,

m) mineralizované vody, z ktorych sa méZu priemyselne ziskavat vyhradené nerasty,

n) technicky vyuZitefné prirodné plyny, pokial nepatria medzi plyny uvedené pod pismenom
b).

(2) Ostatné nerasty su nevyhradené nerasty.

(3) Pri pochybnostiach, ¢i niektory nerast je vyhradenym alebo nevyhradenym nerastom,
rozhodne Ministerstvo Zivotného prostredia Slovenskej republiky.
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Lozisko nerastov

LoZiskom nerastov podia tohto z&kona (dalej len ,loZisko*) je prirodné nahromadenie
nerastov, ako aj zékladka v hlbinnej bani, opusteny odval, vysypka alebo odkalisko, ktoré
vznikli banskou ¢innostou a obsahuju nerasty.

85

Nerastné bohatstvo

(1) Nerastné bohatstvo podla tohto zakona tvoria loziskd vyhradenych nerastov (dalej len
Jvwyhradné loziskd™).

(2) Za nerastné bohatstvo sa podla tohto zakona povazuju aj prirodné horninove Struktiry a
podzemné priestory, ktoré vznikli dobyvanim loZisk ropy, horfavého zemného plynu alebo soli
[8 3 ods. 1 pism. b) a f)], ak st vhodné na uskladriovanie plynov alebo kvapalin a prirodné
horninové Struktdry vhodné na vyuZzivanie geotermdlnej energie. Vhodnost prirodnych
horninovych Struktur a podzemnych priestorov, ktoré vznikli dobyvanim loZisk ropy, horfavého



zemného plynu, technicky vyuZitelného prirodného plynu podfa § 3 ods. 1 pism. n) alebo soli
na uskladriovanie plynov a kvapalin alebo loZisk tychto nerastov, ktoré sa doteraz nezacali
dobyvat alebo ich dobyvanie sa neukoncilo, alebo na trvalé ukladanie oxidu uhli¢itého do
geologického prostredia posudzujel8a) Ministerstvo hospodarstva Slovenskej republiky a
vyda o tom osvedéenie. Ministerstvo hospodarstva Slovenskej republiky kona z vlastného
podnetu, na podnet obvodného banského Uradu, alebo na zaklade navrhu podnikatela, ktory
ma& zaujem vyuZivat prirodné horninoveé Struktary alebo podzemné priestory, ktoré vznikli
dobyvanim, na uskladrovanie plynov alebo kvapalin alebo loZiska nerastov, ktoré sa doteraz
nezacali dobyvat alebo ich dobyvanie sa doteraz neukoncilo a ma prislusné banské
opravnenie.

(3) Ministerstvo hospodarstva Slovenskej republiky méze v osvedéeni podla odseku 2 urdit aj
minimalnu vySku zasob plynu, ktoré musia byt k dispozicii na Ucely predchadzania stavu nudze
alebo rieSenia stavu nidze v plynarenstve.

(4) Ak Ministerstvo hospodarstva Slovenskej republiky kona z vlastného podnetu alebo na
podnet obvodného banského Uradu, v osvedéeni podia odseku 2 mdZe v spolupraci s Hlavnym
banskym aradom urcit aj podnikatela, ktory ma prislusné banské opravneniela) a ktorému
obvodny bansky Urad nasledne povoli banskl ¢innost podla § 34 ods. 1 pism. a).

(5) Nerastné bohatstvo je vo vlastnictve Slovenskej republiky.

(6) Podrobnosti o vydani osvedc¢enia o vhodnosti prirodnych horninovych Struktir a
podzemnych priestorov, ktoré vznikli dobyvanim loZisk ropy, horlavého zemného plynu,
technicky vyuZitelného prirodného plynu podfa § 3 ods. 1 pism. n) alebo soli na uskladnovanie
plynov a kvapalin, ustanovi vldda Slovenskej republiky nariadenim.
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Vyhradné loZisko

(1) Ministerstvo Zivotného prostredia Slovenskej republiky vyda osvedcéenie o vyhradnom
loZzisku po posudeni a schvéleni zaverecnej spravy, ktora musi obsahovat vypocet zasob
vyhradného loZiska.

(2) Osvedcenie o vyhradnom loZisku zaSle Ministerstvo Zivotného prostredia Slovenskej
republiky obvodnému banskému dradu, obci, sprave katastra2) a pravnickej osobe alebo
fyzickej osobe, ktorej Ministerstvo Zivotného prostredia Slovenskej republiky urcilo
prieskumné Gzemie na geologicky prieskum vyhradného loziska (dalej len ,prieskumné
Gzemie*)2a).
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Lozisko nevyhradenych nerastov

Lozisko nevyhradeného nerastu je su¢astou pozemku.




Ustava SR v ¢lanku 4 teda stanovuje zakladny a vieobecny ramec (lstavnopravnu dpravu),
zatial ¢o bansky zakon slUzi ako ,,vykonavaci predpis* (ospravedlriujem sa za toto prirovnanie),
ktory tuto upravu detailne Specifikuje.

Bansky zakon je v tomto kontexte klucovy, pretoze:

Vymedzuje pojem nerastné bohatstvo a definuje, ¢o sa zar nepovazuje (8§ 2).

Jasne rozliSuje medzi vyhradenymi nerastmi (8 3), ktoré su vo vlastnictve Statu (v
stlade s Ustavou), a nevyhradenymi nerastmi (§ 4), ktoré st sucastou pozemku a
patria jeho vlastnikovi (§87).

Upravuje aj rozsah vlastnickeho prava k loziskdm nevyhradenych nerastov (8 7).

Tato hierarchia pravnych noriem (Ustava ako zaklad, zakon ako detailnd Uprava) je pre
fungovanie slovenského pravneho systému charakteristickd.

Konstatujeme, Ze definicia nerastného bohatstva v hypotéze banského zakona je velmi jasna
a pre pravnu a terminologicku ¢istotu banského zakona a jeho podzakonnych noriem
klfucova. Avsak implementéciou nazvoslovia z textov odpadovej legislativy (?), alebo
deforméaciou terminu pouzivaného v pravnych predpisoch zdielne EU (primary raw
materials?), sa do €asti dispozicia v banskom zakone dostal terminus technicus "primarne
suroviny". Tym doslo k totalnej pravnej neistote aj vo vztahu k vlastnictvu nerastu (pretoze
primarna surovina moze byt vyhradenym nerastom, nevyhradenym nerastom, alebo
nerastom nie je, — pre zaujimavost primarnou surovinou je aj drevna hmota, konope alebo
bavina-) a naslednému plateniu poplatku (Ghrady) vo vyske 1,35 €/ t ziskanej "primarnej
suroviny.

Tento termin nema oporu v slovenskej banskej legislative, aj ked' sa ho tam tvorca novely
banského zakona snazil ,,prepasovat” - § 32a ods. 32a ods.7 pism. a) a b). Co s tym?

Toto je velmi dbleZity postreh, ktory poukazuje na zavazny problém legislativnej nepresnosti
a pravnej neistoty sposobenej nekonzistentnou terminolégiou, aj pri implementacii predpisov
EU do vnutroStatneho prava SR.

Problém, ktory opisujeme, je priamym désledkom pouzitia terminu "primarne suroviny" v
dispozicii banského zakona, ktory nema jasnu oporu v jeho hypotéze (definiciach), ani v
hierarchicky vy3$ej Ustave SR.

Predtym, ako si namodelujeme spdsoby napravy tohto stavu by sme si eSte mali uviest,

1. aké boli motivy tychto zmien a hlavne
2. c¢osanereSpektovalo priich presadzovani.

Ad 1: Koficidlnym motivom sa vieme dostat pri dékladnom Stadiu dévodovej spravy
(obligatérnej sucasti predkladanej novely banského zakona). Tu sa uvadza:

Doplria sa systém platenia Uhrad za vydobyté primarne suroviny, konkrétne za Strkopiesky a
piesky a stavebny kameri, ktoré sa nachadzaju na loziskach nevyhradenych nerastov, ako aj na
vyhradnych loZiskach nevyhradenych nerastov. Navrhuje sa pri vypocte Uhrady za vydobyté
primarne suroviny vychadzat zo sucinu skutocného mnozstva vydobytych primarnych surovin



v tonach a stanovenej jednotkovej sadzby Ohrady. Sadzba Ghrady za vydobyté priméarne
suroviny sa navrhuje vo vyske 1,35 eur za tonu. Podobné Ghrada je zavedena aj vo Velkej
Britanii a Svédsku, pricom vyska Uhrady bola stanovena pod/a priemeru poplatku v tychto
krajinach, ocisteny o paritu kapnej sily. Zavedenie Uhrady zniZi dopyt po surovinach a podpori
vyuZivanie alternativnych materidlov, vratane recyklovanych a sekundarnych materialov.
Opatrenie odporuca aj OECD.

V doloZke vplyvov sa docitame aj nasledovné, velmi zaujimavé konStatovanie:

Uvedte zakladné problémy, ktoré st dévodom vypracovania predkladaného materialu
(dévody maju presne poukazat na problém, ktory existuje a je nutné ho predlozenym
materidlom rieSit).Nevyhnuté zniZovanie deficitu Statneho rozpoctu si vyZaduje dalSiu
konsolidaciu verejnych financii, a to Gpravou prislusnych zakonov

Bansky zakon

Nako/ko sUcasna pravna uprava banského zdkona v oblasti Uhrad bola dlhodobo
neaktualizovana a nereflektuje aktualne trhové podmienky ani vyvoj inflacie, navrh novely
banského zakona reaguje na potrebu posilnenia prijmovej stranky verejnych financii.

Ciefom navrhu je upravit legislativny rAmec Ghrad za vyuZivanie nerastného bohatstva, zaviest
nova kategoriu surovin a aktualizovat sadzby, ¢im sa dosiahne vyssi prijem Statneho rozpoctu
a takisto aj efektivnejSie financovanie opatreni na odstrariovanie nasledkov banskej ¢innosti.

Navrhovatel zmeny uvazZoval alternativne, a z odévodnenia je zrejmy motiv zmeny.
Alternativa 0 — ponechanie suc¢asného stavu

V pripade zachovania sucasného stavu pravna uprava v oblasti banskej ¢innosti nebude
zohladriovat aktualne ekonomické a trhové podmienky.

Alternativa 1 — prijatie navrhu nariadenia Prijatie navrhu novely zdkona umozni aktualizaciu
pravnej Upravy tak, aby zodpovedala si¢asnym hospodarskym podmienkam.

Po prvé, navrhovana Uprava reflektuje potrebu reagovat na dlhodoby vyvoj cien a inflacie.
Premietnutie sadzieb do eur a ich Uprava zoh/adriujica inflaciu od zavedenia eura prispeje k
redlnemu zhodnoteniu thrad a k posilneniu prijmovej stranky verejnych financii.

Po druhé, navrh zavadza Ghrady aj za primarne suroviny, ktoré doteraz nepodliehali
spoplatneniu. Tym sa rozSiruje zaklad pre prijmy Statneho rozpoctu a sicasne sa zabezpecuje
spravodlivejSie nastavenie systému Uhrad vzh/adom na rozsah vyuZivania nerastného
bohatstva. Takisto nové prerozdelenie prijmov posilni postavenie obci, ktoré ziskaju celé
Ghrady za dobyvaci priestor, a zaroveri umozni Ucelové nasmerovanie prijmov Statneho
rozpoctu na cinnosti spojené s odstrariovanim nésledkov po banskej ¢innosti ¢i geologickym
prieskumom

Toto je ten hlavny motiv, a to ,,oholenie” spolo¢nosti, ktori poskytuju na trh zakladny produkt
pre stavebnu vyrobu. Je to nanajvy$ paradoxny postup, pretoZe rozvoj investicii Statu je
jednym so zakladnych pilierov ekonomického rastu spoloc¢nosti, po ktorej sa v si¢asnosti silno
kri¢i na vSetkych rozhodujucich miestach Statu. A to, Ze boli v odévodneni pomieSané hrusky




s jablkami dnes okrem spolo¢nosti podnikajucich v oblasti dobyvania Strkopieskov nikomu
nevadi.

Predkladatel zmeny vedel, Ze bude musiet zasiahnut aj do vykonavacieho predpisu a to do
Nariadenia vlady ¢. 50/2002 Z. z. o thrade za dobyvaci priestor, Uhrade za vydobyté nerasty a
0 Uhrade za uskladrovanie plynov alebo kvapalin. O tom si napiSeme neskér, resp. povieme
na inom podujati. Zostarime eSte pri dévodoch zdkonnej zmeny.

Pri preskimavani Gcéelnosti zmeny banského zékona doSiel predkladatel k nasledovnym
zaverom:

Preskimanie Gcelnosti navrhu novely zakona v oblasti Uhrad bude moZné vykonat po
predloZeni priznania Uhrad za 4. Stvrtrok kalendarneho roka v nasledujiucom roku po
nadobudnuti Gcinnosti ndvrhu zakona, nako/ko sucastou vypoctu Uhrady za 4. Stvrtrok je aj
zUctovanie Uhrad za kalendarny rok. V pripade priznania Ghrad za 4. Stvrtrok kalendarneho
roka tak vySka platby Ghrady vyplyva z rozdielu sumy zaplatenych Uhrad za 1. aZ 3. Stvrtrok a
vySka Uhrady, ktora je vypocitana z celorocnych nakladov a trzieb. VySka platby thrady je
potom preplatok alebo nedoplatok vypocitany organizaciou z rozdielu medzi kvartalnymi
priznaniami a roénym priznanim.

TakZe na vysledky zmien si musime pockat eSte urcity ¢as, ale optimistické predpoklady nas
urcite necakaju.

PredloZena novela banského zakona bude mat pozitivny vplyv na rozpocet verejnej spravy, a
to v do6sledku navySenia Uhrad za vyuZivanie nerastného bohatstva a zavedenia systému
platenia Uhrad za primarne suroviny, ¢im sa posilni prijmova stranka verejnych rozpoctov.
Bude v3ak zasiahnuté aj vydavkova ¢ast pre navysenie rozpoctu MH SR a MZP SR, ktoré je
spojena s prerozdelenim vynosov z Uhrad za uskladriovanie plynov a kvapalin a za vydobyté
vyhradené nerasty a ich Gcelové naviazanie napriklad na zabezpecenie a likvidaciu starych
banskych diel ¢i rieSenie problematiky tazobnych odpadov.

Predkladana novela banského zakona ma negativny vplyv na podnikate/ské prostredie kedze
zvySuje nakladové zataZenie podnikate/skych subjektov v sektore tazby. Konkrétne ide o
navrhované zvySenie Uhrad za vyuZivanie dobyvacieho priestoru, ako aj za uskladriovanie
plynov a kvapalin a zavedenie systému platenia Uhrad za primarne suroviny

To ako neprofesionalne pristupoval tvorca novely k zmene banského zékona charakterizuje
nasledovny text:

v

K novele zdkona ¢. 44/1988 Zb. o ochrane a vyuZiti nerastného bohatstva (bansky
zakon)Zavedenie Uhrady z primarnych materialov S G¢innostou od 1.1.2026 sa zavadza Uhrada
1,35 € za tazbu tony primarnych materialov (Strkopiesok, piesok, stavebny kameri). Uhradu
bude vyberat Hlavny bansky urad, ktory sleduje objem vytazenych primarnych materialov a
spravuje uhrady za vydobyté nerasty.

VSetci, ktori sme precitali bansky zakon aspori 2 krat vieme, Ze Hlavny bansky drad s ihradami
za vydobyté nerasty nema absolltne Ziadne zakonné zmocnenie.



Je tu viak nepriama odpoved na otazku od organizacii, ¢i platit Uhradu za vydobyté nerasty pri
vyhradnych loZiskdch nevyhradeného nerastu Strkopieskov podia starej metodiky a platit
sucasne aj pausalny poplatok 1,35€/t alebo len novy poplatok. Odpoved je jasna z nizSie
uvedenej Uvahy predkladatela novely banského zakona:

Vypocet vplyvu vych&dza z arovne tazby tychto materialov z dat Hlavného banského Gradu
(priemer za roky 2022-2024) a predpokladame sadzbu 1,35 € za tazbu tony primarnych
materidlov. Zoh/adriujeme tieZ, Zze zdariovanie malej casti tychto materiélov (nevyhradené
nerasty vyhradnych loZisk pod/a § 43 ods. 6 banského zakona, rochy vynos v priemere 143-tisic
eur) uz dnes pokryvaju uhrady za vydobyté nerasty a Ze tento vynos klesne na nulu s ciefom
zabranit dvojitej Uhrade.

Samozrejme tvorca legislativnej zmeny nerobil vietko Uplne transparentne, aviak symbolicky
rokoval aj so zastupcami podnikatelov. Tu je vystup:

K zvySovaniu Uhrad za dobyvaci priestor a uskladriovanie plynu a kvapalin boli vykonané
konzultacie so Slovenskou banskou komorou, ktora zdruzuje dotknuté taZzobné spolo¢nosti a
ktorym bol predstaveny navrh Uprav tychto sadzieb spolu s jeho oddvodnenim, predovSetkym
potreby suladu s aktualnym ekonomickym ramcom.

V dokumente oddvodrujucom zmenu legislativy sa tiez dozvedame, Ze zvySenie Uhrad za
dobyvaci priestor a uskladriovanie plynu a kvapalin sa vztahuje ploSne na vietky podnikate/ské
subjekty v danej oblasti bez zavedenia osobitnych reZzimov. Nedochadza preto k diskriminacii
medzi porovnate/nymi podnikmi a zaroveri sa uplatriuje jednotne na v3etky podniky bez oh/adu
na velkost. Takisto neprichddza k vplyvom na cezhranicné investicie ani dostupnost zdrojov,
kedZe klucovym faktorom je dostupnost’loZisk. Vplyvy na inovécie, vedu a vyskum a ani pripad
goldplatingu neboli identifikované.

Reakcia madarskych az casti aj rakuskych producentov vyrobkov zo Strkopieskov vsak
naznacuje opacne spravanie sa trhu.

AZ ismevne pbsobi aj pozitivne ,zistenie” predkladatela novely banského zakona, ktory tvrdi,
Ze napriek zvySeniu poplatkov stanovenim Ghrad za vydobyté primarne suroviny, Uhrad za
uskladriovanie plynov alebo kvapalin a za dobyvaci priestor predlozeny navrh novely zakona
ma aj pozitivny vplyv na podnikate/ské prostredie, pretoze spolu so zvySenim dhrady za
dobyvaci priestor sa zvySuje aj podiel prijmu pre obec, na ktorej Uzemi sa dobyvaci priestor
nach&dza, a to az na 100 % zo sumy Uhrady. Ciefom je posilnit kompenzacny mechanizmus pre
miestnu samospravu, ktora je priamo dotknutd banskou c¢innostou na svojom UGzemi.
Navrhovana Uprava vytvara priame financné stimuly pre obce, ¢im sa posilni ich zaujem na
umozriovani a podpore tazobnej ¢innosti.

Na zaver uZ len uvediem resumé, ktoré zvyrazriuje naivitu, necitlivost, neodbornost
aneuvézenost predkladatela novely banského zdkona, ktory uviedol vzhrnuti svojho
oddvodnenia legislativneho zasahu do textu banského zakona.

Doplria sa systém platenia Ghrad za vydobyté primarne suroviny, konkrétne za $trkopiesky a
piesky a stavebny kameri, ktoré sa nachadzaju na lozZiskach nevyhradenych nerastov, ako aj na
vyhradnych loZiskach nevyhradenych nerastov. Pri vypocte Uhrady za vydobyté mnoZstvo



tychto surovin sa vychadza zo sucinu skutocne vydobytého mnozstva primarnych surovin a
prisluSnej sadzby Ghrady. Sadzba Ghrady za vydobyté primarne suroviny sa navrhuje vo vyske
1,35 eur za tonu. Novy systém platenia Uhrad za vydobyté primarne suroviny, konkrétne za
Strkopiesky a piesky a stavebny kameri, ktoré sa nachadzaju na loZiskach nevyhradenych
nerastov, ako aj na vyhradnych loZiskach nevyhradenych nerastov, ustanovuje, Ze vybrané
Ghrady budd prijmom Statneho rozpoctu Slovenskej republiky. Cie/fom tohto opatrenia je
zabezpecit spravodlivejsi a efektivnejsi vyber finanénych prostriedkov z vyuZivania nerastného
bohatstva, ktoré sice nepatri medzi vyhradené nerasty, no mé vyznamny hospodarsky a
environmentalny vplyv. Zaradenie tychto Uhrad medzi prijmy Statneho rozpoctu umozni ich
centralne spravovanie a alokéciu na priority Statu, vratane investicii do infrastruktury, ochrany
Zivotného prostredia a pod.

Zavadza sa povinnost platenia Uhrady za nerasty vydobyté z loZisk nerastov pre organizéaciu,
ktoré ziskala vydobyté nerasty pri vykonavani loZiskoveho prieskumu, pravnicku alebo fyzicku
osobu, ktora vykonava dobyvanie loZiska nerastov bez prislusného povolenia, teda v rozpore s
platnou banskou legislativou. Ciefom tohto ustanovenia je zabezpecit, aby boli vSetky ziskané
nerasty z loZisk nerastov spoplatnené bez oh/adu na spésob ich nadobudnutia, a tym predist
zneuZzivaniu loZiskoveho prieskumu alebo nelegélnej tazbe.

Ad 2: V8etci, ktori sa aspon rukavom kabatu obtreli o legislativny proces vedia, Ze zakladnym
dokumentom su pri tejto praci Legislativne pravidla VIady SR, Legislativne pravidla tvorby
zdkonov ¢. 19/1997 Z. z.v zneni neskorSich zmien prijaté uzneseniami NR SR a Zakon ¢.
400/2015 Z. z. o tvorbe pravnych predpisov a o Zbierke zakonov Slovenskej republiky a o
zmene a doplneni niektorych zakonov.

Pre zaujimavost a zamyslenie sklsim upozornit na niektoré rozhodujlce zasady dblezité
v legislativnom procese a ktoré boli (zamerne?) ignorované pri zmene banského zakona.

Hned'v ¢lanku 2. Legislativnych pravidiel VIady SR nachddzame nasledovné kontraproduktivne
ustanovenia vo vztahu k diskutovanej novele banského zakona:

Cl.2

Ciel legislativnych prac

(1) Cielom legislativnych prac je pripravit za ucasti verejnosti a schvalit taky navrh zkona,
ktory sa stane funkénou sucastou vyvazeného, prehladného a stabilného pravneho poriadku

Slovenskej republiky zlucitelného s prdvom Eurdpskej Unie amedzinarodnopravnymi
zavazkami Slovenskej republiky.

(2) Vyvazenost pravneho poriadku predpokladd zosuladenie vSetkych jeho sdcasti. Toto
zosuladenie predpoklada

a) taky sulad zakona s pravnym poriadkom, Ze dosahovanie cielov sledovanych jednym
zdkonom nebréni alebo nestaZzuje dosahovanie cielov sledovanych inym zakonom,



b) stlad zakona s Ustavou, s Gstavnymi zakonmi, s nalezmi Ustavného stdu Slovenskej
republiky (dalej len ,nélez Gstavného sudu“) a s medzindrodnymi zmluvami a inymi
medzinarodnymi dokumentmi, ktorymi je Slovenské republika viazana,

c) sulad nariadenia vlady, vyhlasky a opatrenia (dalej len ,vykonavaci pravny predpis”) s
prdvnymi predpismi vy$3ej pravnej sily,

d) sulad zékona s pravom Eurdpskej Unie.

(3) Navrh zdkona m4 ustanovit také prava a povinnosti, aby dotvérali alebo rozvijali sustavu
prdv_a povinnosti v sulade s ich doterajSou Strukturou tak, 7e sa nestand vnuatorne
protirecivymi.

ESte zaujimavejSie protiklady vyplyvaju z poZiadaviek ¢l.7 Legislativnych pravidiel. Posudte
sami.

Zakladné poziadavky kladené na zakon Cl. 7:

(1) Z&kon mé& upravovat v prislusnej oblasti vietky zakladné spolocenské vztahy. Musi byt
zrozumitelny, vnutorne bezrozporny, prehladne usporiadany, stru¢ny a musi obsahovat len
ustanovenia s normativnym obsahom, ktoré su systematicky a obsahovo vzajomne
previazané. Pri tvorbe zakona sa pouZiva Statny jazyk v kodifikovanej podobe, najmé z hladiska
jazykovej, Stylistickej a vyznamovej spravnosti.

(2) Z&kon musi byt terminologicky spravny, presny a vSeobecne zrozumitelny. Mozno v riom
pouZivat len spravne a v pravnom poriadku ustalené pojmy a spravnu pravnu terminoldgiu.
Vynimoéne mozno v zakone pouzit aj pojmy, ktoré nezodpovedaju kodifikovanej podobe
Statneho jazyka, ak su sucastou ustalenej pravnej terminoldgie a v pravhom poriadku maju
ustaleny vyznam. Ak niet vhodného pojmu, je mozné na jeho utvorenie pouzit iné slovo alebo
slovné spojenie, ktoré vyhovuje po vyznamove| stranke. Novy pojem je potrebné v zakone
pravne vymedzit. V zakone nemoZzno zaviest pojem alebo pravny pojem, ktory sa v
zakonenepouziva.

(3) Zadkon musi byt terminologicky jednotny. Na oznacenie rovnakych pravnych institltov sa
pouZivaju rovnaké pravne pojmy v rovnakom vyzname. Jeden pravny pojem s vymedzenym
vyznamom sa v tomto vyzname pouziva jednotne v celom pravnom poriadku. Ak je vyznam
pravneho pojmu vymedzeny v jednom zakone, nemdze iny zakon pre ten isty pravny pojem
vytvarat iny vyznam; to neplati, ak pravny pojem v tomto vyzname nie je mozné pouZit vinom
z&kone. Rovnako je nepripustné, aby zdkon inak vymedzil vyznam rovnakého pravneho pojmu
len pre jeho cast. V zakone nie je mozné pouZivat na oznacenie dvoch rozdielnych pravnych
subjektov také slovné spojenia, ako su napriklad ,,zakladna a stredna Skola“, ,,prévnicka a
fyzicka osoba*“.

(4) PoufZitie rovnakého pravneho pojmu na oznacenie iného pravneho institdtu je mozné, len
ak

a) je stcastou ustalenej pravnej terminolégie alebo




b) pre tento pravny institlt nie je mozné néjst v kodifikovanej podobe $tatneho jazyka iny
vhodny pojem; iny vyznam rovnomenného pojmu musi zakon jednoznaéne vymedzit.

(5) Poutitie neurcitého pojmu je mozné len v rozsahu nevyhnutnom na dosiahnutie Géelu
zakona.

(6) Cudzie pojmy je mozné pouzit len vynimodéne, ak ich pouZitie nie je na Ukor vSeobecnej
zrozumitelnosti zdkona a

a) sU uZ sucastou ustalenej pravnej terminolégie,

b) pouzivaju sa bezne v upravovanom odvetvi alebo

¢) nie je ich mozné nahradit vhodnym a rovnocennym pojmom v $tatnom jazyku.

(7) V zaujme jazykovej spravnosti si méze predkladatel vyziadat vyjadrenie odbornych
slovakistickych jazykovednych pracovisk, najmé Jazykovedného Ustavu Ludovita Stdra
Slovenskej akadémie vied.

V Cl. 10 Legislativnych pravidiel najdem dalsie rozporné skutoénosti, ktoré len zvyrazruju
zUfalost a aroganciu predkladatela novely banského zakona v legislativnom procese.

Novelizacia zdkona

(1) V_zaujme prehladnosti a zrozumitelnosti pravnej Upravy sa novelizicia zakona robi
spravidla vtedy, ak ide o zmeny a doplnenia menSieho rozsahu alebo ak ide o zakon, ktory
nebol viackrat novelizovany.

(2) Noveliz4cia zakona sa vykonava formou priamej novelizécie tak, 7e sa v Uvodnej vete
zakona vyslovne uvadza, ktory zdkon sa ma novelizovat, pricom treba dbat na ¢o najvacsiu
prehladnost a zrozumitelhost. Nepriama novelizacia zdkona, teda zmena alebo doplnenie
iného zakona ustanoveniami navrhovaného z&kona bez uvedenia jeho Uplnej citécie v
samostatnom ¢lanku oznaéenom rimskou ¢islicou (islicami), je nepripustna. Nepripustna je aj
tak& novelizacia, ktord v osobitnom ¢élanku novelizuje jeden zékon alebo viac zakonov bez
toho, aby sa uviedlo, ktoré konkrétne ustanovenie novelizovaného zdkona sa meni alebo
dopiria; to neplati, ak sa v texte zakona maji nahradit slova, ktoré sa v iom vyskytuju viackrat,
pripadne aj v rozli¢nych tvaroch (priloha ¢. 1 body 41.1. a7 41.3.).

(3) Jednym zakonom je mozné priamo novelizovat viac zakonov len vtedy, ak je novelizacia
tychto zakonov vzajomne obsahovo suvisiaca; kazdy zakon sa novelizuje osobitnym ¢lankom.
Novelizacia pravneho predpisu je mozna len pravnym predpisom rovnakej pravnej sily.

(4) Navrh zadkona nemdze obsahovat novelizaciu iného zakona, ktor4 obsahovo nesuvisi s
navrhom zakona

Z vy$Sie uvedenych argumentov vyplyva, Ze ignorovanie ostatnych poZadovanych naleZitosti
legislativneho procesu ako:

predbeznej informécii o pripravovanom névrhu,
legislativneho zameru schvaleného VIadou SR,
posudzovania vplyvov zakona



pripomienkové konanie

bolo uZ len logickym vyUstenim neprofesionality pri priprave celého zakona o konsolid&cii
verejnych prostriedkov SR.

Je Uplne nespochybnitelné, Ze novela zakona sa udiala nezdkonnym spésobom, bez
odbornej diskusie, na politicki objednavku.

To, ktori nositelia banskych uniforiem, a akym spdsobom sa podielali na tejto sabotazi je
vecou otvorenej diskusie. Podla mdjho nazoru by sme mali tychto ludi identifikovat
a vystavit verejnej kritike. V opaénom pripade nam podobné prekvapenia pripravia aj
v buddcnosti. Bez ostychu, bez zavahania, hrdo odeti v slavnostnom banickom Sate...

Co s tymto stavom legislativy naozaj robit? RieSenie si vyzaduje legislativne kroky na Grovni
Slovenskej republiky.

1. Naprava legislativnou cestou
Hlavnym a jedinym spravnym rieSenim je legislativha zmena.
Existuju tri hlavné pristupy:

A. Novela Banského zakona - NajpriamociarejSim rieSenim je novelizacia banského
z&kona, ktora by:

Definovala termin “primarne suroviny" priamo v 8§ 2, ¢im by sa odstranila
terminologicka nejednoznacnost a zosuladila hypotéza s dispoziciou.

Alebo, ¢o by bolo terminologicky cistejSie, nahradila sporny termin "primarne
suroviny" uZ existujucimi a jasne definovanymi terminmi ako "vyhradené nerasty"
alebo "nevyhradené nerasty" v zavislosti od kontextu a zameru zakona.

B. Vysvetlenie cez vykonavacie predpisy - Aj ked menej idedlne ako priama zmena
zakona, ministerstvo (napr. Ministerstvo Zivotného prostredia SR alebo Ministerstvo
hospodarstva SR, podla gescie) by mohlo vydat metodické usmernenie alebo zmenit
prislusnd pravnu Gpravu, ktord by termin "primarne suroviny" pre ucely zakona
Specifikovala. Toto by vSak neprekonalo nepresnost v samotnom zakone a zlé rieSenie
by sa opravovalo eSte horsim rieSenim.

C. Sudna interpretéacia a aplikaéna prax

Do doby, kym ned6jde k legislativnej zmene, sa pravna neistota riesi v aplikacnej praxi, ¢asto
prostrednictvom sadov. Tato metdda je konfrontaéna a zna¢ne zdihava a draha. Aj z tychto
dévodov, na rozdiel od byvalého nemenovaného predsedu HBU, sa k uvedenému riedeniu
nepriklanam.

Metodicky vyklad: Organy Statnej spravy (obvodné banské Urady) musia sporny termin
vykladat a aplikovat. Ak vzniknu spory (napr. ohladom predmetu poplatku 1,35 €/t), subjekty
(tazobné spolocnosti, vlastnici pozemkov) sa méZu obratit na sud.

Rozhodovacia prax sudov: Sudy, vratane NajvysSieho sudu SR, by museli vykladat pojem
"primarne suroviny" s ohlfadom na t¢el a zmysel celého Banského zakona a Ustavy SR (¢lanok
4), ¢im by sa snaZzili zistit skuto¢ny zamer zakonodarcu a odstranit nejednoznacnost.



Zhrnutie

Vy$Sie opisana situacia je klasickym prikladom legislativnej chyby pri politickom tlaku, ktora
vytvara neZiaducu pravnu neistotu. Klacove je, aby sa termin "primarne suroviny" jasne a
jednoznacne definoval v zakone, ¢im sa prepoji s uz existujucim a funkénym systémom
vlastnictva a poplatkov za nerasty. Ak sa toto nepodari (¢comu sa najviac priklanam, nakolko
okrem odpadového hospodarstva sa tento termin ani v legislativnom jazyku EU nevyskytuje),
odporucéam vratit sa k pévodnej dikcii banského zakona a riesit iluzorny vypadok finanénych
zdrojov inym sp6sobom a najlepSie mimo banskej legislativy.

Je potrebné tiez poznamenat a naviac zddraznit, Ze sa jedna o Ustavn( Upravu. Stat svojou
legislativnou ned6slednostou spésobil vysSie uvedeny stav pravnej neistoty. Logicky
vyplyva, Ze nie je moZné poZziadat Ustavnopravny vybor o vyklad zdkona, alebo Ustavny sud
o sulad tpravy banského zékona s Ustavou SR, nakolko §tat si pyta Ghradu za vydobyté
"primarne suroviny"”, ktoré dokonca nemusia byt vo vlastnictve Statu alebo dokonca
nemusia byt ani nerastom podrla 82 banského zékona.

Tieto zavery poukazuji na mozné Gstavnopravne riesenie tohto problému. Stat si v sti¢asnosti
pyta poplatok za "primarne suroviny" na zaklade legislativy, ktora je v priamom rozpore so
zakladnymi principmi vlastnictva zakotvenymi v Ustave SR (¢lanok 4 a ¢l. 20), na ¢o sice pravo
ma, avsak to otvara dvere pre reviziu tohto stavu cez Ustavné organy, pretoze pravna norma
vyZadujuca toto plnenie je v rozpore s legislativnymi principmi a vytvara pravnu neistotu
zasadnych rozmerov.

Tu su moznosti, ako postupovat s ciefom napravit vzniknuty stav:
1. Podnet na Ustavny sud Slovenskej republiky

Toto je najsilnejsi nastroj na zabezpecenie stladu zakonov s Ustavou. Méze ist o posidenie
suladu zakona (konkrétnych paragrafov banského zakona, ktoré pouzivaju pojem "primarne
suroviny") s Ustavou SR.

Kto méZe podat podnet?

Prezident SR,

Narodna rada SR (najmenej patina poslancov, t.j. 30),
VlIada SR,

Generalny prokurator SR,

verejny ochranca prav (ombudsman).

Ak budeme premyslat racionalne, maximalne ombudsman méZe vyvinut iniciativu, aj to len
v krajnom pripade.

Fyzickéa osoba alebo pravnicka osoba priamo iniciovat konanie o stlade zakona s Ustavou SR
nemo6zZe. Musela by byt podana Ustavnu staznost az vtedy, ak by boli priamo porusené ich
zakladné prava (napr. pravo na spravodlivy proces alebo vlastnicke pravo) konkrétnym
rozhodnutim sadu alebo Uradu, ktory by aplikoval sporné ustanovenie.



Ustavny std by skamal, ¢ je mozné ukladat poplatok za nieco, ¢o nie je "vyhradenym
nerastom™ vo vlastnictve Statu, a ¢i termin "primarne suroviny” dostatoc¢ne jasne definuje
predmet spoplatnenia tak, aby reSpektoval vlastnicke pravo garantované Ustavou.

2. Ziadost o vyklad zakona/Ustavy cez Ustavnopravny vybor NR SR

Ustavnopravny vybor Narodnej rady SR zohréava kltacovi tlohu pri posudzovani Gstavnosti a
z&konnosti legislativnych navrhov.

Vyklad z&kona: Vybor méZe vydat stanovisko alebo odporaéanie k vykladu spornych
ustanoveni. Toto stanovisko nie je sice pravne zavazné pre sudy, ale ma velka politick( a
odbornt vahu a sluzi ako silny argument v aplikacnej praxi.

Legislativna iniciativa: Diskusia vo vybore moze podnietit poslancov, aby sami iniciovali
potrebnd novelu banského zakona, ¢im by sa problém vyriesil priamo pri zdroji — v parlamente.

Zaver

Vzhladom na to, Ze $tat si narokuje Uhrady, ktoré sa mézu tykat aj sukromného vlastnictva
(nevyhradené nerasty alebo zlozky zemskej kory, ktoré nie su nerastmi podla § 2 banského
zakona), ale klamlivo ich tak definuje, méZze ist o priamy zasah do vlastnickeho prava.

Odportéanym postupom je kombinacia odbornej diskusie a predlozenia podnetu na
Ustavnopravny vybor NR SR s ciefom iniciovat novelu banského zakona.

(foto- archiv SZVK)



Explosives and dogs lllegal use of explosives - Detection of explosives
Sandor RAZSO' - Norbert DARUKA?

Abstract: Following the wider spread of explosives, explosives and explosive devices have also
appeared in the arsenal of criminals and terrorists. Explosives detection plays a key role in preventing
bombings, and one fast, reliable, and widely applicable tool for this is the dog, a biological instrument.
The criteria for selecting dogs, training methods and processes, practical applications, location, and role
in preventing bombings.

Keywords: explosives, detection, search dog, selection, training, preventive protection

Introduction

Advances in science and technology have led to the development of explosives and their widespread
use in both peaceful and military applications, but explosives and explosive devices have also found
their way into the arsenal of criminals and terrorists.

The human mind is capable of devising an infinite number of ways to destroy other people, and one of
the most effective and dangerous means of destruction is explosives and explosive devices made using
explosives. The unlawful use of explosives and explosive devices, unlike the authorized use of
explosives, can cause significant damage to the environment, take the lives of people and other living
beings, or cause serious mental and physical injury.

Protection against the unlawful use of explosives and explosive devices is a complex task, and these
tasks are primarily carried out by state and public authorities, but preventive and protective activities
carried out by private security companies can also provide significant assistance in ensuring more
effective protection, and private security can also contribute significantly to crime prevention and the
elimination of public dangers, thereby helping to increase security.

The detection of explosives plays a key role in activities aimed at the effective prevention of acts of
terrorism. Such detection may be carried out for preventive purposes at various locations or in laboratory
conditions during legal proceedings.

The fastest, most reliable, and widely applicable tool for detection and inspection at various locations is

the dog team (dog handler + dog), the dog, a biological instrument.

! Explosives engineer, forensic expert
2 MARE member of management



Illegal use of explosives

The illegal use of explosives and explosive devices poses a serious threat to human life, public safety,
and state and social stability. In modern societies, the use of these devices is subject to strict legal
regulations, as their intended use is limited exclusively to industrial, military, mining, or special law
enforcement purposes. Illegal use is most often associated with terrorist acts, organized crime, or serious
crimes against public safety.
The illegal use of explosives can take several forms:

Unauthorized possession or storage

Illegal manufacture or conversion

Committing crimes with explosives

Terrorist acts and politically motivated violence

Causing public danger
The unlawful use of explosives not only causes direct physical damage, but also has long-term social
consequences:

a decline in the population's sense of security,

economic damage and destruction of infrastructure,

increased law enforcement and counterterrorism spending,

the development of psychological trauma.
Preventing illegal use requires a complex approach, which includes:

continuous updating of the legal environment,

strengthening licensing and control systems,

international information exchange,

raising public awareness, education, and

coordinating the activities of law enforcement and private security organizations, developing a

unified, systematic approach to preparation, training, and deployment, and

conducting rapid and effective investigations of any incidents that may occur and bringing those

responsible to justice.
These effects justify the paramount importance of prevention and strict control. The illegal use of
explosives and explosive devices is a serious and complex problem that poses legal, social, and security
challenges. Effective action is based on strict legal regulation, consistent law enforcement, and a
prevention-oriented approach. It is in the interest of society as a whole that these tools are used only

within a legal and controlled framework.



Detection of explosives

The detection of explosives is of paramount importance in the areas of national security, public safety,
critical infrastructure protection, crime prevention, and counterterrorism. In modern societies, the illegal
use of explosives and explosive devices can pose a growing threat, Therefore, it is extremely important
to use reliable, fast, and accurate detection methods and to continuously develop these methods and the
technical tools used, utilizing the latest scientific and technical research results and the possibilities
offered by artificial intelligence.

The purpose of detection is not only to detect the presence of explosives and, where possible, to locate

them with a minimum false alarm rate, but also to identify, quantify, or estimate them.

Classification of detection methods

Chemical-based detection
Chemical detection methods are based on the detection of explosive molecules or their decomposition
products.
Typical techniques:
lon chromatography
Mass spectrometry

lon mobility spectrometry (IMS)

Advantages:
High sensitivity

Accurate identification

Disadvantages:
Can be time-consuming

May require a laboratory environment

Physical detection methods

These methods examine the physical properties of explosives.
X-ray examination
Neutron activation analysis

Terahertz imaging



Area of application:
Airport baggage screening

Border security systems

Biological detection
Biological systems — especially the extraordinary sensitivity of living organisms — can also be exploited.
Sniffer dogs
Biosensors
Genetically modified microorganisms (research phase)
Advantages:
Detection of extremely low concentrations
Limitations:
Environmental influences

Training and maintenance costs

Laboratory detection methods

Spectroscopic methods
Spectroscopic techniques examine light-matter interactions arising from the molecular structure of
explosives.
Infrared (IR) spectroscopy: suitable for identifying characteristic functional groups (e.g., nitro
groups).
Raman spectroscopy: a non-destructive method that can be used for both solid and liquid
samples.

UV-Vis spectroscopy: mainly used to detect explosives or their derivatives in solution.

Chromatographic methods
Chromatography is used to separate and identify the components of explosives.
Gas chromatography (GC): for volatile or volatilizable explosive components.
Liquid chromatography (HPLC): suitable for testing heat-sensitive and non-volatile substances.

These methods are often combined with mass spectrometry for accurate identification.

Mass spectrometry
Mass spectrometry (MS) examines the mass-to-charge ratio of molecules, which provides extremely
high sensitivity and selectivity. In the case of explosives, it plays a particularly important role in the

detection of trace amounts.



Electrochemical and sensor methods
Electrochemical detectors and various chemical sensors are notable for their fast response times. In a
laboratory environment, they are primarily used as a complementary method alongside other analytical

techniques.

Safety and regulatory considerations
Laboratory work with explosives is subject to strict safety regulations. During testing:
the sample quantity must be minimized,
the use of appropriate protective equipment is mandatory,
and compliance with national and international legislation is essential.
The aim of detection research is not to produce explosives, but to identify and facilitate their disposal,

to effectively assist the administration of justice, and to develop various prevention methods.

The use of explosive detection dogs

Explosive Detection Dogs (EDDs) play a prominent role in modern security technology, law
enforcement, the military, and the protection of critical infrastructure. Dogs have a sense of smell that
is orders of magnitude more sensitive than that of humans, enabling them to detect extremely small
amounts of odors that are difficult or impossible to detect with instruments.
The primary task of explosive detection dogs is to recognize and signal the smell of various types of
explosives. Despite technological advances, the use of explosive detection dogs as biological
instruments in the field remains one of the fastest, most effective, and most reliable methods for locating
hidden explosives, explosive devices, and explosive residues in various environments (e.g., buildings,
vehicles, open areas, mass events). They can be used preventively, after threats, in cases where detection
is likely, or during the identification of detected devices.
Explosive detection dogs are often used:
Military applications

route and area security,

protection of military bases.
They play a significant role in detecting improvised explosive devices (IEDs), thereby reducing
personnel losses.
Law enforcement and counterterrorism tasks

security at mass events,

at transport hubs (airports, railway stations),



checking suspicious packages and vehicles.
Civil and industrial use

during airport security checks,

protecting critical infrastructure,

checks carried out at industrial facilities.
Advantages and limitations of using explosive detection dogs:
Advantages

Quick and flexible deployment

High sensitivity

Difficult to replace decision-making capabilities

Psychological deterrent effect
Limitations

physical and mental stress limits,

environmental factors (weather, noise),

continuous training and maintenance requirements.

Selection and training

Explosives detection dogs are selected based on strict professional criteria. Preference is given to breeds

that have good stamina, a stable nervous system, and a strong work ethic. Training is a lengthy process

during which the dog learns to recognize and distinguish the characteristic odors of explosives, to signal

their presence appropriately, to cooperate with its handler, and to adapt to different situations, locations,

and circumstances.

Breed selection

Medium-sized or large breeds with good working abilities are most commonly used for explosive

detection work, such as:
German Shepherd,
Belgian Shepherd (Malinois) or
a mix of these
Labrador Retriever,

but any individual dog of any breed.

Important factors in breed selection include stamina, health, and adaptability to the environment.

Eligibility criteria
The following characteristics are assessed during selection:

high motivation (playfulness),



instinct to chase and catch prey,
stable nervous system, low sensitivity to stress,
good concentration,
indifference to environmental influences (tolerance of noise, crowds, confined spaces),
health suitability (joints, respiratory system, heart).
The basic prerequisite for successful selection is that the dog can maintain its working performance over

the long term.

The physiological basis of smell

Dogs have a highly developed sense of smell. Humans have approximately 5-6 million olfactory
receptors, while dogs have between 200 and 300 million.

The surface area of the olfactory epithelium, the proportion of the brain devoted to the olfactory center,
and the breathing-specific sniffing technique all contribute to this extraordinary sensitivity.

The volatile components of explosives—such as trinitrotoluene (TNT), hexogen (RDX), nitropenta
(PETN), ammonium nitrate (AN), and nitroglycerin (NG)—can be detected in small concentrations by
properly trained dogs. Dogs do not always react to the main component, but also to contaminants,

decomposition products, or more volatile components based on vapor pressure.

The training process

The basic principle of training

Training is based on scientifically proven learning theory principles, primarily using conditioning and
positive reinforcement methods. The goal is to develop a reliable, accurate signal when detecting the
smell of explosives. Training progresses from simple to complex tasks and involves placing the dog in

situations that approximate real-life scenarios.

Basic training
Basic training develops:
obedience,
socialization,
adaptation to different environmental stimuli,

the motivation system (reward-based teaching).

Scent identification and scent training
Dogs should be able to:

recognize odors associated with explosives,



distinguish them from distracting odors in the environment,
give a passive signal when they find the source of the odor.

Gradual progression and repetition play a key role in training.

Search patterns and training in different environments
Developing dogs' search methods and cooperation with their handlers in different environments,
locations, and working conditions:

indoor and outdoor searches,

vehicle and baggage inspections,

changing weather and noise conditions.
The goal is to develop the working methods of the EDD team (dog + handler), cooperation between the
dog handler and the dog, indifference to distractions, strengthening scent security, and maintaining
reliability in various environments and stressful situations. The dog is at home in the world of smells,
so the handler must rely on the dog and be able to respond to the signals given by the dog and evaluate
them even if they are not classic passive signals.
The learning and training process lasts a lifetime, as the environment and forms of threat are constantly
changing.
Ensuring the well-being of dogs is a fundamental requirement. The use of coercive or painful methods
is prohibited during training. Adequate rest periods, rewards, and control of the workload are essential

for long-term effectiveness.

Quality assurance and follow-up training
The explosive detection dog team undergoes regular:
performance monitoring and evaluation,
0 hitrate
o false alarms
0 search time
O persistence
monitoring of health and psychological condition,
further training,

evaluation of daily tasks and applications.
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1. Introduction

Mining activities have significant environmental impacts, such as erosion, mass movements,
loss of biodiversity, and soil, water, and air pollution. During landscape restoration, mining
companies try to reduce these impacts in accordance with legal requirements.

The requirements primarily emphasize safe abandonment and do not make recultivation
mandatory. But if recultivation does not take place after technical and engineering restoration
of the area, then restoration in a manner consistent with the natural environment is among the
obligations.

The latter activity is not precisely defined, so in a narrow sense it can mean technical
remediation with the spontaneous development of natural vegetation, but it can also mean
complete landscape rehabilitation, which takes into account existing environmental values and
seeks to create new ones.

One of the main problems in landscape management, in addition to erosion and inadequate
water management, is surface protection.

This article focuses on the estimation of erosion, waves related abrasion, as well as protection
against them, more specifically the creation of natural vegetation cover, based on some
examples from Hungary. Its primary aim is to raise awareness of how knowledge from different
fields can be used in a multidisciplinary area such as landscaping.

2. General issues of recultivation and landscape restoration

The aim of technical part of reclamation is to make destroyed and damaged areas suitable for
reuse, to create a landscape that fits into the surrounding terrain, i.e. to create the most favorable
surface forms, and to minimize environmental impact (dust, noise, pollution, etc.) during the
work. Its tasks include the creation of surface forms (slope formation, rough landscaping), the
development of the area's road network, the completion of water management tasks, fine
landscaping and, if necessary, the creation of a homogeneous topsoil layer.

During development, steep, unprotected, raw aggregate surfaces are vulnerable to weather
conditions, whose intensity is increasing due to climate change. Sudden heavy rainfall and
increasingly strong winds pose an additional challenge in protection of developed surfaces and
slopes.

Erosion, in the narrower sense, refers to the destructive effect of linear water flow activity, and
in the broader sense, it is the scientific name for the destructive activity of external forces. The
forms that appear on slopes due to erosianal processes primarily follow linear patterns, ranging
from micro erosion forms, trough rill erosion to significant erosion gullies, which can be several
meters wide. Without adequate protection, significant damages are caused to surfaces that have
been developed at considerable cost and also reduce safety.

In many cases, open-pit mining activities — such as gravel or lignite mining — leaving behind
mining pits or end pits as a result of material depletion which often becomes a lake. Such lakes



can sometimes cover an area of several hundred hectares. At this size, significant wave activity
can develop as the winds blowing over the lakes, which may require coastal protective measures
and investments. Determining wave height, wavelength, and other characteristics is important
not only for ship navigation conditions, but also for coastal abrasion, riverbed sediment
movement. In connection with these, for determining the technical and economic parameters
for the design of coastal protection structures, as well as for the physical and chemical quality
of the water.

Although smaller lakes do not develop abrasion walls, caves, and gates similar to those found
in the sea, siltation can cause significant damage to coastal slopes, which can also affect their
stability.

3. Mining waste dumps

In open-pit mining, waste rock is generated during clearing and production work, including
useful minerals that fall below quality requirements (contaminated), must be disposed of. The
place where the waste is disposed of is called a waste dump, which is carefully planned in
advance in the frame of mine design activities. Depending on the location of the disposal site,
external and internal waste dumps are distinguished.

Furthermore, we must distinguish between the methods of waste dump construction depending
on whether we build it from top to bottom or from bottom to top, thereby creating the structure
of the waste dump, slopes, and benches. [1]
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Figure 1: Typical construction methods for mining waste dumps: a - top-down (on sloping
terrain), b - bottom-up (on sloping terrain) [2]

The energy, fuel, and labor hours invested in dumps can easily be wasted if the structures built
there fall victim to erosion and could be unsafe.

3.2. Calculation of soil erosion and erosion-free slope length

Since the 1970s, a quantitative, modeling-based approach has become dominant in soil erosion
calculations, with the aim of quantifying erosion. It was briefly named USLE (Universal Soil
Loss Equation). [3]

In 1997, a modified version was developed, called RUSLE (Revised Universal Soil Loss
Equation). [4]

RUSLE2 and RUSSLE3D are based on digital terrain models and enable the estimation of
erosion rates in a GIS environment.

WEPP (Water Erosion Prediction Project) is a physically based process model that takes into
account the dynamic relationship between runoff, infiltration, and sediment transport, making
it particularly suitable for calculating erosion on artificial slopes. The USPED (Unit Stream
Power Erosion Deposition) and Erosion 3D models simulate spatial sediment movements and
calculate deposition zones. [5]

Among the empirical models used to estimate soil erosion, RUSLE has become one of the most
widely used because it is relatively easy to apply and can be easily parameterized for mining



environments. RUSLE is a system of relationships that determines the average annual soil loss
(A) as the product of the following factors:

A=R-K-LS-C-P,
where R is the Rainfall-runoff erosivity factor, K is the soil erodibility factor, LS is the slope
length and steepness factor, C is the surface cover-management factor, and P is the support
practice factor, the effect of drainage and protection measures.
All of these factors are relevant in a reclamation practice. The role of LS and C is particularly
important in mining, as these parameters can be directly influenced during planning and
implementation.
The P factor is also crucial, as the drainage ditches, terraces, contour formations and geotextile
reinforcements installed during recultivation are all part of erosion protection.
The K and R factors reflect more site-specific conditions, but they also have a fundamental
influence on the effectiveness of landscape management. [4]
To determine the erosion-free slope length, first the erosion resistance of the soil must be
calculated. With the help of this data, we know exactly how much force must be overcome. If
the erosive force is greater than the resistance of the soil, erosion will occur; otherwise, it will
not. The erosive force depends on the sediment content of the water, the surface roughness, the
slope angle, and the intensity of the runoff. After calculating the erosive energy of the water
flowing down the slope, we arrive at the critical slope length in several steps, where the shear
stress does not yet exceed the critical value.
These calculations from agriculture can contribute significantly to the design of mining slopes.

3.3 Slope protection

Several sulitons for protecting reclaimed slopes are existing. The most important of them is
erosion protection for reclaimed mining slopes, which is key in maintaining surface stability
and environmental safety. Optimizing slope inclination reduces the speed of water flowing
down the slope and thus the rate of erosion. The construction of drainage ditches and drainage
systems reduces the amount of particles washed away by surface and subsurface water.
Terracing or stepping can be used to reduce the length of the slope or water run, thereby
reducing the energy of erosion.

The use of riprap stone or slope coverings can provide lasting protection on heavily used
sections. Replacing the topsoil improves the water retention capacity of the soil and promotes
plant establishment. It supports grassing and planting of native plant species, whose root
systems stabilize the soil and reduce erosion. In the early stages, the use of geotextiles, coconut
or jute mats provides temporary mechanical protection, but mulching and soil cover also
efficiently protect the surface from the direct destructive effects of precipitation.

Of course, regular monitoring and maintenance activities are essential to ensure that the erosion
control solutions remain effective in the long term.

3.4. Erosion calculations and protection based on international examples

The RUSLE model was used to analyze the effects of different slope angles and vegetation
cover during the recultivation of certain Australian bauxite mines. Their results showed that
reducing the slope angle from 35° to 25° alone reduced the estimated annual soil loss by 40-60
%, while planting fast-growing grass mixtures resulted in a further 20-30 % improvement.

In the United States, Toy and Hadley applied the WEPP model to the landscaped surfaces of
coal mines in 2008 and showed that the geometric design of slopes and the density of drainage
terrace systems directly affect the stability of recultivated areas.

Based on their research, the rate of erosion increased 2-5 times when the length of the slopes
exceeded 30 meters or the slope angle exceeded 28°.



In Europe, particularly in Germany, Poland, and the Czech Republic, the recultivation of
brownfield industrial sites and coal mines has received considerable attention. GIS-based
RUSLE calculations are integrated with hydrological modeling and landscape rehabilitation
decision support systems in these countries. For example, in the lignite mines of the Lausitz
region in Germany, it has been shown that on loose, open-cast mine surfaces without vegetation,
annual soil loss can exceed 300-500 t/ha/year, while with grass planting and a slope of less than
20°, this can be reduced to less than 20-40 t/ha/year.

Domestic research has confirmed that there is a close correlation between the estimated amount
of soil loss and the type of vegetation cover: on mulch-covered, grassed surfaces, the estimated
erosion can be 10-15 times lower than on freshly disturbed waste rock slopes. [5]

4. Lakes formed during gravel and lignite mining

With the completion of mining activities, the groundwater bodies are regenerating. As a result
of the lack of material, a lake with no outlet is actually forming, based on the geographical
definition, but in the industry this is referred to as a pit lake or end lake.

In this case, we are talking about an artificial endorheic lake created during mining operations,
which will be replenished by precipitation and the restoration of the groundwater system
following the completion of mine dewatering.

In addition to the terrain, water level fluctuations, which are greatly influenced by climatic
effects, have a significant impact on its size.

4.1. Lakeshore abrasion

It is important to mention that, in addition to visible water movements, currents caused by the
temperature, salt content, etc. of lakes also create water movements, however the greatest
erosion activity is, of course, caused by waves.

The wave (action) activity? of lakes has a similar effect on the shape of the shore as that of sea
waves. High and steep shore sections produce debris that ends up in the lake, mainly through
abrasion. Most of the debris moved by the waves accumulates on the sloping bottom towards
the deeper parts of the lake basin.

Meanwhile, it creates an abrasion plane at the water level, which, as a result of a drop in the
water level or a rise in the shore, forms lake terraces from the abrasion planes, which play an
important role in the development history of the lake.

On flat lake shores, outgoing waves usually build up a system of ridges, and when the gates
between the ridges close, so-called lagoons are formed, which then fill up (sedimentation) at an
accelerated rate. Tidal flats mainly connect coastal bays, so their formation is accompanied by
the straightening of the lake shore. [6]

4.2. Wave theory

Due to lack of space, | will refrain from giving a detailed physical explanation of waves, but |
cannot pass over them without comment.

It can also be observed in lakes, but it is best known from the characteristic movements of
seawater. The fundamentals of wave generation and wave motion were clarified by Kelvin and
Helmholtz's wave theory. according to this, wave motion always occurs at the boundary
between two media of different densities (e.g., water and air) when they move relative to each
other at a sufficiently high speed. Over larg water surfaces, even a wind with an average speed
of a few tenths of a meter per second is enough to cause water surface to sink slightly in places
due to air pressure fluctuations resulting from changes in its speed and impulsiveness.
Meanwhile in other places it rises slightly to compensate, and then grows into waves. The most
important parameters of this phenomenon are wave height and wavelength.



Water particles moving vertically in the wave also deviate sideways, thus describing an
approximately circular closed path.

Since wavelength and water depth are the main drivers of wave motion, their relationship
greatly influences the speed of the waves. Analyzing the formulas for determining speed, it can
be said, with some simplification, that in deep water wave speed is primarily controlled by
wavelength whereas in shallow water it depends mainly on water depth. [6]

In case of long waves, the interaction between the riverbed and the waves not only causes the
riverbed material to be stirred up and regulates the wave height, but also influences the direction
of wave front propagation. Based on the formula [6] describing the wave propagation speed, it
can be seen that the propagation speed of waves arriving in shallower water slows down due to
the decrease in wave height. In case of waves propagating not perpendicular to the shore, this
will result in the part of the wave front that reaches the shallower water first slowing down. [7]

4.3. Wave phenomena

Smaller versions of seawater wave phenomena also occur on lakes. Wave types that differ from
regular waves primarily develop when wave motion encounters some kind of obstacle (bottom,
shore).

Wave breaking is a characteristic wave phenomenon of flat shores with gradually decreasing
water depth, such as those found at the ends of lakes. The basic reason for its formation is that,
on the one hand, the circular paths of the particles moving in the wave become increasingly
flattened due to the proximity of the bottom, and on the other hand, their movement slows down
due to friction with the bottom. As a result, surface parts of the wave rush ahead of them, and
the wave becomes asymmetrical. The crest of the wave heading towards the shore narrows to a
point, and on its steeper side, the water particles fall forward, creating foamy spray, causing the
wave to collapse.

The mass of water running onto the shore and accumulating there then flows back at a rapid
pace, and this often very strong backwash (soog), which has a significant suction effect in
marine conditions. It moves a considerable amount of sediment, but also significantly increases
the destructive effect and the transport of sediment in lakes. [6]

In case of steep shores with great water depth, the orbital paths of the particles moving in the
waves are not deformed by the bottom, but by the proximity of the shore. As a result, they
extend in the direction of their vertical axis, and the water hitting the shore wall disperses. The
wave starting from the shore, triggered by the falling, backflowing mass of water, meets another
wave heading towards the shore and significantly reduces its force, so that only every second
wave repeats and exerts its full shore-eroding effect.

Suspended waves, seaquakes, standing waves (seiche) and tidal phenomena can also influence
wave formation, but in smaller lakes such as the End Lake, wave breaking is the only significant
factor.

Wave breaking is the most important component of abrasion, as the pressure and impact energy
of the mass hitting the shore wears down even the most durable shore walls over time. The
phenomenon often destroys coastal protection structures, making wave height estimation a
particularly important task.

4.4. Possibilities for estimating and modeling wave height
There are several possible solutions for estimating wave height. I will list these below.



4.4.1. Legal aspects

Wave height can be determined and estimated in several ways. One of these is by familiarizing
oneself with the relevant legislation.

Shipping regulations (Decree 17/2002 (I1l. 7.) K6ViM) define wave heights for domestic
shipping routes as a rule of thumb, generally overestimating them.

According to Annex 5 of the legislation, the wave heights used to classify waterways into
navigation zones based on their wave characteristics are as follows: Zone 1 (2.0 m), Zone 2 (1.2
m), Zone 3 (0.6 m), Zone 4 (0.3 m). According to the table in the annex, all water surfaces —
with the exception of Lake Balaton — can be classified as zones 3 and 4, i.e. the wave height is
less than 0.6 m.

Since the area of the end lake is smaller than any of our navigable lakes, although its depth is
greater, the expected wave height is unlikely to exceed ~0.6 meters here either. [8]

4.4.2. Empirical scale

Perhaps the best-known empirical method for estimating wave height is the Beaufort scale, full
name Beaufort wind force scale. It is an empirical grading system developed in 1805 by Francis
Beaufort for observing and classifying the strength of sea winds, which is suitable for measuring
and describing the effects of different wind speeds on land and sea objects.

Today, meteorologists rarely use it, as it has largely been replaced by objective methods of
measuring wind speed, but it can still be useful in situations where wind speed measuring
instruments are not available, for example among sailors and surfers. [9]

4.4.3. Measurement analogies

Although extreme cases are quite rare, it is still important to mention them, such as the recent
cases of standing waves and wave heights measured at Lake Balaton, Hungary.

The largest sloshing (standing wave or seiche) in the last 40 years was recorded on Lake Balaton
in January 2007, caused by the Kyrill storm cyclone. In the Keszthely area, the water surface,
which was around 100 cm, shifted from its resting position due to the unidirectional flow and
decreased by a measurable 50 cm (to 47 cm) during the night. The continuous southwesterly
wind pushed the water into Fiizfé Bay, where the water level reached 148 cm. The measurable
difference in water level was 101 cm.

The highest waves to date were measured in the 1960s, reaching 1.82 meters near the shore and
1.95 meters in the middle of the riverbed. [10]

Data that would be considered extreme in the case of Lake Balaton is out of the question in our
case; in fact, only a fraction of that could realistically occur in such a small lake.

4.4.4. Estimating wave height by calculation

Currently, the most widely used method is the empirical wave estimation formula published in
the Shore Protection Manual (SPM) issued by the US Army Corps of Engineering. In the
document approximate relationships have been developed for open sea and coastal conditions.
[11]

Using empirical relationships, wave characteristics for a given point on the water body can be
calculated. These formulas have only three free parameters: wind speed, propulsion length (run
length), and water depth at the point under investigation.

Long-term measurement data or data originating from local measuring devices are available to
determine wind speed. [26] The rest of the factors needed can also be measured on site, on the
lake itself.

This simple procedure provides a quick estimate of wave heights and periods. But it has to be
taken into account that results candiffer significantly from the measurements, as the SPM
correlations do not take into account wave refraction, diffraction, or wave breaking, among



other things, since they were developed for monochromatic waves, which are not negligible in
shallow lakes with complex coastlines. [7]

Its advantage lies in its quick and easy application.

The water depth can be measured or easily determined using a map. Wind speed can easily be
determined in case of point measurements. In absence of these kind of data, a known wind
speed along the drive length can be transformed to the desired point and height using the so-
called IBL relationships. This solution has proven its reliability many times. [7]

Not only the height of the wave, but also the length of the run-up can be estimated by
calculation.

4.4.5. Wave Modelling softwares

4.4.5.1. Wave model of the National Meteorological Service (Hungaromet)

In August 2012, Hungaromet activated a new feature on its Lake Balaton weather page: detailed
wave height forecasts for the three basins of Lake Balaton, complete with maps.

As Hungaromet states on its website, an empirical formula was used to calculate wave heights,
which depends on the wind blowing at a height of 10 m, the water depth at a given point, and
the wind speed. "A description of wave height calculation can be found in Chapter 3 of the 1984
publication 'Shore Protection Manual' by the United States Army Corps of Engineers."

The wave model can only be considered an approximation, as it does not take into account
phenomena such as wave deflection or wave breaking.

The wind forecast is prepared for the model using the model applied and operated by the
company, using the so-called embedded NEST technique. NEST is a sub-model embedded in
the forecast model with a higher resolution but covering a smaller area, in this case Lake Balaton
and its surroundings, with a horizontal resolution of around 900 m. [12]

Unfortunately, an improved version of this is not yet available for our smaller lakes.

4.4.5.2. The most widely used programs currently used for wave modeling

Some of the most advanced numerical models are available and can be used for free. These
include SWAN, SWASH, FINLAB, H20Ocean, and XBeach. These models are jointly
developed and validated by several institutes and universities using new scientific
measurements from laboratory and field experiments based on data from in situ fixed and
mobile sensors. [7]

The use of SWAN, a third-generation wave modeling program developed at Delft University
of Technology with support from the National Oceanic and Atmospheric Administration
(NOAA) and, in part, Rijkswaterstaat (the Dutch Ministry of Transport, Public Works and
Water Management), is also "widespread™ in Hungary.

SWAN can be installed on the most common operating systems (Windows, Linux, HP-UX,
Solaris, IRIX). Its main task is to model short, choppy waves generated by wind in coastal
regions and inland waters. [13]

SWASH (Simulating WAves till SHore) is a non-hydrostatic model developed by the creators
of SWAN that models wave run-up, harbor wave motion, and surf zone processes with high
accuracy. [14]

4.5. Possible solutions of shore and slope protection

Waves breaking against the shore have a significant impact, so it is advisable to cover the
surface with a protective layer. When it comes to coastal protection solutions, functional
suitability, structural adequacy, feasibility and timing, cost-effectiveness, durability,
sustainability, aesthetics, integration into the landscape, and environmental considerations are
all important factors [15].



Bankside protection — including slope and riverbed coverings — is a costly measure and also an
important element from a landscape aesthetics perspective, for which there is increasing
demand today. By abandoning artificial coverings, the stability of riverbeds, watercourses,
canals, and lakes is achieved through vegetation methods, which not only provide adequate
protection for slopes but also blend in much better with the natural environment. [16]

Of these, natural and biodegradable materials—plant-based coverings (living and non-living)
and natural stone coverings—are perhaps the most favorable, taking into account the economic,
technical, and sustainability considerations mentioned above. This is the reason why
bioengineering solutions are playing an increasingly important role in shore protection.

5. Planting

In order to protect both slopes and lake shores, the most sustainable method is vegetation cover.
Until the protective capacity of the vegetation develops on the surface, it is advisable to install
artificial protection on steeper surfaces.

In terms of vegetation, the requirements are high tolerance, rapid growth, a branching root
system, and high sprouting capacity. [17]

5.1. Erosion control using vegetation

Vegetation can be planted in numerous ways. Planting living trees is an advantageous solution,
but it is also recommended to use supplementary protection or a combination of methods. In
the spirit of naturalness, for example, a combination of vegetation and masonry can be used to
create living shore protection structures, slopes, or breakwaters.

When planting woody vegetation, for example on barren land (quarry or wastdump slopes), it
is very important to ensure adequate water supply, which is not necessarily the case with thickly
laid waste areas, which slows down or prevents the grth f tation.

Figure 2: Effect of water supply on thin and thickly spead waste rock (left) 25] and in reaty
on waste rock from a quarry (7 years, 2+ meters)

5.1.1. Use of protective forest strips

Similarly, protective forest strips can also be used here to combat deflation in agriculture.

The shore can also be protected with protective forest strips, as they reduce the wind's running
length or speed. In addition, they stabilize slopes and reduce visibility, thus improving the
effectiveness of integration into the landscape.

The most important characteristics are height, length, width, and structure, which are naturally
examined in relation to wind speed, as this is how the forest strip exerts its beneficial effects,
which is obviously its main function.



The structure is more complex, but a simple explanation can be seen in Figure 3. [18]
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Figure 3: Cross-section (left) [19] and windbreak diagrams, wind speed reduction effect of a
field protective forest strip (right) [20]

It can be seen that in the case of a closed or sparse stand, an 50 % reduction in wind speed can
be expected at a distance of 15-20 times the height of the tree, which, for example, at a height
of 20 meters, can mean 400 meters.

A forest belt perpendicular to the main wind direction significantly shortens the wind run
length, thereby reducing wave formation and wave height.

5.1.2. Vegetation of the shore zone

In the coastal underwater zone, it is advisable to create a protective strip using Phragmites
australis (common reed) planting, for example. A zone protected by reeds several meters wide
will stabilize the slope, reduce wave action, and thus protect the bankside from abrasion. It is
important to ensure that water depth does not exceed 2 meters, as reeds are unable grow in
deeper water. All of the methods of reed planting described above can be combined for example
with stone spreading.

A section planted with Phalaris arundinacea var. picta (green ribbon grass) can be
advantageously connected to the edge of the reed belt, as it tolerates water level fluctuations of
50-60 cm well, and its dense root system provides effective protection against erosion. The
vegetation can be planted vegetatively (rhizome, stem) or generatively (seed). [21]
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Figure 4: Outline of bioengineering solutions scaled to conditions at Lake Balaton [21]

5.1.3. Supplemental protection

In case of vegetation that has not yet developed and stabilized, supplementary protection plays
a significant role in slope and bankside protection. Planting of vegetation on the part of the bank
above the water or on steep, well-maintained slopes should be carried out using jute or coconut
fiber protection (Figure 5). These are primarily natural materials suitable for promoting grass
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growth, with multiple functions, as they not only protect the soil and humus particles until stable
vegetation develops, but also decompose and thus serve as nutrients.
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Figure 5: Jute (left) [22] / oconut (right) [23] fiber fabric combined with vegetation planting
for shore protection

5.2. Research related to recultivation planting

Research related to plant cultivation was conducted, examining the beneficial effects of rhyolite
tuff and how it can be used to accelerate recultivation tasks, with particular regard to its water
retention capacity. [24]

In addition to numerous laboratory tests (grain size distribution, Enslin-Neff test, water
retention, etc.), the beneficial effects of rhyolite tuff were also demonstrated in field
experiments. For this purpose, a mixture of simple humus soil and rhyolite tuff in three different
ratios (100% humus soil, 75% humus soil and 25% rhyolite tuff aggregate, 50-50% humus soil
and rhyolite tuff crushed stone) was prepared. In these mixtures the development of Fraxinus
angustifolia subsp. danubialis (Hungarian ash) and Populus % canescens (gray poplar) was
examined over a short period of time.

During the several months of the study, the second mixture best ensured the physiological needs
and development of the plants (Figure 6).
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Figure 6: Development of Fraxinus angustifolia subsp. danubialis (Hungarian ash) trees in
different soil mixtures [24]

Continuing the study may provide further data on the effectiveness of the mixture, thus proving
the applicability of rhyolite tuff in degraded mining areas where, in addition to the lack of
organic matter, water scarcity also severely affects the planted vegetation.



6. Summary

It is clear that there are significant number of solutions at our disposals to accurately estimate
the erosive effects of precipitation, wave action and wave height in lakes along erosion-free
slopes. Obtaining high-quality basic data is essential for detailed wave height estimation or for
the application of software developed specifically for this purpose.

In this case, this is mainly limited to knowledge of wind speed and direction (gustiness,
persistence, windy days, stormy days, etc.) from the meteorological side, but water depth, slope
angle, possible wind run length, i.e., the bathymetric data of the lake, also carry significant
weight.

With this information, fairly good prognosis can be made, which can be used in reclamation
activities to reduce the likelihood of unsuitable slopes or shore protection structures.

In shoreline and slope protection, the use of plants — with some additional protection — offers
many opportunities for long-term sustainable, natural, and landscape-friendly development
solutions. However in case of poor water management and low organic matter content in waste
dumps, it is advisable to test a suitable soil mixture into the planting pit.

Bibliography

[1] Kreffly G. et al. 1969: Banyamiivelés — Kilfejtés, Miszaki Konyvkiadd, Budapest. pp. 237-
277.

[2] Zevgolis I. E. 2018: Geotechnical characterization of mining rock waste dumps in central
Evia, Greece URL.:
https://www.researchgate.net/publication/326991644 Geotechnical_characterization_of_mini
ng_rock waste_dumps_in_central_Evia_Greece/figures?lo=1

[3] Wischmeier, W. H., & Smith, D. D. (1978). Predicting Rainfall Erosion Losses: A Guide to
Conservation Planning. USDA Handbook

[4] Renard, K. G., Foster, G. R., Weesies, G. A., McCool, D. K., & Yoder, D. C. (1997).
Predicting Soil Erosion by Water: RUSLE. USDA Agricultural handbook

[5] Revised Universal Soil Loss Equation https://www.sciencedirect.com/topics/earth-and-
planetary-sciences/revised-universal-soil-loss-equation

[6] Borsy Z. 1998: Altalanos természetfoldrajz, Nemzeti Tankonyvkiadd, Budapest

[7] Torok G. T. 2009 Numerikus hullamzasmodell alkalmazdsa a Balatonra, MSc
diplomamunka, BME VVT

[8] 17/2002. (11l. 7.) K6VIM rendelet a hajozasra alkalmas, illetéleg hajozasra alkalmassa
tehetd természetes és mesterséges felszini vizek vizidttd nyilvanitasarol

[9] Beaufort wind scales. URL.: https://www.sizes.com/natural/beaufort.ntm

[10] Balatonvilagos, telepiilésrendezési terv, vizsgalat hidrologiai, part- és mederszabalyozési
szakvélemény 2008.

[11] US Coastal Engineering Research Center 1975: Shore Protection Manual vol. 3.

[12] OMSz 2012: Nagy felbontdsi  hullammagassadg  elérejelzés,  URL:
https://www.met.hu/methu/honlap_ujdonsagok/index.php?id=329&hir=Nagy_felbontasu_bal
atoni_hullammagassag_elorejelzes

[13] TU Delft: SWAN, URL: https://www.tudelft.nl/en/ceg/about-
faculty/departments/hydraulic-engineering/sections/environmental-fluid-
mechanics/research/swan/

[14] sourceforge.io: SWASH, Features of SWASH, URL.:
https://swash.sourceforge.io/features/features.htm

[15] Foldmiivek védelme, Digitélis tanyanyag, Szent Itvan Egyetem,




URL.: https://se.sze.hu/images/lgm_se006_1/levelez%c5%91-3.pdf
[16] Vizlgyi Foigazgatosag: Vizépitési mitargyak, URL:
http://vpf.vizugy.hu/reg/ovf/doc/9.%20Vizepitesi%20mutargyak Al.pdf
[17] Buocz Z. 2007: Rekultivacid és tajrendezés a banyészatban, Miskolci Egyetem, Bibor
Kiado
[18] Szarvas P. 2010: Mezéveds erddsavok, fasorok jellemzese, dkoldgiai feltardsa, kihatésai
Doktori ertekezes, Debrecen, URL:
https://dea.lib.unideb.hu/dea/bitstream/handle/2437/95889/ertekezes.pdf?sequence=7
&isAllowed=y
[19] Bubics B. (szerk.) 2020: Természetes védelem, Balaton-felvidéki Nemzeti Park
Igazgatdsdga, URL.: https://www.bfnp.hu/en/hir/termeszetes-vedelem
[20] Gal J. — Kaldy J. 1977: Erdésités, Akadémiai kiadd 1977. pp.3-640.
[21] Balatonvilagos, telepiilésrendezési terv, vizsgalat hidroldgiai, part- és mederszabalyozasi
szakvélemény 2008
[22] koimania.hu 2020: Kokusz téltésgyékény 50x1m Ubbink
URL.: https://koimania.hu/termek/kokusz-toltesgyekeny-50x1m-ubbink/
[23] alpoktex 2020: Juta/kokusz/FUTEX er6zidvédelem,
URL.: https://alpoktex.hu/hu/kertepitesi-termekek/juta-kokusz-futex-eroziovedelem/

[24] Sziics D. 2025: Rekultivacios folyamatok felgyorsitasa lehetéségei a bodrogkeresztiri
riolittufa felhasznaldsaval, Szakdolgozat, Miskolc, pp. 1-52.

[25] Lehman A. 2008: Banyaszati felszinek, Magyar Tudomanyos Akademia, Budapest, p. 22.
[26] Szél, Hungaro

Foto (archiv SZVK)



DETERMINING THE OPTIMAL BLOCK SIZE IN ALLUVIAL
DEPOSITS

ANGELOS SYLVESTER SIOMOS!, DEBRECZENI AKOS?

1’2University of Miskolc, Institute of Mining and Energy
lsiomos.angelos@uni-miskolc.hu: 2akos.debreczeni@uni-miskolc.hu

Keywords: mining, dredging, raw material, deposit, production, extraction, block,
optimization, alluvial

Abstract: One important requirement for mined products is that their quality must be
consistent based on certain parameters and must meet standard requirements. This means that
consistent quality must be ensured during production and processing throughout the entire life
of the mine. In most cases, due to the variable quality distribution of mineral resources, this
can only be achieved if the production of mineral resources is carefully planned in terms of
time and space. The presentation deals with the question of how mineral resources can be
optimally divided into blocks in the case of alluvial mining to ensure a consistent quality
product in line with market demands. Attention is paid to cases where sand/gravel deposits are
not mined in a single slice, but rather using the multi-slice mining method developed in
previous work, thereby achieving greater selectivity. The presentation will show how block
mining helps to achieve the objectives set out above.

ABSTRACT

Alluvial sand and gravel mining play a fundamental role in supplying raw materials for the
construction industry. The efficiency and sustainability of mining operations depend strongly
on production planning and the spatial organization of extraction. One of the most critical
planning challenges is the determination of optimal block size, which influences
production continuity, material quality stability, equipment utilization, and overall economic
performance.

This paper presents a methodological approach to determining optimal block size in alluvial
deposits, integrating multi-slice mining concepts, cycle time optimization, and operational
constraints of floating excavation systems. The proposed approach evaluates the interaction
between deposit geometry, lifting height, equipment performance, transition time, and
selectivity requirements. Based on analytical considerations and previously developed
multi-slice production algorithms, guidelines are provided for block subdivision that ensure
consistent product quality while maximizing production efficiency.

1. INTRODUCTION

Alluvial deposits represent one of the most important sources of construction aggregates
worldwide. Due to the large production volumes associated with sand and gravel mining, even
minor improvements in operational efficiency can lead to significant economic benefits.
Optimization problems typically involve production capacity, energy consumption, equipment
utilization, and quality control throughout the mine life cycle.



Alluvial formations exhibit strong spatial variability in grain size distribution, clay content, and
material composition. Consequently, extraction planning must consider both technological and
quality-related factors. Block-based mining provides an effective framework for managing
variability by dividing the deposit into spatial units that can be selectively mined.

Recent developments in multi-slice mining methods have demonstrated that dividing deposits
vertically can reduce lifting heights and cycle times of floating excavators. The same concept
can be extended horizontally through optimal block design. The present study therefore
combines block planning and multi-slice production concepts to determine the optimal block
size in alluvial environments.

2. CHARACTERISTICS OF ALLUVIAL DEPOSITS

Alluvial sand and gravel deposits are typically formed by fluvial sedimentation processes.
These deposits are characterized by layered structures, varying grain sizes, and frequent
changes in material properties over short distances. The horizontal extent of deposits usually
exceeds their vertical thickness, which commonly ranges from a hundred meters to several
kilometers.

Mining operations often take place partially or entirely below the groundwater level.
Consequently, floating excavation equipment such as grab dredgers, bucket ladder dredgers, or
suction dredgers are commonly applied. Operational efficiency depends on dredging depth,
lifting height, and transport distance to discharge points.

Variability within deposits requires production planning capable of maintaining constant
product quality. Without controlled extraction sequences, fluctuations in grading and
contamination may occur, negatively affecting processing efficiency and market compliance.

3. BENEFITS OF MULTI-SLICE MINING

In recent studies, splitting the deposit vertically can mean benefit in production capacity,
depending on mostly the deposit parameters, and the technical properties of the excavation
equipment.

The primary input parameters for the calculations are as follows, and these need to be
assessed for the algorithm to run successfully. These can be determined quickly and easily,
almost without exception, even if they are not available in advance.

§ total lifting height
o lifting height above water level — hy
o water depth to the cover level of the site — h
0 site thickness — M
average downward speed of the spoon — Vdown
average upward speed of the spoon — vyp
grasping time —tq
emptying time — te
time required for transition — t;
time between transitions — t;
utilization factor — k (0 <k <1)
slip coefficient— A (0,5 <A <1)
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In some cases, values that appear unusual may be entered, as in the following example.

The deposit begins 3 meters above the water level, from which an opening trench was
initially created by dredging the shore, and the floating excavator installed here can also bring
up material from the depths that was originally above the water surface — precisely due to the
collapse and landslide. Thus, the lift height above the water and the thickness of the deposit can
only be positive values, but the water depth can also be a negative value up to the cover level
of the deposit, since the cover level of the deposit is originally above the still water level.

In the calculations, one variable will be the number of slices, which can range from positive
integers, while the other variable will be the cycle time or cycle time ratio compared to the yield
in one slice.

§ number of slices — n
§ average cycle time — ta
§ cycle time ratio compared to single-slice processing — cr

First, the average lifting height must be determined, which can be calculated using formula
1:
(M) +(n-1)

hay 24+ hy +h, [m] (1)

n
Knowing the average lifting height, the average motion times of the grabbing tool can be
determined in seconds. The average motion times for down and upward motioncan be
determined using formulas 2 and 3:

taown = 5.2~ [s] 2)
tup = %p [s] €)

The grasping and emptying times can be considered constant, as they do not depend on any
other parameters. Determining them requires several measurements and involves a minimum
time, which cannot be shortened due to the characteristics of the equipment.

Based on the above, we can determine the average cycle time using equation 4.:

(taownt+tg+tup+te)
R O )

It is also necessary to determine the transition time per average cycle time according to
formula 5:

tey =2 [s] )

ti—n'tt

It is important to note here that when entering the values of t; (transition time) and t; (time
between transitions) used in formula 5, they must be paired with the tay (average cycle time) at
which the former two were measured. In other words, if our measurement was taken while the
entire thickness of the plantation was harvested in one slice, the tay value must be calculated for
the given number of slices. If the t; and ti measurements were taken during 3 slices, the
corresponding tay must be substituted, while n in the formula indicates the number of slices for
which we want to calculate the changeover time (t«) per average cycle time.



At this point, we only need to add the average cycle time and the transition time to obtain
the total average cycle time (including gains and losses) based on formula 6.

tsum = tee T taw [S] (6)

The total average cycle time obtained in this way can be compared with values that were
calculated using the same input parameters, but with a different number of slices. By calculating
the percentage ratio of the numbers, we can effectively compare single-slice processing with
multi-slice processing.

tsumns ice
¢ = ——nstee [] (7)

tsum 1slice

Based on these calculations the following diagrams shows the time saving with multi-slice
mining in alluvial deposits for different parameter deposits.

Figure 1 shows that, assuming a lifting height of 4 m, the cycle time is approximately 80
seconds for 1 and 3 slices, and less, approximately 78 seconds, for two slices. The same value
can be seen in Figure 2 as a percentage of the cycle time for mining in one slice, which
represents an advantage of almost 2% for two slices at a lifting height of 4 m. However, dividing
the seam into 5 slices would result in a disadvantage of 5-6%.

Cycle time + transition time perc cycle for multi-slice mining
method at 15 m deposit thickness and 2 m water depth
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Figure 1: The total cycle time + transition time per cycle as a function of the lift height above water level when
mining in slices, with a deposit thickness of 15 m and a water depth of 2 m.



Cycle time + transition time perc cycle ratio for multi-slice mining
method at 15 m deposit thickness and 2 m water depth
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Figure 2: Compared to cutting in 1 slice, the cycle time + transition time per cycle as a percentage depending on
the number of slices is 15 m layer thickness and 2 m water depth.

Figure 3 and 4 shows that in the case of a shallow, thicker deposit, we can achieve an
advantage of up to 6% with 2 slices, but dividing into 3 slices still does not outperform dividing
into 2 slices. In this case, even 5 slices can have a positive effect, but logically, the minimum
point always gives the optimal number of slices.

Cycle time + transition time perc cycle for multi-slice mining
method at 50 m deposit thickness and 2 m water depth
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Figure 3: The total cycle time + transition time per cycle as a function of the lift height above water level when
mining in slices, with a deposit thickness of 50 m and a water depth of 2 m.



Cycle time + transition time perc cycle ratio for multi-slice mining
method at 50 m deposit thickness and 2 m water depth
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Figure 4: Compared to cutting in 1 slice, the cycle time + transition time per cycle as a percentage depending on
the number of slices is 50 m layer thickness and 2 m water depth.

4. CONCEPT OF BLOCK MINING IN ALLUVIAL DEPOSITS

Block mining divides the deposit into spatial units defined by geometry, quality parameters,
and operational constraints. Each block represents a manageable production unit that can be
scheduled independently.

Optimal block size must balance several competing objectives:
- Maintaining homogeneous material quality,

- Minimizing equipment repositioning,

- Reducing transition times,

- Ensuring stable production capacity,

- Supporting selective extraction when required.

Too large blocks may lead to quality fluctuations, while excessively small locks increase
transition frequency and reduce machine utilization. Therefore, optimal block size represents a
compromise between selectivity and operational efficiency. The blocks depend on the
production method of mine; in this case | use one example how the methodology can be applied
to this situation.

Near Miskolc in a gravel mine, the mining company uses a floating grab dredger which moves
transversal to the main shoreline, where the transport conveyor belt is located. This transversal
movement can be achieved next to a floating conveyor belt, with a straight 150-meter length,
and most of the time it is perpendicular to the main shoreline. In this case two major parameters
determine the block size: the length of the floating conveyor belt, and the length of the main
shoreline.



Figure 5: The grab dredging machine is on the middle of the flodting conveyor belt. This connects to the main
shoreline conveyor belt.

Google Earth ! t ¢

5. MULTI-SLICE MINING AND ITS RELATION TO BLOCK SIZE

Multi-slice mining divides the deposit vertically into several layers instead of extracting the
full thickness in a single pass. By reducing the average lifting height, cycle time decreases and
production capacity can increase.

However, increasing the number of slices also introduces additional transition time because
excavation equipment must revisit the same area multiple times. Analytical studies show that
dividing deposits into two slices often provides measurable time savings, while excessive
subdivision may reduce efficiency. Block size determination must therefore consider vertical
slicing simultaneously with horizontal block dimensions. The interaction between these
parameters defines the effective working volume of the excavation system.

In this situation, the same algorithm will be used, but on the 5" formula, we need to
implement the transition time and transition interval of the floating conveyor belt.
Formula 5 changes to formula 8:

ntetay Ntz tay
= =+
Let ti—nty  tip—Nite [s] (8)

Where ty, is the transition time of the floating conveyor belt, and t;; is its transition time.

Based on the example of the gravel mine mentioned the change is that the lifting height
above the water table is now 8 meters constant, and block width (which is determined by the
length of the floating conveyor belt) is the new variable value. By this, we can see on figure 6
and 7 that similar patterns show time saving by increasing the block size to reduce the transition
time.



Cycle time + transition time perc cycle ratio for multi-slice mining
method at 15 m deposit thickness and 2 m water depth
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Figure 6: Compared to cutting in 1 slice, the cycle time + transition time per cycle as a percentage depending on
the number of slices is 15 m layer thickness and 2 m water depth. Block width is also a variable, transition is
done after one layer extracted.

Cycle time + transition time perc cycle ratio for multi-slice mining
method at 50 m deposit thickness and 2 m water depth
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Figure 7: Compared to cutting in 1 slice, the cycle time + transition time per cycle as a percentage depending on
the number of slices is 50 m layer thickness and 2 m water depth. Block width is also a variable, transition is
done after one layer extracted.

However, the floating conveyor belt does not have to move the after every layer to a new
position, it can stay in one position all along until the dredger extracts every layer. In this case,
on the 2" part of the formula n=1, because the floating conveyor belt does not move more
despite there are more layers. In this case, the results are almost the same for different block
widths, the difference is negligible, which can be seen in figure 8.



Cycle time + transition time perc cycle ratio for multi-slice mining
method at 15 m deposit thickness and 2 m water depth
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Figure 8: Compared to cutting in 1 slice, the cycle time + transition time per cycle as a percentage depending on
the number of slices is 15 m layer thickness and 2 m water depth. Block width is also a variable, transition is
done only when every layer is extracted from one position.

6. DECISION METHODOLOGY AND OPERATIONAL CONSTRAINTS

By calculating total cycle time for different block dimensions and slicing configurations,
relative efficiency can be compared. The optimal block size corresponds to the minimum total
cycle time while maintaining acceptable quality variability. This variability is different for each
deposit, so in every single situation the mining engineer can select the right configuration, but
this graph is a key component to make a decision on the optimal block size.

The graph shows that larger the block, the system is more efficient, but big blocks can mean
unfavorable variability in product quality.

7. RESULTS AND DISCUSSION

Analytical evaluation indicates that optimal block dimensions depend strongly on deposit
thickness, production parameters, and the variability of the deposit. For medium to thick
deposits, combining two-slice extraction with moderate horizontal block dimensions provides
the best performance. When mining in small blocks, multi slice mining cannot achieve any time
saving.

When transition times are negligible, smaller blocks increase selectivity without significant
productivity loss. However, under realistic conditions where transition time exists,
excessively small blocks lead to productivity reduction. The results highlight the importance
of integrated planning. Optimal block size cannot be defined independently from equipment
parameters or mining method
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Vyznam v¢iel pre biodiverzitu a zaklady véelarstva
Vcely ako dolezita sucast nasej existencie

Véely patria medzi najvyznamnejSie organizmy na Zemi, pretoze zohravaju kfa¢ova ulohu pri
opelovani rastlin, ¢im zabezpecuju zachovanie biodiverzity a produkciu potravin pre fudi aj zvierata.
Odhaduje sa, Ze opeluju az 86 % rastlinnych druhov, ¢o znamend, Ze bez ich ¢innosti by doslo k
vyraznému naruSeniu ekosystémov a zniZeniu dostupnosti mnohych plodin. Ich vyznam si ¢asto
uvedomujeme aZ vtedy, ked' za¢nd ubudat, pricom v poslednych rokoch sa ¢oraz viac hovori o
potrebe ich ochrany.

Ich prinos je nevycisliteiny:

- Zabezpecuju opelovanie vacsiny polnohospodarskych plodin, ako su ovocie, zelenina, orechy
¢i olejniny, ¢im priamo ovplyviuji mnozstvo aj kvalitu naSej potravy

- Prispievaju k zachovaniu biodiverzity tym, Ze umoznujd rozmnoZovanie divo rastacich rastlin,
ktoré s zékladom prirodzenych ekosystémov

- Podporuju potravinovy retazec, pretoZe rastliny opelované véelami slUZia ako potrava pre
mnohé Zivocichy

- Produkuja cenné produkty ako med, pel, propolis, vosk a materska kaSicka, ktoré maju
vyuZitie v potravinarstve, medicine aj kozmetike

- Prispievaju k zdraviu ¢loveka nepriamo tym, Ze zabezpecuju pestru a vyZivna stravu bohatd
na vitaminy a mineraly

- St indikatorom zdravého Zivotného prostredia, kedZe ich Ubytok signalizuje problémy v
ekosystéme, napriklad znecistenie alebo nadmerné pouzivanie pesticidov

- Podporuju krajinny réz a esteticki hodnotu prirody tym, Ze umozZnuju kvitnutie rastlin a
zachovanie farebnej rozmanitosti krajiny

- Ovplyvriuju ekonomiku, kedZe pofnohospodarstvo je na opelovani véelami vyrazne zavislé

Vcely su mimoriadne pracovité a disciplinované, pricom pracuju kazdy den od skorych rannych hodin
priblizne od 4:00 aZ do 17:00. Pocas svojho Zivota viak vyprodukuju iba priblizne 9 gramov medu, ¢o
predstavuje asi polovicu ¢ajovej lyZicky, a preto si mdéZzeme uvedomit, aké obrovské mnoZstvo prace
sa skryva za jednou nddobou medu. Véely navyse nikdy nespia v pravom zmysle slova, iba kratkodobo
odpocivaju, aby si obnovili energiu na dalSiu ¢innost.

Vcelie spolocenstvo funguje ako dokonale organizovany
systém, v ktorom ma kazdy jedinec presne urcenu ulohu a
prispieva k celkovému fungovaniu dfa. V dli sa nachadza
jedna matka, ktora je zodpovedna za kladenie vajicok,
desattisice robotnic, ktoré zabezpecuju vietky potrebné
¢innosti, a trady, ktorych hlavnou dlohou je oplodnenie
matky. Pocet véiel v jednom ali sa m6Zze pohybovat od 20
000 do 50 000 jedincov, ¢o z neho robi vefmi komplexné
spolocenstvo.

gen Osadenstvo U/a (matka, robotnice, trady)



Zaujimavostou je, Ze véely dokazu velmi rychlo reagovat na zmeny vo svojom prostredi, napriklad ak
déjde k strate matky, celé véelstvo o tom vie uz do 15 minut. Komunikacia medzi véelami prebieha
prostrednictvom tzv. vcelieho tanca, ale aj pomocou pachov, zvukov a dotykov tykadiel, ¢oim
umoznuije efektivne si odovzdavat informacie o zdrojoch potravy alebo nebezpeéenstve.

Vyvoj veiel

Vyvoj véely je presne organizovany a zavisi od toho, aku tlohu bude jedinec v Uli zastavat. Matka sa
vyvija priblizne 16 dni, robotnica 21 dni a trid 24 dni, pricom cely proces zacina vajickom, pokracuje
larvalnym Staddiom a kon¢i vyliahnutim dospelého jedinca. Mimoriadne zaujimavé je, Ze o tom, ¢i sa z

larvy stane matka alebo robotnica, rozhoduje vylucne jej vyZiva, kedZe matka je pocas celého vyvoja
kfmena materskou kasickou.

Po vyliahnuti mlad& matka absolvuje oplodrovaci prelet, pocas ktorého sa spari s viacerymi tradmi, a
nasledne sa vracia do Ula, kde za¢ne klast vajicka. Trady po splneni svojej tlohy hynu alebo st na
konci sezény vyhnané z Ula, pretoZe pocas zimy by predstavovali zbyto¢nu zataz pre vcelstvo.

Pre Uspesny chov vciel je velmi dbleZité spravne umiestnenie ulov, ktoré by mali byt situované na
pokojnom a slne¢nom mieste s dostatkom potravy v okoli. Véely potrebuju bohatu véeliu pastvu,
ktoru im poskytuju rastliny ako viba, repka, agat, datelina, levandula alebo facélia. Tieto rastliny st
zdrojom nektéru a pelu, ktoré si nevyhnutné pre ich preZitie a spravne fungovanie véelstva.

Ule by mali byt zaroveri chranené pred silnym vetrom a umiestnené tak, aby mali veely fahky pristup
k vode, ktord je pre ne rovnako doleZitd ako potrava. Vhodné je orientovat letace ulov smerom na
juh alebo juhovychod, aby boli véely aktivne ¢o najskér po vychode sinka. Délezité je tieZ zabezpecdit
dostato¢nu vzdialenost od frekventovanych miest, aby nedochéadzalo ku konfliktom s ludmi. Spréavne
zvolené stanoviSte ma vyrazny vplyv na zdravie vcelstva aj na mnoZzstvo vyprodukovaného medu.

e Ule v lome Maglovec

Z&klady véelarstva



Zaciatky véelarstva si vyZaduju dokladnt pripravu, kedZe ide o zodpovednu ¢innost, ktora ovplyvriuje
Zivé organizmy. Buduci véelar by mal najskor ziskat teoretické vedomosti, napriklad Stadiom
literatdry alebo konzultéciou so skusenym véelarom, a nasledne si zabezpecit potrebné vybavenie,
ako su ule, ramiky, ochranny odev a dalSie pomécky. Odporuca sa zacat s mensim poctom véelstiev,
priblizne 3 aZ 4, aby si véelar postupne osvojil potrebné zruc¢nosti.

Vcely sa prirodzene rozmnoZuju rojenim, ¢o znamena, Ze stard matka opusta ul spolu s ¢astou vciel a
zaklad& nové vcelstvo. Tento proces je sice prirodzeny, ale pre véeléra predstavuje stratu casti
produkcie medu, preto sa snaZi rojeniu predchadzat réznymi opatreniami, napriklad tvorbou
odloZencov. OdloZence slUZia nielen na rozmnoZovanie véiel, ale aj ako spdsob, ako udrzZat silu a
stabilitu vcelstiev.

Vcelie produkty

V¢ely produkuju mnozstvo cennych produktov, ktoré maju Siroké vyufZitie v potravinarstve, medicine
aj kozmetike. Med patri medzi najznamejSie produkty a je ceneny pre svoje antibakterialne a
protizapalové Gcinky, pricom obsahuje latky ako peroxid vodika. Pel je povaZzovany za
superpotravinu, pretoZe obsahuje velké mnozstvo Zivin a podporuje imunitny systém. Propolis mé
dezinfekéné Gcinky a véely ho vyuZivaju na ochranu Ula pred chorobami, zatial ¢o vosk sa vyuZiva
napriklad pri vyrobe sviecok.

Kvalita medu zavisi od viacerych faktorov, pricom jednym z najdélezitejSich je obsah vody, ktory by
nemal presiahnut stanovené normy. Med by sa mal skladovat v tme, pretoZe obsahuje enzymy citlive
na svetlo, a jeho kvalita sa da urcit aj meranim elektrickej vodivosti.

Rizika pre véelstva a starostlivost

V¢ely st viak ohrozované viacerymi faktormi, medzi ktoré patri napriklad kliestik, ktory patri medzi
najnebezpecnejSich parazitov a moze sposobit zanik celého vcelstva. Tento parazit oslabuje véely,
vytvara naich telach rany a znizuje ich schopnost prezit. Okrem toho su véely ohrozené aj chorobami,
nedostatkom potravy alebo nespravnou starostlivostou zo strany vcelara.

DoleZitou sucastou starostlivosti o véely je ich pravidelné kimenie, najméa v obdobi, ked' je nedostatok
prirodzenej potravy. Vcelar vyuziva rézne typy kimidiel a najcastejSie podéva cukrové roztoky alebo
invertny sirup. Spravne zakfmené véelstva su silnejsie, zdravsie a odolnejSie voci chorobam, pricom
nemaju potrebu rabovat iné véelstva, ¢o je jav typicky najmé pre obdobie konca leta a jesene.



gen RAmik so zasobami

Preco sa oplati venovat sa véeldm?

Na zaver mozno povedat, Ze vcely su nenahraditefnou stéastou prirody a ich vyznam presahuje
hranice vcelarstva, kedZe ovplyviuju cely ekosystém aj kvalitu Zivota ¢loveka. Ich ochrana by mala
byt prioritou, pretoZe bez nich by bola budicnost naSej planéty vyrazne ohrozena. Véelarstvo tak
predstavuje nielen hospodéarsku ¢innost, ale aj spdsob, ako aktivne prispiet k ochrane prirody a
zachovaniu biodiverzity pre budlce generacie.



