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1.1l NTRODUCTI ON

The REECOL projectctambsi wnt bfthkheal ICa g ic & n R g ip Sl Poovkeanni da, ,
Greece and Fhenpartner countries of dthref paeojaercd ddhaer mni
brown acnodalare currently solving various mining probl ems

Task 3.2 chadadtferieneés aplpe-mboheg t ectlhaadadth awne ibreetnheuse

project's parimetetcmsnbffesation of reclamation practic
us.e

Recl amati on procedured nand emétnidd d’/d ldaugiless ountries of t he
and differ considerably. Therefore, thesiitndatviiadmuailn cihrag
count.ries

When choosing a suithkbste Basien aaed i,nstthieerhmiositnar ywgef r
research, the geological and pedol ogical diversity of t
area were consi der ewar iTohues arpepclliacnaattiioonoh arfidu mapld ssucetbdesi o
occurrence of ar eas rpmhres syeentc er-eceft mli omeoghi t or ed expe@di ment
possibilities of ecoMeagei cianp ouRsaed ndvfe sHthéei mii ¢ e spoi l heaps
was sel ehteedCzesh main case study area

Theretvamai n case study .&81ié¢apiosnn dRucsitarn dal and pporsetsneinnti n g
uni gue challenges and opportunities for sustainable dev
study arkarsi.n Tlhiegni tleo ckha ®iire Gr eater Pol asd aVeiigmnddsIltiamt
Polish mining and energy industries, playing a crucial |
The issue of SHewlearmathingn saft es i s specific. 't osl yhe
under ghbhoowna coal mining is carried out. It is mainly ab
to the operational power plant, the products of lignite
PPC lignite mines in West Ma c eadnodie qaa | Loipgonliitse LG egnntirtee (O
provide lignite for power generation, the most importan
the PPC exclusively in openca¥weéstmémresMadaeddmisa oiprertah e dl

(Main Field, South Hlicer(idnyjay KdamdoaFFeéHdy) and

ThEBrencahse Bsudybasin beneabDbmpndblod atc ¢alz i migamechigPys of t h
deCal @diepart ment &2 sFamdrceedpieon ( NoeRasoudd yCal.ailgd riegisadrn)u
i n wehteer shed of Le Surgeon, Laahdetosisi®e ddeAi Brnaey, elta dLOcAIus

2.CZECH REPUBLI C SI TUATI ON
2.1Czech case study

The wider case tshaidMo aajr elaadviiviild lbeel characteristic areas
of the research.

Wheaoahoosing a suitable case area in ththh&oesryBasi meaha
resear gleel ogi cal and peaddl ¢ iecalecdiav gmedintayw d|l s eahdfmaheor
the area were consideaedou§heeapphaciadalometiofiggdsat ur al s
occurrence of areas anmn¢dgrgglkencethimmendgi t ored exwemre ment
i mportant.

After applying the rRaktavedit@Gemhodobpgmplwhasagel ected as
main case stb&tdymatba point of view of geology and pedol
are represented here, reclamation additives were signi/
natural succession dree m onwatiadrledr exp@rli onegt al areas we
heaps. Raendotvheesi ce spoi l hedp®R trlreedaiard, 42adedds to natur
St Simice spoil hedpd trteerdeaiavea,2 larledds to natural succes
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Th&®Radovesice $mesi lanheealpongated shape from the southeas
belongs to the highlands of themokésk®tBnSedehsPdi Mt ©eai
Bas.i nDue to its scope, i mportance and thelextalemalry st o
were used as a reclBmaseée ohormnmdi hé vegeol ogical surface of
the |l andeclulti Thei on prerpeeorrtsibeasnn of hendbeins o no ftatpgp | i cat i on
met hodonacsgybhsed on reseagrrcandubayl IMDPHWj usted, duccevefral l
The characteristics of the created seasonindg Ilhdorg mon a
monitored expemwiementeasltadltldaihsedspoi |l heap

Th&t Simice sipoil odchaetagpd east of Most . It TWDY 3 es tbalkel itsohe
extremely phytotofxitheropredfacelseonphiel ohéagpnal forest
practicall yAdi edeostame tnfmkbuenacsighi Efroandtn phenAtmenhhae w
suggesti onbeonft oA UHW,s f r ognu atrtrey Rweed eed itfhlern r.&kRelcamati ivan i on
started. i Mhady@ee® 4 a phpel niteodnoitle was set Afat e s Owpdcamuiigrhg nwas carr
ouanflorest rewdamaéai ohedl 38Bigrli atud rt.urlanwarsetca rat meadt ibb @mp

pl awint t o& al area Af BRAi harecl amati on event, VUHU has
monitoring 4 olréd BgOmymamist. or ed e xwerrd mesntteead | tidsihseads poi | hea,

2.2. Main types of reclamation used in Czech coal regions areas
Ther e3 acdceal regions in:t hvioeGz+8 came R p ndbrRe Rislie? Ramgd onhe

Karl ovy VaKyoBReghen they form the Northwest Region). T
region, which is the | argest coal deposit in the Czech

Cur r enretcllya, mamn hencondi Czené ®&eqpairhébe daf smendhaay of interv
t hat are intended to eliminate wunwanted amMolsrnto pddgebne c

subj ercgcuilsti vation of the territory affeci{(edsbgudahepietxd
surface coal mini ng, landfill s, e xrcasvnltte do fs ama o Ipdh mastt ihagn
transf ormmateixermav aitnetdo afrieealsd s drod sftaruecsttison of r e cnr euartbiaonn a
aggl omerations or successional areas.

2.2.1. Differentiation of recultivation according to stage

Techni cal recl amati on

Thgowaolf the technical it hoa sneo deefl rt ehcel anHeawh Vtpenrergasiinp ment i s
bull dozerwgs,dictuGFhepsgoacexd aomfat i on i s usuadlel yni s nfgoll layws
begin to be covered, the places for water management re
modledl. Wdhrek i nmbudeg soil, depositing, spreading, compa
necessary to know the future useefbfedtheoner haitathaatt cwihlols
be usedcovemdt haerdeudbsd psoi | wi | It obet hber opulgahctes wher e t her
orchards (the | aw imposes an obligation to selectively
Biological recl amati on

After the creation of the terrain, therkevotatchaoi ogl t &1
terr.Ttharsy pmzd etcheeslj ustaofenthhesi cal and chemfcahepsopést i(e
structure), fertilization and t hfeolsluopwealgyr ddyfe cthunt rciad ntme at

(l oosening, skidduhgivabibnng] Aodpahitmd cecywyplse begins i
to fertilize the soil

2.2D2fferentiation of reclamation according to us

Agricul tur al recl amati on

In the process of agricultural reclamation, fields, mea
t happlication and spreadi igl bpwedg,hypnagy gsmegdds mwi ng of
prepar at or ythoed drpgf er t i, iamidngcluén i tvlae i on of tar.get crops
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Forest recl amati on

The result of foreseatriecnd aomfat hBwf fier edtest ygpesg rod p hhiacbai [tl:
nati veane eesed for planting. This typeewf eceodlogmatail orstla
soianddands carpdck sl esaadisl tcoonsol i dati on

Hydric reclamati on

Hydraulic reclamatihemt magnloy excanvsatse dved leasrarpireashieon of
ecosys¢temmsdi ficati on anwlatienprboavleamecnee of t he

Natur al succession

The essence of recl amatliean ec ltchsee ctoaur s @t wrfe nliastsutreaald soufc

expensively created and maintained recreational forest
Nutrpeont 6EbypbBcal byt émandéveél sp commuandniemabf dphadiec@mlvaen
been displaced from fertil §pjaer2DLRyed agricultural | a
Ot her reclamati on

This i ncdardstsr uchtei opurogdwdlatd sb,uielcdieragds ogal f ac eaaspeosr t s

A reclamation | ake othenebetomesecreation area

The following tabérc Nt ade sthoewse sédiret ati on of iinndtihve dMoad t
basin area.

TablPercentage representation of individual types of recl
Type of recl % represent

Agricul tural r 40

Forest recl ama 43

Hydric recl ama 8

Natural succes 3

Ot her recl amat 6

Cont. on the next page
Research Fund Cef unded by the Europea ion Vi ews

n U
for Coal & Stee those of the author(s) onl
Union or EurofEeacuReseaAgk
the granting authority can

Co-funded by
the European Union




-REECOL Deliver @20 Pag®.

EXTERNAL AND INTERNAL DUMPS

BROWN COAL BASIN REGION
= OPEN PIT MINES

SITUATION OF THE NORTH BOHEMIAI

FigurSe tuation of open pit mines and spoil heap:

2. 3Legi sl ati vef rasnnme wd rnka nccfi arlecl amati on

Al'l types of reclamation described abovemuysftnclsulddonfignatl hle
accordanctehawpt hcabl e ilnegacdartdanacpep rwivtehd tshpeat i al pl ann
(valid spatial pl dam)f,| ureoveeavde rg p pirto aicsh nmofstnat ure and | a
aut horantdi eesheir setting of conditions in their decision

and these conditions are binding for mining organizati o

Part of the mining actQ@penint, Preparatiomand Exteacion@i@tcionr ol i tha Atttloe A 1
No. 61/1988 Coll., on Mining Activity, Explosives and State Mining Admijnistrat®n a me n d e d ,d ebcai sseido no no ft
the regional (mierienignadftfeircB®&f)er rtehderteo iass a'l so the appro
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financi al reserve for remedi ati onopaenndi nrge,c |l mmapgamat ianmd 3
pl agrhereafter MPOPOD)r adhsthaades "t he Comprehensive Remedi al
Pl an whaidcdnr esses the i mplementation of bi,oliongiaml apaprdo ptr
chosen relief (remediation) of the affected area, inclu

t he necessary resour ces.

The miomigrmgni zation estlhédd i gent i deposiy o6heompe, otved amo

into a special escrocwoaddomwgntt oi n hteh ev ablai,ndkf d ® eni snth g Mm@t h e |
organization hwilnlecésaswarfyunmdmmunti ndf vi dual rehabilitati
acti vhiatsieeds on t heopet me sOsBello@av ant

I 1 hctocument ar yPPRIto nsfé stthreegoi r etde r emoval of the affec
from the agricultuamiaddanidntfamdled ZfPd&dr) t he ful fil ment o

accor dAchNp. 38491992 Coll., on the protection of the agricultural land fand amende d Act Nees pect
289/1995 Call,, on forgsts as a miintdlredircawmatbeempor ary or. plemr meaasmeptoafar y

wi t hd,r atwrad mi ni ng oarngnauna lz altré \otinteep aaynsount specified in the
This decision also sets out the conditions wunder which
tempor arysdelvlyy after carrying out remediation and recl
PUPFL. Theonssoéedto withdr aalasha d mr @sns @ shaeen gZ Port h efru ttulrien g s
met hod of recultivati ceamdofi st lawag ¢ahfpthedthed faaemewor k of SP.

The price of individual types of reclamation in Czech c¢
Tab2Price/ha of individual types of reclamation in the Mo
Type of rec Price/lha (
Agricul tural 100 0DdP®O 000
Forest recl a 400 0D®OH®O 00O
Hydric recl a 1900007800 0O
Natur al sucec 0i100 00O
Ot her recl am Di fferent b

2. 4Appl i ed mreetsheoadrod ho gy

The methodology of the rewadkivatmenhcdolveyi és appreanv &
of the Environment of the Czech Republic

2.4.1. Methodology of field work

Theerrai nwadaseggemnl ogi cal mappi nogeabdrdampltbofgsofn the
experimental apalliec astoiidnms ,o ff ofuenrdtaitliion of areas ret-ained
term sampling and sample analyzes in the experimental a

Onsi mapping usingwassoialbrrpedbeut igiampllfirreogme & sastt asei wesd tl e d
sites. The soil s amp | ienxgp ovsaesd pse rdfeo roniedt chf ero osrtbyit I Hi eptoohoakt e
wernmeacr oscopi cal(liyn dairfafienmr esname,unt¢ oledrl }b.ecdtreed Faompl-£. 3vas 1
kg | fsoi he s lkwvalsebtoovne , 2i0fic r e as&d ktgdsh&mpl i ngwepbpéentecorded i
wor ki ng map

2.4.2. Recommended laboratory testing

Theelection of | abor at omrfy ttheesitrs réensdelraamsad yezresn t he rang
met houdssed r ol amact buint itdhee Mo st Batseirnm obn8saF®lronegach sampl
gr asiinze determinati on, mi neral ogi cal compaoys i dii fofnr aecvt aolm
determination of soi l response, determination of CacCco
oxidizable carbon and humus, determination of nitroge

determination of acceptable nutrient content .according
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e contefint, odr gsaunli c (coal) mas s, soi l reaction and
ements wer e cdoentparrminmged hley cont ent of contaminants in t

I performed | abopatrdéoymadabyzebewebeest | aboratories c
stitutend( RehB8BRrch I nstitute for Soil andcWatedr t Rac Ibe
ech Accreditation Institute (LI A), ENOOMGECAIObgs ¢d oSN
ternal meahddblasgideesyrant st andards

5Main types of reclaimed soils

geclamation wor ki nmeiNbheotdho!| Bglye miiasn, Baabsalwea e a ml ntetde by

operties of ovewhiucheoccwrcksn the top Theriszamcaf of he
irlescl amati ondepalbpewittl@sf our current mining tooaéihéeds
e mi2ndlndqoVvrggaamnyd SA This chapter states the stratigrap
th respect to r(e@nddrnmacdkn2Gva® | abil ity

the BAd é mago fhihreqqeataerenary rocks well . usablkcenternsetba
d | oess | oams, which are selectivGrleyy nkianoedd nanaed wsad
oneswwhich form the top horizon in a partoockstbé &ahead
ndy formpteeernting the Dbiggestarveoluane wd a bolveerfbruomdemnh a
rspective and the coal clay stones from the seam formn
gany, miheregaatemamnamony rocks usdblpsafidr maeal gmaergnabu
od qual i tlyoaarsee rsved se cafi wesleyd misnddkrandHaovwaevyeer|, i aokés | ay
e overburden for mamniden,anas swealdly fadt doteh eaitpreecsainmtogr bdckep
ed for r.ecHwrmahe mmat ecl affpeemonkee bottom inpbytderposit
better situation is in thé&Aomigeum ttew o ameyndr roap kismscta | d & p le
ey clapgpfstbpesverburden massif are, with the exceptio
am, uwabl e for (ekéamanhiag of overburden rocks finish
ternal dump thbhet mhmaslerowagiystopkecti vely ndrneeyd canady d
onefs t he over buweleln masisli d fao el hreecharmazdmnof a heavy ¢
ad of the tertiary is the only exception

e evaluati ohepmiones Bhlaithnmay eainadipldargiamyt er ms of the avai
clamation ,wierspreackvyenot very suitablnesf dcri boeadlaamat Lo
tter cofnhdel triecansson f or this is the type of settlement
mihrees Li boughawe bBRgest r eser vaenstd hdefe sqtuoaplsiotiyli deposi t
esscur fiometftheoent of the mine Vrdgany

golution to t hienalews ddsadtcahchtéi osnk of the petrographic and
stratigraphycnfpornzome procedur e Noofr-Btothe mo pen Base nmi
sults are st at3eldoeishso ¢ hea nash bdse d eNrot. o mirtee si ©®ed t he t echni
clamation o6f thlkee dumper horizon, twhkiich riogkforamed r oy |
ability for recl3amadpehi  steieornt abdfl eb eNrotdounei thebsgmevialk e tst o0 p
iccfe t he .materi al

TabBMi neral ogical composition and restoration usability o

Location

Stratigraphic Restoration

horizon Type of the Rock Usability Mineralogy

B2 | i 1 Quaternary top soils, loess loams, perfect quartz, kaolinite, illite, dash of
mine deposits loams, gravel sands anorthoclase, calcite and

montmorillonite

ALi bkovi c|greyk.-iclays good quartz, kaolinite, illite, dash of siderite
overlying strata

sand-clay strata sandy clays, sands bad quartz, dash of kaolinite, illite, siderite

overburden rocks | sandy clays, sands, coal quartz, kaolinite, illite, dash of coal and
of coal bed siderite
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Tabl e 3Mi memal.ogi cal composition and restoration usabil it
. Stratigraphic Restoration .
Location horizon Type of the Rock s Mineralogy
Vr ¢ a 1| Quaternary top soils, loess loams, perfect quartz, kaolinite, illite, dash of
mine deposits loesses, loams, gravel anorthoclase and calcite
sands
Overlying strata yellow plastic clays bad quartz, kaolinite, illite, dash of siderite
and goethite
overburden rocks | sandy clays, sands bad quartz, kaolinite, illite, dash of siderite
of upper coal bed and dolomite
overburden rocks | sandy clays, sands, coal quartz, kaolinite, illite, dash of coal and
of main coal bed siderite
L SA |Quaternary loams, clay loams, gravel | good quartz, kaolinite, illite, dash of
mine deposits sands anorthoclase
Overlying strata grey k.-i. clays good quartz, kaolinite, illite, dash of siderite
L i b o {Quaternary loams, clay loams, gravel | good quartz, kaolinite, illite, dash of
mine deposits sands anorthoclase and montmorillonite
Overlying strata yellow plastic clays bad quartz, kaolinite, illite, dash of
(top of the strata) montmorillonite, calcite and siderite
Overlying strata grey k.-i. clays good quartz, kaolinite, illite, dash of siderite
2.6. Current methodology of implementation ofindividual types of reclamation
Thepti mum methodol ogy of di fferent spoi li sheeapes orfe stthoea ¢
i mportant resul ts of t he proj ecteclsaonhauttii ogmr ovecerekdssf.o u€o a

considerably

di f fer.entl ng ecoddSokgii ocka | B heedp eVdrsgpainty hrmai nmead n

i Ssu

the occuextememeloy aciad emlsnthg@gthoxiomt ents of c,0ailn atntde sd &g
t hlei boug and LSA dpheen npaiitn niismseuse i st drhiel wichhvgdenoat ent

physical Thbeapresented met hodol ogy was suggested after |
2.6.1. Methodology of forest reclamation

The forestry recl amat i ovwarmeatnh osd od eopgeyn dh ansy soenv etrhael pr oper
soi.l s

Met hodol ogy of the forest restoration of the phytotoxic
Theur f@afc et hesceonasriesatss of coal st r athte tew eorgheunredbauns rno cxktsur e
ansandy clays with h(indr e otnhsanu teSp g%, sta@ claand el phd35 %) .

We recommwendariants

AThepplication of fertilisablies rfolce&ksst maarli aand ol e nghoynti
restoratlinomrhis case these r ocks30a0r0e hiaw plhi etdh ei nc rtolses gont
from 0.5 to 0.6 m. The application of organic substan:t

amount
preparatory
opti mum dump

agricultural
sil so ple6 % c(l 1:n6e) .

AThapplication of loess to the
pl oughsngyehceond variant of the
(composts) with the adjusted
surface of the -apegwandprleeafalbow

BOoOEmbeldaedO0.iha@ omOor 861 ai med
cycl e

(growing

surfaceupofiywanre
pl ants

ar ¢

for gre

s urifna cteh eo fa ntohuenw a tabbaouutt e f O
p hy tTohteo xaipcp | a rceaat si orne sotf o roar

r d&,t i emhCe dd eNdO (i 2nBt)omiOn. t0h a i ¢
agricultural

cycl e

is requested as an agdi muomndbmme aibso ple6 i % h(kl :n6e) .
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Met hodol ogy of the forest restoration of the heterogene:

Theurfatet heseomgiesatss of anot her Ohesbumdaksmrnaglsc!|l ays
san@asnhi xture of .t hTehseep maobchiemst hese eamsaonard f ects and r e
chemical pr oMppepritiiceast i on of fertilizabl enortocrkec e(shseanrtyo ni ki
recommend it in the case of occurrence more than 50 %
rocks are applied200nC time tehmaithret cIrs0606 pl oughing from 0. ¢
organic substances (composts) with the -§djeunsbteadd erdatiind oC
0.30 m reclaimed surfacwep otfywahepanepar andr y hagrfiotltlotwur al
green manure) is requestedomtsi mnmaddim cdlisageémea  Ur: 6.) . Th

Met hodol ogy of the forest restoration of the clayey are.

Theur fafcet hese areabrownskasaitfiloftvdettddrayy good pedol ogi cal
Applicdteiradn lofzable rocks is not necessary in this case.
with the adjusted ratio C: efMbEead)e ddo n3hd bm Ord@dluait me 2 0Du rt
area and -uphetywad | pweparatory agricul turmalnuaydl @ s( greawiers
an additionalbpmeasmr € umph eilsople6 i% c(l1:n6e) .

Met hodol ogy of the forest restoration of the clayey are

Theur fafcet hese ar ejaes looon sivstsscoafs cl ay wi tTéhtevenr ypdéd mleo gir
properties drhesgoodcks are quiteReatreraftni tdlhees eMoasrte aBa s(icr
granul aeryydiféicult and expensive

Research of sand and power pl ant ash is going on thes
consists in the application of organic substances (comp
t.ha embedded-0i 3domOr2ze@l ai med surface -u@pf {ytwme aprrecap aaad
agricultural cycle (growing plants for greept mammr e) mps
sl ope iiscllbn&o(Od: 6rm care of .plants is necessary

Fi gw®rFeor est reclamation (Radovesice spoil he

2.6 M2t hodol ogy of agricultural reclamation

The restoratiomemegt biomhptl eigy atpspslei.c althieon of 0.5 m of top
of the areaatcsoneéidehges aOzye.c hTH ewfpo ltywwawr pr eparatory agr.i
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(growing plants for green manure) igpfriemumsdenhp as|l ame ai
i s-83 .%
2.6 M2t hodol ogy of hydric reclamation

The best example is restoratiom n@himehdé olewidlgly/ Me susege
further hydrié¢nredbleahdesR®asdest orati on works of the min

the decision about reduction of the brown coal mining i
mining in 1®22hnichlt wésfotateohakeeshbpgscahdseal.ing of
Three strata of clays (thickness 280 mm, 280 mm and
compaction 200 mm, 200 mm and 400 mm). Tot al tteéedhkrkinesls

restoration iofslakmpaotsiton and the construction of perif

Theecond st epwasf rntwomtkoss at i on ofsltchpee sc ocafs t tThhee dlea kaer eas a
continuation of the &gginddketrpv?i o.oavTlte ltakoesti s sensitively
into reclaimed dumps of t hes owpteme rpn ta md nseo utehy Skd/ sbtbbrerd . s

for commerci al and recThaetbenah andlithatisprorting ships
sport organizations and pubs wil/ bleorse dtuarnt @edt 0 matsioaunt ho
sl opes under the .l ake coast started

Theunning water tosttdret dbramer2dmdinte. 86008ceThbé rtihvee rwaldheSe
The water is brought by industri al water pipeline from
power of thilk, Zoflrwat érs [#@e r6Tsbeeccoonndd p er mi t & enlihneeo uw acteenr

t hfeor meoral pi t . Kdthheinrodo rs b breecteuriasl wat er bas.i nT o wahtee rl arkuel
will finish in 2014. The area of theotakevbbufbélwhaethe
mi I3, tmhe sea | evel of the water surface is 199 m.

2.6 M8t hodol ogy f oerase slteafhbtlsitsoiciammg iuapra |

Thapplication of ifsrgtrhedviazdbling rmrecksr ati on ameaa obde d au ¢ é e
bad pedol ogical properfmestsarafl dwmmgesscdlsn areas ifroutnkde ng
casef aovwfourcamlde t i ons

FigwBrSsuccession area (Radovesice spoil heap)

The | ocation of undder qqo ensat dredbth stwdcdtt eber mhned on the b
systematic researchl of i samteclecsalriys gtio ppreadood eodyi cmdp mchhe
t hmor phol ogy of &ahd {aertaieo op defre mhledlmintcatisonal ecosyste
already spontaneouslwndcdrardeelcit i dewehdptions.
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It is also faunhdbbeoliogi€al ppas&sve -mmoat by habhahdeane t he
protection and research of some biological, geol ogi ca
second poissirbdhskcitey and relocation of uni uae tsyapmpclaels & xam
the preservation and relocation of unique petrified tr

2.6 M2t hodol ogy cfoonrt atnhien astreedasby salinity

The problem was discovered iexc26k6 vewlenat hhef chuseses owa
a number .ofTodaeee &y i nogf ctlhaey sl peddli 6 yi @alel y quiatnel hsdogolgre ne
proper(tniiggsh the exception of t owe rfyi ofea kdoreR i a cttdieamgdorslyi yt i

explanation for the dwash tabfisonolodryedpoleaindamssul t s, despi
di fferences between the i nHiig/hldyu adl kparl o bnees ,s od(dintfr ieraaore gi eodr
from 7.11 to 8.05 and usually exceeded the value of 7.
Thal kaline soil repHtapprok.thbdovaeialf o5) naeghtalvVéeéycbhbmaseql
most tree SPBdeccikeasge of nutrient uptake (especially Mg)
is particularly swogondiyf ipclaamtit.s Itrol gemaéeals) i ghtly acidic
Theresence (oaft tseaslttesd gy psum) i n the sietawatniionng ehvoerni izwoonr s
clearly negative. Bonding to water (gypsum) dries the

After evaluatitmg atl h e popfé st dedinedves suitable for moder :
on sel ectwak arecadsnme Atiedr consider i ngapgmldiicva tdiuoanl od p tainom
swllat e was pr oDuoes dtdoght hceont ent of ammoaunlioiwesc fei hg ogenr ogen
fertjilpaetd civtlalrlley for spri nAgmnicerrituim laszelnigg otfl ysoddisdi f i e s

S0 iutsefidsr al grplantmseutral and adltkdlsi nencsooriplosr ated into
it evenly. 't i s wmeHysisoollougbiloeh |itna cveatifeerg.t pBlo dzterailtbayt tels e
better release aofd ploomep hmi megs al compolrmekcso mme ndlee odloislage

ammoni upnatsauli s appkgx/2 B0OO m

Tab4.8o0i | reaction of the soilssof pbpatecuoegl acads obefboomena
Ar e a pH_befp pH' aft'e pH'befc')r pH. aft.e
applicatifjapplicati applicatigapplicati ¢
BSezno 7,409 6,92 7,30 6,72
BSezno 8,05 6, 72 7,11 6, 33
BSezno 7,85 6, 92 7,45 6,90
BSezno 7,40 6, 69 7,19 6, 58
Mer kur 7,57 6,70 7,76 7,21
Mer kur - - 7,15 6, 88
Mer kur - - 7,76 7,21
Liboug - - 7,48 7,15

The resul tssesef (sbhe Bbabhl g No. m9i deernaobnl set reaftfeeacti j briematsiso m
of ammoniptamesThe work toldaebtyshewd fnhhrea mtped valatdfon2 iye:

2. 7Some practical results d@dhppecomméendedf méehodbli e

Appl i cdteiran lofsiad | radsstanplog t ant rest arsaetdi onmo waatalyecd The ma
raw mataerteoplso d, s selsesgamaralindomposfThe most i mportant dumps
this methodoRadyv easriec,e$th®i mp c e B2dluimmpa i nt,eBrrnaaRa n ¢ u adpudm p

ot heRress.t oration of the exnSmplieceofduampsuccessful (fagplpdS cat
2018)

St Si mipoé | rlesa mriatpipdri cati on of bentonite

Thet Si msipcoe | rheeccdpamati be fwassecllamatei s i mgeéatn recl amat i
process€&€be dump is |l ocated to the Southeast froeln®7t3he t o
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The surface of the crown is 160 ha and the el éoaebsonyr e
recl amadolonipn at®6M t h segyard tbanges ofi hhtethsetuldd mplea retoinreg
virtually Mdi edheusganeeatt iiomeyaocai on befcfaeweti si8rnt orfirtoens t he

Bl ac kni hhiel weea@d@ for technicd8lher ¢alyamatoifon he brought bento
cm. Thfel wawed by agricoftuhel duempl ainat nowi th the total

Theuccess rate of the seliecopar meti bd@dd Wwiva ha mibeddeHdU By
sampling and anal ykiomg thes Sdaifipmhktere cr eaetwi osnoidvaps of i |

(
ident(ideedfi gur @hBdi Be i s adupparedd anystdircst i ng of topsoil (
topsoil and mbddt encilotmeg)ée;sta ng of bentonite (or the mixt:!
original material of the dump.

Thepper daryxirst s, from the mingewaylkezgil ¢ialli|mptodt mto r 0.1 1A h & WE

mi xture @afnds paomsmuis me sairtee presememi cTéhlei guataes friTehwdl vy
reactiisonndi ff etThrpabsoripshd binum t ahéghdi ng to the bentonit
contefmtcal ci.t efcheeatr € es ofi boiwndodamt ent oif mehduimunsTchoent e nt
of acceptabl e sufsdarenphosgpridse diiscuom t o hi gh f orporhagrse uimu m
Regar dignrgaitnh estitzee gaoii t € @seenrdsye t o IThha@smyiatraebl e for Thael am

mi ddl embayéy coesitoansitneft he mineral ogical composition,
of mont morisldiolninteadtihceend y, atThaabisnoeripdtiigthwi t h gr owi ng amc
mont mor il | orciothndg)enandft itcel.ci Tdeenitengr wvwi nngi t r asgelnovdAmeé hu

content of sustenanceagiasnsti ghel ywpopeaowil rmgperi.m eF rod m vti leew,
sampl eki gahhtel y. cTohaer scer i gi nal materiwél lodw tdlea ydsu mpi tcho ngsii e
These sexitsaasevere for reclamation

Theesults provehsusekssted metbpdi brf é&elagmaSttli%d misc es hown
table. NWith r escpectento mah&ket p,riioctotiosp olsen tbdteh itteo taypopel yo
recl amatwiadm y s

Tabb% €he mipceadlo!l ogi cal propemtitde @fx ptelm & meiolitolallg ram edae vSet! Soi pnmi ecnet

S1 pro Nc| Cox| CaCO| pH accept_lable sorption c

-sampling (%) (%) (%) | KCI mg X g

interval = i Mg S T \Y

( m) mmo |l / 10 ( %)
1992

0.®05(0.0 1. 2 1.0(6.1 8 240 215 15 15 100

0. ®%09(0.0 0.9 8.6| 8.4 3 260 986 32 32 100

%pod 0/0.0 2. 4 0.5|4.17 1 100 190 3 8 39
2010

0.®05(0.0 1. 4 1.9 6. 9 185 200 16 16 100

0. ®%09(0.0 0. 7 9.9 8.7 3 215 939 31 31 100

%pod 0/0.Q0 2.9 0.2]4.% 1 101 299 4 8 50
2016

I0.@05(0.0 1.5 1.0 6. 8 240 215 15 15 100

0.®,09(0.0 1.0 8.6 | 7. 3 260 986/ 32 32 100

’pod 0/0.0 2. 4 0.5 4. 1 1000 190 3 8 39
2022

0. @05(0.0 1.8 1.0 6. 8 268 222 16 16 100

0.®%09(0.0 1. 1 8.0 7. 4 262 983 28 28 100

%pod 0/0.Q0 2.3 0.5 4. 1 106/ 199 4 8 50

The St Sipmitcekeammati on has AMteetnhe ocenpd wn ealif r pwi gthd crmp ,9 Oa
surface, surargourcdid d uwiat ferrevcd atmad | blost town citizens. @)
forestry retcdamiast otnr avi t & wer e bui |t
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FigurSeoi |l profil eaepwiltilebt&iomoociet spoi |l heap
2.8Conclusi on andt hlee sGzoencsh |Reeaprunbtl i c
Today'sr ec| amat i oisgrseditelivd uenced by the " CzefobndeRatthéemdoht i on

the 1950s. Thisis based onthepr i ncoifplreest oring the | andscape to the st
acti vihemeaissand tr adi t i oofhreclamatioa ardhaogdrsi c uif o ueah iy @ r a Theiigco a |

isthe creationofar eas wusabl e f or ag o ifleodirgthemire withwater dnda reesa triyng a | a
Thisprocedurehas | ong been handabhlewedacergsairdleerdabl. e success

Ther ecl amati on scheme given by titisePlah forgemediatoh and neclamatianr e s p o n
of the mining site - survey of individual areas and areas according to recommended methodologies -
determination of the reclamation methodology of a specific area - implementation of reclamation - subsequent

care of the area.

Thisschemei s stil |l t hoetitimes&ar wuiseg t o r un .These are ntaialy theacionsotfl i mi t s
i mpl emenandfpirom!| ems wi t h. Thereford,itheeurssei t ¢ f spontaneous and

successi on inthe tedulvdtien of land after miningisst art i ng t o b.erhissppydestteed mor e
prerequisites for the creation of a colourful | andsawapén exceptional ,mipehti ecsoldd giea
resi s twhichcsevenmor e valuable for recreational wuse

Anot her trend i$perhapeirditatedtiythéplnanned recl amati on of t,he LSA
where mining ends in June 2024. The territory will consist of 3 main areas. On areas that are already partially
reclaimed today, the reclamation will be completed in its currentform. Devel opment f or bus,i ness

aswellasener gy use in the f expectedfinlopalioostwheredhe technioalbackground of
the quarry istoday,andi n | ess val uabl eRoruegchllayi nae dq uaarretaesr(1l bmi2) willbee t ot a
l eft to natur.dahcdtedehgphioleirthidloaditewi |1 1 be f i |flomstreamafiomr al |y

the mountains and from groundwater directly in the location of the current open pit mine. At the same time, the
pl an contains a ftarhrei tporsisalblreedantwe e construction of a

3.POLAND SITUATI ON

3.1Silesian ¥CaseoB8ealdyp

Pol and:Yshdpusgtri al and ppestemit niumg gaeeabal | erfges saunsdt aoi pnpaol
devel opment and l and reclamati on. T hgnidfeicclainnte airre as o
rehabilitation.and revitalization
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Theconomic and soci al tr atnhsef op rmadeussst sotfr adnest ¢ 6 et @ s ed

awar emensds demamaqui r ecnrbemctespmoisinngdust ri almi andgpadsithas i ssues
deindustrialization, such as structur al unempl oyment,
recession, and the <cl| osrug,e noofs tefnftipioeenn d msltusit & 1o a Aibrmen't

heavily ur bamidzedter ecas si B8 spatuatl pnsconomic, social, e
| most Eur opeanefcfodurattse i b mp he mefrotre dytecarrsest ore degraded ar
communit iTdiseivi t ali zation invbkeesesiartm@ade Eopo mbmiesi dent i al
cul t,urmelcreati on&f f capitnzeeds pat i al and dsafmet mathiadrmedtus t r i al
areas uwedrer t aken in Wast erar | Fu9abdpet mend 18980QsheCemagal of
Europeanontri-esdutorsit al revital i zcatrirdnre dp roajte cstisnncteanvteh eb e!
recent  hyaeviees ome@e ofmodthei mport amt déhaeel opamedngv i t aloifzat i o
cit(BPemaEGski, 2009).

One oftrthecal regions is t hevh$iclhel daiaagne s\hoei nvuonaieesrh i ot r p a § t
angpgostminingnl ameés countr y.aci€sheuwsmasc hrsehsssuct ur al unempl o
decapitalization oatnndv nfoamentat . Eddpravkat beamo madansf or n
these izmthnesmoder n,recsdmemnitbtadrmmelcr eat i onalwhsi pcahs eig$ta ra l

sustainable urbamddawelidp mgntur ban sprawl (Pactwa, 2021

3.1About Silesian Voivodeship

Th&ilesian Vhiatbeeslirgest aimodimgt roifalposnd postminjng ar
whiehtilweroest peraz®itvedifcearn vereating new | BGG@tsonsatbndol
acti wvrietliastsed t o deep undergroauomc dmrdatcod!| i . mi nhing @reviah

Thenumbaend awidd conté¢mee&sd odue the justThHasmemsane an Ppswax
spati al degwadathi oegatively affects the rergevwint aloif azneatgieo
posthdustrial gproesatisni ngqchudapportiuci gyveew heoci al and eco
funct,ionps dvenierst het apual i ty offhel irfeevi t al nd@adt minalof arpeast
i mportant role not only i n ®welapmd dwd s parl asvoldam r &ulke e p e

guality of t he ur bTamueseintv & Irccio zeaatt iledsio n d i tnieccness s agwyst ai nabl e

devel opgKerftmi erczak, 2014).

Theevitaloifz aftaigbtinst rir&lqgu mamefafsi ainerftf ecti ve managememdsepr o
key el ement opl aunoacags of s3uadhhd pulsaen np rnegc escheotliddadynlt @ foifc at i o
these anmtthaei r savtaiJoor hc|l adiseg samBnd dveel op peonteadtfi aal gi ven ar
The devel opment of t hesi QinliddicamtVogi Manddauteing ejds ryi nmarraidli

coani niannghet al | uThbg ureisngugntocesses in coalnminiangdamad pmi
substanti al changes in the ecomodrmihd nspgher éSidfesiimai Wiod w e
currently continued as part of the just t ralnisgaii @dat iporn
processes within Toheaktemti matnigoni mfsumnhluat synal | area ha!
significant transformations 1©0¢&s udhtet engsthiwmesh ¢ @ ppdiitrscamme nt
sinkhoHnevsi ronment all sbhriematisune mi néi swahtaergse d i wao ersaur fa
Practecvadyycity in the Upper Siwietshiam iCosal b dBuarsd anr i heass dai

associated with mimneéaqgugi eaeittiavla hzdaet si josnfwd it mpdtainodnee c o n o mi ¢
acti voirt ipehsevi csfe oosy ssteemi(€C&E, 1990) .

Therel aokKaacomprehesgstvematamnab| iawlay |vaabllseet i ofd e gr adeédas
containing information about their value for the econol
and accelerate theseriecwsnobmarr irerusteonf tAhkese viiteerasd ol
i nfor matwhdadtls oi el d by prFvamet Rins ipakespeattl veattdfa of t
postndustrialn aSidessdaqutwiel i mpl ement attenmofnvaeshk qneagt p
sustaispddtm@nagemenmtndppnopri dtasedatsyoet atnlse ri dfi uind
restore their functions (Program, a&2d0t0i8gmad Tpreopvpifdoepe | at &
tooégui pped twostuhp pahahtea pr ob e 8 giorfign douwossttr i al sites Dback i
circulwdtiplreans eramiemdgrandciheg r i nalt eeimd rafst, s paecenrveé r onmantd

cul ture
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According to data published by the Ministry nof20AtBrerceal l t
wer®269 hectares of devastatiend tdhred Sdd grsadend Vicawaddesh
approxi ma¥dé8ley of the voivaicms BDptOhsi sarpeear cent age sl ightly

0.4QwBUS, 2020) . Nati onwi de, this percentage is more th
requiring reclamation, the Silesian Voivodeship ranks t
since 2010, while on a more general, npartii nmanrayy d aewsed , o fa
degradation andndekheas¢e¢magi ofn , miemsiprecci al ly coal mining, w
al most the entire increase in the area of | and requirin

3.1.2. Assessment method for mining areas

Mo s t ofmi mo :tg, ea.rgjenaa cw a svtee h e depds/,b ulré wal t ailings, gl esed
suitable for industrial anldl sceattenmei anli needav ¢ lianqpdne rstt o
areas of operataftgercoal osmirree and removwinlgl ulseel ssst dif
redevel opmentTep mo BAROMNIFd Ed Dt e np owsigredlu  torri al l and ,bhat is
underutilized due to |l oss of their fumnotitéehdwaset mféer an
mi nehose operations will ®Hhlke ekREMnYUNShB8ROWNWNGE EL Pbe set .
particular amenai mgl ptaest tondustr,i ani tshi tpeo sasti btl ke ody refcd se
and infrastructure or contaminated areas, which were us
Due to the transformation of mining areas |l ost its func

Land use phaunhidnbe aperefaocrd me cditso pcohsopopsbeb pr i at e recl faomati on
mining areas that have | ostDespwibkl ofobnghosedthedu ® ptha n
the |l arge supply of devaganosttedofanmd nd emgr aadreeda Iwaind, btehenc
futurkt the terrain whephewdsohofnvavivel chactrshdewve!| dem:
are observed. dGhbeseaperothksesesonomic value of wastel and

To suppodt use plannwinghidmicpessegnareas and most sef éetci 0N
rehabilitat,eoal mathodsredevedfoppment ngoaedt aati ve mines
applied for ewhedtbd PGGes

Theomplexity ofangroncedgsaents assorcewittealloifwiagphindmiszed r i al a
degraded areas necessitates -ttdhat eproayncdi ensiinlffyo agnad @panii la
enabl e investors to mawkemenusoirnge dpadseticri isRleabahbgvo maj or
projects concersatngont biéndwakoriahd at basr description me
conduicdreaeln Podrmdaddt hénotmgt andboth cases, research was ¢
factors that investors consider when redeveloping degra

I n Pol atpideo j wa@d mpl ememyt edhe Centrali NWMamiomgall nReésearteh |
Kat owWwiooce t he Sil esiiam sVoutvioaegprhtPPremao®!)(, TPPMiAEO0gl and was
conduftoedt he Bl ack Kyunhe yUmiegémonsni ty of Wol O&rl h arnPgPt o2n. 0(
system evaluatés nvesemeaspact saa@lcad mateinemasncdo sppospeovi dl nd o

ecosystem isemrdriicesmainly aimed at urban planners, ur bai
transformBhgbhnsh Thagedhapsaeti xed met hadolnggywoth qualitativ
approaches, which planners consider wh e-n n dnaskti riga | d eaxri esd
pri maryofusehs sydysvemopetwls syat@imdasadd facilibatagthbé

degradedewaalkaste basadsipcercs fi ¢ @midt eneerl gpi fays sroics kast ed wi t h
industrial | ands.

l descr i bi-inmd ystsrticad n sairdedatsRB EC@®Lr 0 j,e dBiRé C I ndex met med was
it is more general and requires | ess data, with greater
definitions, and the -assestmenl meehesdubed poast he BRI C
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Tab6.€riteria and assesismeunst meahodr éas EBREC I ndex met hod)

Criter Definition Assessment Method
Land ConLevel of curre|Degraded areas already been
Completely vacant | and
Partially developed | and
Landrigi1Type of |l and u|{Category A |l and: Small i ndus
historical dev|factories and plants, sites

the beginning

century Category Balagesiowbrkshops,

textilsessal @emalolod processing,
plants, small chemical produ
fuel tanks
Category C |l and: Metal ©proce
pai ntsodrvent production, smal
smal |l er power plants, rail wa
refuelling), sites with |l arg
Category D location: Large g
chemical plants, rdépatesjesh
di smantling and constructi on
|l arge fuel tanks
Future L Planned future|{Production or commerci al act
Use Pl an |l andscape," business parks,
Open public space. Residenti
gardens (apartments), school
Residenti al buil dings with p
children with playgrounds an
cultivation areas
Watdazar|Environment al |l sol ated aqui fers in an envi
to water, incl|pollution. No surface water
of Il and contamsurface water within 250 m f
quality canal not directly connected
Wat er protection zones. Shal
near the site and connected
Exi sting pollution migration
LocationProximity to c|{Over 5 km
Bet we-Bnkt
Bel ow 2 km
Accessi bhAccess to high|{Poor access; over 5 km from
centre city centre
Average -ace esfs t he cponad ta comesy
Good access; less than 5 km

from city center

Nei ghbor|Types of | and I ndustrial [/ green
t h

e analyzed & commerci al / retail

Resi denti al

I nfrastr{Presendcreaionfage [No infrastructure
systems, power A
ot her utilitieAcceSS to specific types of
can be utilize|Weldlevel oped infrastructure n

Pr-Broj ec/]Scope of acqui|No agreements
Wo r k for nemsd and

Some agreements acquired

Al'l agreements acquired
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As part oifntREEQ@Irloj,ebée met hod was modisfsidedc i tihes of P c

posnti ni ng aawrdeatshe typical chall enges faced by ailsadsotnor s
was condutthreede winaihn future ilnand nudsse directions
I ndustrial. PTlhdscscemari o |ikelymincongebandstapasfonmol
for industrial activities. This could involve the con:
economic revitalization of the area while considering
resources.
Residenti.all nArtetaiss sc-mnmairng, at bas pasé envisaged as po
devel opment. This involves converting previously indusf
that they meet the | iving standards andrhwoddastructure
Green Spaces or Renewabl eTlkEnher gyekanidocfioocmses on ec
renewabl e energy projects. I't could include <creating
energy infrastructure |ike solar panels or wind turbin
of fering environmental and social benefits to the | ocal
Foeach di,raddt ifoanctmarss iwdeerrkeud depending on the future | a
were given.
Active coal mines in UppheichSi hesinamnatrCed &d |yyaBrnanbesch c| o,sed do
were selecastedstasdy areas to deftiamle redevel opment poten
Three active <coal mi n e sk WKr eB ool peesrdaatwe d$ nbiya JB G R Galz i Wk pe |G, |
Kat owi c,e aKijdl1 BoSnica, Gliwice (S1)
The area of one activemedShamsitea)he@P2)(,Skmaampys reaftiBLo)n ala ntda
(W2) |, which ara¢eddoaastéedenemanesvalkene al so anal ysed.
TabT.¥al ori sation criteria for Silesia postaniemnargi mareas and
Weight
Indicator Evaluation Description of the assessment production | housing grg%ns
direction | direction Qr .
direction
1 Natural content, increased content
le of soil
Scale ot sol 2 Poorly polluted, moderately polluted 0,5 1 0,3
contamination
3 Heavily polluted, very heavily polluted
1 Isolated aquifers, no surface water in the area
Exposure of 2 Isolated aquifers, surface water contained in sealed channels 1 05 03
water bodies - ' ’
3 Water conservation zones, shallow groundwater levels,
surface water on the site
1 Air Quality Index: AQI <50
Annual average . o )
air quality 2 Air quality index: 50 < AQI <300 0,3 1 0,3
3 Air quality index: AQI > 300
1 Outside the flood or water hazard zone
TR e > In the vicinity of a rooq a_nd Waterlogging_hazard zone with 1 1 03
potential impacts on the site
3 In the risk zone for flooding or waterlogging
Oultside the zone at risk of landslides, submergence, sufosion
Geological In the vicinity of the landslide hazard zone, submergence,
2 f : S 1 0,7 0,3
hazards sufosion with potential impacts
3 In a zone at risk of landslides, submergence, sufosion
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Tabl e 7alcoornits.ation criteria for Silesia postmining areas a
Weight
Indicator Evaluation Description of the assessment production | housing grg(lezns
direction | direction | '
direction
1 >5 km from airports, motorways and motorways, industrial
zones
Noise exposure 2 2-5 km from airports, motorways and motorways, industrial 02 1 0
zones
3 <2 km from airports, motorways and motorways, industrial
zones
1 Outside the mining area, thermally active area,
_ shallow mining area
R.IS!(S relf_\tt_et(_j 0 2 Outside the mining area, a thermally active area. 1 1 0,2
mining activities In the shallow mining area
3 On a mining site or in a thermally active area.
1 Connection to national road, expressway or motorway <2 km
Accessibility - . -
. 2 Connection to national road, expressway or motorway 2-5 km 1 0,7 0,3
expensive
3 Connection to national road, expressway or motorway >5 km
1 Connection to railway station, bus station <250 m
Accessibility - . . - .
. y 2 Connection to railway station, bus station 250 - 500 m 0,7 1 0
public transport
3 Connection to railway station, bus station >500 m
1 Small industrial sites, mines or heaps, factories and plants,

sites with very small or small fuel tanks

Garages, workshops, mines, railway lines, textiles,
Site genesis 2 small-scale woodworking, sewage treatment plants, 0,7 1 0,3
small-scale chemical production

Large iron and steel mills, large chemical plants, fuel depots,

3 larger power plants, sites with large fuel tanks
Location in 1 distance from site < 1 km
relation to dense 2 distance from site 1-3 km 0,5 1 1
residential areas 3 distance from site >3 km
Location in relation 1 distance from site < 1 km
. 19 compact 2 distance from site 1-3 km 1 0,7 0,5
industrial and
commercial areas 3 distance from site >3 km
Access to the 1 Available > 3 network types
infrastructure 2 2-3 network types available 1 1 0
network 3 Available < 2 network types
1 No building facilities
Building facilities 2 Building facilities in good condition and adaptable 1 1 1
3 Buildings to be demolished
1 Protected facilities in good technical condition, adaptable
Presence of No conserved sites
. o " - 1 0,5 1
conserved sites 2 Protected facilities in poor condition or difficult to adapt
3 Protected facilities in poor condition and difficult to adapt
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Tabl e 7alcoornits.ati on poBtewinanffornr 8abeand weights according

Weight
Indicator Evaluation Description of the assessment production | housing gr;(lazns
direction | direction | '
direction
1 Municipality or Treasury Ownership of public entities or
_ ownership of private entities
Sty Municipality and Treasury Ownership of public and private 1 1 1
structure 2 "
entities
3 Private ownership Unregulated ownership structure
1 Location in an economic/investment zone
Investment areas 2 Municipal investment area 1 0,7 0
3 Outside investment areas

3.1R8sults

As part of the pREEICH®LNgrey tworak sionk atcshhehembeaer ef sel ect ed
valsati on metwhad h sebwedsa$othehoosing the .Actevei amab
minésn Upper Silesian Coal Basipn awmmieah tion bteh ecewmweetds &havint
as case sttudydeafriermes redev.@dhopmenmatctpoeecioiadl mi neKWKre op
Bol esgaw $miagy, ,Raczh sWwj €k ,r nleK WeBWwBo&ni ¢ W1l) Gl i wice (S1)
The arcme oddtSiodemi cane( 8®&dhaste heap (SkaneypepeBa)i omald
tailings (W2) Ineawhievha !l airad eldo aattadral ms@eds wer e

b = ot A Y - 0 :j..;_;.; 25 : 5 km

/ f [ wWujek active coal mine (W1)
\ L I Wujek waste heap (W2)
; 4 5 : [ Soénica active coal mine (S1)
q [ Sosnica waste heap (S2)
I Bolestaw Smiaty active coal mine (B1)
[ Bolestaw Smialy waste heap (B2)

Fi gbrSa tuessed i n assessment of valorisation met
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The tabl es bel @svs epsrsenseenntt rtehseu!| t s fdoirviidredi vii dtuca | diarr eecatsi
devel opment .

Tab88i te assessment result for industrial production scen
Il ndi cator S1|S2|wW1l|W2|B1l|B2
Scale of soil contami|1,{(0, {2, 1,1, |1,
Exposure of water bod|2,(|1,(2,12,(2,](1,
Annual average air qu|0,{0,{0,(0,|0, |0,
Wat er hazards i,(1,¢{212,(1,1{21, (1,
Geol ogi cal hazards 1,(2,11,(2,11,13,
Noi se exposur e o,({0,(0,|0,|0, |0,
Risks related to mini|3,{1,(3,13,(3,13,
Ac c e s s-ielxipleintsyi v e 1,121,(2,¢(2,¢(1,11,
Acces s-pliblliitcy transporf0, |0, ]0,]0,]|0, |2,
Site genesi s 1,{0,1,4{2,11, 40,
Location in relation 0,{0,(0,]0,{0,]0,
Commeroial areas o o|T|rifr]r]1)1,
Access to the infrast|1,(2,(2,1({212,(1,1{1,
Building facilities 3,11,(3,¢(1,(3,11,
Presence of conserved|1,|21,(2,|1,(21,11,
Ownership structure 1,11,(2,¢(212,¢(1,12,
Il nvest ment areas 3,12,¢(3,(1,1(3,]|3,
TOTAL SCORE 22,13,22,18,22,23,
Tab9.8i te assessment result for housing scenario
I ndi cator S1| S2|W1| W2 |B1l| B2
Scale of soil contami|2,(2,12,12,12,12,
Exposure of water bod|1,(2,1,(21,|1,10,
Annual average air qu|2,(2,12,|2,12,12,
Water hazards 1,12,(1,11,(1,1(1,
Geol ogi cal hazards 0,{2,(0,]0,(0,]|2,
Noi se exposur e 3,13,(13,1(13,13,13,
Risks reniatedg ta@eti vit|3,(3,13,(13,13,13,
Ac c e s s-Helxipleintsyi v e o0,{0,|0,]|]0,|0,]|0,
Acces s-Hpluiblliitcy transpor|{ 1, (2,{21,|1,{1, 1|3,
Site genesi s 2,11,(2,12,1{2,1(1,
Location in relation i,{212,¢(1,11,¢{21, (1,
ommereral Tareast " oo Jo o o]0,
Access to the infrast|21,(1,(212,(1,1,1{1,
Building facilities 3,11,13,1(1, 13, 1,
Presence of conserved/ O,|0,|0,(0, |0, |0,
Ownership structure 1,{212,¢(1,11,1{1, 12,
Il nvest ment areas 2,111,412, 10,|2, |2,
TOTAL SCORE 25,24,25,22,25,26,
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TableSite assessment result for green or RES scenario

I ndi cator S1|S2 |Wl (W2 |B1l|B2
Scale of soil contaminO,q0, g0, €0, (0O, ¢0, €
Exposure of water bodi|O, 0, 90, 0, (0O, 0, 3
Annual average air qua0, 0, €0, 0, (0O, €0, ¢
Water hazards 0,30,€¢0, 30, {0, 30, 9
Geol ogi cal hazards 0,30, 90, 30, {0, 30, ¢
Noiseposur e 0,0, qo0, dqo, (0, (0, ¢
Ri sks related to mininO, 0,0, g0, (0, 0, €
Ac c e s s-elxipleintsyi v e 0,30, 30, 30, {0, 30, 49
Acces s-pluiblliitcy transporto, (0, q0, g0, {0, (0, ¢
Site genesi s 0,40, 30, 0, (0, 40, 9
Location in relation t|1,¢(21,d41,d1, (1, (1, (¢
Access to the infrastr|0, (0, q0, q0o, (0, (0, @
Building facilities 3,012,043, 41, (3,01, (¢
Presence of conserved |1,(1,0Q1,q41,1(1,q1, (¢
Ownership structure 1,¢1,q41,qd1,1(2,02, ¢
I nvest ment areas 0,¢(o0,qo0, do, 10, qo0, ¢
TOTAL SCORE 10,9, 310,(8, {10,|9, 4
Thassessmanst car mined i xuts el , ,eowtad di dghietmetsher r suitability f.
producne indentainglr e@nerenewabl e . eBengyssiwtee® c aclrciutleartiead
suchsaisl cont,amaoaéehdnbetamemnwuireonment adr orviisdkisng a comp

framework for future .d&elshieel ® pmai¢SoSind t®2 29 thppebest topbie
for the industrial a n d nr ecsoinsitiernabsst a, mat shkee dBals & @ $teidg WELe t
t her een RES s.cenari o

3.1Cénclusions and |l essons | earnt

the niiansiengofareas owntalpeobyed®GCBlas besdsing the reclamati
ppotrhtdse ci smackn pgocess regatdichgomhef the optimalThriesc!| a
creases the chances of wutilizinghaped |hayndt hhee cohlarn angt &
e land itself and its surtramugqdt nigand Thee tdad wead n@wmd o T
th the munasiiptaliigd yresponsi bl e foropsghamilnd annplatuisal mert
rl'y stage ofprreefcelraamhatyi obnef ore the | and | ospsanbhbnguof
appropriate recl atmadti owi lalct emhanes or mai nt ai n t he i d
reclamation of | andaiamist etro mi easthgr eacdégi aded areas to ¢
benefiting the environment, | ocafegoimmesi Aycompdepensabm
incluoeichgecal ogi aamdonoanal ysas wel toapemnatiwer with. [ ocal
Earildygenti fi cation af | opnsdriedlre fafcaddtoinvse r esa@amohicrei masodtgieare n
t heegati ve | mpa,ctise aoduanyaaitimagbl e devemiompinmregh.tarodfaspost

3. 2Konin Basin Case Study

3.2Main types of reclamation used in the Konin Ba

Th&onin LignitleocBaatseidnh i n t he Great esri gho [faarmedem Yo he o®es hs
mining and energpl aydogtanisaeigppptiyaingreher gy resoltceviear
amrea around the citiaemsdodnKompa@asaemdwidBeekn ,Cotlder iMi ne
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Brown Coal tPNgméAdvam-Kkvoni n power pJaabhdcampbekated fTddisl it
region is chainadbdtdriigmed ebWhdieqplosf 6smed t he foundation ¢
significantly influenced its economic devel oZmBe PAKLt hr
S. Asesponsithhlee ofpoerr at i oAda no-fw baontdh Ktalnd n mi nes

Howeveri,nttelmsi ve explodepbsohsobabsteidt &aol environment al
hi ghl i ghnteiendg ftore ef f ecta otei ornesc| faomlat ownng the cessation
chapter wildl meesent paoidocahteesf recl amation inandcde Ko
speceXamples ofalktedhi oeastore ecol agitdeael rkealiaonnceec Isamdt iaosn
efforts at thpeitl- Fwin Open

Thdadam-w Brown @6asal aMrmeh history of brown coal extr a
overburden removal and external dumpitngnicneemmeOvcead tahte ty
mining activities expanded -ptio innicnleusd e Btohgrdeaeg - and d iVW§iaodnyas!¢
Toget her, these operations have spanned an area of ovVve
industri al and economic | andscape (Orl i kmpiwts kini, ne&Szwietdh i
Adam-w Brown Coal Mi ne -piats, t\Wkei Alameas®peaxtraction i
opemit areas included in the Adam-vw Brown Coal Mi ne i s
1 T y:)écie ec - 3 N
|/7 \'\
II‘I \:I jL
| Q)9
Voo — o ] wm 4 DAY : -
Fd 7 L
Otkrywka WIadgsIaThl‘ - 2 G0 L8 ~_ ‘C.J 7
- ) \/ ) D
| 'ﬁ‘l]‘/ﬂ-‘ i A a I~ . E‘w
- \ & lHIn;wka anzth 9 ¢
| { -
SN — ("W ' Lo
st i| Brudzew L (7?1‘%\\ E é «_,--_x“\ A,
| ] ) 1 : | -~
o { v v & > .
| O | ;.é o Ao ‘.I':"’
| | "\_.,w fﬂf
’ |h MAP KEY ey
‘ n : ::2?:: - Current extent of the open pit * L\ﬁ‘ ill
i 1 i Planned extent of the open pit * L
l : - Coalface extent*
| g
| : ) Internal dump*
| E Extemal dump®*
| Turek
D Mining area *
\ i T = ‘Eg Mining site **
I c’_i — o D Documentead brown cosl deposits **
| s e [
() - \ \
| R S
PIZ',"(UH.'] - o MI'::,?:\,:M;;‘:)N“ émﬂu;ﬁmkm Ishtuty  Gospodarid  Surowoaml
| | Gempadand | Dehrony Bogachs lnersinyn MIDAR, =x ot Apri 3, 1013
. | | "
"Malanow| | Lr _
Fi gwbrEext ent -PftOpeeaas in Adam-w Brown Coal Mine (Kasi
Th&onin LignhibobpeMahed by KWB "Konin" in Kleczew SA, h e

operations in 194%.wnled N3 ®Er prheestK&dMBe Konin was- trans
owned company, which in 2012 became part of the ZE PAK

Coal Mi ne has expanded its ligniteimi nminge sqg p esriagtniidn sc as
the regionés industri al | andscape. The chronol ogical
presentedlli nCurarbengpilty, | opeint e extraction is being cond
plans to conclude operations at this |last pit by 2024.
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TablE®Opemkits of Konin Lignite Mine Timeline (ZE PAK mater.i

OpeRiMi nfStart of End of Op
Ni esgus i 1945 1953
Gosgawi 1953 1961
PNtn-w 1958 1974
Kazi mi ef 1962 2001
J:- Twin 1965 2011
Lubst - w 1971 1999
J:- Twin | 1982 20009
Dr zewce 1999 2023
Tomi sgay 2005 2023
Ni esgus i 2010 20214
i_ | \ \‘ k. '\J/I N :
I L% 5:} \_‘ ’WL
2 | N |_ 4 e _ s s
? ; llh;wh{g‘gfliwi ¢ :_ 74 \ f
1 R ol Lo - 13 \"?\i""_ —r—t i J,\:“ — ,rg__". A
Vikrhwhadiinia N | 2 “‘/\}. =31 {,‘:’Qf}(‘ ﬁ,?\fy
e SO IR A :
7 2N N P S s 7l AN
N [ | MAPKEY
4 | ! ag\i‘ :::?::i . - Current extent of the open pit * jl\/
T 3‘) =t Plannad extent of the open pit *
| | 43
| . f{}%\;\ | ()J - Coalface extent*
s T A 'S o
=] ] | Odkrywka Drpewce 'M/'& .
K | :c“)’r":\f‘“\g ‘1\\ 4. I:I Mining area ==
| | il z . [ Mining site **
! D Documented brown coal deposits **
\ : e
I ot s
Fi guwrEext ent -Bft Opeeas in Konin Brown Coal Mi ne (Kasi

Thenain directionsiwofthecKamani dn gnite tBoasih estaoree dtihveerls
various prodauwcsgtivienadbndeThesemary | amati on i dctagreii owlst ur al
foresmartygrecr ea,t i amdil ot her @ppppoBels:r e dlhamaitli@omed st o the
characteristics and peontseunrtiinagl etihfaett hiietv édaaymdo lbeepfuu tpworsee du s e .

As Judne 30,, a2o0t2t0t h55 oli ®é¢t drasmsd Hhwascc ebsexefnul | v nr €dlea n med d

Adam:lwgnite miniThe dréad@w chart illustrates the percent s
the reclaimed | ands.domie addt as hiamaei wdt easgrtinfenl 1 owald begclf
and water reclamation. Recreational and other types of

Thereplaares to reclaim an addfitlioamd&l adr, &sly Wharcit@auestype:
includescltdéamati on activities schedfudceuWdifrogrs beparcni nygi nti hneg
mi ni ng | ainndbsocoadpueatnidv s ust ai nab(lFei gfuggned uses
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To provommr eahensive view of the ovkeeatbmbenédmateas att
planned reclamation | ands are presented bel ow.

I n summatrgt alt hltand already rec,| awmetei arbléadtdbthieetalaerss
pl anned for ,r éealiawngddrtigoint teo 6,.7 7Rhihsecdxatrerssi ve recl amat.i
systematic approach to addressing the envihenmHemt al Biamj
ongoing and planned reclamation acti ciompe £ hemtcroavipeatsys a
onlay ms to restore ebcwtl oggksaltthdnekelcdmdened ah apdssuvsitdaei nabl e
beneffiors the | ocal communities and ecosystems. The sca
highlight the i mportance -tcefr nc gdradinnantge d ne fnfiotritgsa ta nndg [tohn
and promoting | and recovery and productivity.ddthei Ifeed |
descriptions of the indivutdiulailz erce cilma ntaltd okio ndii r elcitg mintse E

AGRICULTURAL RECLAMATION

In mh@970scaomprehensive approaarhd aroesagryi crudatsianagdt ope d
knownt haes Bender' s target species Thincemeéet loond t ibewudiANg sMo d
plants or f otr @ s poistp encgi élgameddsi at el y after the surface |

recl amand wmimegsleant s growneoads sharmatvest i ng the soil's che
t hr cagmr opmii me eal fertiai il patdono the soil's characteris
pl ants.

| mprovhegi | ' s physi cal epuapiéipdtdiliess i shrmecmgehadi cal ,cul tiv

whiemhances waatdlbawoigreqdi zes t he di peesiem sstohiel. rnEshgehoanr e
consists of dglrami dalhel oMamg he andQuvaitsetrun airayo ggd eaEsi alaaywa s
occasionally Miadgeneaddrnydsd ound in the over bdauderk d&@fast
(Gil ewska, Otremba, 2018).

When tdherskitions apbames or forest species can effecti
processnhanpiaduthevity of omeweedtas meiotmaodscept support
various pioneiercdmirdamigp esalktdal &fmod est bpkei eak, ash, Il arc
Howe vneort, al | species are sui tdeelsliea efdo, rg msetmdactet etehydi iev @ s u e
certai nPpbnmimtisngbesgoiincsulittisvat iiommepdhasgely foll owing. techn
Through strategic recl amati odnk epg/r aicnt itéhhies pracaddéhlpbop o henisw i
reqguirements, achieving duabclobjatbi weso:duct anef osromilnga
bi omassagtincul abr al ofrteecl anneag uclaotrospc yimpaddabl e to -thasse fr
agricultur a8i ldalisltg.atkisgWBreender ' s target species concept

Biomass, wood,
Post-mining fodder, seeds

soil

[ Chemical adjustment ]-—-[ Physical properties adjustment ]-—-[ Target species (crop plants) ]

[ Straw, crop residues, roots }

N

Homogenization, system Organic matter
change, solid-liquid-gas transformation, increase in
phase, weathering biological activity

Accumulation of
N, P205, K20, C

[ Ap/C Soil ]

Fi gwBrSecheme of Concept Ground Reclamation by Bender
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Agricul turalimetcha mdo nomme Bafsriendeinsi nans. nfehtihsodappr oach f o
technology devel apedr dblyi @b nlh@av ii Inyt etogveelnetcitonand apply r e
treatments.eOvect aepleyi otlp otekaarsacted and deposicbedieven
of materials from vatrri aorusf ogrenosl oigntca |l n é@vhresstblsg t meodf tseoni | s
surpass the gmiahingyg, ®dhlipsrhe wer e primmarriinigy asraenadsy. ofThKor
Adam-awweni que i n Wbéwmedagricultural alldrbdedcasgpbgasi Hdiooamntat e |
the r@diaomn'isng .structure

FOREST RECLAMATION

Thbasis for forest -meaiamat iaond soeThurpetkdh e | owiatge eBsatsaibnl i s he
1976 wietxtpeahment on the internal spoi lpitiTghepkopeemnt alt
pl antiimglsudaerdget species directly, bypassiengcthenpiobneer
considered so,jjhabptaperrtei,geusacemeintat i.onTihmee®peci es i nclu
Europkanpkedunc wlagNcer wegplseycammeaeplreeda,ktur opaasah asnnda-l |

| eaved I|Aidddé ctoomahl peech anwerheorinbhbedoadess arsy, sagvmadrii o s
shrubesre used in the undergrowth (Gil ewska, 2010) .

The study oasmedetbhe devel opment and sonddefkterodntt hmisree
fertilcioznabtiinoant iKbelysdf ngsm t he r eqear ewsikrag!|l 2dDel 0) :

Il mportance of Mi nTehreals tFuedryt ihiigzhaltiigohnt:ed t hat adequate mi

adjustment, is crucial for the successful growth of tr
tested, including control, (DO NPKQ3L,, P Z500NIKiIA YK20nhdag2 NN PRl |
kg NLha200 kgl,P2D6GQhkg) K2Glelmdailization was applied ov

devel opment of a densestaieri cagnoepyspupstdemewift hin ten yee
Assessment of EvPa lawnattiinognsss conducted five years after p

(approximately 93%) for most species, although Europea
ani mal damage. Trees planted under 1 NPK and 2 NPK co
positive impact of mineral fertilization on tree devel

SpecSepseci fic Ob3Fbevatiuvadiys:found that while most speci e
excel sior) showed poor performance and was prone to

requirements. Consequently, the proportion of ash in f
Preferred species for these projects now incl-bdaveddun
I i me.

Lonherm Out ©Obmesvations over 23 years indicated that t
similar to fresh forests with -faormmixn gofs pleaxri els. wlehe [pree
sycamore mapl e, European | arch, and common beech. This
forest production and management, enabling the planni
cycl e.

Thé orest reefamat sonn twederosncionr eBatshhen i mport ancaendof S [
mineral drrtAdeag@atientprsonpopleys t aAedgsoWwt encansehr ulr’de s
clay prsnt nismg,| st he rhadulttaitngr esembl es fresh f.or &Baisn wi th
forestming Bpetiude pedaksnyccua nacheep |Eeur o p B anc hacnadmmobne e c h
Establishing tghue dfelseveesrtaltly pfeor est peaaoducti ofeosupnedsacteisosn f C

planning cadti viat i @, determining the composition of t
treat ment s.

WATER RECLAMATION

Water reciamahkeo®oni n Lcirgunciitael oBassprnenetii sg al and restoratic
transforming final pits intdhval aphplr eaawh temaners @ soényrveonit rasl
concebwnts al soecreatéo®nal and ecological assets for the
Thprocbéesgi nst wdetchhni c al reclamationfofmi eagerawndi prolfopeé s c
gradients to ensure stability and wusability. The shorel
shall ows to create habopastsuhder gateraftfowbahf@&@besced pyocé
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|l i ke Ilithology, slope gradient, wave intensity, &dnd win
mitigate, epaorstiiocnul ar | ybioml ®@isd &Ir nr il mfp@scesnent a wti tivse gatos
empl oyed.

FIl ooding thiesfonal ofsiitglne f mcant. iditad lseasge 2l sttad acergures
effective wat eandlammpgestealti The aprn @aaemas nitmé nudgs a barrie
welflesr a period after the sump pump i sVedgeectodnsniodreme dom eal t

the asmgrdnevent ,eremshiaonci ng sl ope stwbifkfridm.omyoimg deeéep ¢
systams dirmtct edhe pctel erate hfilsookitrhgpd is effective un

water from the for mi ngr aocesesr vroeilri.e Afdrerwairrdwattédre .and | in
Reservoirs in regions witdaarhifgihlelr rmgeloathidwaltyrgdil okl vy, W
include Zatorze Lake (18.5 ha), Czarna Woda Lake (32.5

reser voi rHoWw3x6efHrlhlai) ncga plaacrigtey i ens evrav @®irrséhaerd lag emrso ISond gué d o n s
i ncldiidveerti ng water from ,neaghdeen ngi talctti ve Biltcspew, fiel
which was filledKani mi éreav Ppiwati Idled in 11 years using
J-FTwin,ddlBatpiheg 5BRebaew r.8ismriairtwehpi gpp bLuebds tt-ow- tohpee n
pidtsilmgth deep waebdlLr whtuserwater fr om atchhei eNatnegi rRipviedr f i | |
137 million (mMjowaks ertvailr , 2024).

Theurrent cihfalldoedigreg t he J-p itaMjons eld Bi no p2h2 3. Located i n
Bi skupia Strugapdmwmd Castal owd hrgepit panamethers among all
(840 ha, 240 million mj, alnide s6 8xi7t hm nmd >hiemubm ochedpetsh) .d elp:
exploited pitsmakirelgeiatmadsimn a si gn(iNdwakite tundale.r,t axd hg) .

Tabl25t annd CharacteEkptocsabfoRoReservoirs in Adam-w and K

Reservoir Flooding status Area at max. filling [ha] Reservoir depth [m]
Adam- w Mine
Janiszew Completed 60,0
Ggowy In progress 91,5 245-40,5
Ko ¥ mi n Completed 121,0 4,0-10,0
. Completed
Kosmim ke’ (accepptance by the end of 2023) 1310 318-458
Wgadys §aw:| Inprogress 109,0 39,0
Adam- w Po 9 Inprogress 105,0 28,7-37,0
Adam- w Ko ( Inprogress 309,0 245-375
Konin Mine

Kleczew In progress 550,0 63,7
Roztoka In progress 19,0 9,0
J:- Fwin Planned 750,0 40,3 - 68,7
Lubst - w In progress 480,0 63,0 (S) - 55,0 (N)
Bilczew Completed 41,0 215
Drzewce Planned 160,0 19,0-41,0
Tomi sgawi d Planned 290,0 48,0

RECREATIONAL RECLAMATION

Theecreational off epnb suthantgi ocar eas harseleanieirvgeeldy amewa but rap
approadhentegrated with watTdi sr ecleaamdathasn seen increas
muni ci delaidtimegtéhweel opment of variougaid¢oreatitonazlommuaiji ¢ gt
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Ong@romi nent iesx atmpanesf or mati on of the J-FTwin | 1LAAmMi ntehei
request of the KIleczew muni citphael iPtayr,k tohfi sReacrreeaa twaosn daenvde
cent earreodund a water Thiesepaomiuméeratsr damicmeldptrdotm®ti ng acti
| i f esatnyolnegs r esi dent s.

Anot her signifscwdteemprog¢eetvoir anan itwlestsaarmosindé,ngs KI
devel 6ped the final pit of theThKasziamiea zi sP- aioeg mpmnep
recreat iwan-eell andd activities.

Th&azi mierz PoBadnbeegmirposed to include a sport Paffitelod
this revitalized area has been taken over by the Konin
and parachuti ndg,i vieirghl irgehctrierag itomeal oppor t umintiinegs ltahnadt c

I n ftdhemer MorzysgawPrme meofarehe 700th Anni ver.saThyi shapparbk
featar smagl,l nloavk eitnecnlnuidse scsopuorrttss, pd alylg r,o vammd pail ar . ziTphelsiene
developments wunderscofmé nt hg potantitaol bef rpeutrposed int
providing various recreati onavleraanhtdeiwegeandnd wdbiitheea b @t i
popul ation

3.2.2. Legislative and financial framework of reclamation

Materi al production, which underpins the economic and ¢
use of resources, notably mi ner al resourcesxpravtided,
processing, and refhawengmi fotamtneeghsi ve | mpalhe minn it
i ndustry i s theundeorrtea koeb |prgeavteendt itvoe measur esantdo r mimeid niaz
acti onessttoor e degr aded antdo dtehveaisrt aptreedv iaoruesa sst at e or t o r e
I n Polcaompr eehensive system of | egal and finarcieals umegulh
mining industry's compliance whtilemedivat oame wotldhlieg aptro bmeasr
|l egal document gover keolgcal brid &sieg Lanso§ ure®, gD .t e 2011 No. 1
981), with subsequent amendment s.

Mi ning actilsiotireggudmae ed by tvlaati oaddrod 1 r t Henwbirroocandmesna cag
interactions, including the Environment al Protection L:
protection of agricultural and forest |l ands, waste mana
regul ati ondefnionte opnridyeié duakessar e the financi al means to
protection and remedubtiong promemteseral extraction acti

Thase of agricultural or forieststrandt| ¥y davwogntindnFrdeetidnpmiiy ptols
Agricultural and Forest Lands of February 3,(1®%z . U. 1995. 16. 78 with amendments) .

admi ni strati vaen id mmdictiiadnscoimpens heomoamfvebsol ogically act
no#agriculturfaolr e r.p oAunsneusa | fees for the exclusion of e
contribute to the voivodeship budget and &duedsesadiutl at e
protect, reclaim, and i mprove, tphrei ogruiatliiztiyn g fp raogjre cctusl tiurr

revenues are generated.

In addition to theiafogpememparoned fBees) egally required
degraded or devastat,edi .bg. ,t hteo Onmgaitadgimn ¢ @lsama tphnéomi n g f

operati oandfotséers, mi ning actheiligsasidaasen of the mine an
areasfuanrdeed by resources accumul at ed Tdwer il regy atl h ea nrdi f & énsa ne
for fulfilling reclamation obligations is the mine clos

T h &eological and Mining Law t | 9 evveesr al f or ms of tfoi mawvmedrsatitsheefc ugn vtiyr onn
remedimeswinti ng from mining activities:

Securing claims that may arise from conducting activit)]
Providing securtepietryf oirmmamasee oaf immpmr oper performance of ¢
Establishing a mine closure fund.
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Addi t i o nrma br BrtractiteWMaste of July 10,2008 equi res entreprenertse gmlryn mi r
waste dispostal pfradoviihdhet Gaeal guarantee or its equivalent
reclaiming thedédesacilintbtines al securities ceamsdte bei carv aadrl
decision to build the waste disposal facility, except f
in relation to mineral extraction.

Negative impacts of mindamgteanpbhar nuoi,r pnainieha bpeenrtman e nt

typically rmamidf ewtrif ragc ea &.r alnhsef oerxmaetnitonash thpavapyg deEpehdba
on the extractwiothla migtheyspbidc al | ¥ no opietn r imin gliGeapgical and Mining Law

and Actloethe Protection of Agricultural and Forest Liamidgp o s e

on entolklprgatiuos ofhesys

reclamation of | ands that beaomeviutkineasaé s ga@medi at i eh n o A
miner al extraction is sti pul @dolegital bng MiAmgtLawc Wikei cli2 91hd n d aatneals
entrepreneurs must

Secure or eliminate mining workings and installations.
Undertake necessary measures to protect neighboring mi:|
Undertake necessary measures to protect the workings of
Undertake necessary measures to protect the environmen:
T h &eological and Mining Law of 1994a mended by the Act ofr daquiyr €rie nt2 0fOdr, n
entrepreaecumul ate financi al resources speci fi.calrliyorf otrc
this amendment, the existing regulations did not adequ:
remediating environmental i mpacts of mining activities.
this process is |l engthy and costly, sometimes comparabl
a mar ket economy, the unexpected need to close mines du
wi t hout the necessary funds for closure. To prevent s u
resources in a special fund was introduced (Articles 12
Cur r elnitginyi,t e mining c¢ompamiitesmiomes aitn nidraeekamnirr dBasoi nal |
not | ess than 10% of the duepiexpbdpeért amnthieo mfsufnedes faare tahceciur
separate bank account in the form of money, treasury

Treasury, and are increased by interest.

Thall ocation of funds begins from draeceadsadse drhet leex pd @y t te
cl osure slttaritss possi ble to create a fun-«thi herembeepthaps?d
funds are considered revenue costs under income tax re
closing the mine or its parts, as wel/|l as unnecessary i
from the fund starts after the approval of the closure
Thda ntroduction of the financiiah ®BlheuOlOodtwame nrdebgwito e in
sati sflaet¢ daulyegan only from the extraction period and ac«
the exploit.atThins pepproadlach would be justified if there
the depletion of resources. I n Poland, an additional re
these needs. For exampl e, lignite mines such as Konin
established additional reclamation funds (Uber man, Nawr
To illustrate the financialfrommiameaty td, r2@l@amatoodun
spent a total of 56, 105.60 thousand PLN on reclamati on

KWB Adam-w and 33,048.60 thousand PLN to PAK KWB Konin.

Addi ti onalZlIEy PAIKn S2®23 announced

an increaslTehiisn rtehsee rrveec Ipae

the mining segment and is associ atpeid swiatnhd tthhee eexsptliomatt
reclai mexpgl|l posati basacseddr Thereaxi mgptohe peeprved by a
advisor on the costs of reclamation and | and use after
avail able to cover the costs of reclamation for areas t |
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3.2.3. Main types of reclaimed soil

In Kbein Basehxetraction oft hbroauwgrpio@ain es migt s in signifi
di sruptiTbhs pr ocesstsabilnwdlimeggs a drainage barrier at I ea
begi hkeverburden coversi nrgeeomhvee dc oaanld deposited nefkor miongd t
anexternal .spAGi Imitnimgs phoggqeasstespver @uredenypé gaedidltyed i n
previously excavamtionmmiatl s s pfbiendalt ippist iins au ssegguwiryneceed as
water reservoir for toQc¢d asga samald llram,drfé eetrisonf rom power st
these enMo@RRit-sci ni ak, 2016) .

Thepoil tips in phem&omkystBasfi na mi xture of Quat,ernary
incl gdiacg alf rloomamshe Warthe st ageQuaander rShaasrtlys dpmad i | qll d ¢yi @toizao
clays and Miocdmeiswamsdes geol ogiealpomati mi ngltshaiylps cal |y
exhibit favorable granulometric Addi mi oriphhds s g isad bk ci onnep o
or neutdwaeé tpolr edhence of cal ¢i wandernadhpenpbeassiThmi deeel s
organi c coattreributaeddni Xyt urlee of brown coal f urGihlea wseknah,a nZ &
Otremba and Gil ewska, 2013).

3.24. Currentmet hodol ogy for the implementation ofpitindiuvi

Recl amati oncarcduotied ezss | paurteobft PAK Kopalnia Widgla Bru
J- Twi n-popgirecvisdegna fi cant exampl proftesbesbgalz&gp@P@®RiKen ar eas
designated for recl amat 9,oni lalrues thriagh Inigg httheed sicno pFei gaunrde or
efforts.

18.20°E 18.22°E

18.12°E 8.14°E 8.16°E 18.18°E
= g g ~ -

Reclamation directions |

52.40°N

[23 Agricultural
4| XA Forestry

Recreation
| B water

. Others

Fi g®mRecl amati on DirectpiotnsArfeoadr J- Twin Open

3.2.4.1. Technical Reclamation

Technical reclamation involmoes nqgi miamg hompasasteisomands pathf
spoi kotimmtch the surrounding, usHapitogbaddt pr ofoifhitnhget t b
final pit for the profprecicfdi idn ¢flavs dhes:wat er reservoir.
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AMoving earth masses on the internal spoil tip.
AProfiling the internal spoil tip.

AShaping and profiling the final pit slopes.
AConstructing reclamation access roads to agricultural
ABuilding forest tracks for reclamation purposes.
ACreating perimeter ditches to channel rainwater to exi:
AConstructing perimeter ditches around the reservoir ant
ABuil ding a reclamation road around the pit.

AConducting earthworks on undisturbed areas adjacent to
AAdditional tasks include building access roads to the
peri meter and drainage ditches, providing technol ogi ce
munici pal roads.

3.2.4.2. Biological Reclamation

Bi ological foeuasamabinhomestoring the | and to pmecoumptaiseé n
agricultural, forestry, recrEacthobppe athdirlwvant @ddnatpimepdE b
characteristics and potenti al of the | and

Agricul tur alairmscldauvaetritonf or mer mini nfoaneptcly a mamv dlewes | e
pl anting treesr ¢®r e€ateéad rea Mpatrégosaitrisees | and for | ei sure and
watreecl| amanamunfpdartrss i nto reservoirs for various uses, su
AGRICULTURAL RECLAMATION

Agricul tural r eacglreoma hnooal nmpm@Ewevd inrge sof mi nearnadle efaedr t i | i 2
grasaedegumi noudfcpl amté$es include:

AMedi um pl owing.

ACul tivation or |l oosening with a heavy disc harrow.
ASowing mineral fertilizers (160 kg N/ ha, 140 kg P20O5/ h:
AHarrowing with a heavy harrow.

ASowing grass and |l eguminous plant seeds (5 kg/ha cocks!/
AHarrowing with a |ight harrow.

ARemoving stones from the sown area.

ARol ling with a light roller.

FORESTRY RECLAMATION

Forestry recl aanfaftoiroens tian v @lnv eosf
plantinfofomi @egihsiheeb s,pescucels as:
AEuropean | arch.
AScots pine.
APeduncul ate oak.
ASessile oak.
ASmalléaved | i

ASycamor e

me .
mapl e.
ACommon
ABeech.
AHor nbeam.
ASilver bi
ABl ack |l ocust.

mapl e.

rch.

thedesitgegnatéd spional

tppt
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Bl ack al der.
Bl ackt hor n.
Myrobalan pl um.

Mi nefrearlt i | i zati on and maintenance work is carried out ov
RECREATIONAL RECLAMATION

Recreational recl aangrtdeem nat ab pamedockveliersge s o f mi neamad fer
seed$ gr ansgleds egumi nousi millamrt st o agricultural reclamati o
Medi um pl owi ng.

Cultivation or | oosening with a heavy disc harrow.
Sowing mineral fertilizers (160 kg N/ ha, 140 kg P205/ h:
Harrowing with a heavy harrow.

Sowing grass and | eguminous plant seeds (5 kg/ ha cocksi
Harrowing with a |ight harrow.

Removing stones from the sown area.

Rolling with a |light roller.

WATER RECLAMATION

Wat er recl amat ifomr mabhvohved the J - TwKeay wpaeameeses voir t
include:

An average water |l evel of approximately +93 m above se:
Wat er surface area of about 840 hectares.
Depths ranging from 43 to 69 meters, depending on the

Capacity of around 240 million cubic meters.
Var ioptsi ons for fillingandeldinma diegpedwonpwd i mawataed efficie
the recl ai melle saeg eademh htoal skalvamoe ment al |, practical, and e

the best outcome for the J-Ffwin water reservoir.

Vari aNatudr al filling from the reservoir's own catchme

surface runoff.
Vari ahgind :deep drainage water from the J-FfTwin pit, pre

Vari amwat etl transfer from the Warta River via Gosgawski
10 years.

Combi milng t hr emaynet dhdbdse the filling time to approxi mate
Agrteechni cal proceduan saraaes cdaesriigendatoeuwdt f otrg rsoeteedcitn gs | aonpde
against ,ernociladi ng:

Cultivation or |l oosening with a heavy disc harrow.
Sowing menerbhlzers (160 kg N/ ha, 120 kg P205/ha, 90 kg
Harrowing with a heavy harrow.

Sowing a mix of grasses and | eguminous plants (25 kg/h
ryegrass, 20 kg/ha white clover, 10 kg/ha alfalfa).
Harrowing with a |ight harrow.

Removing stones from the sown area.

Rolling with a |Iight roller.

During r emilmenawatoat oi $§i usedhe fi napiBxictessf ni hed i v-aftweiend o
through ditches to sanf@iadatrovhleericout akss o €Co mteiamro/usr i
moni t oorfi ntghe water environment is maintainednetwiorlol dat &
year book.
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3.2.5. Evaluation of current reclamation schemes in the Konin Basin

The Konin Ligoriwcei aBasarnga ain the Polish ,mimamdgergode en

extensive recl|l amatii gmtefftdret snvironmental . i Mhactrecoimhbi
activitiesybaemabeeal |y pl annadr casnsd viampil ceurse ndietdes wi t hi
agricultural, forestry, water, and recreational recl amat

Agricul turali nm etchH eT ukicerkionL i gnipreovBears itnho hbaes hi dgrhliys earfeft encotdi

primari |y cfooncvuesrptdisnimni ngi haodgertile agrTiheedlIrtodualti bhelod
Bender 6s tar get hsapse cpileasy ecdo nac espitgni fi cant arp@lre pirn att lei sni m
ferti lanzdaetcihoanni cal katntavaftomwmetbur denaedol pandsductive soil

decadeTrhec!| ai medf tsanrlpsass t he gmianiing, odhipsrer wdomi nantl vy
sandydemonstrating the success of this reclamation appr

Kegchievements in agriiawlltudreal recl amati on

Hi gh yciredpds ¢ omp arlaabslse atgor itchuilrtdur al soi | s.

Successful introduction of wvarious crops enhancing bi o
Effective soil transformation through the integration
and fertility.

However, cmortii tnawroiursg and adapti ve maiwmnaagiennteanitn asraen He shseean
produc,tievspecially in the face of changing climatic cono

Forestry r chalsamalts @anbeen a significanoestfalluissh Tatiabl me
ecosysoempmishi ng.| dahdsexperiment initiatepd ti nprlo9v7i6ed eadt vtal
insights into the selection of tree spebighb sauondcafhe 1 an
tree plantingaendem@tritmalul & ectoynidliitzrot@sosncor es the effectiyv
approach

Key fimfdiomgd orestry reclamation include:

Hi gh survival rates (approximately 93%) for most tree
Enhanced growth and devel opment of trees under miner al
Establishment of mixed forests resemlleirmg ercatl wrgdlc aflr esg |
However,sppeciéeés chall progpes ,pegsd ol mas cteh,® fh iEuhrloigpgelhtnf tahseh
careful specamred o rryeescataggrocnh t o opti mi zanfloheasakttloompositio
Wat er rechasaansficgemed al ifrithal vegliuasbl e Theser waitresr bodi
multiple ,purpobedl ngi cal ,weaeseor antainoangeame&ictr eati onaTheuses
technical rod c Ireemsaetriveoa mb isnleodp evsi,t h bi ol o,gilcaad e res tnaf boid | citetme
and usabiltihteyse areas.

Key outobmwater reclamation include:

Successful creation of reservoirs |ike the 522 ha KIl ec:
Devel opment of varied shorelines to support waterfowl |
Il mpl ement ati on of effective flooding methods, such as
nei ghboring active pits, to accelerate reservoir filli:]

Despite t heschaslulcecnegseasers , managi n,g enmwsaitioarg ¢ u armaditryt ai ni ng
ecol ogi calComaliannuwmeu s mamidtagprtiivgeg masitargetmegites are essent
these challenges and optimize the benefits of water rec

Recreational, rtekowmgnmtaonewer apprpornoiascihn,g hhdsd isd tmeavtnh od f oc

transfopaodnhngi ng | andscapasas suitabl e f or breencerfe atiinogn a
communities and enhancing the quality of [Iife.
Key achievemeet¢iseati onal reclamation include:
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ADevel opment of parks and recreational facilities, such
1 A.

ACreation of sports fields, shooting ranges, and other
Alntegration of recreational and water reclamation, pr o

These projsewdce shedeugulryposed degirmtddeldr dmtndso mmunHO we vhairb,s
ongomaignt enammmeunity engagnddmepht ve maaragementi al te ensu

term sustainability and success of recreational recl ama

4. SLOVENIA SITUATION

4.1. Slovenia case study

Case study areas ofgrSadwahhliy a@lreséd Mhienign@dant ey €l omsed
is a sbuowe ecbal for the.Goddtederp] apgonke c hpli @ratd eeth mamat i on

probleman in other Theseameransast is aGCGhhaegkapxpibkey the

extensive terr.aiThessueb sdedcelnicrees are of varying intensity

the size of undergrbewdl sphceBe Bot f amhaiailelhen Gay ek at o -
in the most t hidaatgemnfpdred rseuansk.e nA laodcede dwavsi t hhnnematteirng t hr e
I
r

akes the Galegka valley with l evel s aiti gdhi fdeemeemds ad
ehabilitati oandewictudItii zvaattiimom wor ks

4.2. Main types of reclamation used in Slovenia coal regions areas

Despite there where several mines in Sttwo emaian iwhe dgeithen P ¢

are staffetbddyby arnedceunahbiivliaiftiadtaigommded ar eas

KARTA NAHAJALISC PREMOGOV

Map OF COAL DEPOSITS

Kiznarnisedimentl
Quatermaryclastic sediments

Cligocenska Innsagensia molasa Panonshega bazenz

o

7 Nehailteprmoga Cligoeneand Necgens mazsea the ameniana hasn
- e
Cligocenskd wonl:
Cessunost yierin 2 % Harr B
R0 e o o 1987 Oligocene conalkes
aligocensh andezidacteinalie n rilhov) wh
oo S L B O e b s
P [ Zgamjekredn in palecgenski zpnenac
- [iasm ke
Uipp.Créaicacus and Falacgene limescons
Fa— {aith cza-bearlng Liburnlan fomraticel
| v I””“ Zgemirsdne n plecgenstaplas
| s pramagoncsnim cbmodjer Zrece)
[ Tinavipremeg 1 Upp Crosmacus and Fabagene sreca
Herd bromn co3 (With cal-bearig Zreca area)
FRjavipremog [ | Paleocenskd ineocenski it
Borwn cazl | Paleocene and Eccane fysch
Lignke Hezezcile g amiine
Lignke. Mescacle magmati: o
Danes akeiven le Se pramogounikelenis B o
nly Velarms in cpararicn 2t presan:
Paleccoiske Haslens kamnine
Paleccaicdasticrocks
eanice
AmERENATIONS Paleccciske meramorine kamnine

Paleozok mecamorphic rocks
z2b.- Zabukovica H- Hrastlk

if ke Ieh
Radain Istria Fat - Pecownik Tdal. - Trobni dal
JUHEES Merllo Sczlen 1 ooo oo
Zag.-Zagore WY, BecF - vremski Brivof
T Trbawe i Biseica-lirska Bisrica 1w B % e .
Wir) Reference.
Markié M.
2005: Karta nahajaligé premogaow Slovenije = Map of coal depositsin Slovenia.
Ceclazki zaved Slovenije
Fi guOEhe two main regions where rehabilitation and recl ame

Regioend el lipse and gal égwaeVeélippeRedlapnof coal deposits ir

SURVEY OF SLOVENI A, 2015)
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One I s Zasav]e Thelexietygi bmom coal has started in 1999 w
construction of the third unit of Trbovlje Ther mably Powel
Tr bohd getni k coal mine (hereafter: RTH) was closely con
made. At the request of the Government of the Republic
which estimated the costs of classiersg wiatheh sRTdHhhyc b heephd:
desi gansi otfi ng met hodsamwmdconi ogei cdlosamd spatial .relmed2®&Q@0,o
t hact of Regul ating GradtHalas€ChokurmMe nef amdb cEwlojnedomi ¢ Re ¢
Regi on was(addptatter amended) . In 2005, the closure wor

stopped. Shortly after, the TET closed as well

|l 2020 al | ncel coessug &r and r ehaneirled t@an ohedookig . Due to a | ar
wor ks and cost st eirmm tphreo gma dn elaeecsmisear lyescsl osure and rehabi
remai-madnly in the field of infrastructure renovation.
open even after the mine is <cleared. In addition to th
mine spaces can also be wused for offkehnieccadnomoinci t pur pg
remai pangfs the mine amsd cauurrfeanctelsy being carried out, and
mine surfaces is also underwayel @ahedshmei laiptpil é®s Wwhi oh
spati al pl anning documents of trheegelhecat i ogno veerrdh meengur pbl
acti wvieteddasidi ch include mostly:

decontamination of areas, which were degraded in the c¢
rehabilitation of those | ocations, to make them ready
Rehabilitation met howasnantd aa ppreodd edveed | by g ( dedrsa ddeedn c e, cr

tervtgrieneni ng wand plumahttdirng nfrastructure for drainage

We needntsoder the geotechnical ofhatrhmeserastiass and stabili
Theecsalrmi ning region | s Ga(khegkeafVadr eySh)algwmene R émogo:
Vel emi@ neawby plane BEGII operating.

At SA respectively Velenje case, we need to highlight t
carried tohud Vesliemgj e M{ YMMp, Meli dgeértsheabove the excavatioc

space behind.t e nlkomgwalfl t he | ayers extends all the way
appears in the form of subsidence up to several meters

The extent of t heexicmfvlaud mme armeasdacdapadumber of feixgladsat i
the depth and method of excavation, and t g emumlsdr ,grpas
subsi deace@rigectly above Dhe toendhlred arge number-1®»f exc
meters), which |Iie one below the other, and the mutual
mi nteheur fiagsesubject to subsiadnednvceer sae viearmg pEfnieesdt f on i ml
surface mani festedubsi decé oofm blie terrain, horanzdonitnal

t he f orfnoroniattihoen . ofTher acke@vedi ng subsi dende& SiUghadlsi Il iotcantt it
the surface above t he caorada nbenteweeexnc alvaakte o\iesl einnj etTheend L a

fill the subsi denaaoeatm®IVYO00 cubic meters ofuddiaysabsr al n
andypsum m{ikypreduct of nearby thermal power plant <cl ea
burning coal i n thexaomaVatpodvematpdraindl)s a(ndoi.l ) i n construc

I'n the mining hareeea ,a(rwa dd &adeablyakiswhnglkar ©kak e Valnanj e

Lake Dr udGoigrtjaenj ). Whol @p parrcexai noaft ellayk was9 G Bl6 & &t arfesni.ni ng ¢
Resotf the surface of fmamminmgg alr ad. aa redprefacattéisgars of coal mi
drafted until year 2047 but by national strategy end ye

4.2.1.1. Differentiation of recultivation according to stage

Techni cal recl amati on

Subsided itmorsrtdiyn fl oodeflr avint S urwrad lemdi n gs owattheartc otuhsees ar
per manent | yi rextch e dsean sag roifc wlrtiumaarli | oyr Tohoem € r sdera a dl Wmlstle y
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relatively quicklygomeadamts cawrctr oleodamntdhemocno ntdoilitéindgra naf ik st
and the bui.l dWa gs atrdnryieiediets of mining rehabeTenna&ionalwov
closed part noufstt hbee mmanient ai ned,adwhindh pian &, wmoae snnt ge ncarneceen
aredasee mai ndreamiamage mai natnedn athiiceeviei kdhe acti venepwetcarfr y
ouangoing rehabfbijristt&tmoemng vegetat,ievebhdndeandbadédbbi h;q

mai nt ai ni ng acacnegsasiinbtlad nli(acrgpdvlieamd g wi t h f erwhiilceh swiilll annodt
affected by miningTthhaeisredla ¢ fo nrge hraebhi@l biitlaittiaotni oins t he ar eas
| akeswhsubesi ded terrain isffomlelbdsewhdr eaonodanesd iaemh s ureeved ¢
terrtaoi nprevent the mergin@eobr ity mewsidrddess siinncgl utdhee | ev

terriani arheea between LaRreuymri ejad elaakself f i ci ent av ecroangset atnetr
moni t oorfi nnghe situatdaiplayt notpthecdficmsartr @fof degraded amaasa i

system to act in casies odl pm sisn bdleadea.nger s
Temporary recultivation
Arewbesaebsi demeneal Ioubsi dence wi l | aolcscouri ni npcroonectrihpsl eeg rweed e |

terrain with eamrd hwherde girtasmak @4 aséendea,s heswiahd ot three easi m
preventing duahdframgrngi hge space on the spot

Bi ol ogical recl amati on

After technical themediearikar df ¢ hraftacdeos not have &areetile
covefeodil is loaded, transported and i nsvi &éahl dde avwitt 2 0t hcen
fertildleTmmeoiflertile soil is obtained from a dedicated | 8
material from el sewhere or specially prsowar evd t dncaigli & ®isf
shrubs amd et pé @msctceod,dainnce wi th t hehipdlnikcd i ogeppathoad he
original condition KAtedits Ui zedrmdifdn gvead @s €dlrey dry season.

4.2.1.2. Differentiation of reclamation according to use

We carthreeaettypes of mi ni ngfr & kTaebraxfantnatad boonv ewocalkessed par
mu st be maintainedadwhaindh pian & | nnmhgisintge ngarnegceerr e@r emeas Nt enan

dr ai nage mai natnedn atiiiceevei kde acti ve, pvae tc anrgy iheegtmi enleabi | i t
firgtemowing vegetati plneveaend ifngr tainlda rfsehdilln thai ncirmmg kescce s si
and maintai(miovgrl agd with fertilensestbibeaafilf gceedi hg) mi wh

ti meTthhei rd set ofi g ehealab ialrietadsto irboent weheen (t theer eRwbap € rankheesr e
subsided terramat esfirhdmn | eelds emihtehr e and ensure tao aresvteanntt
the merging of the two | akes

Area of subsidencebds between | akes (PSU)

ThéeSU ar evmhreemedi atsi ocnar r i @d-iolulti ntlgy tahred ofeirirhaiimabel t i ng
subsidence by incerpamuatisngft hed eley ri ¢ i tiys pbhetduecad olha k en
Vel enje and Lakd BDeagmiepearound 50 hectares.

Thereiad ocaabdve the stildl active wherrte dfi ghluéeedreisanceen @ i
subsi demgeto 8 meters per year) and the appeahendei 06f a
el evation of the taerdr gihmesiesntmaitrhteaiPrSdud t errai n fofomhei nk

Lake Vewheonsjee | ake | evel is at an angle® @fevdB6s5tmeamey
t wo |Italkkets have a surface at different altitudes. The dif
Cont. on the next page
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— —

Fi gurl®ubsi deemeedi ati o-wi ahea PB® green polygon. Black |l ines
(Original PV archive)

Filling subsideasteatf P& meamrmby pwlvicbdplllaend eSdrreed iulssezda
byproduct from powerzaplbdampdEGt-as,sfl pdgy ysamdar i ®lusdges
as a construction compositeSmatl|l bamkiint | bohmgoathleyr nfgracs e brai
and nearby construction sitead speigpstradadsdantu Pl s buil

Ainert materials in coal extraction,
Aearth excavations from construction worKks,

Aartificially prepared soil s,
Afillers during the construction of buildings and
Aot her building materials.

To maintain the welsaeyrmasermil alngi € yikwesitcaH |ied tirmandsapcerrtsed
of the mining area.

Surfaces that sin&ndnadcaesemist wieels éddh wittdh svadleran ext el
dustofigt he surproawndantidest tiisng afarsurflaoas avwdihsicigtarmispe
irrigationDeysieog preveoaaioadi sut whye rsee esduiintga bglreas s

Subsidendaisyarfeéel |l ed aws u Ihs indae mea @eddcs are continuously
excavating coal in VelenjdmCoal|l feices . i Thpst swi buhdenot P8
operating.

Agricul tural reclamati on

After technicphrafe mealdgraddadn asturdioacnecst haveateotvéwedisoil

e
at |l east faot iclme Todes ¢ a&droevans warteéhnagriavses amd ubarse pl,antned
accordance with ¢t hewhplcdantbirnigngsl ant €|l 6sealasappssi dhee ta
condition and surroundings.

Forest recl amati on

Rehabilitated aheveats tahdroeg est befoftehéehempaterevéenmi ahng)
established (where the areas wenrteo nfootr .efsiBacadretda s na ntdh el anku
zoning acts, which are drawn up for thetménenterdednuse
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mining is icomgkeeéerdhasad heen mi ning rehabilitationTawmnd, re
forestcamleas elceat egori zed i nt.o another purpose

Hydric reclamati on

Wat ercouhaewsmder the infl uwanrcemadfntmiimiedg to smehganasxt
much as possible with the surroundingBefadirheeotslhidisi dadt 9
the tiesgrfalimoded by the tweaaeirl efupper | a&ager, owhitchredisdfood i
rehabilitationofint g hmSh@aamsaand | akeg edaarnmati md aimi e d
accordancguwdéehi hbs of the water management community a
Natur al succession

The course of natluagtalt lkfauclcaelsess omestwer e t hems@fl vesurtoe,a
fishing associ at ifoinssh tla kfee .cahrhe¢ hoefa mtiahkeelIssar éee d t prit satnutrdad
devel opment of the | ake and | akeside habitat

Ot her recl amati on

Ot her examples of reenmediaati ioomn odr eamage tom ntdaei darntsikalr tk
mining area. Renovan inonm m&ipmlky sgowér smi nor cracks on
rehabilitation of the building structure) on buildings.

4.3. Legislative and financial framework of reclamation
The Mining Act and The Collciegasi Dme (Ve Ineé mjgeg Cwoalt r dicne t o

whil e excavadtiinnmg coaoealatharnd tfadd oinbl e.

Thé@andling of materials used for thlke ed albabialtietdatiino nmoa fe
Rul es of Procedure on the handling of materials in the
Mine and Ther mal Power Plant Gogtanj and mining project:

Mi ni ng regul atwhoemrrse rpeoguwiirbd et hanti t iiasl essttaatbel ibsehfeodr.e mi ni ng

I nf |l uernecceultta vati on ahdsi a$ sbrMumewailphaéd Spat whl cPIl aan( DE

basic one or detailed one. It consi sdafsf eocft erde gpuairrtei neesn t ¢
agriculture and farminglnfoeeestaly, chseebi nd eeakssaorcei ad lesdo
infrastructure mugte. e astadbsi shads) . OPN can also be
municipalities are trying to implemenTheéhpirceembnidsdiawn
of reclamation in Velenje Basin.per hectare is given in

Tabl®Prilucneit of types oVelreencleanfaQailoengkian) tBhaesi n

Type of recl amat.i Price/unit (EU
Filling subspirdedmucda swiatnid 1.200i.100800. 000 an
Earth excavdteompomatgr i 23.0686. 000 EUR/1
Temporary r ecl amati ind re naf 500.-600. 000 annu
Final reclamati on 50. a®M®. 000 annu

4.4. Applied research methodology
Methodology of field work

TheSU a(rielm t he Fi gurtee nbpeolroaw)y, rwelselreemaby edrieé uti ng wahd terr
filling emergibryg i nchohgippheomdeacntgs boyf el ectricity productio
| oc abteetdween Vel enj e and Threu ¢PnBilr jaer elaa kleises wi t hi PPVt men e xt
an araemprodxi mately 50 hectabbewe (Tthe satrielal iasctliowe twdakrrte o f
due to the undergr ¢odhred smirfiiacg @d@dGp Istuds® dén@ ge rcsr apcekrs yaeraer |
appearifigl |l ing in thet®wmenkeaen &deasmtion of anle phesraits i
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the P8&Urain from sinking below twkodeviedkeofl ¢ hel LiakeatVe
l evel

FigurR8ubsidence remedi ati bnhl hreg st bPBUefaeewi bh stabilize
within the green polygon. Surface area approx. 50

I n accordarmsde vwint mnt meé ni, n gcloleecge sssliaosn aoifr le gsewdr et oand carry
reclamation of t het hdee gmiandiealy atrheeaa soafme t i me mar tcso awh emrien
mining is finished final. rTehcel acnoaatli oenx tmmuasctt iloen deemrcéhnol og:
the Velenje Mi whnghMehees adlagétst lientment of drmae tolviiesrlnydnteigo nl aoyf
surface subflinadte nzredaes sadbgli diemge i s filomwmosedhby way etrhat
armper manent | yi re xtcH a1 dseedn saeg roifc wplrtiumaarli loyr ot her | and wuse

The total amount of materi al afppr70x0. | 0Ceaogmalubyi dence at

Withst akifl wmke emban&maemndesss amnflaidisl t he r es ulotuipnggr asdueb s i «
(raise the areerasai nisaitevigd Bl [Tahteezret @ bii nis halalccdr dance wit
requirements of the Slovenianthecheicbalbl Agi eamest udSTHY)
and the mining project for the rehabilitation of subsid
st abialhidz ot her materials into subsidence on the PSU and
the PSU are process ra&iladtedt. heSubSUndoewmticfieiclHligd eéinng or ar e
the destructive influence o,f aroeal geeomvwawiradgl yfwont ha sbhohg ani
Where it makes psemste,s hweu bavistaond t hme eas emntoifng dusandfrom
arranging the space on the fly.

Temporary ramcd afmanhabn obtobéhet haar PEU tareeaPV mining ar ec
range ofdisfefveerreanlt types orfe moosrak, ainmdc |l madiimigenacte@diohg viel

removal of i nv,aseinoe adlleipensli pli amt gdfevied mng, godaidlt egr @aif n degr
| anrdehabilitatlioadiofgncsrpoaoksati on and g,meadcihngecfavaktcamato
ditches, construction and mai ntenance of dr ains, arre

1 Special method dbng wall top coal caving
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watercour ses, installation of mat eri al in cracks and d
rehabilitation and maintenance of roads and paths, | i c
infrastructure, etc.

Mai nt enamnctehe formaofe mdwipdsppnetcsi ally shrubs and trees,

watercguonaegsat hsad dr aiisnagarri edsuoutacers twumeler which mini
compl et ed

4.5. Main types of reclaimed soilsand methods of their reclamation

TEG steabil iz

The basic building block -fiokl fng | P&§E st aSotiidl B ghiez & oh aff 0 ©
Stak)y!l imi xat ure of products from tké¢ epmbdedt bygn thfe BEG:
Cc 0 n s 8TN®¥A7/031: "Composite from electro filter ash, slag, gypsum and variouassdtsonstruction composite for
backfilling when filling mine subsidenc&™s h s a p rcoadaulc t ¢ oonfib u aghydposni m a p rfoldwect o
gas desul furi.zalthieconaninmalTEGvail able amount of this mater
PSU in one year, amounts to approx. 400,000 tons.

Ot her materials

The fomhowringls can al soabeédauesheadbiiln ttahted ysSilh dil demmc e he s
and before backfilling:

Ainert mining materials,

Aexcavations from construction works,

Aartificially prepared soil s,

Afillers in the construction of buildings and

Aot her suitable construction products as needed.
Thmaterial for reclafmatihen o¢haat PSU paetdmaifnityhet P&/ pram

s o.i |

Methodology of forest reclamation

Forest, awkeaswertehetyef or e t hearnfteHrdeimpgr adf otfr eveeesgrmit mit m@nedu e
restored t o bfyolraenstti nagr enaast i ive a Qe draenfcoer ewsittaght iwdhiecthl ars p a
the mining rehabilitation project.

Methodology of agricultural reclamation

Damaged agri culhtatmaits fFawdtlbd wast elmabi Ibiyl @tvedcirragc & sd
depressipms ent sof obr ishiused

Methodology of hydric reclamation

Watercoareesehabilitated imonseuces aclwasye tahsatp otshseiypbd e t o
surroundi ngofc otnide twather cour ses.

Methodology for establishing areas left to natural succession

Nat ur al s uhcacredslsyi ouns eids. i n Sl oveni a

4.6. Some practical results of recommended methodology application of fertilisable soils
I n t hedempasets,sr eabsyedmi ni ng and flweded]| widt vi wdt 6d y ash

The ol desGk mlneghekhei nt o exi stence &atemther pegbhominfy dl It
sourcaeasthe watershed in the pdsatke( mes tmeyToloe glaiavwes po( hwyp
water | ayer of tamredIliatkecortvairnani 2SS and that i s why in
thick. l necglfpievatfi on isewa@teersytsa ke mvabkamdfiardmi ng on t he
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become | ess intensive and the communal wd3stddyylkandfsi luls ey
mostly for fishing purposes

Fi gurdEhe Gkale |l ake today
Vel enj,e Wwhikehiiggesheone, bgameariate exi dtentbhe bdfothéemnmn Wiy

exi stietncwas usesckcravia for ash and ash transport water f
ThpH of transwaamptprwatnedr s @ Hwad t.h el hlealkesfker evvasa Mmoo ad @ f

organi sms couhdssahvawmeal kal i aar kb ypavsBhO sl naimednfti.l Il nwatshebui | d
water run was stillapdmppledti htorfEimaaheyldell@sed | oop syst
was thuwill994. I'n onllywkehmaal yéegr hashal mosMhabeesn tagedma lwi
many nutrients enternaexteantak et s alnatikoedsaghd s nes of the be
onshore swimmiinng Sleosvoelimideay t he | ake apmpuwerxs mahelay ed. Of
kil orneest

Figurdéel enje | ake in the past (filled with fly e
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Figuribdel enje | ake today

Figumspreading of stabilizer in | ayers

Figdrfei lling sinkholes with fly ash
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Fi guBMai ntenance of the irrigation system

Fi gdud©WRehabilitation of the western sealing d

4.7. Conclusion and lessons learnt

The reclamation of Sloveni amelcd@anaitti ioens aifd es p eeiefpi cmi nii t
The desrcercilbaendat i on sclheméevaddrelsel t s confBiarsmmadt lhei nt heucs
of the REEQOLe pirnopgleectent ed met hodol ogies will beasdppl er
the effects of. climate change

5. GREECE SITUATION

5.1. Main types of reclamation used in the Greek coal regions areas

The PR®ei d eading power generation ,ananduiptp!l iygsenemgagendyi i
di stri,buasnedh ¢eilnegct ri ci ty .t oPPcCogmsiuneernsi nes in West Macedo
(WMLC) Magdl opolis LildiCt)je pCiogvti ideee f or powdrheganoerta tiinopnc
energy source for Ltilhgeniisreeame khe & c bagnoanyuesi RRCy i n .openchaasst
operatiences in Western Macedoni @Mainn tFieelRt,ol anatits FRirelad,
Fl or(iAmynt ai o Fi el d)opePnPcCa sal ssoi theasi nant he Pel oponnesien r eg
t hMegal opol(iPsubHiiecit dPower Corporation, 2021)
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Amyntaio Ligsil ecFRltcertlidnian Pref ecture i,n NWegtherGr edaee d cPruib
Corpor(@RRPO®N has thmpeoitedgniitre tdleipomsart giAmyint and akki a

Amyntdeposithevabkaangoensgt t he three, with exploitable res
supportedgqWal i6i0Or ed power pl ant Ampnt aibouti B tyea mMmisenltd y
exhaust edndni mpemgt echni cal and hydrogeotbgpecdrfdpmd amet er

t hexhaumi pgde o met rtyherextiesndaend andwhlieelp iasoeatbeouti | | ed wi't
during the devel apméentt hef etahed yl akemges of the | akebds fir
expands rapidly, while in the | ast mecaesssiitty dxpantdise
rehabilitation of the mine sHapeétshgea nldakteh ed dsanerltrolppemrethad h b o\

yea(rBublic Power Corporation, 2021)

I n t he f rmimeevoé& kr eohfa btihle tfaatltliowmwisad g elaedeenmp | oy e d
112.5 ha at the Ptolemais and Amyntaio mines were plant

Completion of | andscaping works at the Amyntaio mine
instalphtionwnobfaic parks of ~940 MW.

Ratification of t he Fr ameworlaw4As§/208eeaoneearti nogf 9Ar7t0iOc | kee cltb
reclaimed by PPC to t-hrelO0OGr e@dk t Bteatheecthyar 262 swvi | | be han
2023 for new uses.

The Framework Agr eemendaw466020Watsi csligned5( PPCofundert ook
relevant contractor selection procedures to prepare th
and specifications of the Ministry of Development and |

As partl ighit leugheassaP®tCedgys committed to rehabia23,t7adld nlga a

former l ignite minetsr.anTshfeosremealr eianst owia I dibveer s@aclkald@g®eg of
foresndustonasdgri cyul eusadrees anal par,ksdemonstrating the v
potential for sustainable development (Public Power Cor
Thections taken by PPCaffer deciclri belalpbiyl iLtCAMM, 0201 8:
Shaping of the surface and sl opes. Measures for the av
Mi xing ash with the remaining infertile materials and
Waste Management Pl an.

Intermedi ary material s, rich in organic content, are s
Preservation of soil materi al (soil for plmedegs aroyd | 2
the support of the intended | and use.

Cultivation of saplings for environment al rehabilitati
zones.

Construction of fencing.

Creation of 2,200 ha, til!l 2018, cultivated with foresi
Creation of 1,500 ha for agricultural use, of which t|
avail able for ot her uses (e.g. Photovoltaics, Il ntegr a
cultivation of aromastita aglkgnt s, mot o

Management of an experi ment al orchard.

Areas for beekeeping

Reforestation with Acacias

For the reforestabicacsaag@ebs malal pwsesieldbacacia), since a
most approgpprdiceat et 0 its. pletdpeesi,esltoabdd gh degree of planti
(90%), an dhbmplrietssive explaond hensfreedd | ef sop@sisal, ¢hre e
possi biplriotdwcafng wesodefluehs in theppbowsr bergkpephedwi der
there are at | east 15, 000hacliresge$t atacresattbhtacaosassp

Ref orestation with Other Tree Species

Firstieexained hed the phytosoandl tgenof bdegciaduwevbuesr aonfd ever
saplings is planted that 6&penroste gogoewtehntwiflalr mers. f Tben us
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tree speéa@iteshavpel ab@edri zona Cupypepssgsierselsey| anatsapl as
Fraximiurscohrmapl.es

Culti Fateil@inRent al s

The fiel disotmhad wmrtthe horizont al graeaetnd eaf ttehtd sad ehpovesi d d S
Thmost commbhi vcadriepanlashd according to a study carried ou
Aristotle University of¢afihtesspseactieensidklib lkignu melseasd mao matsi ¢
andegumi mloairst s

Shaping of the Surface and Sl opes

The aying and smoothing a&arfethecdssnarly diwar feoaccmmslret el y cov
topographi cal tahbanto rhmaavliei taireissen from the way the materi al
The | ayered surfaces allow the surfanelwataeri ons wodnathfe
smoot hedorderstbghavesal apadwo®emt any erosi on ,anads sweildli na
t maxi mize wat,erwhiecdlent bahes to the rapid growth of vege

Ash Management

Theni x of ash with othiempr opffewstiiclael maantde rmedtsani c al char
compressive strength, pldespociittgyd ainds .igd @Ghadet heq meidmad et | n &
mat eri avhds chchrien or gandmretcothd etnhe upper. |l ayer of deposi
Preservation of Soil Material

The existsaaidebdfe and f eritsi laen siomp o rstuabnstt rfaatcet or f or t he
pl ant materitéale. sDheér enfad ree i @l otiod ebper eusseerdveads a final | ayer
where nedegsmadiyng on the intended | and use

Construction of Fencing

Fenciegl éstively pl acewheorne tahree squiridmicettot he foo etsd spe
prevent gr azijdiagmapgeeosblt empassi ng

Orchards

Anexperi ment alf dr2cwadatrihde i | ot cul ti vapplomselndrntrpeqasi ncees
treqsai ntcreeersdi neyaFdg2Wr.e The orchaxdshasagbseaecnccoer dd h@1l t o
principles of systfermettidst sé& ¢gi biorudetdiuttwet. i oirhse, | ocal bodies
LignitreefCeWestern .Macedoni a

Fi gwRro®rchard in alreadMorehk!| Bi ened odfanEssoli @mai s mining ar
authors, on 11th April 2023)
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Experi mental Greenhouse

Thexperi ment al greenhouse ooff hlyda@mmetned fcad (if wal2@® @Ye & rc
2012), producing various kinds of vegetabl est,o ahsi gwelilg ha
the possibility of wusing rehabilitlatendatli edidr ewcittlhy cruelltait:

soahdake advantagesdaf etnfeed glyowf . di strict heating

Aromatics Pl ants

I n recentcyltireatitdire of haso mdedeinec]l oppeadntisn t he rehabilita
Main Fi el dchiMi nievat etdh astp exri e ktae € taehddrearoen .bal m

Apiculture (Beekeeping)

In rehabilitat eodandeasi havandea&md itf lee sfee nacf eetlats®e ugrpeo f t
beekeepipngul(tbierek eepi agni dwl taunr al wb € ap aitpihmayrst aann rol e i
rural economy at Tahegleoxbpallolildeageilofn tolie tdheeaci a forests of

West ern Maccreedaotneisa a signisfuippamt proospéeet o0 fgvamii cch beexepkleaeipr
i ncr eiansteedr est off dre etkleee peexml oi t ation. of the fl owering ac

Energy Crops

Energy cpbpatsargrown exclusively for .t hMorpea odmpadirfgiyc alfl
cromse cultivategpropecieedbdasowmasehi n prcoadiuckhe wshdd hfor v
energy purposesasmphbemaenpieldota cul tivati osuohi a@swuentffgo wermrop
cardaownil seed rape

Pil ot Cultivation of Paul owni a

Thera pslot cultivation of Paulowni@ahéoprodthecod obliuema o9
for the unit that has been constructed by RPaPLl oRiemiesab | «
very good plsinncd oirt beeieses honey of excellent quality.

Soil Fertility

In order to beé¢ hedetsorn hmi dedttihat y ndeuiEmemepthamaearcavsmditn iyt
talseéeps in ordermotroiak mietpdseRhe | iomp fporrogposead sr i at ef | ahdsusaee
and take atmpoonvément hef .t hflneatiehses faefiyaridlatithaiys rmpeaa pwrsed ar |
by ®Porcoal aborating d¢lodb abatranty on with the Technol ogi ca
Western Macedoniisa craersreiaerdc ho Upto ma mppd e ment ati on and evalu
i mproverg. zeolite).

Search for the Further Development of Ecosystems

After the riehabsl gbtnimedonti enous obmens alstoh east droa tciherc k
success of the goals and the PPCb6s commitmentannontake st
audit for the environmemntmalor dehathliod¢ ibread daskwanpy ocerssect i ve

Composting

Composting is a nactounrvaelr tpsr oocregsasn, i cwhnmacther i als into.a ric
Thissubst amceael | ed compost | mprCowmegprosting i s a vewgy dofect
recycdnchgt henmosbnment al ITyh ef rpireonddulcyt iiom e fp icloafifph @lsdpvrdods u c e
mat ewiilall be used as a sail i mprover in planting

Forestry Park

I't has bednrcerseaatyendbea & visitors have the opportunity to
si nctehiisnapbhrkinds of forest treeare¢hpliannhgdin northern C

Wil dlife Conservations

There araag eacswmbi ch Haowenedeem breeding and adaptation pl
bi r,dshaviggakwei adl i fe enrichment of Lthethefabatéetatednar
hunting associati orbsr,eeidti nigs aoar raideptatti ofilh@rfpeesimainde na ni
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prohibitiontlmohgmeuingt hkeywhol e area of the Lignjte Ce

making it the I|mowrespgr stheedttiearedz ®mMe i n Greece.
As for the | atdadhte chdtrae,adyntrielcl 202n2,d ar evaistamaley pireaslend &d
each PPC6ébs mine (Public Power Corporation, 2024 a,b,c )

suitably configured in oydehi ¢t ethodtedf dioureast!| @amd agseé cul
evemV par s c omgtrraadsetd, PtVhaemee d®prhi gur ed accor doeanrgk syT hteo h
former differs from the | atter because the reclamati on
be seen fromltama tushdl ret,wpiedsePPOGcmsnesn t he ecological re
mi ni ng amrdeeansewabl e energy sources

Fi gulrdeepa cspat hal configurationextfendiengdAmymdmi 8Wmti m etsh e
natur al |l akes shown in the figure, within the environn
dumping areas.

Fi g®2rle Pl an of the Amyntaio area mines (Anargyroi, Amyntaio
Tabl4Recl ai med areas (in hectares) in the PPC lignite mine
Forest Agri cul Grade| Graded 4 Lak|
(ha) use (hgareas for PV (ha rerak {
AMYNTAI 899.5 82.5 752. 1 1,412. 8 2. 3,229. 2
PTOL EMA 1,762 323. 2 224. 9 1,327. 4.0 3,642.7
MEGALOPO 450. 0 300.0 0.0 450.0 (115, 1,315.0
TOTAL 3,112 705. 7 977 . 6 3,190.|201. 8,186. 9
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