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Completion of Restoration and Rehabilitation of theCentral Tailing Heap
of Jan Sverma Mine in Zaclé

Vlastimil Hudecek', Kristyna Cerné’, Lucie Gembalova and Jaroslav Votéek!

In the year 2010, the authors made the reader familith the successful implementation of rehadiidn of the Utilization of result
of trial seeding experimental plots in the courseeahabilitation of the central tailing heap of J&verma Mine in Zactéby means of
the article Rehabilitation of Central Tailing Heay Jan Sverma Mine in Za¢l¢[3,5,6,7]. They described briefly the locality the Jan
Sverma Mine and made the reader acquainted wittidihe-stock company GEMEC — UNION carrying out tebabilitation. The authors
generally described the restoration and rehabil@atmethods [8,9,11] and subsequently the procednteexecution of rehabilitation work
on the Central Tailing Heap, namely grassing uging Hydroseeding method. The contribution incluthedresults of trial seeding with the
application of various fertilisers and soil conditiers.

In this contribution, the authors will focus on tbentinuation of restoration and rehabilitation vksrin the west part of the Central
Heap. They will be concerned with the evaluatiobhath overall completion of rehabilitation and sefjgent use of the very Heap.

Key words:Jan Sverma Mine (JSM), restoration, rehabilitatiarest part of the Central Heap, utilisation of thentral Heap

1. Introduction

The construction of the Central Heap of the Janri8aeMine (henceforth referred to as JSM) in Zaclé
dates back to the year 1930 when the tailings bégdre transported to the Heap in manually pustsed.c
Since this historical date, owing to the need far tehabilitation and restoration of the Heap, néples and
procedures have moved a significant step forwardhé previous article, we made the reader accahiwnith
the realisation of rehabilitation on the premiséthe JSM and rehabilitation of the Central Heap.

In the submitted article, we shall focus on the ptation of rehabilitation works on the Central Heap
including the evaluation and subsequent use ohiktaded land.

2. The Central Heap

In March 1995, the Municipal Authority in Za¢)émore specifically the Department of Building, Tiow
Planning and the Environment issued a planning @sian for the restoration and rehabilitation of Bentral
Heap. The Environmental Studio prepared the prajecumentation. In consequence, the Municipal Autyo
in Zaclé issued a building permit in November 1995 [2].

2.1. The First Stage of Rehabilitation

In the years 1995 — 1997, a circumferential toeindrancluding a lateral drain was constructed in
accordance with the given project documentatione Bhepage path of the Egidi adit was modified, and
earthwork was commenced, especially in the are¢heoHeap toe (partially utilising the material rarad from
the top cone). A lack of financial means led toimterruption in all restoration and rehabilitatirorks in
December 1997.
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Fig. 1. A view of the JSM Central Heap in March 201].

2.2. The Second Stage of Rehabilitation

With regard to the acute need to restore the Hemptlhus prevent sliding and erosion (due to storm
rainfalls; erosion furrows of considerable size evtarmed on the slope of the Heap), the state griser East-
Bohemian Coal Mines (VUD), at present the stateemmise Fuel Combine Usti (PKU), initiated project
optimization in the year 1999. The aim of the mjgiation was to modify the engineering solution ainel
extent of works, so that the required restorationl aehabilitation effects could be achieved at mali
construction costs [2,10].

The optimisation project was again elaborated lByEhvironmental Studio. The fundamental change was
aretreat from the original concept proposed by dbmpany Designing of Mines Ostrava {B&é projekty
Ostrava) in the year 1992. This original conceuagd the removal of the whole top cone of the Hefap
avolume of 460 000 fnand the transfer of all material to the lower paof the Heap — to its toe. In
the optimised solution, the top cone was merelyel@a and the slope re-graded. The fixed angle agfesin
the lower part of the Heap was achieved not byraglthie removed cone material, but especially bgregling
the slope [2,13,14,15].

Concerning a considerable time gap between theedtibn of project documentation optimisation (1999
and the commencement of rehabilitation works (20@A concerning the changes in the very Heap
(spontaneous sliding, etc.) in this period, thedné® bring the project up to date arose. For thesaas
mentioned above, updated documentation concerhimgehabilitation of the Central Tailing Heap oé thSM
was prepared in October 2004. The mentioned doctatiem dealt with the entire Heap except its westt p
closely adjacent to the premises of the JSM. Huersd stage of Heap rehabilitation lasted by tre 2€10.
The authors provided information on its course3in [

2.3. The Third Stage of Rehabilitation

The third stage of rehabilitation followed the poms stage with the climax in the year 2009 when
11 hectares of the total 18 hectares were grassech.dThe aim was to complete the restoration and
rehabilitation works in that part of the Centralape where they had not been executed yet, i.@qehower part
of the west and south-west slopes. When estabiigshim grass cover, experience gained in grassagrgvious
part of the Heap had to be used as a basis [1,12].

3. Completion of Central Heap Rehabilitation
Rehabilitation was planned for five years. In thistfyear and the second year, the constructiomatipas
were carried out and in the third, fourth and fijgars, so-called after-care leading to the craadiche state of
equilibrium of the locality was provided.

3.1. Overall Description of the Engineering Solutio

The west toe of the Central Tailing Heap was ralgda as a result, the slopes are stable with dape s
conditions. Tailings, i.e. the material depositadthe Heap without treatment, were transferred r@ashaped
according to the project.
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In the case of geogrid-reinforced design, the nalteras used in compacted backfills, in the otheses,
fills were not compacted.
Earthworks were divided by character and locat®follows:
e west toe of the Heap
e the lower part of the west slope of the Heap
» ditches and bunds.

a, West toe of the Heap
The west toe of the Heap was stabilised withinwimele length to the height of 5.40 m and within
the width of 3 m by means of a geogrid-reinforcedciure with a side slope of 1:1, Fig. 2.

Fig. 2. The geogrid-reinforced structure [1].

b, Lower part of the west slope of the Heap
Works in the lower part of the Heap representedsthitable grading of the area between the crest of
the geogrid-reinforced toe in the west and thesjpart berm. In the area of interest, the tailingsew
locally removed from the Heap, loaded on trucks madsferred and deposited into uncompacted fills
so that the designed shape could be obtained. Gudasty, the new graded surface was levelled by
a bulldozer.

Fig. 3. The lower part of the west Heap slope [1].
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¢, Ditches and bunds
In the framework of ground shaping, ditches follogvihe ditches constructed in the previous phase of
construction works were dug. The material excavéitech the ditches was used in protective bunds;
the excess material was used for the completiahaping the Heap.
In connection with the earthworks, a drainage systeas completed, and the whole area of interest
was grassed.

Fig. 5. An example of ground shaping in the Cdrttieap — ditches [1].

4. Substantiation of the Engineering Solution

4.1. Shape Solution

To the west and east-west toe of the Heap, theipesrof the GM, where many operations are carried out,
are adjacent. The adjacent slopes of the Heap wegyesteep, and falling rocks threatened the safeti’health
of people.
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With reference to the cramped space conditions, timtthe west toe of the Heap, did not allow
the realisation of a corresponding protective aeded with an earth bund as in the case of thén rpatt of
the Heap. Concerning the efforts to minimise thandfer of materials, a geogrid-reinforced strugture
supplemented in its crest by a retaining grid viitish planting, was designed at the toe of the sldpe
stabilised slope above the toe was subsequentphedhay local material removal and addition. Thearggart of
the long south-west slope was removed and by adatitige toe, the slope gradient was changed tovitt®ut
interruption by stabilising berms.

Fig. 6. The geogrid-reinforced structure with aai@ing grid and shrub planting [1].

Fig. 7. The geogrid-reinforced structure with aai@ing grid and shrub planting [1].

4.2. Drainage

Drainage is carried out by a system of ditches eoted to sections already constructed in the pusvio
stage of construction work. In the places whererthge of the ditch was in contact with transpgreations
and in sections with a steep incline, and thugigieof destruction by erosion, the laying of pipess designed.
With regard to mechanical-physical properties, egated plastic pipes were selected; they can witldsheavy
loads even without additional concrete encaseniemt. ditches themselves are reinforced with stonestd
80 kg/pc). This solution makes them able to rasisential rains, fully complies with local conditis and has
been successfully implemented on the slopes indinh part of the Heap.
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Fig. 8. Ditches are reinforced with stones [1].

o . =
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Fig. 9. Corrugated plastic pipes [1].

4.3. Revegetation

The way of establishing grasses on the reshapdedcsupf the Heap was designed based on obtained
experience of revegetation of the previous parthefHeap, where, owing to unfavourable climaticditions
and especially pedological conditions, any optistate had not been reached at the first attempthioreason,
grassing was carried out by hydroseeding or by mlasawing with raking the seed in; the required amof
nutrients was added to the barren tailings usintalsle fertilisation. Increased attention was picadequate
irrigation.

Fig. 10. An example of revegetation of the Ceritiehp of JSM [1].
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5. Construction Work Sequence

The construction work itself together with “afteare” to integrate the newly shaped Heap into
the surrounding environment was planned for fivargeso that natural phenomena (settlement of &ithslld be
utilised and simultaneously, the costs of the stmeccould be minimised. The structure was commerice
the year 2011.

5.1. The First Year 2011

During the first year, a geogrid-reinforced constian was installed in the west toe and shortlgrafbat;
the remaining slope was graded. By implementing timeasure, the basic stabilisation of the Heap was
performed to eliminate spontaneous landslides. feloe that uncompacted fills were constructed mastéfe
itself favourably in the total investment coststioé structure; on the other hand, it was necedsacpnsider
the subsequent spontaneous reshaping and, foe#sen, no other work was performed in the firstrye

5.2. The Second Year 2012

Work on sheeted excavations for pipes was done.ekbavated material was used for additional shaping
the surface of the Heap especially in places okssiwe local subsidence of uncompacted fills. Afteat,
consolidated surfaces were completed, and the verekewas greened.

5.3. The Third to Fifth Years

In the third year, the grass cover, created ingbeond year, was not closed perfectly yet. Theigbart
washing of fine particles from slopes away occurmmsion furrows were formed, trenches were siiad
particles settled in the sedimentation structuré&ant of the inlet into the pipes. In this periatie following
activities have been or will be executed:
e Subsequent drainage maintenance
e Subsequent maintenance of seeded areas
e Subsequent maintenance of planting
e lrrigation

6. Technical Data

«  The total volume of earthwork was 25 816, mf which: 4 860 m— the west geogrid-reinforced toe of
the Heap, 17 060 - the lower part of the west slope of the Heap9® B8 — excavation of trenches and
drainage.

* The total length of drainage was 1 748 m, of whioh length of trenches was 1 537 m and that ofspipe
211 m.

«  The total grassing area was 26 11%) af which the grassing area of slopes was 22 0@hat of the crest
of the geogrid-reinforced toe was 905 m, and th#te front of the geogrid-reinforced toe 3 105 m

e Stones weighing less than 80 kg each — it is a chs@arry stone used in the wedge-shaped hanaglac
rockfill for reinforcement of drainage trenches.eThupplier had to prove the suitability of stone fo
the given purpose (absorption, frost susceptibiibmpressive strength).

e The geogrid used for reinforcing the rock fill gnmlstructure in the west toe of the slope had tizfga
the following criteria: the minimum short-term tdasstrength of 60 KN/m, ultimate deformation of %2,
resistance to UV radiation.

e The grass mat — grass seed containing geotextileeofype RALTEXT GRASS 700 g/m2 Mitop a.s. was
used.

« Plastic corrugated pipes — pipes BOCR Polycor DV8%®1/8 were used for the structure.

Costs associated with the completion of rehahititatvorks in the Central Heap in individual years:

Tab. 1. Costs of completion of Central Heap relitaltion works [1].

YEAR ITEM COSTS IN CZK WITHOUT VAT
1% year |Geogrid-reinforced structure, slope grading, biieckfi 4 726 696
2”dyear Consolidated surfaces + rehabiitation 6 648 32
3%year | After-care 1031 366
4" year | Atter-care 904 869
5" year | After-care 711 743
Total price in CZK without VAT 14 024 000
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7. Method of Grass Sowing on the Central Heap

The surface of the Heap in the area of interest gvassed over mostly in a classic way, i.e. by rhnu
sowing with slight raking in the seed. Concernihg tuality of the local material (barren tailingle addition
of nutrients was necessary. Based on experientieeimevegetation of the previous part of the Heagrass
mixture and specific growth stimulators were used.

7.1. Grass Mixture

In the grass mixture for the revegetation of theplegrass species, such as meadow fescue, rec fescu
sheep fescue — 64 %, Italian rye-grass, Englisgrags — 25 %, clover, crown vetch, button clovéd-% were
used.

7.2. Growth Stimulators
«  Floranid Permanent (30 gfin
e 20 ml Bi-Algeen S — 90.

7. 3. Irrigation

The need for supplementary irrigation changes witte and depends on climatic conditions. The water
demand is the most significant in the summer momthen the theoretical irrigation amount is takerbasm
water column daily (i.e. 50 Htha/day). For the total grassed area of the gradefhce of the Heap of about
23 000 m, the required irrigation amount was about 1y .

8. Conclusion

8.1 Utilisation of the Rehabilitated Central Tailing Heap of the Jan Sverma Mine in Zaclé
After the completion of rehabilitation by hydrosewy] manual sowing and after the rest period, when
the grass cover was sufficiently established, teet@l Heap was used for the building of a bikek{Bikepark
HALDA).

Fig. 11. A view of the Bikepark HALDA from the JBait tower [4].

The bike park began to be constructed with the n@htend financial support from the joint-stock quamy
GEMEC-UNION a.s. in part of the Central Heap asdhi¢éar surroundings in the summer of 2012. Onldpes
of the Heap, a cross-country mountain bike tradl ardual slalom track were constructed.
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Fig. 13. The bike festival “Marosana End of theSm” — an example of the trail on the Central H¢4p

At present, the cross-country trail is about 3 lomgl. Part of the trail runs along unsurfaced raauts part
along newly built single-track paths. For the sakevariety, two stony sections, several jumps, sirug over
trenches and banked curves were constructed. Tdlesthlom trail consists of two parallel identid¢edcks. It
includes banked curves and two jumps.

Although the bike park is just being constructesljesal significant events have already been heddeth
The most important events of them are thd’ Bhd the 1B legendary bike festival “Marosana End of
the Season”. Already twice, the route of MTB threember patrol race “Zadka 70” led along the cross-
country trail and in September 2013, the first rateross-country mountain bikes “Zaidkd HALDA” as
the unofficial Czech Republic’s Championship afrieers in the extractive industries took placegher
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