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ESTIMATION OF POSTMINING AREAS OF THE KAZIMIERZ POLNOC STRIP MINE INTERIOR
DUMPING GROUNDS

Acta horticulturae et regiotecturae —

HODNOTENIE ZEMiN VNUTORNEJ HALDY POVRCHOVEJ BANE _KAZIMIERZ POLNOC”
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The article presents the results of the research and field observations carried out on nine experimental plots situated on the area of the
interior dumping grounds, situated on the area of the Kujawskie Lakeland (latitude 52" 20" N, longitude 180" 5' E). Trans section A-A, as the
most representative for the analysed experimental plats, was subjected to a detailed analysis. The surface infillration and deeper strata
percolation measurements in four repetitions, applying the methed of single infiltrometers of 11 cm diameter, were carried out in every
representative profile. The dominant formations occurring in the surface layers of the postmining grounds are clays, originating from Gentral

Polish glaciation. A layer of clayish having the thickness of 0.5-1.0 m, situated on sandy clay, was found only on two plots (4 and 5).
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1991). A
particular influence is imposed on soil (Borori and Klatka,
1997). The position of soils, most frequently of low land -
capability taxation classes, was replaced by exterior and
interior dumping grounds and final excavations. The arising
dumping areas change the landscape architecture and create
new ecological relations which demand a long period of time to
reproduce proper structures (Lyle, 1986).

As a result of various recuitivation procedures and long time
utilization, they are introduced into the field of either agricultural
or forest production. The aim of the research was both to
evaluate the state of the postmining areas cover and their

had been camied out and agricultural recultivation had been
begun.

The work was based on the results of the research and field
observations carried out on nine experimental plots situated on
the area of the interior dumping grounds, situated on the area of
the Kujawskie Lakeland (latitude 52 20" N, longitude 180" 5 E).
The dumping area where the investigation was conducted is
levelled out with the data of the surrounding area and belongs
to the type of dumping site with the top cover adjusted to the
neighbouring land level. After the technical recultivation had
been compieted in 1998, the agricultural recuitivation
procedures started. Detalled field investigations comprised
drillings and soil excavations in three trans sections crossing
the selected piots from East to West. On the basis of 27 drillings
performed in every trans section (altogether 80 drillings) down
to the depth of 3 m, the reach of grounds of the same soil
texture was denoted for every plot. They were selected
according to the site selection (Zajgc, 1994) and are in 70-80%

representative for the analysed experimental surfaces.
Samples with undisturbed texture were taken in the profiles for
laboratory analyses. The granulometric compaosition of the
investigated profiles was denoted applying Casagrande's
aerometric method after Prdszyriski's modification. Trans
section A-A, as the most representative for the analysed
experimental plots, was subjected to a detailed analysis. The
surface infiltration and deeper strata percolation
measurements in four repetitions, applying the method of single
infiltrometers of 11 cm diameter, were carried out in every
representative profile.

Typic Hapludalfs or Glossaquic Hapludalfs soils, frequently
eroded, resulting from sands situated on a clay layer and
boulder clays (Marcinek, 1992) were prevailing in the soil cover
of the researched area before the excavatory exploitation
started. Detailed geodesic measurements showed that at the
stage of technical recultivation, the surface of the dumping area
was properly formed. The maximum dedlivity on the length of a
ten meter segment equalled 5 m and minimum one reached
0.75% of the 100 m long section in the analysed transection
A-A. Mean declivity value for the whole investigated transection
amounted to 0.8%. Relevant acdlivity heights measured 0.5 m
per 10 m segment. In agreement with The act

protection of agricultural and forest areas (1995), with the
delevelling degree up to 0.7 m per 10 m segment, it is
permissible to adapt such a postmining area for agricultural

Juse. On the basis of the detailed pedological investigations, it

can be stated that the surface layers (0-3.0 m) of the
postmining areas show low diversification in the transection
A-A (Fig. 1).

The dominant formations constituting the surface layers of
the investigated experimental areas are selectively formed clays
originating from the Central Polish glaciation. A layer of clayish
sand with thickness from 0.5 to 1.0 m situated on sandy clay was




Figure 1

Obrizok 1  Priedny pedologicky rez experimentaineho povrchu transskau A-A

Pedogenetical section of investigated experimental areas A-A  Figure 2
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found in plots 4 and 5 only. Clays and light clays were prevailing
in one — meter layer of the analysed surfaces. Surface layers
(0—0.5 m) of plots 1 and 3 were formed from medium clays
changing into light clay. However, the surface layer of grounds in
plot 2 is formed from sandy clay, changing into light day at
medium depth. Grounds with graining of light days with fillers of
medium clays (areas from 1-3), as well as sandy days and clays
(plots 4-8) prevall in the formations situated below one - meter
layer. The presented analysis proved that the formations with
cay graining, potentially more productive and useful in
agricultural recultivation, are dominant in the surface layer. The
favourable state of the postmining areas cover was formed
owing to the presently appiied in the Polish mining method of
selective dumping of the cap-rock material. In the system the
covers of the dumping grounds are built to the height of the
surrounding area (Gilewska, 1991). Whereas, the non selective
dumping method applied formerly caused high diversification of
granulometric composition and physical properties, as well as
postmining water grounds. It also influenced the effectiveness of
many — year agricultural recultivation practices lowering it
(Szafrarfiski and Stachowski, 1997).

However, the camied out field experiments showed
meaningful differences in permeability of the surface layers of
the investigated postmining areas profiles (Fig. 2). In the
profiles typical for plots 1 and 3, where the surface layer {0-30
cm) is formed by medium clay, the coefficient of the defined
infiltration oscillates from 1.05 (profile 3) to 1.6 em.h™? (profile
1), on the average 1.32 cm.h™". According to Ridder (1974 ) the
grounds can be described as presenting very low or medium -
low infiltration class (FAO, 1971). The remaining postmining
grounds profiles perform higher infiltration capabilities. The
areas formed of either sandy clays or light clays present stable
infiltration coefficients reaching from 9.1 (profile 4) to 27.6
cm.h (profile 2), on the average 15.0 cm.h-'. The obtained
values classify the areas as belonging to a very high infiltration
class (Rider, 1974), or medium high class (FAQ, 1971).

A few times lower values were observed in 30-80 cm layer
of the grounds in interest. The pace of water percolation in this
layer was the lowest also in the profiles built of medium clays.
The measured percolation coefficients in the profiles reached
mmﬁmummh‘{pmﬁhﬂmOﬁm.h"(pmﬁbaj
on the average 0.045 cm.h'!. Whereas in the remaining profiles
formed from light clays and clays, the pace of water percolation
inthe layer was higher and reached 0.12 cm.h™! on the average.

Value vertical percolation in layer 0-30 cm and vertical percolation
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Conclusions

1. The method of a selective dumping of the cap-rock material
applied nowadays has improved the process of technical
recultivation. The research proved low changeability also in
the spatial configuration, as well as in profile granulation
and fundamental physical and chemical properties of the
investigated interior dumping area.

2. The dominant formations occuiring in the surface layers of
the postmining grounds are clays, originating from Central
Polish glaciation. A layer of clayish having the thickness of
0.5 m=1.0 m, situated on sandy clay, was found only on two
plots (4 and 5).

3. The carried out field investigations proved the existence
of vital differences in the permeability of the surface
layers of the researched grounds. The lowest infiltration
capabilities were observed on the surfaces formed from
medium clays. The values of infiltration coefficients
defined in the 0—30 cm stratum of the clays were on the
average 1.32 cm.h! and over 10 times lower than in
sandy clays and light clays.

4. Detailed geodesic measurements proved that also at the
stage of technical recultivation, the area of the dumping
ground was formed properly. The areas in focus can be
agriculturally utilized.

V prispevku sa vysledky vyskumu a terénnych pozorovani
uskutoénenych na 9 experimentdinych plochéch, shmmyd'l
navnﬁmmajhaldepwrdqubane.mazlniﬁz“ ktora sa na-

chadza na dzemi Kuj jazier (Pojezerzie Kujawskie,
zem. Sirka 52° 20" N, zem. 18" 05" E). Vysledky podrobné-
ho terénneho vyskumu a laboratémych analyz ukézali, 7e me-
téda selektivneho zacbchddzania s krycou vrstvou spdsobila
pomerne mald variabilitu zemin tak v priestorovom, ako aj
v profilovom usporiadani. Dominujieou zeminou, ktord tvorl po-




vrchovd vrstvu skdmanych experimentéinych pléch, je hiina.
Tento vyskum vSak ukédzal, Ze sl rozdiely v priepustnosti ana-
lyzovanych zemin. Najmensie infiltraéné schopnosti sa zistili
na experimentdlnych plochdch utvorenych zo strednej hliny.
Vyskum potvrdil, Ze analyzované zeminy s vhodné na polno-
hospodérsku rekultivaciu.
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A STATISTICAL MODEL OF A RIVERBED SCOURING BELOW RAPIDS OF INCREASED ROUGHNESS
STATISTICKY MODEL VYMOLU POD ZDRSNENYM SKLZOM

Ryszard SLIZOWSKI
Agricultural University Cracow, Poland

In the paper, investigations on rapids of increased roughness are presented. On the base of results obtained from hydraulic model
investigations covering six engineering structures of rapids, parameters of functions were determined to describe the riverbed deformation
phencmenon below those rapids. A muitiple regression was used to describe the model, and this regression function was analysed with
regard to the four-coefficient and seven-coefficient model. The main aim of using those two types of functions was to verify whether or not
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Attempts were made to find adequate design solutions to
mountainous stream engineering structures that would meet
both technological and natural requirements. As a result there
of, rapids, constructed of natural stones, were designed. Those
rapids appear really successful in replacing traditional concrete
drops. They are cheaper than the latter, and involve no

effect of water and rock-debris movements; this particular
hydraulic phenomenon has been least investigated of all the
hydraulic issues studied. So far, there is no satisfactorily
accurate mathematical description of any local deformation
ensuing below a river engineering structure. This is why

numerous studies on this topic have been conducted
(Blazejewski, 1989). These are mainly laboratory
investigations, rarely, analytical studies, and field research are
conducted only occasionally. On the basis of calculated
parameters of a local deformation below the engineering
structure, it is possible to discover something and to get an idea
about the expected erosion and its scale below such a
structure. Empirical formulas, allowing for the determination of
an erosion magnitude below the structure, are applied, but only
1o a limited extent. Theoretical rates and numbers obtained are
larger than those stated under natural conditions (Nowak,
1997). They are usually used in comparative analyses, or for
the purpose of correlating the scour depth, the elementary
decrease in the water discharge (flow rate), the depth of lower
water. The rapids appear also useful when deciding on what
preventive means should be taken to protect the lower site. The




