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1.0 INTRODUCTION

T ugU@&ALA/A-—Y «m(t‘

In accordance with order No. AG21Z210259 of 27 November, 2001 the
company U.S. Steel, s.r.0., Kosice ordered engineering-geological and hydro-
geological éesearc_t‘;( for “US Steel, s.r.0., Kogice objects — oxygen apparatus No.
97, C Foodag

Scope and specification of the geological-survey works have been worked
out in projegt o seological-research works, that US Steel, s.r.o., KoSice has
accepted in full amount. Economical relations have been concluded by signing
the contract on the work No. 2001-317.

2.0 PURPOSE OF THE GEOLOGICAL WORKS
Ry 2]

The purpose of the geological-research works rested in:

- finding out geological relations of the concerned territory

- finding out physical and descriptive characteristic of the soil

- finding out the ground water level

- assessment of the ground water from the aspect of its aggressiveness on
concrete and ron " Beus ey

- assessment of th;ﬁqyndation conditions — ﬁv Do d b bl

- definition of theW< . u_futdd

- finding out the current state of the pollutior of the mineral environment of
thefaeration zomp finﬂ{i\é.;round water]in the concerned area

: IRV /ﬂc on e A t/&)jvg«bf'k}.ﬁ

3.0 USED DOCUMENTS v

- Elaborated price offer of 13 November, 2001

_  Situation on the territory in ratio M 1:1000 and 1: 3000

. Kaligiak Michal et al. (1996): Regional Geology Maps of Slovakia, ratio M=
1:50 000; Geologicka mapa Slanskych vrchov a Kosickej kotliny (Geology
Map of Slanec Hills and KoSice-basin) — the southern part with appropriate
commentaries : GUDS Bratislava — Land survey Institute.

N

4.0 NATURAL CONDITIONS OF THE LARGER SURROUNDING
AREA

4.1 Geo-morphological relations
According to the geographic relief of Slovakia (Mazdr, LukniS) the

concerned territory belongs to the Ludenec-Kosice lowland region and to the
complex of the Kogice-basin, division of Medzev hills.
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The surface of the territory is plain with relatively small height
differences. It is significantly marked by building a% activities —
adaptation of the terrain near premises and building up dscrap ya
Py, oo Gelrebss oY il e’

4.2 Geological relations

i 2 r
The concerned territory consists o@mee&nd Qm Z

AV A
Neogene - made up of clay and silts with components of gravel sand of so

called Sedov strata. From place to place there are components of tuffs and

tuffits. , D Almi A e et O

— fLp D

Quarter — is represented by sediments of [ fluvial cone created by stream Ida. ‘.

Quarter sediments are represented by (’ﬁne-‘gr;a;ﬁéakoﬂ, 1-2 m thick on the .- 2

surface (or anthropogenic sediments - made upigrounds). Under ;

there are gravel components from fluvial cone. {The thickness of the proluvial ~

sediments in the concerned territory exceeds 9 m.\\.\_ ~ 15
Lo by~

4.3. Hydro-geological relations

Hydro-geological relations of the territory are conditioned by the
geological structure, the flow of ground waters is affected by building up VSZ —
steel works. The ground waters are supported by infiltration of atmospheric
water or by transfers from higher situated locations. The water collector
represents a complex of fluvial and(proluvia gravel sand with variable content
of fine-grained fraction. The ground water] level is mildly under pressure in the
concerned area. 7
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5.0 METHODOLOGY AND SCOPE OF RESEARCH WORKS

For achievement of the target of the geological works the following activities

have been carried out:

e Boreholes — 5 boring, three of them have been supplied as surveying probes
with filtration part, made from PVC.

e Sample-collecting works — taking samples from soil and ground water

e Dynamic penetration probes

o Laboratory works — physical-descriptive characteristics of the soil, physical-
chemical characteristics of the ground water, analysis of the extractions of
soil samples

e Measuring works

While stating the places of carrying out the surveying probes, we took into
consideration the planned location of the buildings and the preconditions of
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the most vulnerable locations from the aspect of the possible@@ The
scope of the sample taking and laboratory works has been defined regarding
the information on quantitative and qualitative parameters of the potential
contaminants in mineral environment of the aeration zone and in ground
water. -
Geological works have been carried out by company Geokonzult,
a.s. Kogice, by its own employees, measuring works and hydro-chemical
analyses of water and soil extractions have been ensured through sub-
contracting.
Research works — bore holes and penetration probes have been carried out
at presence of Ing. Vertala. The situation of researched objects is included in
Annex No. 2.

5.1 Boring and sample collecting works

In order to find out the geological and hydro-geological conditions of the
territory, 5 core samples: V-1 — V-5 have been made. All of them have been
bored in depth up to 10 m. The whole amount made 50 bm. The bore works
have been carried out by the staff of drilling foreman, Mr. Andrejcak by
machine drilling rig UGB-50M in November, 2001. During the boring
documentation, samples of soil had been taken which were discarded after
geological documentation. The written documentation on boring works is
included in Annex No. 3.

From the boreholes soil samples have been taken that have been processed
in laboratory on mechanics of soil. All together 12 disturbed samples of
gravel and 4 disturbed samples of fine-grained soil with saved humidity have
been taken into paper bags. The data on depth under surface, the samples
have been taken from, and their numbers are put down in engineering-
geological sections — Annex 6/1-6/2.

From boreholes V-1, V-2, V-4 and V-5 samples have been taken in order
to define the content of potential contaminants, found in the mineral
environment of the aeration zone as a result of the anthropogenic activity.
Following from lithological attributes of the minerals, their relatively
unfavorable structure from the aspect of transfer and migration of the
pollution from the concerned surface, we have taken samples especially from
the levels, situated immediately under surface (from relatively pervious sub-
surface zone sediments, resulted by human activities). — 0,5 m u.t. (= under
terrain) and 1,0 m u.t.; subsequently samples have been taken from 1,5 mu.t.,

2.0 m u.t. 2,5 m u.t. and 3,0 m u.t. Because of presence of organic smell in-

bore hole V-1, we removed soil sample from stratum 3,5 m u.t. The different
depths and numbers of samples are depicted in engineering—geologic profiles
in Annex 6/1 and 6/2.




Soil samples, designated for definition of the content of the possible
contaminating materials, had been put to paper bags, which were
immediately after delivered to the chemical laboratory in labeled and
imperviously closed packages.

On the basis of the works, directed to taking samples and the
subsequent laboratory—tests, while respecting the available date on the
Jocation, we orientated our activities mainly to find out information on the
most supposed present contaminant i.e. hydrocarbons. Besides this,
considering the type of activities in the concerned location (scrap yard) and
the previously known results, we have taken samples of soils for stating the
trace-metal level in the terrain — TOX, BTX, PAU, PCB.

Altogether 20 samples have been taken from the boreholes, i.e. 5 samples
from each of them.

Ground water samples for assessment have been taken directly to sample
containers. We have taken samples of watér from bore holes V-3 and V-5
for basic physical-chemical analysis and for stating the presence of NEL,
PAU, phenols, cyanides, tenzides and certain trace metals; from bore holes
V-1 and V-3 we have taken samples of water in order to assess the ground
waters from aspect of their aggressiveness on concrete and iron.

" The results of the laboratory analyses of the samples of ground
water and soil are shown in Annex No. 7.

5.2 Penetration tests

In order to find out the geo-technical characteristics of the Quarter soil
in-situ, on the concerned territory we performed 5 dynamic penetration probes,
marked DP-1 — DP-5. The depth of the dynamic penetration probes was between
3,20 — 5,80 m, their whole volume was 19,80 bm. '

The penetration probes serve to find out some characteristics in-situ. The
test is founded on the ability of the soils to resist to tip of the instrument (by
driving in piles of 50 kg, falling from height 50 cm).

Dynamic penetration probes have been carried out by heavy dynamic
penetration test device, made by firm BORROS. By dynamic penetration probe
the number of strikes, needed to drive the pile-tip into standard depth 20cm
(value Nyy), is recorded. This value is corrected by friction of the earth with the
testing rods. The corrected value Ny is re-calculated under empirical formulae to
measured dynamic resistance qgn (MPa). The values of measured dynamic
resistance qay are initial date for stating some attributes according to verified
correlation.
 Dynamic penetration probes have been carried out by the group, specialized
for terrain tests from Geokonzult a.s. KoSice in November 2001. The results of
these dynamic penetration probes are shown in Annex No. 4.




5.3. Laboratory works

Taken samples of soil have been processed in laboratory of mechanics of
soils within Geokonzult a.s., KoSice. From the total number of 16 samples after
macroscopic assessment all 16 have been designed for laboratory evaluation.
The selected samples have been tested in regard of their grain structure,
plasticity and humidity. .

The results of laboratory tests of the soil, the number of different tests and
their brief methodology is shown in Annex 5.

The water samples and.extractions of the soil have been analysed in
hydro-chemical laboratory EKOLAB, s.r.o., KoSice, the results of the hydro-
chemical analyses with evaluation are included into Annex 7. The analytical
works have been performed in accordance with the valid standards and
methodology.

5.4. Measurements

After finishing surveys in terrain (boring holes, penetration probes) the
boreholes were surveyed from the aspect of planimetry and altitude by surveyor
group from US STEEL, s.r.o. KoSice, division - Implementation of projects
Kosice, lead by Ing. Bartka.

Planimetric co-ordinates are shown in local co-ordinate system - U.S.
STEEL Kosice, altitude co-ordinates are shown in system Jadran. The location
of the boreholes is descripted in Annex No. 2.

In the following chart it is shown the list of the co-ordinates and heights
of surveying probes:

( chart)

6.0 RESULTS OF THE RESEARCH WORKS

6.1 Engineering-geological relations

The surveyed territory’s surface is plain. In the past the surface was
affected from building works.

Engineering geological-relations of the territory were observed by
boreholes V-1 — V-5 and penetration probes DP-1 — DP-5. On the base of these
probes were later constructed the engineering-geological sections I-I in
M=1:500/100 and II — II" in M= 1:200/100 (Annex 6/1 — 6/2) On the basis of
these sections have been assigned the following characteristic strata in the
surveyed territory:

1. Made up Ground




The most upper situated position on the surveyed territory consists of made
up ground with cross cut and backward fillings near the foundation of objects
and along the underground mains installation. The made up ground consists of
mainly form fine-grained soil of rich grained structure and plasticity with
variable content of rough fraction — gravel boulders and fragments of building
work waste with switches into gravel soils. The average size of the made up
ground is between 1,00-2,00 m, in some places they are absent. We studied the
maximal size of the made up ground in the place of dynamic penetration probe
DP-3, the verified size of the made up ground is 3,6 m. It has been a backward
filling, made by building the sewerage system.

In accordance with STN 73 1001 (standard system) it is a special soil —
tipped earth material, marked by symbol GCY, CGY, SPY and GPY. Taking
into consideration the little depth of the made up ground we are not going to
analyse it in details.

To give complex information we are giving the limit values of the geo-
technical attributes of the made up grounds with fine-grained soil and gravel,
studied by penetration tests:

( chart)
2 Fine grained fluvial sediments

It is a discontinuous stratum with limited territorial extent. In the most of
the territory they are absent, have been found within bore holes V-1 and V-3 in
depth 1,30-1,80 and 0,30 — 1,00 m u.t.

From macroscopic aspect the fluvial sediments have been evaluated as
clays of different plasticity and variably grainy structure. They are of grey and
brown colour having stiff, stiff-solid and solid consistency. On the basis of the
laboratory test results and analyses we can characterize them with the following
values of humidity, plasticity and consistency: Wn=22,0%, Wy = 38,5% Wp =
19,2%, Ic=38,5%. |

In accordance with STN 73 1001 we can classify these soils into group F
— fine—grained soil types, class F6 — clay with medium and low plasticity.
Regarding their limited impact in depth and the area, we are not going to discuss
them in details.

3 Gravels from the fluvial cone

They have been found under fluvial sediments and under the made up
ground in depth under 1,0 — 2,0 m u.t. We did not check the whole size of the
gravels with borings into 10,00 m depth. The amount of the gravel we have




checked has been stated between 8,0-9,6 m. We suppose that their thickness is
more than 10-12 m.

From macroscopic aspect they have been evaluated as grey and brownish
grey gravels, containing fine-rained soil. The size of the boulders makes 5-7 cm,
some of them have 10-15 cm. The boulders are medium shaped. The lower part
of the gravels under 5,50 7,00 m u.t. we evaluated as gravelly clays.

According to the results of the granularity analysis the gravel stratum
consists of gravels with fine grained soil as additional agents — symbol G-F,
class G3, lower strata gravelly clays — symbol GC, class GS5.

From place to place in.the gravel we have found strata of fine-grained
soils of variable granularity and plasticity (Boring V-2 3,00 — 3,20 m w.t.; V-3
7,50-7,80 m ut; V-5 530-5,60 m u.t. ). On the basis of the laboratory
examinations and analyses we characterise them with the following limit values
of humidity and plasticity and consistency: Wn=12,0-22,2%, Wy, = 25,5 -33,0%
Wp =16,3 - 21,3%, Ic= 0,90 — 1,49%. .The thickness of the fine-grained soil
strata is between 0,20 — 0,30 m. According to the results of the granularity
analysis there are sand-clays and gravelly clays.

On the basis of laboratory test results and analyses we can classify fine—
grained soil strata in gravel in accordance with STN 73 1001 into group F — fine
grained soils class F4 and F2 — (sand clays and gravel clay).

In accordance with STN 73 1001 — soils representing proluvial gravel
belong to group G3 — (gravel with fine-grained soil as additional agents-GC) and
class G5 (clayey gravel — G-F).

We did not check the entire thickness of the gravels with penetration
probes taking into consideration their settlement and capacity of the penetration
device. Their most upper situated loamy and medium compact position we
checked with the following probes in the shown depth: probe DP — 1 in 0,80-2,2
m w.t. deep; probe DP — 4 in 2,20-3,0 m w.t. deep and probe DP — 5 in 0,60-2,0
m u.t.

On the basis of the penetration probe results we can characterise this
position of gravel through the following limit values derived from geo-technical
characteristics:

( chart)

The position of compact gravels we investigated in depth 0,80-2,20 m
u.t., within probe DP-3 under made up ground under 3,6 m u.t. — we checked
them only up to 1,2-2,4 m under the surface. On the basis of the penetration test
results we can characterise the compact gravel positions as following;

( chart)




For the purpose of geo-technical calculations in case of compact gravel
of class G3 and G5 we recommend to consider under STN 73 1001 (Foundation
ground under surface foundations) the following attributes

( chart)

The positions of fine-grained soil we can characterise through the
following standard values under STN 73 1001.

( chart)
6.2. Hydro-geological relations

In the time of carrying out the survey (November 2001) the ground water
level was struck by all borings in depth 6,0 — 6,7 m w.t., after the strikes the
water level raised by 0,60 — 0,70 m up to level 5,20 — 6,00 m u.t.

The ground water is bound to positions of gravel and its level varies
depending on atmospheric precipitation. We consider the ground water level
average. At the time of higher precipitation it is necessary to take into account
the raise of ground water level by another 1,5 -2 m.

On the basis of the hydro-chemical analyses the water is about medium
mineralised. Under S. Gazda’s classification the ground water, coming from
bore hole V-3 belongs to basic type Ca-Sos and water from bore hole V-5
disposes with mixed chemism with prevailing S2(S 0,) component.

Through surface foundation laying the foundation structures would not
contact the ground water level. Through deep foundation, built on piles, it is
necessary to calculate with the raised aggressiveness in relation to iron
materials, however the ground water is not aggressive to concrete materials. The -
detailed description of chemism with the analysis lists is included into Annex 7.

6.3 Relations of the foundation

According to the engineering-geological survey we can state that the
geological structure of the observed territory is relatively simple. On the surface
there is a layer of made up ground and cross cut, reaching to depth 1,00-2,00 m
w.t., in some places up to 3,80 m u.t. Under the made up ground on some places
 there is a layer of fluvial fine grained sediments of size 0,50 — 0,70 m.

In the subsoil of the made up ground and the fine-grained fluvial
sediments there is a layer of proluvial gravel — gravel with additional fine
grained soil and clayey gravel with positions of clay up to 0,10 — 0,20 m. We
checked the gravel component as deep as 10,00 m u.t.




Ground water has been found in all bore holes in depth 6,0-6,7 m u.t.
After striking, its level has raised by amount of 0,60-0,70 m as high as 5,20-6,00
m u.t. Ground water is bound to positions of gravel and its level depends on the
precipitation. //:‘\

Under standard(STN 73 1215 /‘Classification.of.aggressive.environment”
- b;e can_evaluate—the water as non-aggressive on_concrete materials,| { Under
standard(STN 03 8375 ¥Protection of metal pipes, put down to ground or'E water”

} materials.

/he water can be evaluated as having raised aggressiveness in relation to iron

P

Carrying capacity

By surface foundation laying we recommend to avoid foundation, made
on non-homogeneous made up ground and we would prefer settled gravel — soil
of class G3, with depth of laying down D=1,0 m u.t.. for different foundation
width we can take into consideration the following values of carrying capacity:

(chart)

By different depth it is necessary to adapt the shown data in accordance with
the mﬂuence of-the-ased depth of foundation under 1% comment of Annex 6 —
standardENd:/'-B 1001.

Settlement

From the aspect of compressibility the gravel soils represent a very little
compressible foundation ground. The settlement process will be weak and most
of it will take place during the building works and its unsteadiness would not
exceed the permitted values.

The foundation pit/ditch

By machine excavation of the ditch, its last layer over the level of
foundation of size 20-30 cm, we recommend to excavate manually in order not
to disturb the natural settlement of the soil.

Temporary gradient of slope of the ditch in the made up ground and fine-
grained soil up to 2 m u.t. can be chosen in ratio 1:1. In the case of gravel with
additional fine grained soil in gradient 1:1,25.

6.4 Classes of the workability of the minerals

Under standard STN 73 3050 the minerals, that will be affected by earth
works we classify to following classes of workability:




- made up ground, fluvial fine-grained minerals 3rd- 4th class
- gravels with additional fine grained minerals, settled ~ 3rd- 4th class
- clayey gravels 3rd- 4th class

The classes of workability have to be precised according to the
circumstances during the earth works.

6.5. Evaluation of the laboratory-works results - ground water and
minerals

6.5.1. Evaluation of the chemical structure of the ground water from
boreholes V-1, V-2 and V-4

Water, originating from bore hole V-1 is neutral (pH=7,06), quite
mineralised with mineralisation 0,83 g.I'".

The entire mineralisation is resulted especially by ions SO4 > and HCO 5,
before CI' and NOj, from cations there are Ca®* and Na' that define the
chemical type of the water. According to Gazda’s classification the water shows
mixed type with prevailing component S, (SOy), it is mildly under-saturated with
low content of aggressive CO,. |

‘Water, originating from bore hole V-2 is slightly alcalic (pH=7,3),
quite mineralised with mineralisation 0,52 gl’. The entire mineralisation is
made especially from ions SOy > and HCOy5', from cations there are Ca2+, Na
and Mg”*. According to Gazda's classification the water shows mixed type with
prevailing component S;(SOy), it is mildly under saturated with content of
aggressive CO,.

In the water we found increased content of organic materials, defined as
chemical consumption of O, by manganese and NEL.

Water originating from bore hole V-4 is alcalic (pH=11,27), quite
mineralised with mineralisation 0,82 g.”'. The water mineralisation is made
especially from ions SO, > and CI.

High pH of the water causes the presence of CO;? and OH ions.
According to Gazda's classification the water shows mixed type with prevailing
component Sy(SOy). The chemical structure of the water is significantly affected
secondarily. Besides the increased concentration of organic materials (SO, >, CI°
, Cr, CN', NH,", NO,, Mn) there are increased organic materials stated as
chemical consumption of O, by manganese, but in the form of non-polar
extractable materials (NEL).

Basic chemical parameters of the water, originating from boreholes V-1,
V-2 and V-4, and their comparison respecting the criteria, laid down in the




Directive of the Ministry of the Administration and Privatization of the National
Property of the Slovak Republic and the Ministry of the Environmental Affajrs
of the Slovak Republic of 15 December, 1997 No. 1617/97 min (Further:
Directive) and respecting the standard STN 75 7111 “Drinking Water” - is
included in Chart No. 1.

6.5.2. Evaluation of the quality of the ground water in relation to the Directive
of MAP SR and MEA SR) of 15 December, 1997, No. 1617/97 min

The ground water, originating from borehole V-4 contains
increased amount of NEL, phenols and Pb. The concentration of NEL
(1,07 mg .1™") exceeds by 0,07 mg .1 ! the limit value of C category and
that indicates strong influence of polluting oil carbohydrates on the
ground water.

Content of Pb (0, 094 mg .1 %) is within category B that shows the
influence on hydro-sphere, caused by this contammatlng stuff. The phenol
content of V-4 sample in the ground water (3,9 mg.l ) oversteps category
C too. Probably, the increased content of phenols is related directly to
increased content of carbo-hydrates as products of their degradation. The
water contains increased amount of NH,", CN °, and Cd which overstep
the limit values of B category of the Directive, Cu and Cr exceed the C
category values, stated in the Directive.

In other boreholes and analysed samples (V-1, V-2) the presence of
increased amount of crude oil carbohydrates has been shown too, however,
their extent is much less.

Water from bormg V-1 showed increased content of NEL in extent of B
oategory (0,23 mg .1 "), in water from V-2 it was within A category (0,13 mg
1.

Water from V-2 has increased concentration of NEL NH4 CN,
exceeding limit values of B category of the cited Directive.

6.5.3. Evaluation of the quality of the ground water in relation to
STN 75 7111 (Slovak Standard System) ,,Drinking water*

Water from bore hole V-1 has increased content of Mn, Al, Fe, Hg, NO, ",
SO,* , NEL and CHSK-Mn which overstep the limit values of the set standard
for drinking water.

Ground water from V-4 is intensively polluted from the aspect of the cited
standard. Elements, exceeding limit values of the standard are: NEL, Pb, Cd,
Fe, Mn, NH,", CI', CN, NO, SO, * , CHSK-Mn and Cr. The found
concentration of the last element is very hlgh in this water (152,86 mg .1 !
Cr). There has been increased the pH value and conductivity of this water too.




Water from V-2 has a high amount of organic materials, defined as
chemical consumption of O, by manganese and NEL.

Mn, Fe, NH,", CN- and NO," have exceeded the limit values, defined for
drinking water from inorganic components.

: V
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6.5.4. Evaluation of the quality of the mineral environment in relation to
requests of the Directive of MAP SR and MEA SR No. 1617/97 min

Within the present task we have taken samples from the soil,
originating from V-1, V-2, V-4 and V-5. The samples have been removed
from depth 0,5, 1,0, 1,5, 2,0, 2,5, 3,0 and 3,5 m u.t.

The 1mp1emented chem1oal analyses were directed on defining the -
inorganic and organic components, recommended by Directive of MAP
SR and MEA SR of 15 December, 1997, No. 1617/97 min. The survey
aimed to study those elements that were supposed to occur there,
regarding the type of antrophogene activities in the concerned territory.

From tabular evaluation of the observed results (Chart 2) and their
comparison with the criteria of categories B and C of the Directive, it
follows that the soil samples from boreholes contain increased
concentration of polluting organic materials, namely non-polar extractable
elements (NEL) and benzene in different levels of the boring V-1, V-2
and V-4. NEL is increased especially in V-1 where in depth up to 2,5 m
u.t. they exceed limit values of B category. Samples taken 1,0 m u.t.
overstep even limits of C category NEL, defined in UV-spectrum (1265
mg kg ' solids).

In deep level of aeration zone 3,5 m u.t. in V-1 the NEL content
values are again deeply under B category in both parts of the spectrum (86
mg kg ~ solids in IR, 268 mg kg 'solids in UV spectrum). Respecting
the found lithological characteristics we can state increased NEL content
in soil as a result of penetration and cumulation of the pollution in
relatively permeable environment of anthropogene made up grounds.

Similar situation appeared in borehole V-2 where NEL polluted is
just the sub- surface stratum in zone 0-0,5 m u.t. (571 mg .kg ~* solids in IR
and 3614 mg kg 7' solids), while higher amounts, defined in UV part of
the spectrum indicate relatively new pollution.

From the defined inorganic materials concentration of Ba has been
increased in V-1 and V-2 which exceeded the limit value of B category of
the Directive. The increased content was a result of anthropogene made
up grounds again.

' The other organic and inorganic elements values did not
exceed the limit values of A category. The laboratory works results, aimed
at defining the content of polluting materials in the soils is shown in Chart
No 2.

(At




7 CONCLUSIONS

On the basis o the performed engineering- geological survey we can observe
the following: 7

The foundation condltlons at the bu1ld1rjg)/ te are simple, consistent with

Article 20 of standard STN 73 1001

the surface level of the territory 1,0-2,4 m thick, in some places up to 3,6

m consists of discontinuous stratum of made up grounds and cross cut

and in some places fine-grained soil, coming from fluvial cone.

deeper there is a stratum of medium settled and settled gravel; we checked

itup to 10 m u.t.

the ground water level is between 6,0-6,70 m u.t., it is mildly under

pressure, stable in depth 5,20-6,00 m w.t. . ocmns v :

Under standard STN 73 1215 “Classification of aggressive env1ronment”

— the water is non-aggressive on concrete materials. Under standard STN

03 8375 “Protection of metal pipes, put down to ground or water” the i

water disposes.with raised aggressiveness in relation to iron materials. ..o |

we recommend to make foundation of objects in the level of bear1ng

gravels. Objects, founded this way, will be settling down minimally.

pollution of the mineral environment: in the observed samples during the

boring works we have found in part of the samples increased

concentration of organic polluting materials, namely they were non-polar

extractable materials (NEL) and benzene.

Following the defined lithological characteristic we can state increased

NEL content in the soil as a result of penetration and cumulation of the

pollution in relatively permeable environment of anthropogene made up

grounds.

The other values of organic and inorganic materials in the soil did not

exceed the A-category limit values.
pollution of the ground water: in the ground water there are increased
contents of NEL. Content of NEL falls to B category (in bore hole V-4
they exceed C category), it indicates the influence of these
contaminants on the underground hydrosphere. Besides this in the
ground water there is an increased amount of : CN", NH,", Cd , Cu, Hg
that exceed the limit values of B category; Cr oversteps category C.
These inorganic contaminants in the mineral environment of the
aeration zone are not found in amounts, exceeding the limits values. We
can exclude secondary pollution of the ground water by infiltration of
harmful materials from the settled sediments by influence of vertical
migration. It is more likely to expect the effect of water, originating

from the surrounding area.
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1.0 UVOD

Na zaklade objednavky ¢. AG21Z210259 zo dna 27.11.2001 objednal si U.S. Steel.
s.r.0.. Kosice, inzinierskogeologicky a hydrogeologicky prieskum pre objekty "U.S. Steel s.r.o.

Kosice — kyslikovy aparat €.9".

Rozsah a 3pecifikacia geologicko-prieskumnych prac boli vypracované v projekte
geologickoprieskumnych prac, ktory U.S. Steel, s.r.o., KoSice v plnom rozsahu akceptoval.
Hospodarske vzt'ahy boli uzavreté potvrdenim zmluvy o dielo ¢. 2001-317.

2.0

3.0

4.0

UCEL GEOLOGICKYCH PRAC

Ucelom geologicko-prieskumnych prac bolo:

zistit’ geologické pomery zaujmového tzemia

zistit’ fyzikalne a j)opisxxé vlastnosti zemin

zistit’ urovei hladiny podzemnej vody

posudit’ podzemna vodu z hladiska agresivity na beton a zelezo

posudit’ zakladové pomery

urdit’ triedy tazitelnosti

zistit' aktualny stav znecistenia horninového prostredia zony aeracie a podzemnej
vody v zaujmovom tizemi

POUZITE PODKLADY

Spracovana céno:v"é»p‘oiluléa z 13.11.2001.

Situacia izemiavM 1:1000a | : 3 000

Kali¢iak Michal: et. al.  (1996) : Regionalne geologické mapy Slovenska
v M=1:50 000, Geologicka mapa Slanskych vrchov a KoSickej kotliny — juzna
Zast’ s prisluSnymi vysvetlivkami :GUDS Bratislava

PRIRODNE POMERY SIRSIEHO OKOLIA

4.1 Geomorfologické pomery

V zmysle geografického ¢lenenia Slovenska ( Mazur, Lukni§ ) patri zaujmové tizemie
do oblasti Ludenecko — kosickej znizeniny, do celku Kosickej kotliny, oddielu Medzevskej

pahorkatiny.



tD

Povrch uzemia je rovinaly, s pomerne malymi vyskovymi rozdielmi. Je vyrazne
poznaceny stavebnou a priemyselnou &innost'ou — Upravami terénu pri objektoch a vystavbou
Srotoviska. ‘

4.2 Geologické pomery

Zaujmové uzemie buduju sedimenty neogénu a kvartéru.

Neogén — je tvofeny flmi a siltami s polohami pieskov a Strkov tzv. secovského
sivrstvia. Miestami sa v nich vyskytujii polohy tufov a tufitov.

Kvartér reprezentuju sedimenty naplavového kuZzela potoka Ida. Kvartérne sedimenty
s na povrchu zastupepé vistvou  jemnozronych zemin hrubky 1-2m (pripadne
antropogénnych sedimentov - navazky). Pod néaplavovymi zeminami sa nachadzaju strky
naplavového kuZela. Hrﬁbka proluvialnych sedimentov v zaujmovej oblasti presahuje 9 m.

4.3 Hydrogeologické pomery

Hydrogeologické pomery uzemia si podmienené geologickou stavbou. prudenie
podzemnych vod je ovplyvnené vystavbou VSZ. Podzemné vody st dotované infiltraciou
zrazkovych vod, pripadne prestupmi z vysSich Casti izemia. Zvodneny kolektor predstavuje
komplex fluvialnych a proluvialnych pies€itych Strkov s premenlivym obsahom jemnozrnnej
frakcie. Hladina podzemnej vody je v ramci zaujmového tizemia mierne napita.

5.0 METODIKA A ROZSAH PRIESKUMNYCH PRAC

- ~ Presplnenieciel'a-geologickych prac boli-realizované nasledovné-prace
= vrtan€ sondy 5 sond, z ktorych 3 boli vystrojené ako pozorovacie sondy s filtradnou
tastouz PVC
{ = vzorkovacie prace - odber vzoriek zemin a podzemnej vody
= dynamické penetra¢né sondy
= laboratorne prace — fyzikalnopopisné vlastnosti zemin, tyzikalnochemicke vlastnosti
podzemnej vody, analyzy vyluhov vzoriek zemin

e

= meracske prace

Pri ureni miest realizacie prieskumnych sond sme vychadzali ako zuvazovaného
umiestnenia stavieb, tak aj z predpokladu najviac exponovanych miest z pohl'adu mozného
znedistenia. Rozsah vzorkovacich alaboratérnych prac bol uréeny sohladom na zistenie
kvantitativnych a kvalitativnych parametrov potencialnych kontaminantov ako v horninovom
prostredi zony aeracie, tak aj v podzemnej vode.

Geologické prace realizoval Geokonzult a.s. KoSice vlastnymi kapacitami. meracské
prace a hydrochemické rozbory vod a vyluhov zemin boli zabezpecené v subdodavke.

Prieskumné diela — vrty a penetraéné sondy boli v teréne vytytené za pritomnosti
Ing. Vertala. Situdcia prieskumnych diel tvori prilohu &. 2.
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5.1 Vrtné a vzorkovacie prace

Na zistenie geologickych a hydrogeologickych pomerov Gzemia bolo odvrtanych
5 jadrovych vrtov V-1 aZ V-5. Vsetky vrty boli odvitané do hibky 10 m. Celkova metriz je
S0 bm. Vrtné prace vykonala osadka vrtmajstra Andrej¢aka strojnou jadrovou supravou UGB-
50M v mesiaci novembri 2001. Pocas vrtania boli odoberané dokumentacné vzorky zemin,
ktoré boli po geologickom zdokumentovani vyskartované. Pisomna dokumentacia vrtov tvori
prilohu &. 3. ’ A

Z vrtov boli odobraté vzorky zemin, ktoré boli spracované v laboratoriu mechaniky
zemin, celkom bolo odobratych 12 poruSenych vzoriek S$trkov a 4 poruené vzorky
jemnozrnnych zemin so zachovalou vihkostou do sackov. Hibky odberov vzoriek a &isla
vzoriek st uvedené v inZinierskogeologickych rezoch — priloha ¢. 6/1 - 6/2.

Z vrtov V-1, V-2, V-4 a V-5 boli odobraté vzorky zemin na stanovenie obsahov
potencialnych kontaminantov, nachadzajucich sa v dosledku: antropogénnej Cinnosti
v horninovom prostredi zény aeracie. Vychadzajuc z litologickych vlastnosti hornin, ich
pomerne nepriaznivého zloZenia z hladiska presunu a migracie znetistenia z exponovaného
povrchu, sme vzorky zeminy odoberali najmé z intervalov bezprostredne pod povrchom (z
relativne priepustnejsej podpovrchovej zony uloZenin antropogénneho pdvodu) — 0.5 m p.t. a
1,0 m p.t, potom nasledovne 1.5 mp.t.,20mp.t,25mp.ta3,0mpt Zvrtu V-1 sme kvoli
pritomnosti organického zapachu odobrali vzorku zeminy z intervalu 3.5 m p.t. Hibky a &isla
vzoriek zemin st vykreslené v inzinierskogeologickych profiloch priloha ¢. 6/1 a 6/2.

Vzorky zemin ur€enych na stanovenie obsahov eventudlnych kontaminujucich latok
boli odoberané do satkov, ktoré boli po oznadeni a nepriepustnom uzavreti bezodkladne
dopravené do chemického laboratoria.

Z objemu vzorkovacich a nasledovne laboratornych prac bola vacsina prac,

T pRaEm 0 w0 EDDNE T DEmnmr 0 Dm0 mRem 090 DEEmm 0 OmOnnn 0 UnEmmnm 0 SRS

vychadzajuc z dostupnych tdajov o lokalite; orientovanana zistenienajviac-predpokladaného
kontaminantu, a to ropnych uhl'ovodikov. Okrem toho sa odoberali vzh'adom na druh ¢&innosti
v ramci zaujmového uzemia (Srotovisko) a znamych vysledkov z predchadzajucich prac aj
vzorky zemin uréené na stanovenie obsahu stopovych kovov, TOX. BTX, PAU, PCB.

Celkovo bolo odobratych 20 vzoriek zeminy z kazdého vrtu, tzn. S vzoriek na kazdy
vrt.

Podzemné vody boli odoberané na posidenie ich kvalitativnych parametrov. Vzorky
podzemnej vody sa odoberali priamo do vzorkovnic. Z vrtov V-3 a V-5 boli odobraté vzorky
vody na zékladny fyzikalno — chemicky rozbor, stanovenie NEL, PAU, fenolov, kyanidov,
tenzidov, vybranych stopovych kovov, z vrtov V-1 a V-3 boli odobrané aj vzorky vody za
Gdelom posudenia podzemnej vody z hl'adiska agresivity na beton a zelezo.

Vysledky laboratornych analyz odobranych vzoriek podzemnej vody azemin su
uvedené v prilohe ¢.7.




5.2 Penetrac¢né skusky

Pre zistenie geotechnickych vlastnosti kvartérnych zemin in-situ  bolo v zaujmovom
tizemi realizovanych 5 dynamickych penetraénych sond s oznaéenim DP-1 az DP-5. Hibka
dynamickych penetraénych-sénd sa pohybovala v medziach 3,20 - 5,80 m, celkova metraz je
: 19,80 bm. ‘

o Penetraénymi skiskami sa zistujit niektoré vlastnosti in-situ. Skiska je zaloZena na
schopnosti zemin, v zavislosti od ich fyzikalno ~mechanickych vlastnosti, klast' odpor hrotu
(zarazaného baranom vahy 50 kg, padajiceho z vySky 50 cm).

Dynamické penetratné sondy boli vykonané tazkou dynamickou penetratnou siipravou
firmy BORROS: Pri dynamickej penetracnej sondazi sa zaznamenava pocet iderov potrebnych
na zarazenie hrotu o Standardni hibku 20 cm (hodnota Ny, ). ktora sa opravuje o trenie
zeminy o sondovacie sﬁ;tyéie. Opravena hodnota N sa podla empirickych vzorcov
prepoditava na merny dynamicky odpor qum (MPa). Hodnoty merného dynamického odporu
(ayn SO vychodiskové udaje pre stanovenie niektorych vlastnosti podl'a overenych korelagnych

zavislosti.
Dynamické penetraéné sondy vykonala skupina terénnych skuSok Geokonzult a. s.
Kosice v novembri 2001. Vysledky dynamickych penetranych sond st uvedené v prilohe €. 4.

5.3 Laboratorne prace

% Odobraté vzorky zemin boli spracované v laboratoriu mechaniky zemin
GEOKONZULT, as., Kosice. Zcelkového poctu 16ks odobratych vzoriek po
makroskopickom vyhodnoteni boli na laboratorne spracovanie urCenych 16 vzoriek.
Zistované bolo zrnitostné zloZenie a na vybratych vzorkach i plasticitné vlastnosti a vihkost.

Vysledky [aboratornych skusok zemin, po&et jednotlivych skuisok a strucna metodika
skusok tvori prilohu €. 5.
) Vzorky vody a vyluhy zemin boli analyzované v hydrochemickom laboratoriu
EKOLAB, sr.o., Kogice, vysledky hydrochemickych rozborov spolu s posudenim tvoria
prilohu &.7 Analytické prace a vykonavali v stlade s platnymi normami a metodikou.

5.4 Meracské prace

Po ukoneni terénnych prieskumnych prac (vrtné préce, penetratné skusky) boli
prieskumné sondy polohopisne a vySkopisne zamerane meracskou skupinou US STEEL. s.r.o..
Kosice, zavod Realizacie projektov Kosice, pod vedenim Ing. Bartka.

Polohopisné suradnice si uvedené v miestnom stradnicovom systéme — U. S. Steel

Kosice, vySkopisné stradnice st vo vySkovom systéme Jadran. Situovanie sond je zrejmeé
z prilohy &. 2.
V nasledovnej tabulke je uvedeny zoznam stiradnic a vySok prieskumnych sond




E S
i Oznacnie sondy Y X Z
V-1A 11 184.95 3 162.36 224.989
V-1 11 177.30 3 154.20 225.242
E DP-1 11:152.64 3 107.56 224.922
DP-2 11 131.06 3105.22 225.075
V-2 11 241.90 3031.04 225.364
. DP-3 11219.06 3 069.28 22540
DP-4 11 177.46 3047.46 225,485
l V-3 ' 11 114.23 3067.73 225.511
V-4 11 038.60 3 048.24 224.789
DP-5 11 114.20 3 042.61 224.801
V-3 10 949.01 3 046.07 225.225

6.0 VYSLEDKY PRIESKUMNYCH PRAC

6.1 Iniiniersk)pgeozlogické pomery

Povrch skimaného tzemia je rovinny. V minulosti bol povrch uzemia dotknuty
stavebnou ¢innostou.

Inzinierskogeologické pomery tizemia boli zistované vitanymi sondami V-1 az V-5
E a penetraCnymi sondami {DP-1 az DP-5. Na zaklade tychto sond boli zostrojené
inzinierskogeologicke rezy I - I v M=1: 500/100 "a Il - I[" v M = 1: 200/100 (priloha 6/1-

6/2). Podla tychto rezov bolivskumanomtzemi-vytlenené nasledovné—charakteristicie
vrstvy:

E 1. Navazka

NajvrchnejSiu polohu v skimanom tzemi tvori navazka a prekopavky resp. spitné
i prisypy v blizkosti zékladov objektov a pozdiz podzemnych inzinierskych sieti. Navazka je
tvorena prevazne jemnozrnmymi zeminami pestrého zrnitostného zloZenia a pestrej plasticity s
premenlivym obsahom hrubej frakcie - valinov $trku a ulomkov stavebného odpadu
l s prechodmi az do Strkovitych zemin. Bezna hribka navazky sa pohybuje v medziach 1,00 —
2,00 m, lokilne méZe navazka chybat. Maximalne hrubky navazok sme zistili v priestore
I dynamickej penetraCnej sondy DP-3, overena hribka navazky je 3,6 m. jedna sa o spatny
prisyp kanalizacie.

V zmysle STN 73 001 sa jedna o zvlastne zeminy - sypany zemny material, ktory

! oznatujeme symbolom GCY, CGY, SPY resp. GPY. Vzhladom na maly hibkovy dosah
l navazky sa fiou nebudeme podrobnejsie zaoberat'.
!
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Pre tplnost’ udavame medzné hodnoty geotechnickych vlastnosti navazok charakteru
jemnozrnnych zemin a charakteru Strkov zistené penetradnymi skiSkami :

Strkovita navazka  jemnozrnna navazka

Merny dynamicky odpor | Qayn 9,0 20,0 1,5 3.9 MPa
Modul deformacie Eqger 50.0 80.0 7.5 15.0 MPa
Efektivny uhol vn. trenia | Gur 33 36

Efektivna sudrznost Cu "~ 60 70 kPa
Relativna ul'ahlost’ p 0,38 0,36 ‘
Konzistencia e 0,75 1.00

2. Jemnozrnné naplavové sedimenty

Jedna sa o nesuvisli vrstvu obmedzeného plosného rozsahu. V prevaznej Casti uzemia
chyba, zistené boli vrtmi V-1 a V-3 v hibke 1,30 — 1,80 resp. 0,30 — 1,00 m p.t.

Makroskopicky boli néaplavové sedimenty vyhodnotené ako ily roznej plasticity a
premenlivého zrnitostného zlozenia. Su sivej a hnedej farby, tuhej, tuhej — pevnej a pevnej
konzistencie. Na zaklade vysledkov laboratornych ski§ok a rozborov ich charakterizujeme
nasledovnymi hodnotami vlhkosti, plasticitnych vlastnosti a konzistencie Wn=22.0 %o,
WL =38.,5%, Wp=19,2 %, Ic = 38,5 %.

V zmysle STN 73 1001 zarad’ujeme tieto zeminy do skupiny F — zeminy jemnozrnné,
trieda F6 — il so strednou a nizkou plasticitou. Vzhladom na ich obmedzeny hibkovy a plosny

dosah sa nimi nebudeme podrobnejsie zaoberat’.

3. Strky naplavového kuZela

Boli zistené pod naplavovymi sedimentmi resp. pod navazkou v hibke pod T.0= 2.0 i
p.t., V priestore dynamickej penetratnej sondy DP -3 pod navazkou resp. spatnym prisypom
v hibke 3.6 m p.t. Celt hrubku trkov sme vrtmi hibky 10,00 m neoverili. Nami overena hrubka
strkov sa pohybuje v medziach 8,0 — 9,6 m, predpokladame, Ze hrubka Strkov presahuje 10-12
m. _

Makroskopicky boli vyhodnotené ako hnedé a hnedosivé Strky s primesou jemnozrane;j
zeminy. Velkost' valinov je 5 — 7 cm, menej 10 — 15 cm, valiny su stredne opracovane.
Spodnu &ast’ Strkov pod hibkou 5.50 — 7,00 m p.t. sme makroskopicky' vyhodnotili ako ily
strkovite. '

Podl'a vysledkov zrnitostnych rozborov je vrstva Strkov tvorena Strkami s primesou
jemnozrmnej zeminy - symbol G-F, trieda. G3, spodna poloha Strkami ilovitymi — symbol GC.
trieda G5.

Miestami sme v $trkoch (V-2 v hibke 3,00 - 3,20 m p.t, V-3 v hibke 7.50 - 7.80 m
p.t.,V~5 v hibke 5,30 - 5,60 m p.t. ) zstili polohy jemnozrnnych zemin premenlivého
zrnitostného zloZenia a plasticitnych vlastnosti. Na zaklade vysledkov laboratornych skusok a
rozborov ich charakterizujeme nasledovnymi medznymi hodnotami vlhkosti. plasticitnych
vlastnosti a konzistencie Wn =120 - 222 %, W; =255 -33.0 %. Wp= 163 - 213 %, - =




0,90 — 1,49 %. Mocnost’ poléh jemnozrnnych zemin sa pohybuje v medziach 0,20 - 0,30 m.
E Podla vysledkov zrnitostnybh rozborov sa jedna o piesgité ily a ily §trkovité.
Na zaklade vysledkov laboratérnych skisok a rozborov zaradujeme polohy
jemnozrnnych zemin v §trkoch v zmysle STN 73 1001 do skupiny F — zeminy jemnozrnné —
g triedy F4 a F2 (ily piescité a ily Strkovité).
, V zmysle STN 73 1001 patria zeminy reprezentujiice proluvialne Strky do skupiny G -
E zeminy Strkovité - triedy G3 ( $trk s primesou jemnozrnnej zeminy - GC -) a do triedy G5 (strk
ilovity — G-F ). ' .
E Penetranymi sondami sme neoverili celd mocnost’ $trkov, vzhl'adom na ich ulahlost a
kapacitu penetra¢ného pristroja. Ich najvrchnejSiu zahlineni a stredne ul’ahli polohu sme
overili nasledovnymi sondami v nasledovnych hibkach : sondou DP - | v hibke 0,80 -22 m
E p.t., sondou DP - 4 v hibke 2,20 — 3,0 m p.t a sondou DP - 5 v hibke 0,60 —2,0 m p.t.
Na zaklade vysledkov penetraénych sond mozeme tuto polohu Strkov charakterizovat
g nasledovnymi medznymi hodnotami odvodenych geotechnickych vlastnosti :
S '
Merny dynamicky odpor | qus 10 . 18,0 MPa
Modul deformacie Eger 50,0 80,0 MPa
Efektivny uhol vn. trenia | §or 33 36 0
E Relativna ul'ahlost Ip 0,38 0,59

Polohu ulahlych Strkov sme zistili v hibkach pod 0,80 —2,20 m p.t.. v sonde DP-3
pod navazkou v hibke pod 3.6 m p.t. - overili sme ich len do hibky 1.2 -2.4 m pod ich
povrchom. Na zaklade vysledkov penetraénych skisok mézeme ulahlé Strky charakterizovat
nasledovnymi hodnotami .

, Merny dynamicky odpor | quyn 30 MPa
g{ ) Modul deformacie Eger 120 MPa
Efektivny uhol vn. trenia | oy 38 0
E Relativna ul'ahlost’ Ip 0,80
|

Pre geotechnické vypoéty doporudujeme uvazovat v zmysle STN 73 1001 (Zakladova
poda pod ploSnymi zakladmi ) pre Strky ulahlé triedy G3, a triedy GS s nasledovnymi
vlastnostani

G-F GC
E Objemova tiaz Y = 19,0 19.5 kN.m’
Modul pretvarnosti "~ Egwr = 100,0 50,0 MPa
g Efektivny uhol vn. trenia ¢, = 38° 30°
Poissonovo ¢islo v = 0,25 0,30
l
i

[—— e e el R i L . e ey
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sucinitel B = 0,83 0,74

Polohy jemnozrnnych zemin charakterizujeme vzmysle STN 73 1001 nasledovnymi
smernymi normovymi hodnotami vlastnosti :

F4 F2

Tuhé  Pevné Tuhé Pevné
Objemova tiaz Yo = 18,5 19,5 kN.m™
Totalna pevnost’
uhol vnutorného trenia 0 = 0 5 0 10
sudrznost’ ¢ = 50 70 60 60 kPa
Efektivna pevnost’ .
uhol vnatorného trenia  : @y = 22 23 24 25 0
sidrznost Cew =15 17 12 17 kPa
Modul deformacie : Ewr = 5,0 7.0 10,0 120 MPa
Poissonovo &islo v = 0,35 A 0.35
Suéinitel 8 = 0,62 0.62

6.2 Hydrogeologicl_(é pomery

V Case realizacie prieskumnych prac (november 2001) bola hladina podzemnej vody

vSetkymi vrtmi narazena v intervale hibky 6,0 - 6.7 m p.t., po narazeni vystipila o 0.60 - 0,70
m, na uroved 5,20 az 6,00 m p.t.

Podzemna voda je' viazana na polohy Strkov a jej trovei kolisa v zavislosti na
atmosférickych zrazkach. Urover hladiny podzemnej vody tak ako bola zistena mozeme
povazovat za priemerni. V obdobi zvySenych vodnych zrazok je potrebné pocitat’ so
stipnutim hladiny podzemnej vody o 1,5 a2 2 m.

Na zaklade vysledkov hydrochemickych rozborov je voda dost ar stredne
mineralizovana. V zmysle klasifikacie S. Gazdu Je podzemna voda z vrtu V-3 zakladného Ca—
SO, typu, voda z vrtu V-5 jé zmieSaného chemizmu s prevahou S2(S0,) zlozky.

Pri plosnom zakladani nepridu zakladové konstrukcie do styku s hladinou podzemnej
vody. Pri hibkovom zakladani na pilotach je potrebné poditat s so zvySenou agresivitou na
Zelezné materialy, podzemna voda nieje agresivna na betonové materialy. Podrobny popis
chemizmu s rozborovymi listami tvori prilohu ¢.7.




6.3 Zakladové pomery

Podl'a vykonaného inziniersko-geologického prieskumu mozno konstatovat, e
geologicka stavba skitmanéhp uzemia je pomerne jednoducha. Na povrchu tizemia sa nachadza
vrstva navazok a prekopavka ktora siaha do hibky 1,00 ~2,00 m p.t, lokalne az do hibky 3.80
m p.t. Pod navazkou sa miestami nachadza vrstva naplavovych jemnozrnnych sedimentov
hrabky 0,50 -0,70 m.

V podlozi navazky resp. jemnozrnnych naplavovych. sedimentov sa nachadza vrstva
proluvialnych Strkov — Strky s primesou jemnozrnnej zeminy a $trkov ilovitych s polohami ilov
do 0,10 -0,20 m. Strky sme overili do hibky 10,00 m p.t.

Podzemna voda bola zistena vietkymi vrtmi v hibke 6.0 - 6,7 mp.t, po narazeni
vystipila 0 0,60 — 0,70 m, na uroveil 5,20 - 6,00 m p.t. Podzemna voda je viazana na polohy
Strkov a jej uroveri je zavista na zrazkach.

Podla STN 73 1215 »Klasifikacia agresivnych prostredi ., hodnotime vodu ako
neagresivnu na betonové: materidly. Podla STN 03 8375 ,Ochrana kovovych potrubi
uloZenych vo v pode alebg vo vode* hodnotime vodu.ako vodu so zvy3enou agresivitou na
Zelezné materialy.

’

Unosnost’ .

Pri plosnom zakladani doporucujeme vyhnut' sa zakladaniu na nehomogénnej navazke a
zakladat' na vrstve ulahlych $trkov — zeminy triedy G3, pri hibke zaloZenia D = 1.0 m p.t.
mozeme pre jednotlivé Sirky zakladu uvaovat s nasledovnymi hodnotami tabul'kovej
vypoctove] Unosnosti : |

Sirka zakladu

0.5m Rdt =300 kPa
1.0m Rdt =450 ki’a
3,0m Rdt =700 kPa
6,0 m Rdt =500 kPa

Pri inej hibke zaloZenia je nutné upravit uvedené hodnoty tabulkovej vypoctove;
tunosnosti o vplyv hlbky zaloZzenia v zmysle poznamky 1 prilohy 6 STN 73 1001 .

Sadanie

Z hl'adiska stlaCitel'nosti predstavuju Strkovité zeminy vel'mi malo stlagitel'nu zakladovi
podu. Sadanie bude malé a jeho prevazna cast prebehne podas vystavby a jeho
nerovnomernost’ neprekro¢i pripustné hodnoty.




Zakladova jama

Pri strojnom hibeni zakladovej jamy poslednt vrstvu nad uroviiou zakladania hrubky
20 -30 cm doporucujeme dobrat ruéne aby sa neporusila prirodzena ulahlost’ zemin.

Docasné sklony svahov stavebnej jamy do v navazke a jemnozronych zeminach do

" hibky 2 m p.t. mozno volit v sklone 1 - 1. V Strkoch s primesou jemnozrnnej zeminy v sklone

1 1,25
6.4 Triedy tazitel'nosti zemin

V zmysle STN 73 3050 zeminy, ktoré budu dotknuté zemnymi pracami, zarad'ujeme do
nasledovnych tried t'aZitelnosti:

— navazka, naplavové jemnozrnné zeminy 3.-4. trieda
— Strky s primesou jemnozrnnej zeminy, ul'ahlé 3.- 4. trieda
— Strky ilovité 3.-.4. trieda

Triedy tazitelnosti je potrebné uprestiovat’ podla skutocnosti pocas zemnych prac.

6.5 Zhodnotenie vysledkov laboratérnych prac — podzemna
voda a zeminy

6.5.1 Zhodnotenie chemického zlozenia podzemnej vody z vrtov V-1, V-2 g V-4

Voda zvrtu V-1 je neutralna (pH=7,06), dost' mineralizovana, s mineralizaciou
0.83 gl

P

Na tvorbe celkovej nuneralizacii sa podielaju hlavne i6ny SO,* a HCOx, pred Cl" a
NOs', z kationov Ca* a Na'. ¢o uréuje aj chemicky typ vody. Podl'a Gazdovej klasifikacie ju
charakterizujeme ako vodu zmiesaného typu s prevahou Sy(SOy) zlozky. Voda je mierne
nedosytena s nizkym obsahom agresivneho COs.

Voda z vrtu V-2 je slabo alkalicka (pH=7,3), dost’ mineralizovana s mineralizaciou 0.52
g. I, Celkovii mineralizaciu tvoria hlavne iony SO, a HCOs’, z kationov Ca™", Na a Mgz”.
Podl'a Gazdovej klasifikacie vykazuje voda zmieSany typ s prevahou S2(SO,) zlozky, je mierne
nedosytend s agresivnym CO..

Vo vode boli zistené zvysené obsahy organickych latok stanovenych ako chemicka
spotreba O. manganom a NEL.

Voda z vrtu V-4 je alkalicka (pH=11.27), dost' mineralizovang s mineralizaciou 0.82
g I Mineralizacia vody je tvorena hlavne idnami SO,* a CI”.

Vysoké pH vody spdsobuje pritomnost CO:* a  OH idnov. Podla Gazdovej
klasifikacie vykazuje voda zmiesany typ s prevahou S2(S0y) zlozky. Chemické zlozenie vody je
znacne sekundarne ovplyvnené. Okrem zvysenych koncentracii latok organickych (SO,™. CI.



P

I

Cr, CN, NHy', NO;. Mn), st vo vode zvysené aj organické latky stanovené ako chemicka
spotreba O; manganom, ale aj ako nepolarne extrahovatelné latky ( NEL).

Zakladné chemické parametre vody z vrtov V-1, V-2 a V-4 a ich porovnanie vzhl'adom
ku kritériam Pokynu Ministerstva pre spravu a privatizaciu narodného majetku SR a MZP SR
z 15. decembra 1997 €. 1617/97 min (d'alej Pokyn), k norme STN 75 7111 ,»Pitnd voda™ je
v tab. ¢.1.

6.5.2 Zhodnotenie kvahty podzemnej vody vzhladom k poziadavkam Pokynu MsP
SR a MZP SR z 15. decembra 1997 &. 1617/97 min

Podzemna voda z vrtu V-4 obsahuje zvy3ené obsahy NEL, fenolov a Pb. Koncentracia
NEL (1,07 mg.I") v podzemnej vode prekraguje 0 0,07 mg.I"' medzni hodnotu kategorie C. ¢o
indikuje silné ovplyviovanie podzemnéj vody znedist'ujucimi ropnymi uhl'ovodikmi.

Obsah Pb (0.094 mgl™") je v ramci kategorie B, poukazujicej na ovplyvnenie
hydrostéry tymto druhom kontaminujucej latky. Obsah fenolov v podzemnej vode (3,9 mg.1™)
prekraduje pri vzorke ztohto vrtu taktiez kategoriu C. Zvyleny obsah fenolov ie
pravdepodobne v priamej; sivislosti so zvySenym obsahom ropnych uhlovodikov, ako
produktov ich degradacie.. Voda ma zvy3ené aj koncentracie NH, . CN™ a Cd. prekracujuce
medzné hodnoty kateoone B Pokynu, Cu a Cr prekracujuce hodnoty C kategorie Pokynu.

V ostatnych vrtoch a analyzovanych vzorkach (V-1 aVv-2) je tiez indikovana
pritomnost’ zvySenych obsahov ropnych uhlovodikov. pohybuju sa viak v ovela mensich
rozsahoch.

Vo vode zvrtu V-1 boli zistené zvysené obsahy NEL v rozsahu kategérie B (0,23
mg.I"), vo vode z vrtu V-2 sa obsahy pohybuju v rozmedzi kategorie A (O 13 mg.I™h.

¥

Vodaz vrtu—V=2-mé& zvySené koncentracie NEL—NHa €N- prekracujirce medzne————

hodnoty kategdrie B Pokynu.

6.5.3 Zhodnotenie kvality podzemnej vody vzhladom k STN 75 7111 ,Pitna voda“

Voda z vitu V-1 ma zvySené obsahy Mn. Al. Fe, Hg, NO-. SO,™ . NEL a CHSK-Mn
presahujtice limitné hodnoty normy pre pitnti vodu.

Podzemna voda z vrtu V-4 je intenzivne znedistena z hladiska uvedenej normy. Latky
ktore presahuju limitné hodnoty normy sit NEL, Pb, Cd, Fe, Mn, NH,", CI'. CN", NO»". SO,
CHSK-Mn a Cr, ktorého zistena koncentracia v tejto vode je velmi vysoka (152.86 mg 1" Cr).
Zvy3ené je aj pH a vodivost' tejto vody.

Vodu zvrtu V-2 ma vysoky obsah organickych latok stanovenych ako chemicku
spotrebu O manganom a NEL.

Limitnu hodnotu normy pre pitni vodu z anorganickych zloiek presahuje Mn . Fe,
NH,". CN a NO»".
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Chemické parametre vody vo vrtoch V-1,V-4, V-2 Tab. &.1
Parameter B C STN 75 7111 V-1 V-4 V-2
X101 X101 X101
pH 6,5-8,5 7,06 11,27 7.3
vodivost’ mS.m’ 100 88,60 122,00 67,50
CHSK ;s mg.l" 3,0 8,09 27,29 50,18
Ca mg.I* >30 103,62 125,75 68,41
Mg mg.I" 10-30 36,02 1,52 29,92
NH,* mg.I" 1,000 3,000 0,5 033 | 202 ] 134
Fe celk mg.f" 03 4620 | 3210 | 3120
Mn " mg.l? 0,10 312 0,14 0,214
cr mg.I" 100,0 58,79 107,09 43,87
50 % mg.I' 250,0 262,32 281,23 176,56
Tenzidy anidnové mg.t! 0,2 <0,001 0,113 0,017
NO,” mg.I* 0,1 0,270 0,457 0,285
NO,~ mg.I"* 50,0 30,42 <4,00 233
A3 F- mg.I" 1,500 4,000 1,5 0,277 1,352 <0,040
PO mg.I* 0,20 0,111 <0,20
As mg.I* 0,01 <0,0006 0,0045 0,0030
Cr celkovy mg.I! 0,05 <0,003 132,86 <0,003
cd mg.I"* 0,003 <0,0006 | 0,00510 | <0,0006
Kyanidy mg.l" 0,03 <0,004 0,137 0,067
Cu mg.I” 0,50 <0,003 0,231 <0,003
He mg.I" 0,001 0,00167 | <0,0004 [ 0,00079
Zn mg.I* 3,00 0,121 1,917 <0,050
Pb mg.I” 0,050 0,200 0,01 0,005 | o001 ! <0,005
Al mg.I” 0,2 1,25 <0010 | 0035
Fenoly ng.It 0,015 0,060 0,05 <1,0 39 <1,0
Benzén pg.It 5,000 30,000 1,0 0,199 0.120 0,030
NEL mg.I” 0,200 1,000 0,05 Toos 107 0,13
PAU pg.l” 0,2 10,0622 0.0358 0,074

Y ohranigené vodivostou

 ohranigené vodivostou

Modri
Fralova

]Ccrven:i

Prekrocenie hraniénej hodnoty normy STN 75 7111

Prekroenie hraniénej hodnoty pre kategériu B
1Prekrogenie hraniénej hodnoty pre kategériu B a STN 75 7111

|Prekroenie hraniénej hodnoty pre kategériu B.C a STN 75 7111




6.5.4 Zhodnotenie stavu kvality horninového prostredia vzhladom k poziadavkam
Pokynu MsP SR a MZP SR &.1617/97 min

V ramci ulohy boli ovzorkované aj zeminy z vrtov V-1,V-2 ,» V-4 a V-5. Vzorky boli
odoberané z hibky 0,5, 1.0, 1,5, 2.0, 25,30a35mp.t.

Chemické analyzy boli zamerané na stanovenie anorganickych a organickych
komponentov, ktoré odporiéa Pokyn Ministerstva pre spravu a privatizaciu narodného
majetku SR a MZP SR z 15. decembra 1997 & 1617/97 min.a u ktorych bol vzhladom na druh
antropogennej &innosti v ramci Gzemia predpoklad vyskytu.

Z tabelarneho spracovania ziskanych vysledkov (tab.&. 2) a ich porovnania ku kritériam
kategorie B a C Pokynu vyplyva, Ze zeminy zvrtov obsahuju zvysené koncentracie
zne€istujacich  latok organického pévodu, a to nepolarne extrahovatelné latky (NEL) a
benzénu v jednotlivych horizontoch vo vrtoch V-1, V-2 a V-4. Obsahy NEL su zvysené najma
vo vrte V-1, kedy presahujuii v hibkovom horizonte a> do 2.5 m p.t medzné hodnoty kategorie
B av hibkovom honzome 1,0 m p.t. aj medznt hodnotu kategorie C NEL, stanovené v UV
casti spektra (1265 mg kg 7 susiny).

V hibkovom horizonte zony aeracie 3 5 m pt vo vrte V-1 st hodnoty obsahu NEL
opatovne hlboko pod B kateoonou v oboch &astiach spektra (86 mg.kg susiny v IR, 268
mg.kg "' sudiny v UV spektre). Vychadzajic zo zistenych litologickych charakteristik mozeme
prisudit’ zvySené obsahy NEL v zeminach v tomto pripade ako ddsledok prieniku a kumulacie
znetistenia v relativne priepustnej$om prostredi antropogénnych navazok.

Obdobna situacia je aj pI‘l vrte V-2, kedy je NEL znec1stena len podpovrchova vrstva
v zéne 0-0,5 m p.t.(571 mg.kg ™ suSiny vIR a 3614 mg.kg ™' susiny), pricom vyssie hodnoty
stanovenée v UV oblasti spektra indikuju pomerne &erstvé znegistenie.

Zo stanovovanych anorganickych latok boli zvySené koncentracie len v pripade Ba vo

|
?
i
|

vrte V-1 a V-2_presahujice medzni-hodnotu kategérie B- -Pokynuopétovie bot tento vyseny
obsah viazany na vrstvu natropogénnych navézok.

Hodnoty ostatnych organickych a anor ganickych latok nepresahovali medzné kategorie
A. Vysledky laboratérnych prac zameranych na stanovenie obsahov znecistujucich latok
v zeminach st uvedené v tab ¢.2.
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7.ZAVER

Na zaklade vysledkov realizovaného inZinierskogeologického prieskumu modzeme
konstatovat' nasledovne :
e zakladové pomery na stavenisku st jednoduché v sulade s ¢lankom 20 STN 73 1001
s povrchova vrstva uzemia hrabky 1,0 — 2,4 m, lokalne az 3,6 m je tvorena nesuvislou
vrstvou navazok a prekopavok a miestami jemnozrnnymi zeminami naplavového
kuzela
= hlbsie sa nachadza vrstva stredne ulahlych a ulahlych itrkov overili sme ich len do hibky
10 mp.t. |
= hladina podzemnej vody sa nachadza 6,0 —6,70 m p.t., je mierne napita — ustalila sa v
hibke 5,20 — 6,00 m:p.t.
s Podla STN 73 1215  Klasifikacia agresivnych prostredi ,, je voda neagresivna na
betonové materialy. Podl'a STN 03 8375 ,Ochrana kovovych potrubi ulozenych
v pode alebo vo vode* ma voda zvySenu agresivitu na Zelezné materialy

el

= objekty doporuCujeme zalozit' na vrstve unosnych Strkov. Objekty takto zalozene budu
minimalne sadat’

= znelistenie horninového prostredia : vo vzorkach odoberanych pocas realizacie vrtnych
prac sme zistili v casti vzoriek zemin zvySené koncentracie znelistujucich  latok

I
I
organického pdvodu, a to nepolarnych extrahovatelnych latok (NEL) a benzénu.
! Vychadzajic zo zistenych litologickych charakteristik mozeme prisudit zvySené obsahy
NEL v zeminach vtomto pripade ako dosledok prieniku a kumulacie znecistenia
! v relativne priepustnejSom prostredi antropogénnych navazok.
Hodnoty ostatnych organickych a anorganickych latok v zeminach nepresahovali medzné

[" ‘ hodnoty kategorie A

= znecistenie podzemnej vody: v podzemnej vode sa vyskytuji zvySené obsahy NEL. Obsahy
R . NEL sa pohybuju v ramei kategorie B (vo vrte V-4 presahuju mierne kategoriu C),
I< J indikuju ovplyvnenie podzemnej hydrosféry tymto druhom kontaminantov. Okrem toho sa
v podzemnej vode nachadzaji zvy$ené obsahy CN™ |, NH,', Cd, Cu, Hg. prekracujuce
medzné hodnoty kategdrie B a Cr presahujiici C kategoriu.
Tieto druhy anorganickych kontaminantov sa v horninovom prostredi zony aeracie na
lokalite nenachadzaji v nadlimitnych mnoZstvach. Sekundarne znecistovanie prienikom
neziaducich latok z nadloznych sedimentov do podzemnych vod pod vplyvom vertikalnej
migracie mézme teda vylacit a skor sa jedna o ovplyvnenie vodami z pril'ahlych sasti

l lokality.
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isomna dokumentacia

vitanych sond
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AT

V-1
0,00 - 0,10 <¢ierna hlina s korienkami rastlin
0,10 - 1,30 hnedy il s valinami strku & - 2,0 - 5,0-10,0 cm - navazka
1,50 - 1,80 hnedy il sq strednou plasticitou (CI), pevny
1,80 - 6,50  hnedosivy Strk s primesou jemnozrnnej zeminy (G-F), valuny ©-2.0 - 5.0 —
10,0 cm, prevazne stredne opracované
6,50 - 9,80 hnedy Strkis primesou jemnozrnnej zeminy (G-F) valuny & - 2,0 - 5.0 -10.0
az 10,0 cni, v hibke 6,80 ~7,00 a 8,50 - 8,70 m p.t. polohy vyrazne ilovité az
Strk flovity{ (GC)
9.80 - 10.00 sivy a hrdzavosivy il piesgity (CS) tuhy. s ojedinelymi valtinami strku
Hladina podzemnej vody: narazena 6,50 mp.t.
ustalena 580 mp.t.
|
V-2
0,00 - 0,30 ¢iernohnedy il s valinami s $trku © 2,0 — 3,0 -8,0 cm — navazka
0,30 - 2,00 hnedy $trk izle zrneny (GP) s valinami © 2,0 ~3.0 -5,0 cm menej 8.0 — 10
cm -navazha
2,00 - 3,00 sivy Strk s primesou jemnozrnnej zeminy (G-F) valinami @ 2,0 ~ 3.0 =5.0 -
8,0 — 10 cm, valiny su slabo opracované
3.00 - 3,40 hnedyil ple,smty (CS), tuhy — pevny, s ojedinelymi valtnami $trku
3,40 - 6,00 hnedy strk.s primesou jemnozrnnej zeminy (G-F) s valinami @ 2 0-30-~
5,0 -8,0 7 12 cm, valuny st stredne opracované
6,00 - 10,00

sivohnedy ;'L hrdzavymi Smuhami $trk ilovity (GC) valinami @ 2 .0-3,0-50
- 8.0 cm, n[ enej 10 — 12 cm, valuny su stredne opracované
|

Hladina poi:lzemnej vody: narazend 6,00 m p.t.

ustalena 5,40 m p.t.

1
|
|
I
1
l




V-3
0,00 - 0,30 humozny h[orizont — trs travy s korienkami rastlin
0,30 - 1,00 hnedyil s niizkou plasticitou (CL), pevny
1,00 - 2,30 sivy Strk s primesou jemnozrnnej zeminy (G-F) valinami @ 2.0 —3,0 -5.0 -
7.0 cm, melpej 10,0 — 12.0 cm, valiny su slabo opracované
2,30 - 4,00 hnedy Strk s primesou jemnozrnnej zeminy (G-F) valinami @ 2,0 - 3.0 -5,0
— 7,0 cm, menej 10,0 - 12,0 cm, valiny su slabo opracované
4,00 - 6,50 hnedy - tmlavohnedy Strk s primesou jemnozrnnej zeminy (G-F) s valtnami
@ 2,0 -13,0 =50 - 7,0 cm, menej 8,0 — 12 cm, valiny si stredne
opracovane. V hibke 5,80- 6,00 m poloha ilu tuhého s vysokou plasticitou,
v hibke 6,0/-6,50 m p.t. poloha dtrkov Siernohnedej farby
6,50 - 7,00 hnedy Strk jlovity (GC) resp. strk hlinity (GM), s valinami @ 2,0 — 3.0 5.0
3 — 7,0 cm, menej 10,0 — 15,0 cm, stredne opracované
‘ 7,00 - 10,00  zelenosivy a hnedosivy Strk ilovity (GC), s valinami @ 3,0 5.0 — 7.0 cm,
menej 10,0~ 12,0 cm. v hibke 7,50 — 7.80. 8,10 -8.40 a 9.90 -10.0 m p.t.
poloha siveho az sivozeleného ilu pies¢itého (CS) s hrdzavymi smuhami
Hladina podzemnej vody: narazena 6,70 m p.t.
ustalena 6,00 m p.t.
V-4
|
0,00 - 0,40 tmavosiva &z Cierna zmes valunov Strku s ilomkami zelezného 3rotu
0,40 = 1,00 sivozeleny ’strk S primesou jemnozrnnej zeminy zeminy (G-F) s valinami @
2,0-3,0-5,0 -6,0 cm, valiny su stredne opracované
S 1,00 - 4,10 hnedy §trk 5 primesou jemnozrnnej zeminy (G-F) s valinami @ 2,0 - 3.0 cm,
J menej 5,0 +- 10,0 cm, valuny su stredne opracované
4,10 - 5,50 hnedy Strk 5 primesou jemnozrnnej zeminy (G-F) s valinami © 2,0 - 3.0 cm,
menej 5,0 — 10,0 cm, valiny su slabo opracované , v hibke 4.90 —
5,00 mp.t. :
5,50 - 10,50 hnedy Strk ilovity (GC) s valunami @ 2,0 - 3.0 -6.0 cm, menej 8,0 — 10

cm, valuny !su stredne opracované.

Hladina pogizemnej vody: narazend 6,10 m p.t.

ustalena 520 mp.t.




=

V-5
0.00 - 0,30
0,30 - 1,30

5,30 - 5,60
5,60 - 6,20
6,20 - 10,00

humoézny horizont

hnedy il s nizkou plasticitou s hrdzavymi $muhami (CL), s valinami §trku ©
2,0-3,0 c£m
sivy §trk s Primesou jemnozrnnej zeminy (G-F) s valinami @ 2,0 -3.0 - 5.0
-8,0- 10,0 - 15,0 cm, valiny su stredne opracované
sivy, hrdzaivosivy il Strkovity, tuhy — pevny, valiiny & 2,0 - 3,0 cm.
sivy Strk s primesou jemnozrnnej zeminy (G-F) s valtnami @ 2,0 - 3.0 - 5.0
-8,0~10,0 - 15,0 cm, valiny s stredne opracované
hnedy $trk ilovity (GC) s valunami @ 2,0 — 3,0 -6.0 cm, menej 8,0 — 10 cm,
valuny su éjtredne opracované,

|
Hladina padzemnej vody: narazend 6,30 m p.t.

ustalena 5,70 m p.t.




Grafické vyhodnotenie dynamickych

penetraénych sond
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Geokonzult a.s, Magnezitarska 7, 040 13 KOSICE

SPRAVA LABORATORIA MECHANIKY ZEMINK VYSLEDKOM
LABORATORNYCH ROZBOROV

' Nazov dlohy : KOSICE - USS, kyslikovy aparat .9
Cislo dlohy  : 2001-317
Odberatel . USS. s.r.o., KOSICE
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Do laboratoria mechaniky Ezemin bolo dodanych 16 poruenych vzoriek zemin.

Z tychto vzoriek boli podﬂ’a poziadavky rieSitel'a vykonané laboratérne stanovenia a rozbory
uréujice fyzikalne vlastnosti zemin v zmysle nasledujicich STN :

1. Laboratorne stanovenie vlhl%(osti zemin - STN 72 1012, met6da A.

2. Laboratorne stanovenie me{ize plasticity zemin - STN 72 1013.

3. Laboratorne stanovenie medze tekutosti zemin - STN 72 1014, metoda A.

4. Laboratorne stanovenie zrnitostného zloZenia zemin - podiel frakeii nad 0,1 mm zisteny
osievanim na sitach, frakcie pod 0,1 mm, zistené hustomernou metédou ( Cassagrande ).
Pomenovanie zemin -STN 72 1001.

Z celkového poétu 16 dodfanych vzoriek bolo spracovanych 16 vzoriek.
Poéet vykonanych skusok :

Vihkost’ - metoda A .................. e 4

Medza plasticity.....................‘.ﬁ: .................................................. 7

Medza tekutosti - metdda A .....5....o.oo.viiveoeeeeeee 7

Zmitostny rOZDOT ..o et 16

Fprontiaon: .
Kodice
1nhoratdrivm mechaniky raine

Kosice, dita : 28.11.2001 Vypracovala : Jana Gregova

vedicaLMZ =, .~




€9 49 v'e | 9'9L | 0'sZ 601 S'9b'g | SA
Zd %) z6'0 | 211 | €1z | oee Z'zz | soiL | p'sE's | SA
£9 49 , . ) 0.1 | ze0e | sA
sO 09 £'s | g9l |9'se 8Ll | 0'8-0'2 | P-A
€9 49 L ] gege | bA
b $0 06'0 | 9'z1 | g'8L | i o0z | zir |esss | eA
€9 49 bzl | 0'se'r | A
133) 49 oLl | 0'e8'T | €A
59 09 ‘ 6'vL | €21 | Z'ze 90LL | 2'8-6'8 | ZA
€9 49 solt | €'v-0'v | Z-A
2] $0 o1 | 28 | g9l 0'se o'zt | 0Ll | ZTE0E | TA
z9 do €Ll | 0261 | ZA
£9 49 oozt | 6606 | LA
€9 49 6691 s'e A
€9 49 8691 =44 -A
94 12 §8'0 | £'6L | 2'6L | g'se o'zz | Le9t g'l A

o | (B | €8O a9 wv _MMW g [0 afeom e oo e Dl B :.,.Mwa x”%a :._g_%e Pl

= w 2
SN N RTINS R U I N I N P PO O A P R - S S I N A A B B
g g e &S - I A O O A R R e | 8 g g g m |k s 2 g
. JS0TZIpnS BIUI) “TA oY) WP ” . )

p— BUSNPOAPOST
2Jpod aruepornez ,Hﬁ.mx soazd enanyayg Axsmys eacBraqreny Jsomoury gaowafqQ) 150LA

sopmy | axenys e

L1€-1007 : %:o_ﬁ Os1) 62 yeaede faoNisAY ‘SSq) - ADISON : Agoqn AozeN
9SO 'S8 \LTNZNOMNOIED




[ €9 Autwaz udzouwal-widd s HJ3s 4~9 0 0 |]|76°2] "29F|----—| 00.7 | G°6-0°6
£9 futwaz uJzouwal{ wrJdd s ¥Jis -9 0 0 ||2.°9| "/92|- — | 6697 G'E Tt
€9 KGtwaz udzouwal -wtad s Nuis . 0 0| 05 2|8 LG|----- 8697 G2
9= no3t1or;se(d Jdis os i1 17 E'6T E'BE || 59" | 8°€E|~- —| 697 B T—A
LOOL £4 NLS z A d 1 2 Ny oAty |[Axs02zA OXQ\H DpuUOS
S1uspsiyoz | (LO0L 24 NLS) Aulwdz AOZON |jo0quAS| | M d D DALY A 2 1q) p
——— WW A NYZ d3IW3INd
w =r o~ —
oD O [Fp e () w0 r o~ — o (o] < O
[Vo RN <] o o [ <o [eo) Wwvy =T ~ ~ — o o o o () o [ o
wn O () QO (o] O W (=] ~ ~ -~ S .~ . ~ -~ ~ - - ~ ~ N ~ ~ - «
™~ N ~— r~ O =g o e~ -— [Vs) = ! — OO O OO o < [am] Lew] o jen] () (=) OO
] -x:ﬂ% O g e et
. _ I e L e PR s il .
R : 0l o
T @
\\-l.\.‘\\ wn
> \H =1 _ ON v
\\\“..\r\\ 0 T
- _ - 0e
-~ i \\\x.\\.\ ‘\.\ =z
- _F < \\ U\\\ 7 < Oh <
Y \\\\\\ i .\Afx o
P A = 05 Z
\\ ’ | O@ N
> .n\.¢ \..\ W
71
¥ a\ \\\\ .\ O\ u
< \ b
- - - - \n. — .Un!..l \.\ - SN U D o d ] ] e - ) VY R \\ ——— —— JUUT I R, ——
\ ” \u ’
Ay 08
g v\ \.\
K \.\ . 7 —
Ll 2] e | 06
. 3 _
B (LT N P
R e i 00t
. ABNYH | ANQIYLS | ANEONA ASNYH | ANQ3YLS| ANWIT
g T INIWVH LS NOSTid . Y NITTH 1l
"D YHOT¥d . N
’ LTE-T002 AOTR 01512
6°3 LYHVAY AADMITSAN SSN-Iy  *AHCIMAOZEN
ZE&MN ILSOLINYZ AMATIEM
. IS0 'S’ LINZNOANOTD




B G9 1374071 *u3S 09 677 E'2E | BIG| 8P| --—- -l 90:7 | i8-8 24
£9 fUTWaz UJTOLLa L WIJE § NJ3IS| -9 0| o0 86 F|2¥e|~ - -] G0:7 | ETr-0°Y 2/
b= /2198810 1% S |1 4°8B &¢d E0°T| L°B8| -~~~y POLT ¢ E-0°E 2=\
29 fuoauuz @17 uis 9 0 0 89,/ 26°8| - -l EOLT 0°2-6°7 AN
LOOL €4 N1S AUl = wA d 1 e Ny [OHAIINM AN I02ZAD D H DpuosS
L0 EL B | 100l 2¢ NLS) Autwez aozoN |joquiks| 9| Tm | 29 O [OALIN A 0 1q)1 p
: WU A NYZ YIW31Hd
|
| w0 - o~ —
OO o v O i () w e o~ - [ < <o <
o o o o o o own T NN — o o o o o o o =}
= S oo o o w o IS . . . (SN < . N . . - . « . - .
o~ — I~ W = o~ — — 0 = o~ — SO < == o [} o o < [ae] < (=] Ou
_ﬁ.\\\l\ﬁl lﬁx_ll. T P e e 111 T T o A—
. \»\\\ b= T - <l = ;
s = : L -t==7 AN
Ve L~ - ﬁ\.\l\ _ - os]
L 2 - .\.A\.\. \.\\ wn
= PEas 0z >
4 - - T
.~ ¢ Y p
41, g \\4, Pid ! ~N
- .\. \|\‘.W»\ - om z
e \A \.,\\\l\.x; . =z
) q\\ e L1 -~ oh <
re , \\\x\\ | ‘\\ : o
! e s 4" 4 -
] A \\\ \\\ \\ 09 w
A ,\\\\\ .\\ —
- 43 —— L 9 zZ
1 - 2
e _ d .\\.\\\ 1 \\ O.\. u
I B i i e s [z Z el - il ol llur.‘l\x\..w\ , b el Sl RS Sl et el Sl S e -1 T
- T L7 -] _ I o8
R M) | PR | | !
— T _ —os
T et ] _ | 201
. ABNYH ANQIYLS ANGOYQ AGNYH >ZDmm.hm_ ANWIT
d WY " . = - < it
IN3 A 913 STOSITS h_ YNITH 11
*D . ' - o .
2 YHOTY¥d _ /3E€-3002 : Lyon orsn

670 LyHvey AAOMITSAX SSN-3%  °AU0In A0zZgX
NINAZ ILSOLINYZ IMAIIM

¢ | - IVNZ0M 'S8 LINZNOIOID




v A319891C 11 Sy 927 ¢ PR LEN| e 8 .-G/ £~/
£9 fLTwazoLdiouwalcwieg s Moz -0 o} S3cvl e - 0'6-9° 7> £
£9 flutesz-uszouwal-widc s Mo =-9 o] BEE] T -1 0 0'e-8°¢ £--0
LAOLE4 B3| (100 24 NLS) Autwaz A0ZDN |joquds| 91| T | 20 | MY oAl 041024 DAQIH | DpuOS
—~—— ww A NYZ ¥3IW3ldd
[ o I o) S p=4 S =
N N Land ~ W =~ o~ - - Vel = o4 — OO C (o] 0; nU: 0. 0; Ot 0: 0: 0' 0: OIO
— T : ot 4
RS b @
A - | W
. 7 -~ Oﬁ V
L1 \4\ ’ -
s g
\x\\\ . i
. 1. ME on <
. P \.. i o
\\.\\ A : T
- : . 0§
T , z
” 54 —{
~ 4 .\x ! O@ w
- 4 N »
e . oc =
[N YU [ o e e R A S BRI . JURUORS SR N . - - . [ R (RS SRV AU RN NN A S NG U RN DAURS SO, NN
— T 08
T , * 06
) XaNYH | ANGIULlS | ANBOYA X8NYH | ANGIYLS| ANW3T 001
gl IN3aIWYA > 2 : z 2 :
SRR 05314 VNITH !

LYE-7002 1 AUOIM OISR
60 IVEYLY LA0NITSAY SSN-3¥

NIIWHZ ILSOLINYZ AMAIIM

"2 VHOYd

: Agon Aozy\]

MNFOB S LTNZNOMNOTD

.
t
|
i
1




85 2TA0TT N3 J9 |E'B B&Z V| TBBE| - BY.Y 0" -
£9 lutwez uJszouwsl wiuc s YJI ==g 0 0 BS°¢| €°G AVEY B'E-9°E vl
L €4 NLS z d 7 2 0 ALY A 102ZA D Dpuo
wﬁwwmnm_tom (100L 24 NLS) Aulwaz AQZDN |joquAis _ M J J [DAYALIN AN d AqIH puos
~—— WW A NYZ d3IW3IYd
O = o~ —
[ o I ) n O o [Vl = o~ - (o] O [em) <
v O [ L= o [an] o (No VoS d o~ N — o [« < <o < (== < o
O oSO o Qv L] -~ ~ ~ RN [ IS - -~ ~ ~ - -~ . ~ ~
o~ N -— ~ = o~ — - (Ne) = o4 Leaad OO O o O [en) [l < <O (=] (o) < <o OO
lt\.lrl.‘l s -
T T ol o
T - o)
P - wn
= CETTT 0z >
P - -1 I
i N 0f
e \V‘.i w,
\\ O: A
' \\ i . *
\. - Om M
L/ . o
’ 1 -
-+ . _ 09 z
. o
- s wn
- 0r o
S B U0 WY SO SR U 5 I (O A O I S . B SO R N R O S
. ’ 08
D !
e 06
ek 001
} ABNYH | ANG3YLS | ANSONQ ABNYH | ANO3YLS| ANW3T
- ‘ \ A \ A \ .
INIWYN STSIS STOISETE YNITH 1)
vU -— M
2 VHOTYd /TE-3002 : Lyoqn osn
B0 IVHYEY ANONITISAN SSM-d  FAUOIR AOZEN
NIWJIZ ILSOLINYZ ANAIYM
- - 91503 'S8 LINZNOMNOID




£9 AUTERZ ulzovwal wivc s »u3s =~ v'8 T4 g2 "e.lv|- --—| B0V §°9-v°9 G-A
c= fairo¥a3s 11 93 77 EE BY v | LERP| - BOLY vV G-E° G G-1
£q futwazr-uczouwal-wied s Mois =-9 0 0 9y L) "9LY| - -1 L04AY Z2°E-0°€E G-
LOOL &L NES | (100l 24 NLS) Aulwsz aozON |joqwAs| d1 | Tm| 23 | O |o3An|A41024)]  OXGIH | DPUOS
—~——ww A NYZ ¥3IW3IUd
Vo] = ~ —_
OC O [V w] < w =T o~ Lt <o [an] [ <
23 S oo o o w o <= <. <, L o . e = < < =S < <. <,
~N N - I~ W = o~ — — 1) = ) — co o o o o o o =) = =) [= Lo Oo
m i o —
* i . " ‘\:\\I.\\.li! \M\l I L » 31
A EFT . PPl Lo
g T :
A1 L ! L wn
=L ; 0T >
\\\.\ - \_\\\ €I
\\\\ y -~ 1 N
e . .ﬁ\ - ,um pell
-7 L _ z
4 A Lo |
i .\\ .. - . - O: A
[ s L, - \.\.\ ~ A o0
- v < ] . oc W
7 < \‘. ‘ m
L\ e \\
G \x‘. | 09 m.w
- .\\ |l\\.\ “ w
; “ o 2
- [ U IR J - — e P [ I SO . FRR R X us NN J (SN SO I - —— P O L e e Ll
. - ’ T = i _ 03
| LT “ R !
" : 06
j \\\
arrias _
: ABNYH | ANGIELS | ANGOUA | AGNYH | ANGIYLS, ANW3r , 201
8] " INIWVH 2 : 2 : : 2 ;
, . STLS S IEETE VNITH u
"2 VHOTdd . - .
\ L1E-7002  fAdoIm oIy

6'0 ivHVdY AAOMITSAN SSN-3% ¢ AUOID AOZEX
NIIWAZ TLSOLINYZ AMAIYM

- 91503 'S8 L'INZNOMOAD




Iniiniers?kc’geologi_cké rezy I-1"a -1l

v M

i
|
i

¢

“islo ulohy:

Priloha é.:

=1:200/100 a v M=1:500/100

Nézov dlohy: Kogice - USS,kyslikovy aparat &.9

2000-317
6/1 - 6/2




£ \;9 g
L i

1

- Vysledky fyzikélho-chemickych rozborov podzemnej

vody a icﬁ hydrochemické zhodnotenie

P
i

H
]
|

Nizov dlohy: Kosice - USS, kyslikovy apart &.9
Cislo iilohy: 2000-317
i’riloha é.: 7

i




!

!

i
i
i

|
ZAKLADNY FYZIKALNOCHEMICKY ROZBOR
|
A STANOVENIE AGRESIVITY PODZEMNEJ VODY
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EKOLAB - Ing. Eva Juskova, Werferova‘ 1, 040 11 Kosice

tel. - 055/6441154, tel./fax :055/ 6445826
Rozbor vody - profokol €. 1138/01
¢. vzorky : 5634-2001
Néazov zdroja V-3 Datum odberu :22.11.2001
Miesto odberu : U. S. Steel KoSice, kyslikovy aparat ¢.9 Datum dorucenia :25.11.2001
Odoberal Geokonzult a.s. KoSice Zakazka 2001 - 237
Typ zdroja Spodsob odberu
Vydatnost HIibka zdroja
T vody .11, °C! Vodivost mS/m i 82,10 | CHSK _Mn ma/l 7.30
T vzduchu . 5.0 °Cl Mineralizacia mg/l | 658.82 | Langelierov ind. -1.1
pH . 6.86 i Farba mg/l -———--_| Tvrdost celkova  mmol/l 3.34
KNK 8.3 mmol/l 0.00 ‘ Zakal ZF 1 e Ca+Mg—-HCO3  mmol/l 1.06
KNK 4.5 mmol/l 212 . Zdpach =~ == @@ @0 e CatMg-—-silkys mmol/l 228
ZNK 8.3 mmol/l ' 005 |- A254nm i eeeeeeeeo TOC 1071 ——
KATIONY i . ANIONY
mg/! mmol/l ekviv.% _! mg/! mmol/l ekviv.%
Na+ 41.49 11.80 19.26 ! Clk ; 57.47 1.62 17.50
K+ © 19.68 '0.50 537 | SO42- | 23303 2.43 52.37
Li+ e i NO2- 0.424 0.01 0.099
Caz+ 79.47 1.98 4232 | NO3- ' 41.01 0.66 7.14
Mg2+ 32.98 1.36 28.96 l F- j <0.040
NH4+ 2.83 0.16 1674 | PO4 3-° 0.095 0.00 0.021
Sra2+ ! HCO3- | 129.22 2.12 22.86
Fe2+ 0.850 -0.02 - 0.32484. | CO3 2- 0.00 . 0.00 0.00
Mn2+ . 5.379. 0.10. .. 2.0896.; OH- 0.00
suma (mmolxz) 9.37 ; suma(mmolxz) 9.27
rozdiel pripustny 0.47 i _rozdiel skuto&ny 0.11
[Celk aktivita o Bq/l  -eooeeee . Colkcaklivita f B/l e Radon 222 B/l oo
H4Si04 mg/l © 14.90 |- CO2 volny mg/t 2.20 Fenolindexmg/l = ----meme-
Celk. Fe mg/l - 7.303 | ' rovnovazny CO2 mg/l 2.20 -Kyanidy mg/l @ -
Kyslik mg/l el | Heyer mg/l = 210 Tenzidy mgl = -
Kyslik % i =——--—1i CO2 agr. na zelezo  mgl/l 0 . Mo 13707 IR———
Ox. -red. p. mV t—mm—- | 1 CQ2 agr. na vapenec__mgl/l 0 Fenol o7) R .
B mg/l e DAg imgl - — l Be g/l @ e :Co  mgll e
Ba mg/l e Cd Img/l - P As mgll i e iSb mgh ——-
Ni  mg/l - Pb Imgh | -——eemr P Se mghh i e S Cre+ mg/t e
Cu mg/l - Cr mgh . Hg pgl - 11—
Zn _mgll S V. mgl | e AL mall e . Sn mall  ememee-
NELIR  mg/l | ———— . IPAU  pgl | e . Benzén " gl ——
NEL UV mg/l ——-- ' 1BTX 00711 A S —— i Fluorantén 1707/ F——
EOX mg/l i e S iTOX mg/l - ! Benzo(a)pyrén ng/l [
POX mag/l e PCB ng/l e —— Chloroform (157071 I ——
Palmerové indexy f
S1(NO3) 7.238 S2(NO3) 0.000 A1l 0.000 Mg/Ca  0.684 SO4/M 0.262
S1(Cl) 17.497 S2(Ch | 0.000 A2 20,484 HCO3/Ci 1.306 KINO3 0.761
S1(S04) 1.569 S2(S04) 50.796 A3 2.414 Na/K 3.585 Na/Ca 0.455
S1 26.304 S2 . 50.796 S3 :




i
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EKOLAB - Ing. Eva Juskova, Werferova 1, 040 11 Kosice

tel. : 055/6441154, tel./fax :055/ 6445826 |

)

!,
Rozbor vody - protokol €. 1139/01

1 €. vzorky 5635-2001
|
Nazovzdroja @ V-5 Datum odberu :22.11.2001
Miesto odberu : U. S. Steel Kosice, kyslikovy aparat ¢.9 Datum doru¢enia :25.11.2001
Odoberal Geokonzult a.s. Kosice Zakézka 12001 - 237
Typ zdroja : Spbsob odberu
Vydatnost | Hibka zdroja
T vody 11, °C! Vodivost mS/m___ 7670 | CHSK _Mn mag/! 5.63
T vzduchu : 5.0 °Cl Mineralizacia mg/l | 592.69 i_Langelierov ind. -0.72
pH 712 | Farba mall | --——-- | Tvrdost celkovd mmol/l 3.26
KNK 8.3 mmol/| 0.00 @ ; Zéakal A R —— - ! CatMg---HCO3  mmol/l 1.46
KNK 4.5 mmol/| 202 ' Zapach } ———eeee Ca+Mg---sitkys mmol/l____1.80 |
ZNK 8,3 mmol/| Q.01 A 254nm cmeeeee | TOC mg/t e
KATIONY i ' . ANIONY
mg/l mmol/l _ekvivo% mg/l “mmol/] ekviy. %
Na+ 2892 i 1.26 15.30- , Ch- ; 51.33 1.45 16.82
K+ 3.54 ; 0.09 110 | SO042- 191.49 1.99 46.33
Li+ e I o NO2- . 0.095 0.00 0.024
Caz2+ 78.47 1 1.96 47.62 NO3 - 14.81 0.24 2.78
Mg2+ 31.77 11.31 31.79 F- 0.069 0.00 0.042
NH4+ 3.52 10.20 2.377 PO4 3- 0.114 0.00 0.028
S : HCO3 - 178.44 2.92 33.98
Fe2+ 0.712 :0.01 0.31009 CO3 2- 0.00 0.00 0.00
Mn2+ 3.394 '0.06 15026 ' OH- 0.00 :
suma {(mmolxz) 18.22 suma ( mmol x z ) 8.61
rozdiel pripustny 1 0.41 rozdiel skutoény 0.38
[Celk aktivitaq Basl  —oeeeeee Celk.aktivita B Bag/l ~ -m=eeemee Radon222 Bg/l --eeeee
H4Si04 mgl/l 6.02 | ; CO2 volny mg/l 0.44 Fenolindexmg! --—---m-
Celk. Fe mg/l 2.952 | ‘rovnovazny CO2 mg/! 0.44 _Kyanidy mg/h -
Kyslik mg/! -—-med Heyer mag/t 0.20 Tenzidy mg/ll -
Kyslik % <= .CO2 agr. na zelezo  mg/l 0 Mo mg/ll e
Ox . -red.p. mV —  —oeeeemest CO2 agr. na vapenec _mg/l 0 Fenol pgfl  eeemeeeee
B mg/l - Ag img/l - - Be pgh e Co mgll o
Ba mg/ll ‘@ -——-- Cd img/t - ©As mg/l e Sb mg/l e
Ni  mg/l - "Pb ymght . - i Se mgll - Cré+ mg/t -
Cu mg/l  -————- Cr mglt = === “'Hg  pgh - Tl mgll -
Zn_mg/l  emmeeeee- V_imgll oo Al mafl  meemeeee- Sn__ mgfl e
NEL IR mg/l - i PAU pgll ——-  Benzén g/t s
NELUV mg!!l  ———-- "BTX mg/t e Fluorantén ng/t -
EOX mg/l - i TOX mglt e Benzo(a)pyrén ng/l. -
POX 0001 I —— ' PCB nal e Chloroform mafl  memeeeee
r
Palmerové indexy i
S1(NO3) 2.799 S2(NO3) 0.000 Al 0.000 Mg/Ca 0.668 S04/M 0.232
S1(ChH 15.977 S2(Cl) ; 0.889 A2 32,194 HCO3/CI 2.020 K/NO3 0.379
S1(S04) 0.000 S2(S04) 46.326 A3 1.813 Na/K 13.894 Na/Ca 0.321
S1 18.776  S2 P 47.216 S3 0.000




Hydrochemické posudenie.
Voda zvrtu V-3 Je mierne kysla (pH - 6,86 ). dost' mineralizovana s mineralizaciou
0,66 ¢.I'. stredne tvrda célkovou tvrdostou 3,34 m mol.I". Na tvorbe celkovej mmerahzacne
sa podxel aju v prevazne miere iony SO, pred HCO';, CI'a NO™;, z kationov Ca ' “pred Na a
Mg “. Na zaklade chemncl\eho zloZenia roztoku vody podla klasifikacie S, Gazdu podzemna
voda je zakladného nevyrazneho Ca-SO, typu.

Podl'a vypocitanej’ ‘hodnoty Langelierovho indexu (-1,1) je voda nepatrne nedosytena
k svojmu prostrediu obehu, a obsahuje aj agresivny COs.

Pri hodnoteni kovov (celkového Zeleza 7.33 mg "', manganu 5,73 mg.I") vidime. Ze su
v podzemnej vode pritomné vo vysse) koncentracn Podobne aj chemické znecistenie
anoroamcl\ym dusikom viazanym formou amomakalnou ( 2.83mg.I" NH',). resp dusi¢ianovou
(41,0Imgl" NO';) a dusitanovou ( 0 A42mg 1" NO',) je vo vode preukazatel ne. Voda obsahuje
vy$§i obsah organickych latok stanovenych ako CHSk - Mn ( 7,3mg.I").

Podla STN 73 1215 ,, Klasifikacia agresivnych prostredi ., hodnotime vodu ako
neaureswnu na betonove matena]y Podl'a STN 03 8375 .Ochrana l\ovowch potrubi
ulozenych v pdde alebo vo vode* hodnotime vodu ako vodu so zvysenou agresivitou na
Zelezné materialy. ;

Voda z vrtu V-5 Je neutralna (pH 7.1 ), stredne mineralizovana s mineralizaciou 0,59
g.I', stredne tvrda s cell\ovou tvrdostou 3,36 mmol.I"".

Na tvorbe celkoveg mineralizacie sa podielaji v rovnakej miere hydrogénuhli¢itany a
sirany vapnika a horéika. Podl'a Gazdovej klasifikacie vyl\azuje voda zmieSany typ chemizmu
s pr evahou S2(S0O4) LlOZl\V Obsah zeleza (2.95 mu] celkového zeleza) a manganu ( 3.391
mg.") je v tejto vode nizsja ako vo vode z vrtu V-3.

Podobne aj obsah NO (14,81 mgl' NO3)a NO7; (0.09 mg.I' NO2) je v tejto vode
podstatne nizsi. ;
Obsah amoniakalnych idnov ( 3,52 mg.I' NH ,), aj v tejto vode je zvySeny a poukazuje
na zneCistenu vodu. Zwseny Je aj obsah organickych latok vo vode stanovenvch ako CHSk -

Mn ( 5.63 mg.l™).

Podlfa STN 73 215 _Klasifikacia agresivnych prostredi™ hodnotime vodu ako
neagresiviu na betonové materialy. Podla STN 03 8375 _Ochrana kovovych potrubi
ulozenych vo v pode alebo vo vode* hodnotime vodu ako vodu so zvySenou agresivitou na
Zelezné materialy.




~ ROZBORY PRE STANOVENIE ZNECISTENIA
PODZEMNEJ VODY A ZEMIN
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EKOLAB - Ing. Eva Juskova, Werferova 1, 040 11 KoSice

tel. : 055/6441154, tel./fax :0

Néazov zdroja
Miesto odberu

V-1 !

55/ 6445826 |

!

|

Rozbor vody - protokol &. 1159/01
: ¢. vzorky : 5371-2001

| Datum odberu :20.11.2001

U.S.Steel,é kyslikovy aparat 9 Datum dorucenia :20.11.2001

Odoberal Geokonzult a.s. KoSice Zakazka :2001/317
Typ zdroja Spbsob odberu
Vydatnost Hlbka zdroja
T vody 12, °Ci Vodivost mS/m_ | 88.60 CHSK _Mn mg/l 8.09
T vzduchu * 5.0 _°Ci Mineralizacia mag/l 833.86 - Langelierov ind. -0.56
pH 7.06 i : Farba mg/| ~—-—--, Tvrdost celkovd mmol/l _ 4.07
KNK 8.3 mmol/l 0.00 : ; Zakal ZF ==momm-—- . CatMg---HCO3 _ mmol/l 1.92
KNK 4,5 mmol/l 3831 Zépach === e . Ca+Mg--- sitkys  mmol/l 2.15
ZNK 8.3 mmoi/l 003 ! A254nm . memeeeee- . TOC 1010 ] HE—— —
KATIONY é . ANIONY
£y mg/ mmol/l ekviv.% | mg/t . mmol/l ekviv.%
L Na+ 83.91 13.65 3028 ; Cl- 58.79 1.66 14.47
K+ 4.64 :0.12 0.98 . S04 2- 262.32 2.73 47.64
Li+ = . NO2- . 0.270 0.01 0.051
E Ca2+ 103.62 12.59 42.89 | NO3- 30.42 0.49 4.28
Mg2+ 36.02 :1.48 2459 ° F- : 0.277 0.01 0.127
NH4-+ 0.33 10.02 0.154 | PO4 3- | <0.020
. - ; | HCO3- :  233.82 3.83 33.43
Fe2+ 0.541 |0.01 0.16072 i CO32- 0.00 0.00 0.00
Mn2+ . . 3420, . [0.06 . 09422 ; OH- i 0.00 ‘
suma (mmolxz) 12.05 i suma{mmolxz) 11.46
rozdiel pripustny 10.60 L rozdiel skutoény 0.59

Radon 222 Ba/l

[Celk aktivita o Ba/l Celk.aktivita §_Bq/l

H4Si04 mg/l 12,22 : CO2 volny mg/} 111 Fenolindexmg/l -
Celk. Fe mafl 4.620 { i rovnovazny CO2 mgl/l 1.11  'Kyanidy mg/l <0.004
Kyslik mg/l e i Heyer mgl/l 370 ‘Tenzidy mgll <0.001
Kyslik %  mmememed l CQ2 agr. na Zelezo mg/! : 0 . Mo mg/l e
Ox. -red. p. mV Commmemeee ' CQ2 agr. na vapenec mag/l 0 Fenol g/ <1.00
2 B  mgl e Ag !mg/l | ———- . Be pg/l | - O T 117/ IR—
E\ Ba mg/l 0456 :Cd img/l i <0.0006 [ As- mg/l ¢ <0.0006 +Sb mgft = --e-
Ni mgl -—-—— Pb mgl | <0005 & Se mgl [ - — " Cr6+ mg/l . -
Cu mg/l <0.003 ! Cr mg/l  <0.003 i Hg  ug/l - 1.67 Ti 01774 I—
Zn___mgll 0121 'V :mgl 0071 - Al _mgll 1.250Q Sn 0010 I ——
NEL IR mg/l 0.23 iPAU pg/l 0.0622 ' Benzén Ha/l 0.199
NELUV mg/l 0.05 ° .BTX mg/| <0.003 ! Fluorantén ng/l 0,0226
s EOX mg/l e - . TOX mg/! <0.0050  Benzo(a)pyrén ng/l 0.000
POX (100071 I — ‘PCB ng/l <5.0000 . Chloroform ma/l 0.029
1
E Palmerové indexy :
S1(NO3) 4.331 S2(NO3) 0.000 A1 0.000 Mg/Ca 0.573 SO4/M 0.238
S1CH) 14.593 S2(Cl) | 0.000 A2 32.384 HCQ3/Cl 2.311 K/NO3 0.242
S1(S04) 12.492 S2(S04) 35.152 A3 2.345 Na/K 30.755 Nq,/ﬁa'::::g.'los
g S1 31416 S2 . 35.152 S3 0.000 /\\@\‘/%1\1\\
|
| ;




EKOLAB - Ing. Eva Jusgkové, Werferova 1, 040 11 KoSice

tel. : 055/6441154, tel./fax :055/ 6445826 |
i

Rozbor vody - protokol ¢. 1158/01

&. vzorky : 5443-2001
t f
Nazov zdroja V-2 : Datum odberu :21.11.2001
Miesto odberu : U.S. Steel KoSice, kyslikovy aparat&. 9  Datum doru€enia :24.11.2001
Odoberal . Geokonzult a.s. Kodice Zakazka :2001 - 317
Typ zdroja : { Spodsob odberu
Vydatnost : ? Hibka zdroja
T vody 13, °Ci Vodivost mS/m | 67.50 . CHSK _Mn ma/l 50.18
T vzduchu ., 5.0 °C! Mineralizacia mg/l i 518.04 | Langelierov ind. -0.68
pH _7.30 ‘! Farba mg/l | e Tvrdost celkova  mmol/l - 2.94
KNK 8.3 mmol/l . 0.00 ' . Zakal ZF [ mmmmemeen | CatMg-—-HCO3  mmol/l 1.03
KNK 4.5 mmol/l | 2.07 ! Zépach ___seee- | CatMg--- silkys  mmol/l 1.90
ZNK 8,3 mmol/l____ 0.01 A 254nm o TOC mg/l  ceeeeeee
KATIONY ANIONY
£y __mg/l _~ mmolll ekviv.% : mg/l mmol/l ekviv.%
Na+ 38.12 11.66 21.50 Ci- 43.87 1.24 16.80
K+ 3.21 ?0.08 1.06 504 2- 176.56 1.84 49.89
Li+ e : i NO2- - 0.285 0.01 0.084
Caz2+ _ 68.41 i1 71 4426 . NO3- . 23.30 0.38 5.10
Mg2+ 29.92 i1.23 31.92 F- . <0.040
NH4+ i 1.34 '0.07 0.965 , PO4 3- <0.020
Sr2+ e { HCO3- 126.14 2.07 28.06
Fe2+ 0.421 iO.O‘l 0.19547 @ CO3 2- 0.00 0.00 0.00
Mn2+ 0.214 10.00 0.1010 . OH- . : 0.00
suma (mmolxz) 7.71 suma ( mmol x z ) 7.37
rozdiel pripustny 0.39 : -__rozdiel skutoény 0.35
[Celk aktivita o B/l —eoememe . Celkaktivita § Bg/l _ -eoeoeee . _Radon222 Bq/l e |
H4Si04 mg/| © 5.40 ||CO2 volny mg/l | 044 Fenolindexmg/lt —  -----eev
Celk. Fe mg/l . 3.120 !!rovnovéiny CcO2 mght 1+ 044 ‘Kyanidy mg/l 0.067
Kyslik mg/| * —-——em-|i Heyer mg/l 292 Tenzidy mg/l 0.017
Kyslik % " eeeeeee! CO2 agr. na zelezo  mg/l 0 Mo 137°1] I——
- Ox -red.p. mV  cooeeeee { CO2 agr. na vapenec _mgl! 0 Fenol ugll  <1.00

i } .

X B mglt - Ag mg/t ! e =TSV 1/ I—— Co mgl e
a Ba mg/l 0.048 Cd 'mg/l = <0.0006 As mg/ 0.0030 Sb mg/l e
; Ni  mgh - Pb 'mg/i <0.005 Se mg/l = - - C6+ mgl/l  eeemeeee
Cu mgt <(0.003 Cr mg/l <0.003 Hg yaft 0.79 Tl mg/l e
Zn __mall <0050 V. ‘mg/t . 0,000 Al___magll 0035 . Sn__ mall _ eeeeeee
: NEL IR mg/! 0.13 PAU pgfl 0.074 Benzén © pg/l 0.030

NELUV mgft - 021 - BTX mg/l <0.003  Fluorantén ng/l 14.7
EOX mg/t - CTOX o mgh e Benzo(a)pyrén ng/l 0.000
POX mg/l - PCB ng/l ~__<5.0000 _ Chloroform 207011 I ———
i Palmerové indexy |
S1(NO3) 5.184 SZ(NOS)E 0.000 A1 0.000 Mg/Ca  0.721 S04/M 0.250
S1HCH) 16.796  S2(Cl) : 0.000 A2 27.839 HCOJ/ClI 1.670 KINO3 0.218
S1(S04) 1.546 S2(S04)  48.347 A3 0.350 Na/K 20.196 Nal/Ca 0.486
g St 23.526 S2 b 48.347 33 0.000 : et

4 v \\
::I (, ‘{ L 7 "\ ¢” o \\
v N —
N I e N4
| e
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EKOLAB -Ing. Eva Jusiskové, Werferova 1, 040 11 Kosice

tel. :

055/6441154, tel./fax :055/ 6445826

Rozbor ' vody - protokol ¢. 1160/01
5754-2001

C. vzorky :

Nazov zdroja : V-4 ! Datum odberu :23.11.2001
Miesto odberu : U.S. Steel KoSice, kyslikovy aparat &.9  Datum dorucenia :27.11.2001
Odoberal Geokonzult a.s. Kosice Zakéazka :2001 - 237
Typ zdroja Spdsob odberu
Vydatnost Hibka zdroja
Tvody - °Ci Vodivost mS/m ; 122.00 . CHSK _Mn mg/l 27.29
g Tvzduchu = == °Ci Mineralizacia mg/l__! 818.53 ' Langelierov ind. 2.8
pH 11.27? j Farba ma/l ’ ------- Tvrdost celkova _mmol/l 3.20
KNK 8.3 mmolll | 1.31; ' Zakal ZF woeomeme © CatMg-—HCO3  mmol/l 0.00
KNK 4,5 mmol/l 1.92 | | Zépach | omoeeee-  Ca+Mg-— sil.kys _mmol/l 3.20
ZNK 8,3 mmol/l 0,00 [ A254nm | e} TOC mgll -
KATIONY : ' ANIONY
mg/! mmol/l ekviv.% mgl/l mmolfl ekviv.%
Na+ 85.40 i 3.71 35.43 Cl- 107.09 3.02 27.60
K+ 7.80 1 0.20 1.90 S04 2- 281.25 2.93 53.50
Li+ e ' NO2 -. 0.457 0.01 0.091
g Caz2+ 125.75 0 3.14 59.85 NO3 - <4.00
Mg2+ 1.62 : 0.06 1.19 F- . 1.352 0.07 0.650
NH4+ . 2.92 0.16 1.547 PO4 3- | 0.111 0.00 0.021
Sr2+ s | . HCO3 - 0.00 0.00 0.00
Fe2+ 0.080 : 0.00 0.02733  CO32- 36.31 0.61 11.06
Mn2+ 0.140 © 0.00 0.0486 OH - 0.71
suma (mmolxz) i10.48 suma ( mmol x z ) 10.85
rozdiel pripustny - 0.52 rozdiel skutoény 0.46

[Celk.aktivita o B/l

Celk.aktivita 3 Bag/l

Radon 222 Bg/l

! 3.15%

H4Si04 mg/l :C0O2 volny mg/l 0.00 Fenolindexmg/l -
Celk. Fe mg/l . 3. 210‘ ‘rovnovazny CO2 mg/l 0.00  Kyanidy mgfl 0.137
Kyslik mg/l e iHeyer mg/l 0.00 'Tenzidy mg/l 0.113
Kyslik % o mmemeeeer - CO2 agr. na zelezo ma/t 0 Mo mg/l -
Ox. -red.p. mV " -mweeoeen _CO2 agr. na vapenec mgl/l 0 Fenol ug/l  3.90
B mg/l - Ag i mgll . e . Be pg/l - Co mg!l -
Ba mg/l 0.465 Cd - mg/ 0.0051 As mg/ 0.0045 Sb  mgh -
Ni  mgl Pb . mg/! 0.094 , Se mgll , -~ - Cre+ mg/l e
Cu mg/l 0.231 Cr mg/l i 152860 ' Hg ug/! : <040 T mg/l e
Zn __mgll 1917 V. 'mg/l - 0.059 Al__mgfl - <0010 :Sn _mg/l —eeeeee-
NELIR mg/l 1.07 | PAU ugll 0.0358  Benzén ug/l 0.120
NEL UV mg/l 2.46 ' BTX mg/l <0.003 Fluorantén ng/l 0,033
EOX mg/l - : TOX mgt e Benzo(a)pyrén ng/l 0.000
POX mg/l e PCB ng/l <5.0000 _ Chloroform mg/l e
Palmerové indexy
S1{NO3) 0.091 S2(NO3) 0.000 A1 0.000 Mg/Ca  0.020 SO4M 0.241
S1(ChH 28.248  S2(Cl) - 0.000 A2 18.152  HCOB3/CI 0.000 K/NO3
S1(S04) 10.541  S2(S04) 42.957 A3 169.01 Na/K 18.620 Na/Ca 0.592
S1 38.880 S2 b 42957 83 0.000 e
i »
; B!
A
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PROTOKOL O SKUSKE
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Miesto odberu : U. S. Steel Kosice, kyslikovy ap | Spésob odberu :
Typ vzorky : zemina ' |_Odber vzorky : Geokonzult a.s. KoSice
Cislo vzorky i Nazov vzorky Datum odb. vz. | Datum dorud. vz,

015445 V-210m ' 21.11.2001 21.11.2001
015446 V-2.15m | 21.11.2001 21.11.2001
015447 |V-2,20m | 21.11.2001 21.11.2001
015448 V-230m 21.11.2001 21.11.2001
015449 V-505m 21.11.2001 21.11.2001
015450  |V-5.10m 21.11.2001 21.11.2001
015451 V-515m 21.11.2001 21.11.2001
015452 V-520m 21.11.2001 21.11.2001
015453 V-530m 21.11.2001 21.11.2001
015755 V-405m 23.11.2001 23.11.2001
015756 V-410m 23.11.2001 23.11.2001
015757 V-415m 23.11.2001 23.11.2001
015758 V-420m 23.11.2001 23.11.2001
015759 V-4,30m ! 23.11.2001 23.11.2001

Vysledky rozborov

Vysledky rozboru sa tykajd ibafpredmetu analyz a nenahradzaju iné dokumenty.

Bez pisomného suhlasu skusobného laboratéria sa moze laboratérny protokol reprodukovat' iba cely

t Vzorka &.

Ukazovatel Jednotka Vzorka ¢&. Vzorka &. Vzorka €.
015445 015446 015447 015448
NEL - IR ma/kg 194 250 120 114
NEL - UV mg/kg 86 <20 <20 <20
CN- mga/kg ,__0.060 0.070 <0.030 <0.030
Al ma/kg | 98.23 8309.95 10467.80 3771.66
As ma/kg ! 80.87 25.43 79.62 30.84
Ba ma/kg 214.1 127.8 105.3 138.6
Cd ma/kg <0.1 <0.1 <0.1 <0.1
Cr celk. mg/kg 160.9 117.7 79.4 1344
Cu mg/kg 12.8 134 8.3 12.2
Ha ma/kg 0.76 0.45 0.27 0.53
Pb ma/kg <2.0 <2.0 <2.0 <2.0
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- Vzorka €.

Ukazovatef Jednotka Vzorka €. Vzorka €. Vzorka €.
' 015445 015446 015447 015448
V mg/kg t  65.51 42.54 _77.64 44.40
7n mg/kg . 288 23.7 20.3 26.9
PAU mg/kg 1.227 0.790 0.242 0.169
PCB-kongenery ma/kg <0.005 <0.005 <0.005 <0.005
PCB 8 mg/kg <0.005 <0.005 <0.005 <0.005
PCB 28 ma/kg ' <0.005 <0.005 <0.005 <0.005
PCB 52 mg/kg ' <0.005 <0.005 <0.005 <0.005
PCB 101 ma/kg <0.005 <0.005 <0.005 <0.005
PCB 118 ma/kg I <0.005 <0.005 <0.005 <0.005
PCB 138 mg/kg | _<0.005 <0.005 <0.005 <0.005
PCB 153 markg | <0.005 <0.005 <0.005 <0.005
PCB 180 mg/kg i <0.005 <0.005 <0.005 <0.005
PCB 203 mg/kg | <0.005 <0.005 <0.005 <0.005
benzén mg/kg . <0.05 <0.05 <0.05 <0.05
toluén mg/kg ' <0.05 <0.05 <0.05 <0.05
o-xylén ma/kg . <0.05 <0.05 <0.05 <0.05
m,p-xylén mg/kg . <0.050 <0.050 <0.050 <0.050
xylény mg/kg i 0.000 0.000 0.000 0.000
BTX ma/kg | <0.05 <0.05 <0.05 <0.05
TOX makg | | 0.00 0.12 0.00 0.00
Ukazovatel Jednotka : Vzorka €. Vzorka €. Vzorka €. Vzorka &.
| 015449 015450 015451 015452
NEL - IR mg/kg © 179 125 55 99
NEL - UV markg 41 <20 <20 70
CN- mg/kg 0.030 0.050 <0.030 0.080
Al mg/kg 5.28 8949.86 9521.90 6.64
As mg/kg 120.36 38.27 143.55 42.82
Ba mg/kg 297.0 169.1 129.9 71.2
Cd ma/kg <0.1 <0.1 <0.1 <0.1
Cr celk. mg/kg 219.7 142.5 152.3 111.6
Cu mg/kg 17.6 12.9 15.7 17.1
Ha mg/kg 1.06 0.70 1.75 0.41
Pb mgkg | | <20 <2.0 <2.0 <2.0
v mgokg | | 65.22 45.37 73.30 49.78
7n mgkg | | 437 28.2 39.6 33.5
PAU mg/kg 0.099 0.085 0.317 0.247
PCB-kongenery _mgkg | | <0.005 <0.005 <0.005 <0.005
PCB 8 mgkg | | <0.005 <0.005 <0.005 <0.005
PCB 28 mg/kg <0.005 <0.005 <0.005 <0.005
PCB 52 mg/kg <0.005 <0.005 <0.005 <0.005

|
i
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Ukazovatel Jednotka| © Vzorka ¢&. Vzorka &. Vzorka ¢&. Vzorka &.
' 015449 015450 015451 015452
PCB 101 mglkg | ' <0.005 <0.005 <0.005 <0.005
PCB 118 makg | : <0.005 <0.005 <0.005 <0.005
PCB 138 mgkg | ¢ <0.005 <0.005 <0.005 <0.005
PCB 153 mgkg | - <0.005 <0.005 <0.005 <0.005
PCB 180 mgkg | - <0.005 <0.005 <0.005 <0.005
PCB 203 mg/kg <0.005 <0.005 <0.005 <0.005
benzén mg/kg i <0.05 <0.05 <0.05 <0.05
) toluén mgkg | . <0.05 <0.05 <0.05 <0.05
§ o-xylén mgkg | ' <0.05 <0.05 <0.05 <0.05
\ m.p-xylén mgkg | | <0.050 <0.050 <0.050 <0.050
xylény mg/kg 0.000 0.000 0.000 0.000
BTX mg/kg <0.05 <0.05 <0.05 <0.05
TOX ma/kg 0.00 12.29 0.00 0.00
Ukazovatel Jednotka| ' Vzorka &. Vzorka &. Vzorka &. Vzorka &.
' 015453 015755 015756 015757
NEL - IR malkg 60 352 138 118
NEL - UV ma/kg 136 961 92 147
CN- malkg <0.030 1.490 0.050 0.030
Al malkg 8777.07 6591.31 8257.83 8061.70
As makg | | 21.50 42.30 32.50 24.30
Ba mgkg | | 267.9 98.0 84.3 295.9
cd mgkg | I <0.1 <0.1 <0.1 <0.1
Cr celk. malkg 117.8 77.3 41.8 47.8
Cu ma/kg 11.2 24.9 15.4 14.6
§ Hag malkg 2.31 0.35 0.51 0.32
Pb - ma/kg <2.0 <2.0 <2.0 <2.0
vV ma/kg 51.20 39.66 54.95 66.02
Zn mg/kg 25.6 37.7 27.3 27.7
PAU ma/kg 0.187 4.875 <0.050 <0.050
PCB-kongenery mglkg <0.005 <0.005 <0.005 <0.005
PCB 8 mglkg <0.005 <0.005 <0.005 <0.005
PCB 28 mgkg | *  <0.005 <0.005 <0.005 <0.005
PCB 52 mgkg | ' <0.005 <0.005 <0.005 <0.005
PCB 101 mgkg | | <0.005 <0.005 <0.005 <0.005
PCB 118 malkg <0.005 <0.005 <0.005 <0.005
PCB 138 ma/kg <0.005 <0.005 <0.005 . <0.005
PCB 153 mgkg | i <0.005 <0.005 <0.005 <0.005
PCB 180 malkg <0.005 <0.005 <0.005 <0.005
PCB 203 mg/kg <0.005 <0.005 <0.005 <0.005
benzén ma/kg <0.05 <0.05 <0.05 <0.05
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Ukazovatef Jednotka Vzorka €. Vzorka €. Vzorka €. Vzorka ¢.

E 015453 015755 015756 015757
toluén ma/kg ___<0.05 <0.05 ._<0.05 <0.05
o-xylén ma/kg <0.05 <0.05 <0.05 <0.05
m,p-xylén mg/kg <0.050 <0.050 <0.050 <0.050
xylény mg/kg 0.000 0.000 0.000 0.000
BTX mg/kg <0.05 <0.05 <0.05 <0.05
TOX mag/kg 0.00 0.01 0.00 0.01

Ukazovatel Jednotka| i Vzorka €. Vzorka €.
i 015758 015759
NEL - IR maka | | 159 709
NEL - UV mgarkg L 136 873

5 CN- mghkg | i 0.040 0.030
Al mg/kg i 9717.12 12802.20
As mg/kg 20.45 20.50
Ba ma/kg 128.1 162.8
Cd mg/kg i <0.1 <0.1
Cr celk. mg/kg . 416 60.7
Cu makg | | 17.5 18.8
Hq mgkg | | 0.34 0.26
Pb mg/kg i <20 <2.0
\ ma/kg i 62.71 51.61
Zn mg/kg . 446 30.3

PAU malkg 1.118 0.112

©,  |PCB-kongenery  mg/kg <0.005 <0.005

[ PCB 8 mg/kg <0.005 <0.005
PCB 28 ma/kg <0.005 <0.005
PCB 52 mg/kg <0.005 <0.005
PCB 101 mg/kg <0.005 <0.005
PCB 118 mar’kg <0.005 <0.005
PCB 138 mar’kg <0.005 <0.005
PCB 153 mg/kg <0.005 <0.005
PCB 180 mg/kg <0.005 <0.005
PCB 203 mg/kg <0.005 <0.005 e
benzen mg/kg - <0.05 <0.05 /;;W\\\
toluén mgkg | <0.05 <0.05 7S N
o-xylén mg/kg <0.05 <0.05 M\
m.p-xylén ma/kg <0.050 ~ <0.050 ¢ ',5',' @IX@“@@EJ
xylény mg/kg 0.000 0.000 S ;,hmuy/f'//
BTX ma/kg <0.05 <0.05 j \”H_&/k\/
TOX ma/kg 0.03 0.09 ~——

Vzorky analyzoval : Ing. Tonﬁleinové,Vernusové,Ing. Juskové‘,mg. Furjeszova,Mgr. Badova
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Zakaznik :
Geokonzult a.s.
Magnezitarska 7
040 13 Kosice

Miesto odberu : U.S. Steel KoSice, kyslikovy

Spdsob odberu :

Typ vzorky . zemina

Odber vzorky

- Geokonzult a.s. Kosice

Datum odberu : 19.11.01

Datum dorugenia vzorky : 20.11.2001

Vysledky rozboru sa tykaju iba predmetu analyz a nenahradzaju iné dokumenty.
‘Bez pisomného suhlasu skuSobného laboratéria sa méze protokol reprodukovat' iba cely

Vysledky rozborov e =1
el L\
Ukazovatel Jednotka Vzorka &. Vzorka ¢&. Vzorka €. o
015373 015374 015375
V-1.05m V-1.10m V-115m
" NEL-IR ma/kg 253 587 212
NEL - UV markg 617 1265 438
CN- ma/kg 0.040 0.110 <0.030 _ /
Al ma/kg 17695.80 908.07 26603.30_~
As e~ mgkg]  (75.52..7 (24,89 . 139.08 . >
Ba ma/kg | <20 160.5 244.9
Cd ma/kg <0.1 <0.1 <0.1
[ Creelk, 2" ». mgka| (1025 > 1384 Q211.20
cu ma/kg 47.5 29.4 30.6
Hg mg/kg 0.45 1.00 0.66
Pb mg/kg <2.0 <2.0 =20
V g de— maka|  (114.03) 118,120 (126.54°
7n markg 103.5 43.8 67.8
PAU ma/kg <0.050 0.612 . 0.546
PCB-kongener ma/kg <0.005 <0.005 <0.005
PCB 8 ma/kg <0.005 <0.005 <0.005
PCB 28 markg <0.005 <0.005 <0.005
PCB 52 ma/kg <0.005 <0.005 <0.005
PCB 101 ma/kg <0.005 <0.005 <0.005
PCB 118 ma/kg <0.005 <0.005 <0.005
PCB 138 ma/kg <0.005 <0.005 <0.005
PCB 153 markg <0.005 <0.005 <0.005
PCB 180 markg <0.005 <0.005 <0.005
PCB 203 markg <0.005 <0.005 <0.005
benzén markg 0.31 1.37 0.38
toluén ma/kg <0.05 <0.05 <0.05
Lagolile 2o ipey = 20—, S gl 4
IS i
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Ukazovatef Jednotka . Vzorka €. Vzorka ¢. Vzorka ¢&.
015373 015374 015375
V-1.05m V-1.10m V-115m
o-xylén mg/kg <0.05 <0.05 <0.05
m.p-xylén mg/kg <0.050 <0.050 <0.050
xylény . mg/kg 0.000 0.000 0.000
BTX mg/kg 0.31 1.37 0.38
TOX ma/kg 0.00 0.00 0.24
Ukazovatel Jednotka Vzorka €. Vzorka ¢. Vzorka €.
015376 015377 015444
V-1.25m V-1.35m V-205m
NEL - IR ma/kg 850 86 571
NEL - UV mg/kg 949 268 3641
CN- markg <0.030 0.030 0.150
Al mg/kg 23230.20 20968.50 26393.60
As-.. malkg 46.49 34.47 33.64
Tha  Basigan mafkg 285.7 212.9 1911.1 Léf’?““lj
Na— g X I~
Cd ma/kg <0.1 <0.1 <0.1
Cr celk. mga/kg 103.4 727 ' 153.2
Cu mal/kg 31.1 19.7 76.7
Hg ma/kg’ 0.42 0.71 0.36
Pb ma/kg <2.0 <2.0 <2.0
\Vj mg/kg 117.00 92.30 81.12
7n ma/kg’ 41.2 32.4 85.5
PAU ma/kg 0.297 <0.050 1.454
PCB-kongener ma/kg <0.005 <0.005 <0.005
PCBS8 mg/kg <0.005 <0.005 <0.005
PCB 28 mg/kg <0.005 <0.005 <0.005
PCB 52 ma/kg <0.005 <0.005 <0.005
PCB 101 mg/kg <0.005 <0.005 <0.005
PCB 118 ma’kg <0.005 <0.005 <0.005
PCB 138 mg/kg <0.005 <0.005 - <0.005
PCB 153 mg/kg <0.005 <0.005 <0.005
PCB 180 mg/kg <0.005 <0.005 <0.005
PCB 203 ma/kg <0.005 <0.005 <0.005
benzén mg/kg 0.84 0.59 <0.05
toluén mg/kg <0.05 <0.05 <0.05
o-xylén mg/kg <0.05 <0.05 <0.05
m,p-xylén mg/kg <0.050 <0.050 <0.050
xylény mga/kg 0.000 0.000 0.000
BTX mg/kg 0.84 0.59 <0.05
TOX ma/kg 0.00 0.00 0.00




