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Drilling of production wells
bypeHue 3KCryaraliiOHHbIX CKBAXKUH
Talajviz kitermel0 kutak furasa
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Construction of drains
CoopyXE€HHUE APEH
Drének kialakitasa
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Mounting of water cleaning equipment
MoHTaXX BOHOOYHUCTHOTO COOPYKEHUSA
A viztisztito berendezés szerelése
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Mounting of pipelines, pumps and testing
MoHTax TpyO, HACOCOB M TECTOBOM IIEPHO/T
Csovezes, szivattyu szereles, probalizem
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Continuous operation, 2015
HenpepobiBHas skcruryaranus, 2015
Folyamatos tizemelés, 2015

Daily quantity of cleaned groundwater !
Veliki Bicskiv environmental remediation, 2.half of year 2015 Total quantity of cleaned groundwater

Veliki Bicskiv environmental remediation, 2.half of year 2015
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Daily quantity of cleaned water Total quantity of cleaned water

Summer: 60 m’/day By 16th December 2015: 20000 m?
Winter: 50 m*/day
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Daily average of momentary electric power consumpton
Veliki Bicskiv environmental remediation, 2.half of year 2015 Total electric energy consumtion
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Daily electricity consumption Total electricity consumption

Average: 5 kW, max: 6 kW, min: 4 kW By 16th December 2015: 38000 kWh
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Temperature of cleaned water Average specific conduct i\{ity_ of groundwater
Veliki Bicskiv environmental remediation, 2.half of year 2015 Veliki Bicskiv environmental remediation, 2.half of year 2015.
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Cleaned water temperature Water conductivity

Summer: over 15 °C Average: 2400 pS/cm
Winter: below 10 °C
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Continuous operation, 2015
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Average CH-concentration in air after the stripping tower
Veliki Bicskiv environmental remediation, 2.half of year 2015 Specific energy consumption of the whole remediation system

2 according to 1 m3 cleaned water
oe Veliki Bicskiv environmental remediation, 2.half of year 2015.
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CH-concentration in output air Energy consumption for 1 m3 water cleaning

Summer: 12-14 ppm

: Average: 0,09 kWh/m?
Winter: 6-8 ppm
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Daily average groundwater level in BP-2 pumping well
Veliki Bicskiv groundwater remediation system Daily average groundwater level in new monitoring wells

ILhalf of year 2015. Veliki Bicskiv groundwater remediation system
2.0 2.half of year 2015.
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GW level, BP-2 well GW level, deep monitoring and production well

Level: 4,9 m MG-1 level: 3,6 — 5,2 m
BP-8 level: 5,0 m



“2nd Phase of the project; ,,Starting Remediation”

Hungary-Slovakia-Romania-Ukraine
EMP Crgds-bBond e Coaperalion Programms

3

Difficulties in cleaning — additional wor
TpynHOCTH B OUHCTKE — JOMOJHUTEIbHBIC PA0OOTEI
Nehézseégek a tisztitasban — potmunkak

Main contamination source — the half underground mazout
reservoir - still could not be fully demounted. This problem is
partly solved, the solid wood resin is taken out, the concrete and
walls are cleaned. Drain will be constructed in the middle.

Most difficult handy work is skimming the free phase floating
material. Temporarily it was solved by a handy pump.
In November 2015 pneumatic mobile skimming system was started.
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A
Difficulties in cleaning — additional wor

TpynHOCTH B OUHCTKE — JOMOJHUTEIbHBIC PA0OOTEI
Nehézseégek a tisztitasban — potmunkak

There are black manganese particles in cleaned water. We tried an experimental
post-cleaner with zeolite filter that was only partly succesful. A bigger post-
filtering reservoir is needed.

There were several ,,surprises” during the work. Trying to built an
infiltration well, a former drain was found f oil! The drain will be
washed through by a pair of infiltration wells.
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Additional wor
JlononHUTEIbHBIC PA0OTHI
Potmunkak

Mobile pneumatic skimming system for floating phase

Drilling of 15 deep production well
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Additional wor
JlononHUTEIbHBIC PA0OTHI
Potmunkak

Building and exploiting of the experimental
post-cleaner with zeolite filter

Infiltration well in concrete reservoir
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A
Changes during the 1 year cleaning

N3menenus 3a | rog ouncTKku
Valtozasok az 1 év karmentesités alatt

I
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1 \ \ 1
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November 2014 August 2015 November 2015

TPH — Total Petroleum Hydrocarbon
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A
Changes during the 1 year cleaning

N3menenus 3a | rog ouncTKku
Valtozasok az 1 év karmentesités alatt

T
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BTEX — Benzene, Toluene, Ethylbenzene, Xilene
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Changes during the 1 year cleaning
N3menenud 3a | roq ouncTku
Valtozasok az 1 év karmentesités alatt
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PAH — Polyaromatics
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A
Changes during the 1 year cleaning

N3menenus 3a | rog ouncTKku
Valtozasok az 1 év karmentesités alatt
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Phenols and derivatives
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Changes during the 1 year cleaning
N3menenud 3a | roq ouncTku
Valtozasok az 1 év karmentesités alatt

Red line: 11/2014 Blue line: 11/2015

Change in free phase contour
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Changes 1n concentrations,

M3MeHeHns KOHIIEHTpali, BOa

water

Koncentracio valtozasok, viz
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Decrease from 10000 to 1

TPH — Total Petroleum Hydrocarbon, wells BP-2, BP-3, OM-4
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Changes 1n concentrations, water

M3MeHeHns KOHIIEHTpali, BOa
Koncentracio valtozasok, viz
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Changes 1n concentrations,
M3MeHeHns KOHIIEHTpali, BOa
Koncentracio valtozasok, viz
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Changes 1n concentrations, water
M3MeHeHns KOHIIEHTpali, BOa
Koncentraci6 valtozasok, viz
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Changes 1n concentrations, ground prisms
H3MeHeHrsT KOHIIEHTPpaIM, TPYHTOBBIE TIPU3MBI
Koncentracio valtozasok, talaj prizmak
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Changes 1n concentrations, ground

prisms

H3MeHeHrsT KOHIIEHTPpaIM, TPYHTOBBIE TIPU3MBI
Koncentracio valtozasok, talaj prizmak

Nagybocskd - talajprizmak eredményei NagybocskoE- tala]gnzmak eredményei
Biocentrum prizma conad prizma
BTEX [mg/kg] BTEX[mg/kg]
60 10
49,8 2
50 8
2 0 5 .
g A 6
< Bl 4,47
£ 30 E 5
= ) 4 3,27
) S
g ® 122 | |E 5 19
= 10 g i
g 0,28 n.d. 2 - n.d
2 g ° 2 a A
x P DA NP D » a2 O D g L IV O O
S S R R N N B o R SR
S S S SS S S SS A M M PSP P S S S 7
.19"',9"',19"’,‘9"’,19"',‘9"'@”@”@”@”@5@\@\@\,\9\@”@”@\ G N SN S SENENEINESNE
Datum Datum
Nagybocské - talajprizmak eredményei
. . Kontroll prizma .
Enzymatic prism BTEX [mokg] Biopreparate prism
40
Decrease from 49,8 to 12,2 - Decrease from 3,3 to n.d. (?)
Z
5 = 20
E 20
g s 1O
T
E 12 I 4,92
8
é o n.d l
P O RN D PO DAND DO DA "2 P o O
P gy ooV PO RO ) »,e" S B
¥ P s S ST YYD
SR g el
BT BT BT T T S D P S S S
Datum

Control prism
Decrease from 13,9 to 4,9

BTEX



Hungary-Slovakia-Romania-Ukraine “2nd Phase of the project: ,,Starting Remediation’

EMPL Cros-Dornded Coaperaiion Prosgramime

Changes 1n concentrations, ground prisms
H3MeHeHrsT KOHIIEHTPpaIM, TPYHTOBBIE TIPU3MBI
Koncentracio valtozasok, talaj prizmak

Nagybocsko - talajprizméak eredményei Nagybocsko - talajprizmék eredményei
Biocentrum prizma Econad prizma
PAH [mg/kg] PAH [mg/kg]
600 300
493 200
500 250
T 400 S 200 178
<
S 296 ) 155
E 300 260 E 150
e «
S 200 :§ 100 915
B =
S 100 5.9 < 50 |
2 | 8
g 0 5 0
£
® o > O Ak O $ 3 A o A
PR IT DN D P D TN PP PP DD S PP D P D PN DD P Y 0
6°Wv)°%a°g'«;°q«°q¢f°q@&h§e§ w&«&a&w&t&}‘y&\;zo’;vw w"q@&«“qw&«@«o'@os@cs"'@6’“’0’«&6&«&;&2&:&2&3»?;:"y’y”&
¥ P Y N 3 S B 8P 0P oF
B S S SSo UG o S S

Nagybocsko - talajprizmak eredményei
Kontroll prizma

Enzymatic prism PAH [mglkg Biopreparate prism
Decrease from 493 to 260 o 25 Decrease (7)

Koncentrécié [mg/kg]
BRNN W
oG 3R 8RS
OO0 O0OO0O0OoOoo
QTR
£
—
(=2}
N
LN
o

Control prism
Decrease from 425 to 235 (?)

PAH



Hungary-Slovakia-Romania-Ukraine “2nd Phase of the project: ,,Starting Remediation’

EMPL Cros-Dornded Coaperaiion Prosgramime

Changes 1n concentrations, ground prisms
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Resin chromatograms
KpomarorpammMmel CMOJIBI
Gyanta kromatogramok
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Resin chromatograms
KpomarorpammMmel CMOJIBI
Gyanta kromatogramok
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Resin chromatograms
KpomarorpammMmel CMOJIBI
Gyanta kromato gramok
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Cleaning works on LHK area, 2013-15
Pa0orbl mo ouncrke yuyacrka JIXK, 2013-15
dderiilet karmentesitése, 2013-15
| > Future plans
Il1aHbl HA OyayLIee
A jovo tervel

Vellkly Bychklv 8th December 2015.

www.huskroua-cbc.net
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A
Planned objects, phase 3.

[ [mannpyembie 00ObEKTHI, (paza 3.
Tervezett objektumok, 3. fazis

= g&%a Q/\% 'i mi:gf;ﬁzz“‘

o Boundaries of contaminated
ground water bodies 11.2015.

Contaminated areas:
1 Concrete mazout reservoir area
: 2 Underground reservoir pari area
o ] BMMWW
. | and buried rasin
e 4 Old heating centre area
5 Surface reservoir park area

Full version, 5 contaminated areas
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Planned objects, phase 3.
[ [mannpyembie 00ObEKTHI, (paza 3.
Tervezett objektumok, 3. fazis

LEGEND
Planned objects for 3rd phase:
1@ Production desp well row
= + Production well
~ .« Production shallow wells
« . Planned deep production well (10 m)

== Monitoring well
= Production well

Version 1, Hydraulic dam, 9 wells
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A
Planned objects, phase 3.

[ [mannpyembie 00ObEKTHI, (paza 3.
Tervezett objektumok, 3. fazis

oG B0 NBSENVOIr areg
Brgro BRI B
0 08 COMEmanand
&na DUne ECH 86

Version 2, Additional areas 2 and 3
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3

Planned objects, phase 3.
[ [mannpyembie 00ObEKTHI, (paza 3.
Tervezett objektumok, 3. fazis

Planned extention of existing water cleaning system on area 1
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A
Planned objects, phase 3.

[ [mannpyembie 00ObEKTHI, (paza 3.
Tervezett objektumok, 3. fazis

Planned objects for 3rd phase:

- Production deep wells
= o Production shallow welis
= - Planned deep production well (10 m

= Monitoring well

=+ Production well

\ Boundaries of contaminated
ground water bodies 11.2015.

Contaminated areas:
1 Concrete mazout reservoir area
2 Underground reservoir park area

3 Area of contamination
and biack resin

~  Collecting pipeline
3 Collecting reservoir 1,2

Planned extention of water cleaning system (wells and pipelines) on area 2 and 3.
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Thank you for your attention!
Cnacu00 3a BHUMaHue!
pszonom a figyelmet!
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The Programme is co-financed by the
Vellkly Bychklv 8th December 2015. European Union

www.huskroua-cbc.net
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