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INTERGEO Greece – Offices in Thessaloniki



• Has been founded in 1987

• Over 10.000 investigation projects

• Over 3.000 soil and groundwater remediation 
projects

Headquarters in Salzburg

INTERGEO General Profile
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Region of intervention of Municipality of Evosmos







Location points of the industrial units and of disposed waste 
and garbage within the investigation area
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Future uses of the ground uses of the area of intervention
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Places of investigation boreholes and monitoring wells that 
have been executed in the field of research
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Cross section in the research area according the boreholes 
data and the information from the relative bibliography
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Distribution of the concentration of total hydrocarbons in 
the soil in the area of research in three different levels 

bellow the surface of the ground



0

1

2

3

4

5

6

7

8

9

10

ÂÜ
èï

ò ó
å m

 ê
Üô

ù
 á

ðü
 ô

çí
 åð

éö
Üí

åé
á

Relation of the concentration of total  hydrocarbons (TPH) 
with the sampling depth in the investigation borehole 19 in 

the research area in Evosmos



Distribution of the concentration of total hydrocarbons 
(TPH) in the groundwater in the area of research of 

Evosmos
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Remediation system of the unsaturated zone with the 
bioventing system
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Affected ray of the recovery wells that were achieved during 
the pilot test
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On site Soil Venting



In situ Soil Vapor Extraction



CASE STUDY DESCRIPTION

SITE FEATURES (1)

1.  Location : Island in Aegean Sea with limited water resources
2.  Site Operation : Depot terminal of power plant
3.  Source : Leakage of underground oil product conveyance 

pipeline 
4.  Amount of released product : 1,5 m3 Diesel
5.  Geology : Till 15-20 m unconsolidated permeable sediments 

(sand, gravel, silty sand)
6.  Bedrock : granodiorit
7.  Piezometric groundwater level : ~ 3 m b.s.l 

Condition of the wells : 2,1 mg/l TPH



CASE STUDY DESCRIPTION

SITE FEATURES (2)

8. Hydr. Conductivity of aquifer : 3-8 X 10-5 m/s 
(permeable)

9. Condition of the aquifer : Unconfined   

10. Mean hydraulic gradient : 1-3 %

11. Drinking water : Water wells located in 120 m distance 
(supply for 2000 people)

12. Environmental Risk : Very high 

13. Amount of released product : 1,5 m3 Diesel 

14.Groundwater impact in the drinking wells : 2,1 mg/l TPH 
concentration after 15 days of the incident



Case study Groundwater flow conditionsCase study Groundwater flow conditions



Case study Groundwater flow dynamic conditions 3DCase study Groundwater flow dynamic conditions 3D



Case study Geological cross-section along the 
groundwater flow direction

Case study Geological cross-section along the 
groundwater flow direction



Case study Site investigationCase study Site investigation



Case study TPH in the groundwaterCase study TPH in the groundwater



Case study Remediation Action PlanCase study Remediation Action Plan



Case study Location of the remediation systemsCase study Location of the remediation systems



Case study O2 content in the groundwater before remediationCase study O2 content in the groundwater before remediation



Case study O2 content in groundwater shortly after the startCase study O2 content in groundwater shortly after the start



Case study O2 content in groundwater after completionCase study O2 content in groundwater after completion



Case study Soil Vapor Extraction ProgressCase study Soil Vapor Extraction Progress



Case study Water quality in the drinking wellCase study Water quality in the drinking well



REMEDIATION RESULTS

•The soil remediation (source) was completed after 
20 months implementation of the airsparging
technology

•The groundwater TPH concentration was radically 
reduced below the drinking water standards after 16 
months of system operation



Location of investigation drillings and groundwater 
monitoring wells at the depot terminal

investigation drillings

groundwater monitoring
wells
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Drill-log from borehole BH9 in the depot terminal
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Simplified geological cross section at the depot 
terminal



Distribution of TPH concentration in the soil of the 
vadose and of the saturated zone



Distribution of volatile hydrocarbon concentration in 
the soil-gas at the depot terminal
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Estimated extent of floating free product on groundwater at the 
depot terminal (May ’98-Nov ’98)



Distribution of TPH concentration in groundwater & estimated 
extent of floating free product on groundwater table
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Concept of the proposed decontamination technique for the subsurface in the installation
of BP  in Corfu
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Initial concept of the proposed decontamination technique for the 
subsurface in the installation
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Applied soil and groundwater 
Decontamination measures at Depot terminal 
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Decontamination measures in the Depot Terminal

For the unsaturated soil:
Implementation of the in situ method of 

“Bioventing” in 4 areas within the installation
For the groundwater:
1) Installation of Skimming system for free 

product recovery [at least four (4) recovery 
wells]

2) Implementation of Bioslurping technique in 5 
monitoring wells



Progress of soil decontamination procedure
Operation time of SVE unit 1: 25/7/1999-19/7/2000 

at the Depot terminal
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goal concentration in the soil-gas
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Progress of soil decontamination procedure
Operation time of SVE unit 2: 25/7/1999-17/5/2000 

at the Depot terminal 

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
Operation time in days

1

10

100

1000

10000

H
yd

ro
ca

rb
on

 c
on

ce
nt

ra
tio

n 
in

 m
g/

m
3

g312sg2.grf

0

10

20

30

40

50

To
ta

l a
m

ou
nt

 o
f e

lim
in

at
ed

 h
yd

ro
ca

rb
on

s i
n 

K
g

INTERGEO
Environmental Technology

goal concentration in the soil-gas
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Progress of soil decontamination procedure
Operation time of SVE unit 3: 25/7/1999-4/3/2001 

at the Depot terminal 
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Progress of soil decontamination procedure
Operation time of SVE unit 4: 25/7/1999-4/3/2001 

at an installation
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Progress of the oil product floating on the groundwater  -
Measurements in the recovery wells

Time
(in days)

Recovered oil 
Bioslurping

(in m3)

Recovered oil by 
Skimming (in m3)

100 5,0 6,0

200 7,5 7,0

300 10,1 8,2

360 12 9,1



Thickness of the oil product floating on the groundwater  -
Measurements in the Bioslurper wells
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