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Site & Contamination

Mikkolantie 32, YI6jérvi
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e

EMISSION SOURCE

Metal workshop, 1938-1996

CONTAMINATION

PCE 500-1,000 mg/kg
0il 500-1,000 mg/kg

REMEDIATION HISTORY

Various activities 2013-2024

RISK

Water intake <500 m - Lake 300 m



Remediation Area & Special Features
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REMEDIATION AREA AND LAYERS

e Roadarea250m2,4-11m, 1750 m3

e Excavated area1l10m2,8-11 m, 330 m3

SPECIAL FEATURES

e Beneath a busy public road - required a
temporary detour

e  PCE mass not fully known — estimated 200-
1,000 kg

e Lots of underground infra — complicated
installation

e Open question: heat tolerance of water main &
sewer



Remediation Targets

GENERAL GOALS NUMERICAL GOALS

= protect the water intake

1 Soil above the groundwater table

= Stop GW protective pumping (2007 -)
PCE <4 mg/kg

= Enable house building to the site

= 95 % of PCE mass reduction

2 Below the groundwater table

Groundwater PCE < 2 mg/I]
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Project Parties & Method

SELECTED REMEDIATION METHOD CLIENT

- Finnish Supervisory Agency
In situ thermal treatment

CLIENT PARTNER
City of Ylojarvi

CONTRACTOR
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How Electrical resistance heating works

Control AC Air 4. Capture & treat on 3. Extract under
PID & GC
T.P, Q G . surface vacuum
‘ =( Ea Compounds are captured by Volatile compounds are
AC filters (Air and water) & extracted by SVE
Blowers .
before released to ambient
Separator N . air and sewer
Heat e
exchanger AC Water /Is
Separator 2. Volatilize
1. Heat the ground S _
contaminants
Electroded Electrodes installed PCE and C5-C16 evaporate
SVE wglls. resistively heat soil and out of the soil matrix.
;I'v;rrlc;nltorlng ; | i groundwater toward the
I I
M: |l: |]: boiling point:
PCE = 88°C
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Installations: temporary detour road

e Two-way vehicle lane, plus a cycle/pedestrian path

e Both surfaces asphalted with road markings




Installations: electrode, temp.

Electrode and SVE wells: 40 pcs
Temperature monitoring wells: 7 pcs
GW monitoring wells: 3 pcs

Road area 25(?&:'3112:
Dgpth: 3-11m

g " Ny

1 4

Py N

>g-1

wall:l

3

Exéévated area 60 m2
Dépth: 8- 11 m""” 04

. No installation zone 50 m2
X High voltage and water line
NG Heating and tele lines
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monitoring and GW wells
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Installations: SVE system and control
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Wells (40)

Electrode/SVE wells feeding the system from below ground
SVE pipes

Soil-vapour extraction piping running across the well field
Dripping unit

Water back into the soil to balance moisture removed as vapour
Main electricity

Grid connection and switchgear powering the whole plant
Control room / analyzers

PID, GC and process control system, on-line monitoring
Dewatering

Separates water from the extracted vapour stream

AC water / AC SVE

Activated-carbon filtration for recovered water and soil vapour
SVE blower

Draws vacuum through the well network to extract vapour
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Monitoring results: Temperature Development

Temperatures monitoring well 6, electrode depth 5- 11,5 m

250 1100 110 oC
225 ———+1100,0 100 oC
200 oy 900 90 oC
175 At 800 00oC
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Monitoring results: PID maps over time

/ 8/2025

H1.

WHAT IT SHOWS

/y e PID readings from every SVE well measured on weekly basis
| e The PID readings 8/2025 from individual boreholes closely
reflected the PCE concentrations detected in the soil

e By 12/2025 PID readings close to zero

.
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Monitoring results: Mass Removal Rate Over Time
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Monitoring results: PCE-trends in Source-Area Wells

PCE putkissa ENAS seka PF9 (pinta) ja PF10 puhdistustyon aikana
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Monitoring results: Final soils samples 3-5/2026

Nikro, Yléjarvi

Maaperatutkimukset 2025 ja 2026

Jaanndspitoisuuspisteiden sijainti puhdistusalue:
ja analyysituloksia

O

Jaanndspitoisuuspisteet 3/2026 ja

5/2026

Jaannospitoisuuspisteet 6/2025

SYWYS PD  PCE CIOC2lL CIO-CA0
m ppm  mgkg mgkg  mgkg
ENASL7 34 1
32026 45 03
56 03
67 0 <01 210 280
7-8 01

I\ e

»

@ ENAS10
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WS PD _ PCE CIOC2l Cl0-C40
m ppm  mgkg mgkg  mgkg
ENAS20 89 0.3
3/2026 910 0.1 0,45 20 25
10-11 02
ENAS3 89 0z <0 20
62025 910 0,04 <40 =T
10-11
11- eps
TW1L 89 <0,01 <10
6/2025 910
10-11 <0,01 <0
feon—  §
SYWVS PID PCE C10-C21 C10-C40
ENAS22 7,7-8,5 0 <0,01 <0 61
5/2026 8,5-9,6 10 0,01 <0 29
9,6-10,8 5 0,01 <0
A\ , Syws PD  PCE CI0C21 CI0C40
SWs PID PCE CIOCI CIOCH0 (- = pp'g 'gg ”Zl"g mggg
m pm_mykg mokg  mgkg |0 o oM
ENAS2L 7,785 271 0 20 2% e 5
5206 8596 4 048 2 3 o e
96108 17 75 10 220
ENASS  7,7-85 2007778 70 930 78 8
5206 8596 > % 97 10 89
9,6-10,1* 10 08l 20 83 ;lfl
*, .n H
e B 112 10

SYWYs PID PCE C10-C21 C10-C40
m ppm  mgkg mgkg mgkg
ENAS10 3-4 0
3/2026 56 0.2
6-7 13 0,06 <10 10
7-8 0.2
89 0.6
910 0.8 <0,01 <10 <10
10-11 0.3
ENASI1 34 32 <0,01 <10 20
3/2026 45 0.3 0,05 <10 <10
56 2 0,37 <10 15
6-7 0.3 0,17 <10 <10
7-8 10 <0,01 % 130
‘89 <0,01 130 170
910 0.3 01 110 160
10-11 2,2 <10 <10
ENASI2 34 33
3/2026 45 1
56 3
6-7 <0,01 <10 13
7-8 28 <0,01 11 29
89 0,7
910 01 0,07 <10 14
10-11 04
ENASI3 45 1,30 <0,01 <10 <10
3/2026 56 0.9
89 0.1
910 0.2
10-11 24 32 <10 <10
ENAS14 34 2,9 <0,01 <10 <10
3/2026 45 35 <0,01 13 44
56 25 <0,01 <10 15
67 <0,01 <10 10
7-8 14 <0,01 <10 11
89 0,01 <10 <10
910 0,06 <10 <10
10-11
ENAS15 34 <0,01 <10 72
3/2026 45 15 <0,01 <10 <10
56 1.3 <0,02 <10 42
6-7 0,2 <0,01 760 970
7-8 0,03 95 200
89 0,9 43 <10 <10
910 10,8 0,12 <10 16
10-11 13 21 <10 44
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Monitoring results: Contaminant Mass Reduction

Mass removals in remediated areas:

350 1
324 kg

o 990/,  PCE removed

250 A 168 kg - 1.7 kg
55200
= 168 k
. g 650/0 C10-C21 removed
= 150

324 kg > 114 kg

100 +

If no installation area is included

96 -98 % PCE removed*

50

1,7 kg
0 ' T
PCE C10-C21
tetrachloroethylene il hyd b . . . . .
( ylene) (oil hydrocarbons) *Estimated residual PCE in no installation area: 2 — 6 kg
M Before treatment M After treatment based on one inclined sample drilling
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Targets Achieved

General and numerical remediation targets both confirmed met

GENERAL GOALS

95% — 990/0

PCE mass reduction achieved — exceeds the 95% threshold

Vv "Site suitable for residential construction" — client’s consultant

- Protective pumping — to be assessed later
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NUMERICAL TARGETS
v PCE <4 mg/kg

soil above the groundwater table

v Groundwater PCE < 2 mg/1

below the groundwater table
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Key Findings & Next Steps

What worked, what to watch, and what happens next

KEY FINDINGS

PCE mass: lower than predicted (own pre-work estimate 300-500 kg, actual =180 kg)

Well drilling: excellent in the road area; harder in the excavated area (coarse fill
incl. railway ballast, stony moraine)

Heating: very effective in the road area (silt); slower under the excavation pit
due to sail type

PCE removal: excellent — project highly successful
No installation zone: seems no significant risk (estimated later)

GW: dropped below targets, but slight rebound effect can be observed months
after the treatment — within the area and somewhat downgradient

Thank you!
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NEXT STEPS

1. Contract negotiations

2. Decomissioning the treatment system
3. Restore Mikkolantie

4. Move traffic back to Mikkolantie

4. Update risk assessment
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