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REMEDIATION OF SOIL ON FORMER
CREOSOTE WOOD IMPREGNATION
FACILITY IN ELVERUM, NORWAY

— A CASE STUDY

Ola Nordal, Asplan Viak AS, Raveien 2, N-1430 As, Norway
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WHAT is creosote? (Hydrogen , carbon + oxygen!)
WHY use creosote? (it works!)

Aliphatic hydrocarbons
Monoaromatic hydrocarbons
Polycyclic aromatic hydrocarbons
Phenols

Metylated naphtalenes
NSO-compounds

Toxic — stops growth
Carcinogenic

May dissolve in water
Spreads in soll

WHAT is the problem? (t stil wrks!)
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ELVERUM
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ELVERUM TREIMPREGNERING

*Creosote wood impregnation plant 1964-1985
*30.000 m? storage area

*Alluvial sand deposit >20 m sand layer
*Groundwater 10 m below surface

*Residential area with primary school

NORDROCS-2008, Ola Nordal, Asplan Viak AS



NORDROCS-2008, Ola Nordal, Asplan Viak AS



NORDROCS-2008, Ola Nordal, Asplan Viak AS



Risk assessement Aerial photos

NORDROCS-2008, Ola Nordal, Asplan Viak AS



Interviews
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Potentially
polluted
areas
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Soll sampling in 20 areas
Groundwater samples from 4 wells
Toxicity studies
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Investigations
» Topsoil heavily polluted

 Limited vertically spread
» Groundwater affected
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Hydrocarb C10-C12, mg/kg
Hydrocarb C12-C16, mg/kg
Hydrocarb C16-C40, mg/kg
PAH(16), mg/kg _
[0} cm
BTEX, mg/kg L SOF;m

NSO-compounds, pg/kg

Phenol+Methylated phenols, pg/kg

Biphenyl+Methylated Naphtalenes, mg/kg

10000 15000 20000
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Vannprgver, ug/| SPMDprgver, ug/SPMD

BRZNN 1 2 3 4 1 2 3 4

Naftalen 0 0 0 0 0.136 0 0.116 0.098
Acenaftylen 0 0 0 0 0 0.008 0.010 0.011
Acenaften 0 0 0 0 0.067 0.110 0.149 0.092
Fluoren 0 0 0 0 0.121 0.114 0.095 0.092
Fenantren 0 0 0 0 0.404 0.453 0.336 0.367
Antracen 0 0 0.119 0 0.393 0.037 0.320 0.338
Fluoranten 0 0 0 0 0.406 0.337 0.137 0.195
Pyren 0 0 0 0 0.325 0.310 0.103 0.141
Benzo[aJantracen 0 0 0 0 0.053 0.036 0.022 0.080
Krysen 0 0 0 0 0.078 0.127 0.036 0.117
Benzo[b]fluoranten 0 0 0 0 0.030 0.036 0.033 0.181
Benzo[k]fluoranten 0 0 0 0 0.022 0.027 0.030 0.115
Benzo[a]pyren 0 0 0 0 0 0 0 0.163
Indeno[1,2,3-cd]pyren 0 0 0 0 0 0 0.008 0.474
Dibenzo[a,h]antracen 0 0 0 0 0 0 0.004 0.417
Benzo[g,h,i]perylen 0 0 0 0 0 0 0.011 0.564
Sum 16 PAH 0 0 0.1 0 2.0 1.6 14 35
Fenol 0 0 0 0 1.06 0.07 0 0.11
2-Metylnaftalen 0 0 0 0 0 0.16 0.14
1-Metylnaftalen 0 0 0 0 0 0.07 0.13
Sum hydrokarb C10-C40 <0.10 0.13 0.67 0.11
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RISK MANAGEMENT STUDY

» Total cleanup?
» Cleanup to risk-based levels?

» Passive measures?

mg/kg dw Industrial Residential, topsoil Residential, >1m
Alifater >C10-C12 200 30 190
Alifater >C12-C35 1000 120 880

PAH totalt 120 2 14
Naftalen 1500 25

Benso(a)pyren 7,5 0,1 0,8
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Industrial Residential
Soil, tons 3500 18500
Excavation and transport,
25/ton 87 500,00 462 500,00
Treatment/deposit fee,
75/ton 262 500,000 1 387 500,00
SUM 350 000,00 1 850 000,00
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Decisions

 SFT decided to clean up the site
* Industrial use is sufficient, AND;

e Industrial use must be combined with either
permanent fencing or other protection against
medium polluted soll

* It was decided to remove all polluted soil, and
redeposit medium polluted soil at the site
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Removal of vegetation cover
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Excavation of topsoil
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Further (and deeper) excavation
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Treatment area
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Storage area
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Excavation
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Thermal treatment, heavily polluted soill
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Thermal treatment, heavily polluted soill
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RESULTS

» Total amount 18.000 tons soil was treated (4.500 tons expected)
e Treatment capasity app. 40 tons/hrs (average)

* Treatment efficiency: satisfactory

» Clean topsoil —human health risk eliminated

» The treated soil could be reused on the site, which is now applicable
for any type of land-use.

A total amount of approximately 70 tons of pure creosote was
removed from the soil — threat to groundwater is removed.

NORDROCS-2008, Ola Nordal, Asplan Viak AS



Area Is safe
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