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Environmental Impacts in Contaminated Site
Investigations
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Protecting people and the environment
from contaminated sites

Each year the Danish Regions investigate, monitor and remediate contaminated sites to
protect people, groundwater and the wider environment.
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investigations: ~ Detailed —— N .
180 per year investigations: Monitoring Remediation
25 per year (Numbers from Central Denmark Region)



Protecting people and the environment
from contaminated sites

Each year the Danish Regions investigate, monitor and remediate contaminated sites to
protect people, groundwater and the wider environment.

- While protecting the environment, what footprint do our own
activities leave behind?




Previous focus: remediation

Carbon footprint
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Contaminated site investigations
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Contaminated site investigations
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Objective of project:

overview of activities and impacts >
and which impacts do they have?
where can we make a real difference?
Region ’
Hovedstaden N I R“S
RAMBOLL ENVIRONMENT ECONOMY




Contaminated site investigations

Assessing Social Sustainability in SOCIAL
Contaminated Site Investigations
Tuesday, September 15, 16:30 - 16:50
Gitte Lemming Sgndergaard O Q o

]'Jl'l;ld[q:t E Eﬁﬁj:::lnstaden RAMBOLL

REGION -
‘ NORDJYLLAND
Region Syddanmark : :

Objective of project:
« overview of activities and impacts

and which impacts do they have?
« where can we make a real difference?
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LCA screening of contaminated site investigations

Activity group

Transport and
mobilisation

Variants

Functional unit

1 km

/ Environmental impact \

\,i\
o = g

Climate change Particulate matter Photochemical Acidification
ozone formation

kg CO2 eq Disease incidence kg NMOC*eq I mol H+ eq
4
IA,‘.

—1
Y

Water use Mineral and metal Fossil resource use

Water, m3 resource use M3

Geophysics 3 1 km line profile
TV inspection and sewer 2 1 m of pipe
flushing

Soil-gas measurements 1 1 measurement
Indoor-air 3 1 measurement
measurements

Geoprobe investigations 4 1m

Drilling 11 1m

Supervision of drilling 1 1 site inspection
Disposal of drill cuttings 2 1 m3
Environmental 2 1 PID measurement
measurements in the

soil laboratory

Groundwater-monitoring 2 1 logger for 3 years
loggers

Water sampling 3 1 sample
Environmental 5 1 analysis
laboratory analyses

Office work 1 1 kontortime

L 7

Annual environmental footprint
of one average global citizen

— >t



Case: Detailed investigation, Capital
Region of Denmark

. Metal foundry and machine workshop, where
chlorinated solvents were likely used to clean
metal components.

. Investigations of soil contamination were
conducted between 2019 and 2022.
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Case: Detailed investigation, Capital

Region of Denmark

Soil gas:
« Mobilisation: 370 km by van
* 54 soil-gas measurements

Geoprobe investigations:

« Mobilisation: 666 km by truck and
1,406 km by van

« 651 m of probing

« 61 depth-specific groundwater
samples

Drilling investigations:

« Mobilisation: 784 km by truck and
1,736 km by van

« 817 m of 6” drilling

« 47 m of 10” drilling

Supervision of drilling activities:
« Mobilisation: 3,330 km
« 1,726 soil samples

Groundwater sampling:

* Mobilisation: 370 km

« 24 groundwater samples collected
using different types of pumps

Laboratory analyses:

« Approximately 1,600 chemical
analyses of soil, groundwater and
air samples
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Case: Detailed investigation, Capital
Region of Denmark

Environmental impact \
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Particulate matter Photochemical Acidification
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Water use Mineral and meta Fossil resource use
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Case: Detailed investigation, Capital
Region of Denmark

Climate impact - PE m Soil-gas investigations

Geoprobe investigations

m Drilling investigations
@ Supervision of drilling works

Water sampling

Climate change

3.3 person equivalents

Laboratory analyses
Average annual climate footprint y y
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Case: Detailed investigation, Capital
Region of Denmark

Climate impact - PE Mobilisation consistently

contributes to the environmental
> impact and should therefore be
carefully considered and minimised
wherever possible

Climate change




Case: Detailed investigation, Capital
Region of Denmark

Climate impact — PE Resource use: minerals and metals — PE

m Soil-gas investigations
0,1
0,3

= @

Mineral and metal
resource use

Geoprobe investigations

m Drilling investigations

G

Climate change

o Supervision of drilling works

Water sampling

Laboratory analyses
Total: 3,3 PE Total: 2,4 PE



Conclusions

A practical framework

. Web LCA-based screening tool make the
environmental impacts of site investigations
visible and comparable.

= The framework covers 14 environmental indicators
and 47 investigation scenarios.

- Access to and use of the tool require a valid licence!
(contact iddamg@rm.dk)
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‘ £4 Indtastning [ EREI T S T

i Sammenlign

Gem £ Nulstit A Luk alle ¥ Abn alle

B Download...

. sge (-] . .
Beregning af miljepavirkninger

underinddeles traditionelt i pévirkninger, saciale pavirkninger og akonomisk forbrug.
Dette veerktaj begreenser sig til de miljsmaessige pvirkninger forbundet i Iser

Indlzes gemte veerdier

Resultater er som udgangspunkt afrundet, hvis ikke andet er angivet. Nk TOEACRNCHKD M FOE LI 828 QRTIE05 1Y NI g 0%

XXX
Vealg pavirkningskategorier

Klimapavirkning Partikelforurening
Re brug (Vand) Fotokemisk ozondannelse
ceforbrug (Mineraler og metaller) Forsuring

ceforbrug (Energi (fossil))

Miljepavirkninger
Indtastning
Transport/mobilisering

TV-inspektion med spuling af kloak
Poreluftmalinger

Indeluftmalinger

Geoprobe sonderinger

Boringer

Tilsyn med borearbejde

Bortskaffelse af opboret jord

Miljstekniske malinger i jordlaboratorium

Udviklet af Region Midtjylland og Region Hovedstaden

mdt

Region
Hovedstaden



Initial findings from using the tool

- Of the 7 environmental impact categories, fossil
ressource use is the most significantly affected by our
site investigations

= Overall mobilization has a non-negligible impact

= Drilling is one of the largest contributor.

= Geoprobe investigations are the next-largest
contributors.

- Our work has an environmental footprint that
should be considered in how we plan and carry out our
activities!!!
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Environmental impact

Photochemical
ozone formation

Mineral and metal
resource use

Water use

l
!/

Acidification

Fossil resource use
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What did we learn until now? WQ

D
L/,\\ j
¥ ,/;JZ
. Coordinate field activities - reduce mobilisation. ENVIRONMENT ECONOMY
: Optimise drilling, electrical drilling, dimensions, equipment, L +SOCIAL
sampling strategies and material use.
- Reuse clean drill cuttings and improve waste management.
= Include transparency and environmental optimisation, maybe x}}‘;
: 5 W
in tender documents: %;%/
AN
Key message: AT

Environmental performance should become an integral part of
investigation planning, however still important to maintain the data
quality required for robust risk assessments.
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Ida Dyrlund Damgaard, Susanne Arentoft og Lone Egeris Lund, Central Denmark Region
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Kim Sgrensen og Arne Rokkjaer, Capital Region

Klaus Weber og Freja Rebecca Johansen, Niras

Gitte Lemming Sgndergaard, Rambagll

Several illustrations throughout this presentation were created with the assistance of OpenAl’s ChatGPT,
based on prompts provided by the author and subsequently reviewed and adapted by the author (September 2026)



