Downloaded from orbit.dtu.dk on: Dec 21, 2017

Technical University of Denmark

)
ﬁ
c

i

Risk assessment of Landfills and their Impact of Surface Waters

Skov Nielsen, Sanne; Tuxen, Nina; Roost, Sandra; Pedersen, John; Bjerg, Poul Lggstrup; Sonne, Anne
Thobo; Korsgaard, Trine; Pedersen, Jgrn K.; Broch, Helle; Ulstrup, Alice; Larson, Helle; Rud Larsen,
Henrik; Olsen, Claes ; Bondgard, Morten; Aabling, Jens

Publication date:
2015

Document Version _
Peer reviewed version

Link back to DTU Orbit

Citation (APA):

Skov Nielsen, S., Tuxen, N., Roost, S., Pedersen, J., Bjerg, P. L., Sonne, A. T., ... Aabling, J. (2015). Risk
assessment of Landfills and their Impact of Surface Waters [Sound/Visual production (digital)]. 13th International
UFZ-Deltares Conference on Sustainable Use and Management of Soil, Sediment and Water Resources,
Copenhagen, Denmark, 09/06/2015

DTU Library
Technical Information Center of Denmark

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

e Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
e You may not further distribute the material or use it for any profit-making activity or commercial gain
e You may freely distribute the URL identifying the publication in the public portal

If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.


http://orbit.dtu.dk/en/publications/risk-assessment-of-landfills-and-their-impact-of-surface-waters(e94d6e62-1e45-4b94-90cd-77ee1f15c3d9).html

Risk assessment of Landfills and B
their Impact of Surface Waters -

ORBICON
Sanne Skov Nielsen, Nina Tuxen, Sandra Roost, John Pedersen, Orbicon

Poul L. Bjerg, Anne T. Sonne, DTU Environment, Technical University of Denmark

Trine Korsgaard, Jarn K. Pedersen, Helle Broch, Alice Ulstrup, Region of Southern Denmark DTU
Helle Larson, Henrik Rud Larsen, Claes Olsen, Morten Bondgaard, Central Denmark Region

Jens Aabling, Danish Environmental Protection Agency o
The Information Centre on Contaminated Sites oD

midt

Central Denmark Region

Region of
Southern Denmark

Videncenter
B for Jordforurening

=== Danish Ministry of the Environment
Environmental Protection Agency



P
Background: Municipal Landfills h, &

ORBICON
300 m? — 590,000 m?, typically 25,000 m?
uu < >

I o000 (r/m 60-70 years old

Gravelpits or stream banks

* Household waste: Food, plastics,
glass, paint, furniture, paper
* Waste water sludge

Assumption:

Old landfills are more likely than other contaminated sites to
Impact surface waters, particularly streams
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Concept for Risk Assesment
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Concept for Risk Assessment &
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Input Data
Tl#‘l Data from other impacts
Total impact
Tier 3 Flux measurements
Field investigations Discharge zones

. M . Surface water samples
Initial investigation Conceptual model
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Tier 2:
Conceptual Model + Initial Sampling

Tier 2
Initial investigation
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Tier 2: Excisting data for conceptual model b, &
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Source
¢ Source
— Historical records, aereal photos, Receptor
old maps ect. Transport

— Previous investigations: Wells,
contaminants, concentrations

— Geometry and site
 Transport
— Groundwater and geology

— Drain pipes i, Vet SKSERl  REsTRm
— Surface run off 2009 1985 1983 1981
— All part of conceptual model s ] L

* Receptor

— Size of stream
— Flow: discharge, temporal pattern

Deposition of combustible waste prohibited Uncontrolled No deposition

A
y
N
y
N
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Thomsen et al., 2012



Conceptual Models for Landfills

« Models describe leachate transfer
pathway(s)

« Contaminant transport depends on
— Shallow hydrogeology
— Distance to surface water
— Water table in waste?
— Configuration of waste
— Drain pipes

Inspired by:
Guide for contaminant investigations on landfills (AVJ)
GOlI-typologies from Danish EPA
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Tier 2: Conceptual models - Typologies

Qmedmin = 790 1/s
_ Wetland




Tier 2: Initial sampling

« Why sample groundwater,
when you can sample
surface water?

— Ground water sampling: Wells,
pumps, risk of wrong
placement, dry well ...

— Surface water sampling
equiptment: Rubber boots

 Critical points:
— Mixing in stream water

— Several plumes or discharge
points

— Good conceptual model helps
finding sampling point
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Ammonium and Dissolved Iron In Streams &
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Tier 3: Further investigations

Tier 3
Field investigations

Tier 2
Initial investigation

Tier 1
Improved screening

Tier o
Automatic GIS Screening
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Tier 3: Field Investigations

485-00001

Qmedmin - 750 |/S Qmedmin - 13 I/S
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Tier 3: Discharge of Groundwater? 8
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Magevej Landfill Lille Skovvej Landfill
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Tier 3: Results from investigations €

Magevej Landfill

Temperature and EC measurements: 3
discharge zones

Discharge from sides of stream, not stream
bottom

Heavy metals and xenobiotics below
detection limits in surface water and stream
bottom

Leachate (Fe, Ammonium, NVOC), above
surface water criteria

ORBICON

Lille Skovvej Landfill

Temperature measurements: No direct
hydrogeologic contact

Electrical conductivity shows clear leachate
impact but with temporal variability

Leachate (Fe, Ammonium, NVOC), heavy
metals (Cd, As, Ba) and xenobiotics above
surface water criteria way downstream
landfill

Most important pathway was drainage pipes,
not groundwater
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Tier 4: Total impact on water body

Tier 4
Total impact

Tier 3
Field investigations

Tier 2

Initial investigation

Tier 1
Improved screening

Tier o
Automatic GIS Screening

22.juni 2015 15



Tier 4: Total Impact on Water Bodies

Chemical status: EQS Salts and chloride

Ecological status not Nitrate, NVOC,
. . ammonium

considered so far. No direct

measurements on ecology

Dissolved iron

Xenobiotics and heavy
metals

Consider the impact from
other sources Sl

T
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Fertilizers
Roads (de-icing)
”Clean” municipal waste water

Agriculture
Aquaculture

Anaerobic groundwater
Ochre formed by drainage

Waste water (municipal and
industrial)

Road run-off

Contaminated sites?

Other point sources
Washing stations
Agriculture

Magevej Landfill: Insignificant impact Lille Skovvej Landfill: Significant impact

Unknown sources of ammonium and iron Not only lechate, but also xenobiotics, Ba,

upstream of landfill Cd and As
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« Old landfills are important contamination sources
which may deteriorate the chemical status of surface DTU
e

water bodies, mainly small streams -

o

- Landfills are important cor Y.

but not on catchment scea R m] dt
S1k0
[05seply - LCring o

. d";"‘};gzg 3;23@5} Central Denmark Region
« Contaminants of conce! %*‘"W :
heavy metals and xenc o, Bl ofm
Download at MST.dk Southern Denmark
 The tiered approachf  or contact me: a useful
tool developed forim  SANN@Orbicon.dk a @ § videncenter
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complex contaminar -
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