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26 MSW incineratorsin Denmark (2015)

Denmark 2015

Waste incinerated:  3.6  mio t

BA produced:   ~ 0.61  mio t

Almost all utilised

Population:                5.68 mio

Area:                        43,000 km2



Danish StaturoryOrder No. 1672 of 15 Dec. 2016 on utilisation of 
residualwastematerials, soil and sorted, unpolluted C&D waste

Batch leaching test EN 12457-1

(L/S = 2 l/kg) ïcriteria in table

TOC < 3 % (w/w)

Minimum distance to drinking water

wells: 30 m

Placement above maximum

groundwater level

Category 1 not applicable to MSWI 

bottom ash (restrictions on content)

Category 2:   Roads, paths, squares, noice reduction barriers, 0.3 to 4 m layer, cover 

required to prevent contact

Category 3:  Roads and paths, foundations (max 1 m), cover to reduce infiltration to  max. 

10 % of the precipitation (roads)

> Category 3: Permission may be granted based on a specific

risk assessment under the Environmental Protection Act

Leaching limit values:

Category 1+2 Categori 3

mg/kg mg/kg

Chloride 3000 6000

Sulphate 4000 8000

Na 2000 3000

As 0.016 0.1

Ba 0.6 8

Cd 0.004 0.08

Cr 0.02 1

Cu 0.09 4

Hg 0.0002 0.002

Ni 0.02 0.14

Pb 0.02 0.2

Se 0.02 0.06

Zn 0.2 3

Substance

MSWI BA



Limited information availableon amounts

Main usesof the mineral part (after removal of metals):

As Category3: 

ÅRoad construction (as sub-base)

ÅFoundations and fill under floors

With specialpermission (basedon risk assessment):

ÅNoicereductionbarriers, embankments

Application of MSWI BA in Denmark 



Full scale assessment of the environmental implications of the 
use of IBA as subbase in road construction

Demonstration sites for IBA usein road
construction 2002 ς2019

Client: Danish incinerators (DAFONET)



Comparisonof SE guidelines with DK criteria
at L/S = 10 l/kg

The Danish leachingcriteria have beenrecalculatedfrom L/S = 
2 l/kg to L/S = 10 l/kg assumingthat the concentrationof a 
substancein the eluate from a batch or column test canbe
expressedas an exponentialfunction of L/S by meansof a 
substance-specificconstant, ˁ . 

C(L/S) = C0 x e-(L/S)ˁ



Comparisonof SE guidelines with DK criteria both at L/S 0 10 l/kg



Comparisonof SE guidelines with DK criteria both at L/S 0 10 l/kg



MSW incinerator Period of sampling No of samples

A 2000 - 2016 372

B 1998 - 2016 249

C 2000 - 2016 118

D 2001 - 2016 185

Quality monitoring data on content and leachingof 
substancesfrom 4 Danish incineratorstreating

approx. 45 % of the waste incineratedin Denmark

BA storagetime variesfrom 0 to 7 monthswith 1 to 3 months
dominating

Sampling: Per 5000 tonnesςcombinationof 50 subsamples from 
heapor automatedsampler from movingstream

Content determinedafter digestion with 7 M HNO3 at 120 °C  
(comparableto aquaregiadigestion)

Leachingdeterminedat L/S = 2 l/kg (EN 12457-1)



Parameter Unit 1st 
percentile

10th 
percentile Median 90th 

percentile
99th 

percentile N

Ag mg/kg 0.84 2.1 3.2 6.2 19 63

As* mg/kg 8.3 12 19 25 45 902

Cd* mg/kg 0.88 1.5 2.7 6.5 20 906

Cr* mg/kg 57 80 105 140 220 901

Cu* mg/kg 1200 1600 2500 4400 8400 901

Hg* mg/kg 0.01 0.017 0.042 0.13 0.39 414

Mo mg/kg 4.5 6.0 8.3 12 17 393

Ni* mg/kg 51 66 97 160 370 902

Pb* mg/kg 320 504 830 1600 3400 905

Sb mg/kg 3.4 6.1 34 47 76 384

Total S mg/kg 2794 3700 5300 7600 10000 448

Zn* mg/kg 1600 2100 3000 4300 6606 898

TOC* % 0.30 0.50 0.90 1.5 2.7 630

All samples: Content of metals/metalloids, S, TOC  and LOI
Green: < limit valueCat. 1    Red: > limit valueCat. 1

*: Regulatedfor Cat. 1,  but not for Cat. 2 and Cat. 3



All samples: Leachingof substancesat L/S = 2 l/kg
Red exceedsCategory1+2

Para-
meter

Unit 10th 
percentile Median

90th 
percentile

N Cat 2 Cat 3

pH - 9.4 10.5 11.4 918

As mg/kg 0.0022 0.0064 0.014 906 0.016 0.1

Ba mg/kg 0.044 0.10 0.22 472 0.6 8

Cd mg/kg 0.0001 0.0004 0.0020 918 0.004 0.08

Cr mg/kg 0.0094 0.048 0.26 917 0.02 1

Cu mg/kg 0.24 1.2 3.4 917 0.09 4

Hg mg/kg 0.000035 0.00012 0.00040 468 0.0002 0.002

Na mg/kg 740 1360 2200 917 2000 3000

Ni mg/kg 0.0038 0.011 0.034 917 0.02 0.14

Pb mg/kg 0.001 0.0052 0.032 918 0.02 0.2

Sb mg/kg 0.032 0.058 0.098 251

Se mg/kg 0.0052 0.012 0.029 448 0.02 0.06

Zn mg/kg 0.009 0.020 0.11 918 0.2 3

Cl- mg/kg 780 1760 3000 917 3000 6000

SO4
2- mg/kg 532 1540 3800 917 4000 8000



Content and release: 1998 - 2016

917 samples

917 samples


