|© @ | This work is distributed under
the Creative Commons Attribution 4.0 International License.

Description of Anthropogenic Components for Soil
Mapping — A Glance to the German Guidelines for Soil
Mapping, version 2023 (KAG)

Dr. Lutz MAKOWSKY

Institute for Environmental-Analyses
Project-GmbH,
Milser Stral3e 37

D-33729 Bielefeld (Germany)

Bodenkundliche
Kartieranleitung

207—3 v
e Dr. Bernd STEINWEG

District Viersen, Environmental Agency,
Rathausmarkt 3

D-41747 Viersen (Germany)

phone. 0049-521-97710-0 / fax 0049-521-97710-20 / e-mail: info@ifua.de / http://www.ifua.de

Anthropogenic Components, Guidelines Soil Mapping 2022 KREIS MR INSTIUT FOR
September, 05th, 2022 Dr. Lutz Makowsky & Dr. Bernd Steinweg VIERSEN B




Introduction Kofra 11 L 7 DBE

" SUITMAs / Technosols / Anthropogenic Soils within Cities

Components / “artefacts”: background O

IUSS Working Group SUITMA

" Anthropogenic Components:
documentation and description

" Key to Anthropogenic Components:
systematic approach

" Anthropogenic Components: Link to current
German Substitute Building Materials Ordinance (2023)

" Anthropogenic Components: Benefits / Summary
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SUITMASs in Germany £z L DBG
Journal of
B\SZJ Plant Nutrition and Soil Science

REVIEW

Soil science within German cities

Wolfgang Burghard et al.
https://onlinelibrary.wiley.com/doi/epdf/10.1002/jpIln.202200211

= Conclusion:
In general, SUITMASs linked
to Technosols containing

Anthropogenic Components! SOWPT-the Year 2010

https://www.dbges.de/de/boden-des-jahres
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Technosols / Anthropogenic £ofunss L DEG
Components / , artefacts”

LY \ ] __| » .J’?‘,_ o s I8 e
World Reference Base

for Soil Resources
International soil classification system for

naming soils and creating legends for soil maps
4™ edition, 2022

" Solls from wastes, pavements,
with geomembrane or
constructed solls

" Properties and pedogenesis
dominated by their technical
origin

International FreNL Y
{ Decade of Soils %=
2015-2024

https://www3.Is.tum.de/fileadmin/w00bds/boku/
downloads/wrb/WRB_fourth_edition_2022.pdf
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Pedogenesis and Anthropogenic Finss | m@'@
Components: Distinct description of variety essential!

org anic waste

enic components ...

grate ash

Gérbic Urbic Technosl photos: Makowsky & Steinweg
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DG

De|sc Bodenkundliche Gesellschaft

Anthropogenic Components / , artefacts”: ﬁ”‘/’“l
documentation form or app

" basic iInformation: kind, size and amount in each horizon

ISRIC

Warkd Sodl brfonmatson

Describe soils in th

field with our new ,‘

Soil Description DeVTool
:

New open access tool for Data collection a‘

SN

https://www.isric.org/news/soil-description-devtool

m INSTITUT FUR
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Anthropogenic Components /, artefacts”: A .G
key for description (extract WRB, Meuser 1996)
1 Observation at the profile

a) stratified (spoiled materials) go to step 2

b) not stratified but clods of different colour, texture and/or artefacts go to step 3
(dumped substrate)

2 Test for colour and texture
a) light to dark grey, fine sand to silt, coarser grains have vesicular pores fly and bottom ash

b) dark grey to black, visible particles of coal coke mud
) light to dark brown, fine sand to silt, small Fe/Mn concretions dredge mud of rivers
d) dark grey to black, H,;S smell dredge mud of lakes
e) dark grey to black, NH; smell, artefacts sewage sludge
f) dark grey to black, faecal smell, artefacts faecal sludge

3 Test for texture, consistence and colour
h) > 30 percent pieces of grey to reddish-brown slag slag
i) > 30 percent pieces of bricks and mortar and concrete construction rubble
j) grey to black, H;S smell, > 30 percent artefacts (glass, ceramic, leather, waste

wood, plastic, metals)
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Anhropogenic Components / £ojunss | 0BG
,artefacts“: key in KA5

" 9 headtitles (level 1):
construction rubble, ash, slag, Bodenkundliche
o _ Kartieranleitung
mining waste, ,,anthroorganic*
material, anthropogenic solid
rock, natural soil material, waste
and sludge

2005
(KA5)

5. verbesserte und erweiterte Auflage
annover 2005

= 37 subtitles (level 2 resp. 3, no
systematic structure and
Incomplete/examples)

Anthropogenic Components, Guidelines Soil Mapping 2022 KREIS M INSTIUT FOR

September, 05th, 2022 Dr. Lutz Makowsky & Dr. Bernd Steinweg VIERSEN S i Gtocin - Saciversatindin




Anhropogenic Components (AC) / Eopnrs 0BG
,artefacts”: systematic key in KA6 (2023)

" 7 headtitles (level 1):

- construction and demolishing material (10 ACs)
Bodenkundliche

- ash (5 ACs) Kartieranleitung
- slag (10 ACs)

- residues from smelting and foundry works (4 ACs) 2023

- residues from mining ressources and (KAB)

by-products (5 ACSs)
- waste (11 ACs)
- sludge (15 ACs)

= 20 subtitles (level 2) and 60 Anthropogenic Components (level 3) +
18 additional ACs (level 4) |
<https://www.infogeo.de/Infogeo/DE/

Downloads/bodenkundl KA bodenausgangsgesteine_geol KA petrogenet_gesteinszeichnung.html>
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Key to Anthropogenic Components:

f AR
example ,construction and demolishing material®
First :
— construction and ash slag ___others
demolishinig material S .
Second : : - i !
level pure construction mixed construction L. omers !
rubble rubble
Vv N
Third concrete brick i others E
level - — ~
~~~~~~~~~~~ ye A J \\\\
~~~~~~~~~~~~~~ L
Fourth r e
level steel concrete

pore concrete

' (AG Urbane Boden 2021; KAG;

" Eberhardt et al. 2022 ZBoSchu)
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. )
Key to Anthropogenic Components: ﬁ;”‘/’“l BB
construction and demolishing material - origin

i

photo: Makowsky “Regensburg
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Key to Anthropogenic Components: A BB
construction and demolishing material — brick vs. tar asphalt

feature brick tar
asphalt
colour reddish to brown grey to black
pores small pores not visible
shape/surface |angular dull, coarse surface,
of grains angular-rounded off,
conglomeratic
texture indifferent indifferent
contaminants | no typical contaminats PAH
smell no typical smell Naphthaline, melting when
strongly heated
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£orn LIDBG

Key to Anthropogenic Components: e
ash — origin: combustion of fossil resources or waste
¥
Boiler

ﬂy ash (funace) Turbine

Transformer

Condenser \iooling Water Condenser

Anthropogenic Components, Guidelines Soil Mapping 2022 KREIS e ——
UMWELT-ANALYSE Projekt-GmbH
September, 05th, 2022 Dr. Lutz Makowsky & Dr. Bernd Steinweg VIERSEN v R e Sebichiar - SotumaiBags




Key to Anthropogenic Components: A BB
ash — grate ash vs. municipal solid waste incinerator ash

feature grate ash municipal
solid waste
Incinerator ash
colour reddish, brown, grey, grey to dark brown; different
black colours from metals / glas
pores many open pores of many small pores
different size
shape/surface |vesicular, hooky, dull, coarse to glassy
of grains cemented, fragile /rounded off surface
texture < 35 mm (typical) <63 umto>2 mm
contaminants | PAH PAH, metals
smell H2S when adding HCI H2S when adding HCI

Anthropogenic Components, Guidelines Soil Mapping 2022 KREIS M INSTIUT FOR

September, 05th, 2022 Dr. Lutz Makowsky & Dr. Bernd Steinweg VIERSEN S i Gtocin - Saciversatindin




Key to Anthropogenic Components: A . WEG
slag — origin: melting of ores and pig iron / scrab metal

Vorwarmzone
200 bis 400 °C

Reduktionszone /
400 bis 900 °C f

Kohlungszone
900 bis 1400 °C

eiflwind-

itung _.l
Schmelzzone
1400 bis 1600 °C Roheisen

bstich W’é?’% \\

Schlacke

Temperaturzonen
https://www.lehrerfreund.de/technik/1s/Vom https://www.juergen-reichmann.de/
-Roheisen-zum-Stahl-Hochofen-1/4093 europa/d/ruhrgebiet_duisburg2/47688/
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Key to Anthropogenic Components: A BB
slag — blast furnace slag vs. steel work slag

feature blast furnace steel work
slag slag
colour grey grey to (blue-)black
pores many pores of different many pores of different size
sSize
shape/surface |dull, dense, solid, angular |dull to shiny, coarse to
of grains smooth surface, dense,
heavy, solid, angular
texture indifferent; indifferent;
> 2 mm (typical) > 2 mm (typical)
contaminants | no typical contaminats metals, e.g. Chrome
smell H2S when adding HCI H2S when adding HCI
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Key to Anthropogenic Components: A BB

residues of smelting and foundry works — origin

photo: Makowsky
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e
Key to Anthropogenic Components: £ofrns G

residues of mining for resources and by-products - origin

Winding tower
»Ewald”,
Ruhr area

> ‘\\ , s e e et
Friung. oo Y e
MR g Heap with residues from hard coal mining,
g -~ . »Huainan (Anhui Province, China)
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Key to Anthropogenic Components: £ounss L DBG

(municipal solid) waste - origin

- .photo: Nié,m’hfﬁ
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Key to Anthropogenic Components: I A mmm@gﬁ
sludge - origin

sludge pold\ C ,arged with fly ash
photo: Makowsky 1 from hard éealeombustion (China)
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German Substitute Building Materials Kifnr 0BG
Ordinance (new from August 2023)

" Regulates the use of quality-controlled mineral substitute building
materials (MSBM), i.e. recycling construction material,
slags, ashes etc.,
which are used
on or in ,soil-like
technical buildings*
(e.g. surface layers,
backfilling of excavation
pits and trenches)

Reconstruction of underground water &
supply lines in Bielefeld (Germany)
(photo: Makowsky
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. . . S
German Substitute Building Materials ﬁ”‘/’“l 0BG

Ordinance (new from August 2023)

" MSBM represent the parent material of technical buildings in which
soil formation processes / pedogenesis start (at least) after utilization

function terminates
-> Technosol / Constructed Soll
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German Substitute Building Materials e —BED
Ordinance (new from August 2023)

" Can (and should) carry natural soil functions (e.g. water storage, root

penetration zone -> ,sponge city*)

https://lwww.sieker.de/fachinformationen/rege
nwasserbewirtschaftung/versickerung/article/
versickerungsmulden-156.html

= Steinweg, Makowsky & Dohlen (in preparation, Nov 2022) provide an
overview of the 13 ACs which are regulated in the new ordinance
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Anthropogenic Components: £ofunss L DEG
benefits / summary
" description of Anthropogenic Components on-site should be
performed as detailed as possible to
- understand pedogenesis
- define reference soil group (WRB) resp. soil form (KA)
- make contamination assumption

" “level 1” terms (e.g. waste, ash, slag) should be used as
qualifiers (WRB) resp. soil form (KA), only

" systematic and completed key for (common) Anthropogenic
Components available which represents state of the art
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