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Cities: high turn-over of materials and energy
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Goals for sustainable urban metabolism

Provide affordable service to the citizens
Conserve resources

Protect the environment

consider the need of future generations

-> Material Flow Analysis (MFA) supports decision
regarding these goals
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MFA allows modeling of complex systems
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Cities as material stocks, accumulating resources
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From natural resources to man made resources

2 mport ~11 Stock = 184+3,2 2 export
0’ ______________________________________ \
G5 1 | s
. =t

1 .
primary D ) " waste 1
: production production 4 @ management]| |
1
1
5 % | D[ !
| 1
| 1
| 1
' '
1 B disposal | !
1 140 P 1
| ‘ :
\ ]

geogenic
iron stock

200

[Mio. t] .,

100

50

Paul H. Brunner 6/21

140

2000

)

2050

2100

anthropogenic
iron stock

2000

2050 2100

97



The city surface: protecting the urban stock
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Flows from surfaces - what is the best sink?

precipitation sewage sludge

& weathering Bl b a & landfill
urban soil i surface &
& subsoil groundwater
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What is an ,,urban surface”?




Copper emissions from urban surfaces
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Railroad gravel contains too much copper — why?
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MFA of Copper use for railroad transportation
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Cu-content [mg/kg]

Copper in gravel from railroad

landfill ordinance
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Cities as flow-through reactors
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Modelling of waste management by MFA

Total inpest = 2.300td

Stock variation = 2,100Ud

Total outpat = 22004

___ Clats-Rettwasis Soragestes |—— +E
<00 > —of b r
Plastics Restwaste| L 1.400 ] gy :
w0 [
- ___ Paper-Restemin brage =
(TRE2.100 3 Hon-separsts IR 55 TN— SOF-MBT Landit (3 *E)
coliston Ay 480 H
Restasin sy MET e ;
L Ot L :
e LeNowrs ;
Metals Rest """": }
loachme-MBT
R *E|
Bromass Restmsis| . AR
5 : E
. GlassSC .
TI_ Matssc = 1=
1y Sy weste SC o
= Papur-5C
H T Bomasc o i
T Plastics-5C A
(T} WEEESC N
Logera f H
Flaws CoEA 3 EA
Stacks ] L] Eig_! B ‘:i',g.
H i 2
:
H Lendfis
QO H Bulcy waste o disposal Iﬂ.'_‘
B ; o8

Seenanio statut quo - Layer Carbonium

Paul H. Brunner 15/21

97



MFA of paper to assess waste composition

Waste paper [ka/(c.yn)]

import 73

48 kg in 240 kg MSW
-> paper content 20%

Export 13

Data: Austrian Paper Industry, 1996
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MFA of waste incineration to analyse waste composition
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MFA of waste incineration to analyse waste composition

Monthly mean values of Cl and Cd in MSW determined over 2 % years in MSW incinerators

10000

20

8000

15

6000

concentration [mg/kgFS]

4000 §

concentration [mg/kgFS]

2000

0 BT ST T o T TRTTER ]
2 = = =] b~} = = =) 154 5 = S8 8 '8 © 5 & © © & o 8 o8
S S (=] S o 2 o o o = oS o T W > - ] W > o T ) FE-1 T oo
£ % % 3 § T % 3 § I % £ 2z 83823 828232 88 2 32
g s 4 2 e = 4 2 g = < z = =
time time

Source: Morf et al. 2003/2004

Paul H. Brunner 18/21

WIEN 97




Systematic application of MFA for waste management

Goals:
- improving waste management practice
- better knowledge base for waste management:

1. Austrian Standard ONORM S 2096 “MFA- Application in waste
management”

2. Software STAN (freeware) for easy MFA

3. Routine waste analysis by MFA on selected incinerators

4. MFA as a mandatory requirement for certification of MSW
companies

5. Link all relevant information

-> new knowledge base e.g. for waste management plan
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Conclusions

Vision and objective: long-term resource availability
long-term environmental protection

MFA is instrumental for this vision because it

1. is arigid, transparent, and objectiv method to model and
visualize material flows including uncertainty

2. facilitates understanding and public acceptance of decisions

3. is a key decision support tool for resource management,
environmental management, and waste management

4. isindispensable to establish knowledge bases for resources and
waste management

5. needs to be standardized in order to fully exploit its potential
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