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簡報者
簡報註解
The presentation focuses on the metabolism of men:

Presentation of six flowant phenomena of modern metabolism

Conclusions about the future design of the Anthroposphere




Content

Motivation
Definitions and STAN
Scale

Applications

COEE

Integration of MFA in governance
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Vision and Motivation

1. Sustainable development:
- long term environmental protection
- ,best” resource use
- ,utility and happiness forever*
2. How to measure and to achieve SD?
3. MFA as a key method in the tool box for SD
4. The two aspects: goods and substances

- goods as economic units (quantity)
- substances determining ecological and resource qualities

CTCI at NTU October 5, 2009 P.H. Brunner  3/24 @ [



MFA definitions

« Goods and substances
 Processes and stocks
« Flows and fluxes

« Transfer coefficients

« System and system boundaries
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Most simple case of MFA: 1-process system

systems boundary

/
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10-process system ,regional phosphorous flows and stocks*

flow = 230 t/a stock 10.0?0 + 70 t/a export =170 t/a
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Procedure to establish MFA

Problem definition <

System definition
Determination of system boundaries
— . . <+
Selection of . Selection of %)
Adjustment o}
substances processes o)
o
Selection of goods g
I =
Determination of o E £
- flows and stocks | Determinationof l¢ o 3 (3 %
g Q— mass flows €0 v 2
0 ; qG-J (= © =
> o y g 0 Q a
2] (= 0] o
L ) i - (G . 8
a o alancing of good £ 5 =
= 0]
T £ yo
< - v " kS
- - c
-é Determination of 09
. concentrations cH
x = 0
. v O =
N . o qcJ
Balancing s
of substances s
| (@)
v
I Interpretation |

| and illustration |

CTCIl at NTU October 5, 2009 P.H. Brunner 7124



STAN freeware to support MFA including uncertainty

STAN:

http://www.iwa.tuwien.ac.at/iwa226_english/stan.html

somposting plant.mfe

CTCIl at NTU October 5, 2009 P.H. Brunner 8/24




STAN allows modelling more complexe systems such as wm
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簡報者
簡報註解
MFA allows to model total WM

Level of goods, but also of substances




Scale: from human to ...
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簡報者
簡報註解
MFA allows to model total WM

Level of goods, but also of substances




Scale: from human to household to ...
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簡報者
簡報註解
MFA allows to model total WM

Level of goods, but also of substances




Scale: from human to household to regional to...

flow = 230 t/a stock 10.0?0 + 70 t/a
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簡報者
簡報註解
MFA allows to model total WM

Level of goods, but also of substances




Scale: from human to household to regional to national to...
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簡報者
簡報註解
MFA allows to model total WM

Level of goods, but also of substances




Scale: from human to household to regional to national to watershed...

Contribution of various sectors to the nu-
trients in the river Danube watershed

Nitrogen
825 kt/a

Phosphorus
105 kt/a

A: direct and indirect inputs of animal waste products,
B: erosion and leaching

C: direct flows from private households and industry
D: diffuse inputs from forestry (erosion, percolation),
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簡報者
簡報註解
11 countries, nutrient balances by MFA: Advantage of the same methodology, every partner uses the same systems definition and (more or less the same ) unit processes ( „a cow is not a cow…“). Precondition for supranational comparison.



(First show next slide about sources and pathways, than come back to this slide)



What to do with MFA results?

- Base for the allocation of allowable P-loadings

- Allocation according to capita, area, net precipitation etc.?


MFA for environmental protection and resources management

1st generation MFA: Environmental protection
« DDT

« CFGCs

« PCBs, NP etc.

« C->CO,andCH,
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MFA for greenhouse gas emission assessment

CO, from .... sources

.'.,. . . -

Energy from .... sources
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簡報者
簡報註解
Problem to be solved:

In Europa werden rund 60 Millonen Tonnen an Abfällen verbrannt in etwa 400 Verbrennungsanlagen (Tendenz steigend), installierte elektrische Leistung aller Anlage in Summe entspricht rund 3.000 MW bzw. rund 25 TWH (sprich 25 Mrd. kWh) (damit lassen sich rund 7 Mill Haushalt versorgen) rund die Hälfte des österreichischen Strombedarf lässt sich damit decken). CO2 Emissionen liegen im Bereich von 70 Mill Tonnen. 

Zwei wichtige Fragen: 

für die Stromproduktion, welcher Anteil des Stroms stammt aus erneuerbaren Quellen ? bzw.

 wie viel der CO2 Emissionen sind als treibhausrelevant anzusehen? Wichtig augrund der Förderung des Stroms aus erneuerbaren Quellen & Stromkennzeichnungspflicht und aufgrund des Handels mit Treibhausgasemissionszertifikaten. 



Bisher Proben des Abfallinputs und aufwendige Sortieranalysen  - erheblichen Unsicherheiten. Das Hauptproblem -  repräsentative Proben aus dem heterogenen Abfallgemisch zu ziehen. 



neuer Ansatz zu entwickeln, der ohne Beprobung des Abfallinputs auskommt. - Bilanzenmethode



(


Concept of Balance Method

Material data of waste input
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Balance Equation

Mass balance
“Ash’-balance

Carbon-balance

Energy-balance
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簡報者
簡報註解
6 Balance equation: describing characteristics of waste input, and determinable by operating data


Results (annual values)
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簡報者
簡報註解
Beispiel der Berechnungsergebnisse.

Von den insgesamt 155000 Tonnen CO2 die emittiert wurden sind nur rund 73000 als treibhausrelevant anzusehen, d.h. dafür sind Zertifikate notwendig. Bezüglich der Förderung von erneuerbarer Energie, würde der Betreiber dieser Anlage etwas mehr als 46% des erzeugten Stroms besonders vergütet bekommen.


MFA for environmental protection and resources management

1st generation MFA: Environmental protection:
« DDT

« CFGCs

« PCBs, NP etc.

« C->CO,andCH,

2nd generation Resource management:
 Regional nutrient flows -> integrated P management
 Regional and global metal flows and stocks (Graedel)

-> future metal management
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Copper management based on MFA
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source: Graedel et al. 2002 and Rechberger
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Application of MFA for governance in waste management

Goal: improve waste management practice

step 1: professional MFA standard OWAYV guideline (consensus)

step 2: Austrian Standard ONORM S 2096 “MFA- Application in
waste management”

step 3: easy to use software STAN (freeware) for MFA in wm

step 4. mandatory MFA requirement for certified MSW companies

step 5: routine waste analysis by MFA on selected MSW incinerators

step 6: Link all relevant information for a new knowledge base (e.g.

for national waste management plan)
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簡報者
簡報註解
ÖNORM: MFA terms, definitions, methodology


Conclusions

Objective:
- sustainable resource use

- long-term environmental protection
MFA is instrumental for this objective because:

 jtis arigid, transparent, and objectiv method to model and
visualize material flows including uncertainty

« |t facilitates understanding and public acceptance of decisions

« Itis akey decision support tool for resource management,
environmental management, and waste management

 Itisindispensable to establish knowledge bases for em, rm, and
wm

It needs to be standardized in order to fully exploit its potential
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簡報者
簡報註解
Federal Resource plan, federal waste management plan

Point to EU thematic strategy on resources management


Thank you
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