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B 1. Background )

Resource Classification & Reporting is
« Established for minerals in the geosphere, fossil fuels & @

renewable energy
« Missing for anthropogenic resources @ <9

Systematic & transparent methodology is needed for

* Integrated assessment of resource availability

« Prioritize resource extraction projects

« Information for decisions makers in waste management
« Feedback on design for recycling

Goal:

Develop a methodology to integrate anthropogenic
resources into primary resource classification
frameworks
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2. Application of UNFC-2009 to Anthropogenic
Resources



M 4. Resource Classification under UNFC-2009

Resource Classification
Phases

Prospection

Exploration

Evaluation

UNFC-2009 Goal

Axes

@)

(Preconditions) Selection of deposit & resource potential

Knowledge on composition & recoverable

Socio-economic viability

G-Axis
quantities
F-Axis Technical feasibility & project status
E-Axis Socioeconomic viability
3 i"}i\ = &
oy RV : 'w“» o
/eq,e, f, =zl :::—6" 6, O
oy, E5 e 2
Geological knowiedd 35




4. Decision Guidelines for Anthropogenic Resources |

Anthropogenic resource deposit

/ v \
In-use stocks,

e.g. Permanent magnets
Waste flows,

Obsolete stocks, in wind turbines
e.g. Obsolete PCs

¢.g. Old landfil —> Determine the extractable

material potential, which might
become available in the future

N I rd

N ! N

Type & local conditions

l

Constraints

>

7

No
e

<

N

Yes

N

Pull: Determine the socioeconomic
viability from a certain stakeholder’s perspective

Push: Determine the socioeconomically
optimal alternative within the given constraints

v

E-Axis: NPV >0

N
Yes No

i N

v

Mining

No mining (or investig: tions
on future developme 1t)

Mining / treatment /
remediation




4. Decision Guidelines for Anthropogenic Resources Il
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G- Axis

F- Axis

Low estimate P90 o]
J or high level of confidence® G1
Vol = Best estimate P50 G2
BN Certainty of knowledge of | [ | or medium level of confidence®
extractable & potentially
- usable materials —|_ High estimate P102
Composition i 1 or low level of confidence® [ 7] ©3
Exploration projects —» G4
Collection rate
2 After PRMS
Recovery ®) After CRIRSCO
efficiencies
74
Legal, it'wsti_tutional, /‘ Existing & well F1
aiganiEational & g enforced / functioning
societal structures
| 5 F2
Different options for methods,
technologies & project set- > Maturity of technology
ups for extraction & utilization F3
| I 5
Project status » Activities ongoing -
4.1 -
F4.3)
Exception: In-Use Stocks
DCF with B NPV > 0 ——Yes —» E1
- Prices for secondary products
Ly - Investment & operating costs l
L - Costs for external treatment & disposal No E2
L, - Avoided costs l /
|, - Indirect financial effect Yes
L » - Monetized external effects NPV > 0 in the near future 4 No —»| E3

under realistic assumption

E- Axis
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3. Case Study: Application of UNFC-2009 to an
Old Landfill in Belgium



m Bornem landfill )

* 390,000 t of mainly municipal solid waste (MS\W)

* Active landfill: 1947 — |ate1970s (closed)

* Area of 50,000 m2

* Partially covered with a clay cover, ho remediation heed

* Assume landfill to be excavated within 1 year, with operations starting
in 2017.

* Evaluation perspective: Public
* Share of metals very low, not recovered
* Fine fraction sold as construction material

* Plastics & wood turned into Solid Recovered Fuel (SRF) used in
cement Kkiln

* Residues re-landfilled off-site (fee)

* Regained cleaned-up land sold as building land & municipality gains
land tax

* Avoided after care costs for 70 years

OVAM, 2015



(L% Results | - Potentially salable secondary produc@

WIEN

Unit
Regained salable land [m?] 50 000
Solid Recovered Fuel (SRF) 129.200
Soil / construction material 207.400
[t]

Amount of materials

to be re-landfilled (sorting

residues) 34,600

10



m Results Il — Economics

Disposal cost Solid Recovered-Fuel{SRF)—

Fine treatmentcost—

Undiscounted

Disposal [cost of residues incl. transpert—

Cost excavation & pre-treatment—-

Transport|cost of wastes to|sorting plant—

Avoided GHG emissions via hypothetical;

w w w W e e e W

Transport cost of SRF to cement kiln

Expected future land tax revenues (70 years)

Revenues soil & construction material

Avaided aftercare costs (70 years)

Revenues regained land

-15.00 -10.00 -5.00 0.00 5.00 10.00
Million €

Total discounted cost (million €) -28

Total Net Present Value (NPV) (million €) Net Present Value
NPV in € / t excavated waste materials -44 (N PV)




M Results Il = Cut-Off Land Price

NPy [million €]

Land price [€/m2]

800 1000 1200

NPVS as a function of varying values of land prices
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BE Classification under UNFC-2009 @)

Socio-economic viability

Socieconimic
viability

i — — — -0

Geological knowledge
Gy ] G3 | Gy
mmw >

Winterstetter et al. 2016
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4. Conclusions & Outlook
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m Conclusions CD)

Classification of old landfills under UNFC-2009 possible
& depends on a number of factors:

* Preconditions: “Push” (Remediation) or “Pull” (Resource / land recovery)?
e Stakeholder perspective: Private or public investor?

e System variables: Choice of technology, project set-u, legal & institutional
framework etc.

* Modifying factors: Commodity & land prices, treatment costs etc.
* Inclusion of non-monetary effects

* Evaluation must be performed on a case by case basis

* Further historic landfill sites in Flanders will be investigated

UNFC-2009 suitable platform for classifying &

evaluating
- a) Old landfills
b) Further types of anthropogenic resource deposits
c) Compare anthropogenic & geogenic deposits

15



BE Outlook D)

Fundamental applicability of Evaluation procedure & definition of

UNFC-2009 to anthropogenic Criteria N Iine W|th axes / C|aSSGS Of
resources proven UNFC-2009 for LFM

Outlook:

Inclusion of externalities
Consistency & transparen
What institutions to involve,
for data collection?

Characteristics of
classification of anthropogenic resource
anthropogenic deposits investigated

resources under ..................................

Create platform for geogeni UNFC-2009
anthropogenic resources
............................... . New methodology applied
: . to three case studies &
UNECE expert group on S T OO e enne
resource classification
OVAM: RECLAF project
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Contact:
Andrea Winterstetter

Postdoctorate Researcher
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