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Warmtewisselaar

0km

Geothermal NORM waste
* Generation
* Characterisation
* Projections

Current and future waste management

Towards sustainable waste management

Challenges

Kruste (ca. 30km)
~3°C/100m

Take home messages

Mantel
>1200°C

Geothermal potential
Unknown ~5000°C gex
- Possible potential

I Good potential

Image TNO possibilities for geothermal operations
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ImageWorld Nuclear Association

Image Gert Jonkers
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4 Categories 2. Surface contaminated

objects

3. Secondary waste

1. Sludge from degasser
and cleaning installation

14

AN !




A Rijksinstituut voor Volksgezondheid -
{ cn it q Stralingsupport sv
Ministerie van Volksgezondheid,

Welzijn en Sport

4. Filters

* Expensive in purchase
* No re-use possible
* High volume of waste

Use of these filters not
the most sustainable
option

Bags of felt
b, N8

o G

.
My -

Image Dutch filtration

Bag filters Candle filters
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2018 implementation 2013/59/Euratom directive / Exemption and release limit for 21°Pb* is lowered from 100 to 1 Bqg/g

Impact on waste management, conflicts with circular economy and energy transition

CAUTION

(R

Not based on T
radiological risk B4 o Master Plan
RADIOACTIVE
‘ MATERIAL Geothermal
Energy in the b
Netherlands e

Risk for further
development
geothermal sector

» 10Bq/g High costs waste
Radioactive waste MEREEE )

A broad foundation for
sustainable heat supply

e By WN = [

Re-use or recycling
not possible

Image Cambridge Judge Business School
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Investigation on the amount of Geothermal waste in search for new and more sustainable disposal routes

Geothermie Nederland
Investigation of filter waste from geothermal installations
in the Netherlands*

2018
68 ton filter waste (per year / in storage)

*Inventarisatie filterafval uit de geothermie, Systematische dataverzameling
geothermisch afval voor een duurzame toekomst
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Wide variation in activity concentration

The deposition of NORM in practice varies due to:

Region [ Location | Formation True Vertical | Max. activity ° Region

Depth TVD concentration e Formation

(in m) (219pb*)
1 A Boven Jura / Onder Kirijt | 2600 13,2 * Depth
1 B Boven Jura / Onder Krijt | 2875 56,4 * Rock type
1 C Boven Jura / Onder Krijt | 2450 28,6 . Temperature
1 D Boven Jura / Onder Krijt | 2800 12,1 lati

[ J

1 E Boven Jura / Onder Krijt | 2500 7,93 Installation
1 F Boven Jura / Onder Krijt | 2525 109 * Flow rate
2 G Boven Jura / Onder Krijt | 1990 a2 » Used materials (carbon steel or epoxy)
2 H Boven Jura / Onder Krijt | 2300 <1 « Waste t
3 | Rotliegend 2800 80 aste type
3 ) Rotliegend 2250 790 * Filtertype (bag, candle, um, different sizes)
3 K Rotliegend 205> () * Place in the installation (hot or cold)
4 L Rotliegend 1800 . .
p v Rotliegend 1950 20 * Interval in filter exchange
5 N Onder Carboon 2584 242 * Presence of radon

Figure 2. Activity concentration per formation

No correlation found between activity concentration and formation
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1400
Year 2018 2025 2030 0
1200
Doublets (#) C 179 75 175 700 =
Increase in v 58 100 \525/ 2 1000
doublets (#) =
Distribution of doublets per formation ‘_g 800
Boven Jura / ® 600
)
Onder Kirijt / 20 3 181 S
Rotliegend 3 29 51 (267 = 400
Onder Carboon 1 3 5 Nou” © 200
Trias - 6 10 52
Figure 3. projected growth in number of doublets per formation 0
2015 20 2025 2030 2035 2040 2045 2050
Jaar
R | . bt d d th . Figuur 4 Geraamde doorzet van het totale filterafval voor de periode tot 2050
€allsing ambition depenas on among others: (DAGO, 2020). Bij benadering 50% van het totale filterafval is nu ingedeeld als
- Available rigs vergunningplichtig. Groeiscenario gemiddeld, Groeiscenario laag
. . . . . — gebaseerd op geraamde energieproductie van de rijksoverheid, == =
- Llcensmg (exploratlon, productlon and enV|r0nment) Groeiscenario hoog — gebaseerd op geraamde energieproductie van de
sector.

- Demand for geothermal energy

68 ton in 2018

mmmm) 1024 ton in 2050
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COVRA

Management Processing Central Organization
on site waste for Radioactive
Waste

3
=

Sustainable waste management (NORM waste)
* Prevention

* Reduction
* Re-use




-y I:i.jl;\;ii]]-;gmm voor Volksgezondheid q St ra I i n g 5 U p p 0 rt BV

Ministerie van Volksgezondheid,
Welzijn en Sport

F Definition of “Sludges”

A tg:g'] limits options

‘Wet sludges’ -
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‘Various “dry”
NORM-waste’

License needed for both landfill and disposer
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‘Filter waste’ -

‘Wet waste’ -

F
1ol

Determining factors

* 300 ton/year (estimate 2030
waste > 10 Bqg/g)

* Conservative approach flue gas

* Every incinerator

Radiological model
* Brenk 2002

* RP 122 part2

e SSK study
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Corosion inhibitor

* Prevents forming of Pb
scale

e Chemical

* Intheory more NORM in
filters

Prevention

Metallic wall

Protective filming layer

Glassfibre Reinforced Epoxy (GRE) ]
«  Prevents forming of Pb scale What is the effect of Flowrate and Temperature ?

+  Difficult to clean .. Needs further investigation
* No re-use of material possible Images Radboud Vorage



¥ Rijksinstituut voor Volksgezondheid
4 en Milieu

Ministerie van Volksgezondheid,

Welzijn en Sport

Minimisation
Reduction of filter waste

Reducing sludges and residues
Dismantling of single use filters

Decrease in volume can sometimes lead ALARA?
to Increase in activity concentration ’
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Re-use

Clean interchangable filters

9 CLEAN sTREAM

NYPIRSCO Grour . .
? Vacuum destillation

Image Clean Stream

BMT mercury Farmsum

Dishwasher cleans the filter body

Image Clean Stream
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Technical Economical Regulation Perception
« Technical * Strict regulation « Complex regulation * Public acceptance
options are generates high costs « No guidance on trade of recycling routes
available * Costs alternative (less off sustainability vs remains poor
sustainable?) routes radiation protection

o € [

©Q

N\
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e Radioactive waste management small but important
factor in geothermal sector

* Energy transition drives growth sector, leading to increase
radioactive waste generation

* Risk based and cost-effective waste management must be
optimized to ensure a strong development of the sector

* Technical options for sustainable waste management
available. Economical, legislative and perception issues
remain challenges

We are open to idea’s
Please share your experience with waste management in your country
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