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(= Origin of Waste and Waste Management in Switzerland

Medicine Power Plants
Waste Sources Industry
Research
HotLabPSI —
Dismantling and
Waste Management
PS | Section
|
BZL | ZWILAG
(Federal Intgnm Interim storage
Storage Facility) of the power plants)

Final Repository
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(= Basic Laws

Radiation Protection Act
issued March 22nd 1991, rev. January 1st 2007

Radiation Protection Ordinance
issued June 22nd 1994, rev. January 1st 2012
Nuclear Energy Act

issued March 21st 2003, rev. January 1st 2009

Nuclear Energy Ordinance
issued December 10th 2004, rev. May 1st 2012
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(= Basic Principles

Radiation Protection Act :

Radioactive waste has to be minimized,
Radioactive waste has to be disposed inside the country,
The waste producer is responsible for the costs.

Radiation Protection Ordinance:

Book keeping

Decay Storage

waste collection

responsible authorities,

I.e. Federal Nuclear Safety Inspectorate (ENSI) — nuclear installations
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(= Basic Principles

Nuclear Energy Act:

Radioactive waste after being collected and stored at PSI,
Waste treatment installations are nuclear installations,
Radioactive waste has to be minimized,

Radioactive waste has to be disposed inside the country,

Nuclear Energy Ordinance:

In addition to the act, minimization is requested,
Radioactive waste has to be categorized,

Free release Measurement

Conditioning — approval by the authority (ENSI)
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==

Waste management
facilities are defined as
nuclear installations

The Swiss Nuclear
Safety Inspectorate is
the responsible
authority for PSI.

http://lwww.ensi.ch/de/das-ensi/die-aufsichtsbehoerde-ensi/
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(13 Quality Assurance

QM-system ISO/IEC 17020 and EN/ISO 9001

Guidelines of the Swiss Federal Nuclear Safety Inspectorate:
- B-05 conditioning
- G-04 interim storage

Radioactive Waste has to be solidified in cement/concrete

Pressure strength well above 10 MPa
Maximal leaching rate has to be respected

Specification:
contents (waste, materials, nuclides) with guaranteed limits
production procedure
construction
transportation — according to ADR

Final disposer (NAGRA) - certificate for final storage
Based on specification and certificate we get the permit for production by the ENSI.
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(25 Hotlab Waste

Burnable waste collected in transparent bags
Compactable waste collected in 100-I-drums
Waste containing substantial amounts of Pu-isotopes collected in 20-I-drums
Highly active waste from fuel investigations collected small cans
Aqueous waste collected in a transfer tank

Waste from special investigations (Megapie)
Bulky goods
Inactive Waste

=> Waste containing fuel is checked in the Hotlab by a segmented y-scanner,
the nuclide vector is calculated based on the Cs-137 value
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== Hotlab Procedure

According to its properties the waste is sorted by the waste producer (Hotlab)
and declared on coloured cards.

The colour code reflects the nuclear and chemical properties of the waste

The declared and packed waste is stored in the Hotlab facility until it is handed over to the Dismantling
and Waste Management Section of PSI.

At the Waste Management Section the waste is conditioned and stored in the federal interim storage
facility at PSI.
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Example of a Declaration Card
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E51

Deklaration von radioaktiven Abféllen mit
unbestrahlten Kernbrennstoffen

gemass QM-SAV  AW-43-97-14

Betriebsgruppe Hotlabor OG 4301

HOTLABOR

AW-43-97-14 Deklaration
unbestrahiter KBS.doc

13.07.2010 / KE43

Gebinde Nr. [ T 1111 11 Lagerort :
Pos. | vom Abfallproduzenten auszufillen
1 Abfallbezeichung 100 | Fass Sperrgut < 80 MBgq Pu
20 | Fasschen < 80 MBg Pu
20 | Fasschen >80 MBq Pu
Sperrgut < 1000 RW []
2 Herkunft des Abfalls Gebaude | Raum / Labor Nr.: |
Box Nr.: |

3 | Abfallbeschreibung

4 |Materialzusammensetzung Stahl (inkl. Behélter) kg | Gummi kg
Kupfer kg | Plexiglas kg
Aluminium kg | Kunststoff kg
Keramik kg | PVC-Teflon kg
Glas kg kg
Zellstoff kg kg
Gewicht des Gebindes kg Pos. | vom Abfallproduzenten auszufiillen I
5 Angaben zum Aktivitats- a-kontaminierte Materialien (< 0.1 gKBS) L] |
inventar o -haltige Materialien (> 0.1 gKBS) 1]
6 | Angaben zum Brennstoff- enthaltene Spaltstoffsorte (z.B. P-20)| Menge | Spaltstoffverschiebungs-Nr.
gehalt d
(bei a-haltigen Materialien 9
immer angeben) g
7 Messung der Dosisleistung | DL Oberflache Sv/h
8 Nuklidzusammensetzung Pu-238 Bg |U-235 Bg
Pu-239 Bg [U-238 Bg
Pu-240 Bg |Am-241 Bg
Pu-241 Bq Bq
Pu-242 Bq Bq
9 | Bestatigung der Richtigkeit Datum | Name Unterschrift | Kurzz
der Angaben |
Pos. | vom Betriebsgruppenleiter auszufiillen |
10 |Karte kontrolliert und Abfall | Datum [ Name Unterschrift | Kurzz. |
ibernommen | | |
Pos. | vom verantwortlichen SU-Kontrolleur auszufiillen
11 [Messung der Dosisleistung | DL in 1 m Abstand __Svh
12 | Kontaminationskontrolle Wischtest x RW
13 [Kentrollen durchgefihrt Datum | Name Unterschrift | Kurzz.
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«-{}» Hotlab Waste

Burnable waste:

Restricted to 30 kBg/drum Pu and 30 uSv/h
In transparent waste packs

Separation of halogen containing waste
Declaration with a blue card

Path:
Incineration at the ZWILAG
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«-{}» Hotlab Waste

Compactable waste: Path:
Compaction by means of a 120-t-compactor in the
Dose rate > 30 pSv/h but <2 mSv/h was treatment facility

Burnable and non-burnable waste has to separated

Bulky material has to be cut to lay horizotally in a 100-I-
drum

Declaration with an orange card
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«-{}» Hotlab Waste

Waste containing substantial amounts of Pu- Path:
isotopes: To be presented by J. Muth,
“Conditioning of Pu-containing radioactive waste
Compactable waste collected in 20-I-drums generated in the Hotlab: implementation of an
Non-irradiated Pu-containing waste upgrade”
Declared with a yellow card o S (S

and waste with a dose rate < 50 mSv/h
Declared with an orange card
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«-{}» Hotlab Waste

Highly active waste from fuel investigations: Path:
From PIE Collected in a hot cell,
Dose rate > 50 mSv/h Compacted in steel cans in a hot cell
Declared with a gray card Placed in a concrete container (KC-T12)
Stored in the Federal Interim Storage Facility (BZL)
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«-{}» Hotlab Waste

Bulky goods: Path:
Contamination < 1000 reference values (rv) To be cut in the waste treatment facility, sorted and
Pu-contaminated, declaration with a yellow card conditioned

Dose rate < 2mSv/h, declared with an orange card
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w -1 Hotlab Waste

Special waste: Conditioning in hot-cells and in collaboration between
the Hotlab and the waste management section, using
Stemming from unique research programs using concrete containers as waste packages

dedicated Hotlab equipments
f.e. MEGAPIE

NVNZAH
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«-{}» Hotlab Waste

Aqueous waste: Path:

Containing HNO,, Pu-isotopes, Am-241, fission products ~ Solidified with concrete, imbedded in concrete containers
declared with a pink card

Deklaration von wassrigen radioaktiven HOTLABO!

T
Abfallidsungen
o= PRy IS Cortrenpiam,

Betriebsgruppe Hotiabor OG 4301 vorwos  |Pos.
g

HH
==se
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=~=1" \Waste Treatment Facility

*sorting
sincineration

*solidification with cement, homogeneously miscible waste

“imbedding in concrete, irregular solid waste200-I-drums, 4.5-m3- concrete containers
~compaction

«gas tight welding volatile, air polluting (H-3, C-14, Ra-226)

*Free release measurement
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Interim Storage
Final closure
Weight determination

Dose rate measurement
Measurement of the gamma emitters
Final check of guaranteed values

Transfer to the interim storage facility
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Individuelle Einzeldokumentation (L-1)

ISRA P51 Paul Schemer Instiut

Example of a Declaration (Data Base)

Individuelle Einzeldokumentation (L-1)

ISRA P51 Paul Schemer Instiut

Fomigar-Mr L-P-008143 Typ: JP-D02045 AGTA! Fixbox 18 Sogefibre C2K
Betreiber-Nr F-B1D56 Begeichnung:
Eigentimer.  PSI
Gabindetyp: JPO02045 AGTE/ Fhioox 18 Sogefiore C2K
Guppe: PRSI ABFALL AUS DEM PSI OST UND WEST
Datum Vorberaung 19.04.2004
Datum Verlestigung: 26082004
Datum Endionditionizrung: 15062005
Letzier TRnspot: T-P-D01189
Masse Total 2570000 &g
Masse Tam, 1485.000 Isg]
Hurzbemeariursg 1 Pl 18 Sogefibre 6500058
X

Lagerort PEZL Contalner: 7
Pos: x o213 Y. 52 Z B3
Dosisielstung [mSwh] Ooemmache 1 Mater
Datum Messung: y— mit
21.062005 y- max 3.0ED4 8.0EO5

n- mi

n- max
Akthvitat [Baq) o Aktvitat [y Akt
Datum Messung: 05.01.1996 1IE+11 4BE+1
Probeentnahme: Warmesaistung ]
Oiberl.-Kontamination: o Akttt Bgoma) piy Aktivitat [Boloms]
Datum Messung: 21.06.2005 0.000E+00 0.000E+00
Wischiest 1.0 J
Test Matnriad [ Tesi Wert kgl Fel _Garantie kol Typ
1 PFBRENNGTOFF ALS METALL Angabe aut K-Buch Hotisbor [
2 PHICHTERENNSTOR ALS METALL Angabe iaut K-Such Hotisbor 4
3 P-PL-BREMMETOFF ALS METALL Angabe iaut K-Such Hotisbor 4
4 P-PU-NICHTERENNSTD. ALS METALL Angaibe baut K-Buch Hotisbor 4
Text T Toct Einhait wert Rsl Garante  Typ
1 POASUREKONZ .07 AP-2000 NI 10EES0 - 100E-l J
2 P-BALZANTEL LO.7 AP-2000 NI LOEESD - 10WESl
3 PHUKLIDSRENZWERTELO. A-P-2000 (Werte <= Garaniie) duifiell  LEOCES] = UDOESDD
4 P-AUSHAERTEZEI LO:? C-F-2000 {==30 Tage) deifiel  L0OE+00 = 1000SSDD J
5 P-ALSHAERTUNG MANIPULATOR C-F-2000 iricht werformbar) duiiel  LIOESD] = UDOESD0 J
&  PNASSER UEBERSTEHEND ©-F-2000 fbocken =1} deifiell  LOCE+D] = DOOOESD0
7 P-NUKLDSREMZWERTE LO. H-F-I00 (Werle <= Garantis) duiiel  LIOESD] = UDOESD0 J
& P-PROTONOLLE HOTLASCR FED's voiistandg duiiel  LIOESD] = UDOESD0 J
9 P-ENGANGSKONTROLLE CEFEX O-F-2050 gem. PSHSpez. 2.4 NI LOEESD - 10WESl
10 P-ANZAHL FLASCHEN/GESINDE HF-2000In HP-2045 - ATSEHR = ITSEWR J
1 -DOSISLESTUNG DM GAMMA P-ME Swh <=  2DOOEE J
12 -DOSISLESTUNG DM GAMMY P-ME Swh <= SDOOEE J
13 -DOSSLESTUNG DMN H-IME Ewh 1S00E-08 <= 30OOEDS  J
14 -OBERFL KONT. ALPHA H-IME Bgom2  DODOS+00 <= 3DOOEH  J
15 -OEERFLKONT. BETA/GAMMA H-IME BYTZ  DONED] <= LO00ESD0 J
16 P-NAGEIFROBE H-IME deliiel  LICESD] = LDOESD0 J
17 PANASSER UESERSTEHEND HP-ZME (rocken -0 ND LOEES0 - LSS0 J
18 P-AUSHAERTEZEI LO.7 HP-IME (3= 30 Tage) NI LOEESD - 10WESl
19 -DRUCKFESTIGKET cinmal pr Kampagne: MPa  ZO0EH ==  {000ESH J
Hukliss gamascan Auivitat (Bl ‘Garaniis [Ba] Bsmarkung zu Tect VR
3137 055 236406 A
U-235-092 B3ED4 < 18E+07 4
U-23-090 136406 < BEEIT 4
g-IT 083 [oT: 0 < 1IE+B 4
Fir238 084 4.5E+10 <= EAE=11 4
IERAM 473 23.08.3012 11:24:38 Selle 1

Formuar-mr L-P008148 Typ JP-D02045 AGTS! Fixtax 18 Sogefibre C2K

Betreiber-Nr F-B1058 Bezeichnung:

Egentomer.  PSI

Hukicss gamessan Auivitat (Bl ‘Garanis [Bq] Bamarkung zu Teet e
Pur239 094 20E+10 == J4E+1 o
P40 -054 13E+10 == IDE+11 o
Pur2di 054 4TE+11 = 41E+13 o
Fuedd2 084 1.SE-IT o= AEESDE J
Am-241 085 A0E+10 = EEE+11 J
A-358 598 Fir zusstz. a-Giranier 4
BG5S 558 Fir zusSizi. b Sirzhier J
Mamo

IERAM 473 23.08.3012 112438 Sefie 2
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"™ Final Disposal ?

Provisorische Planungsperimeter

HAA (SMA (iberdeckt)

B SMA

BL

Provisorische Planungsperimeter

THy
Kanton

Solothurn

LU

Kanton Aargau

6

Kanton Ziirich

Kanton Thurgau

Kanton
Obwalden

Kanton
Nidwalden

UR
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(= Final Remark

 Divers waste streams from research, development and service

 Sorted according to an established system

» A close cooperation between waste producer and waste manager necessary
 Challenging chemistry versus radiotoxic a-emitters

« Different point of view between waste producers (research, development and service)
and waste managers due to different targets

 Short term for research results versus
long term for the safe enclosure of radioactive waste
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Thank you for your attention
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