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Abstract

Site selection processes for high-level radioactive waste disposal facilities in different countries differ
in terms of local geology and degree of public engagement. There seem to be three alternative pro-
cesses for site selection: (1) selection with community consent after government choice; (2) selection
with continuous community engagement after exclusion of unsuitable areas based on existing survey
data; or (3) site selection where communities have expressed a willingness to participate. The Yucca
Mountain site in Nevada, USA, was selected as the final disposal site by process (1) through six stages,
but its development was suspended owing to opposition from the local governor and environmental
groups. In Sweden, Switzerland, and Germany, process (2) is used and sites are selected through three
a OPEN ACCESS stages. Sweden and Switzerland have completed site selection, and Germany is currently engaged in

the process. The UK adopted process (3) with six stages, although the process has been suspended
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will reach saturation from 2030, so site selection must be promoted through various laws and systems,
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Fig. 1. Site selection process in the USA (Philip, 2005). DOE = Department of the Environment.
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OCRWM(Office of Civilian Radioactive Waste Management)©] 51| E|2ITHORNL, 1996). Fig. 1-= 0]=r2] 11
ATAMIH 712 2 2407 & LrEPHT(Philip, 2005).

A=) F2)44%] A3F= 10 CFR Part 960 AV H7 & A4 Q1R A2 9] o8] A3 2] 91t Lut 2K o]l
Z|1A=le] Qlom, FA| 2TAIR FE] 1, T B SARE 5719 A HA| = FHEEITHDOE, 1984).

o 15 FAH 0 7 51-87155 B2 (Potentially Acceptable Sites, PASs) A1(1]= 2% — 97]] 2]%)
« 2GHA: EA3l0f| ekt R4

2-19HA]: = AR 0 2 5187 a7t #4120 87t

220 A A AES] W) BA] A= (97 A1 — 57) 2])

2-35HA: A8 Sfal] Al 2= Fx] 0] vl H7}

2-45HA: 23 FFE7H570 A1 — 371 2] %)

2-5THA]: A BA] AHGEA A — 171 2|H)

—I

F

THAlof| 4] DOE=NWPA 2] 116(a) Zoll e} 1983 2€of| 9712] PASsE ALt dlld 97112] Hx]= 1970\ &
Hho]] 4~38% NWTS(National Waste Terminal Storage) 5 7|52] G- A3S v 0 82 AAE|] o ZF Hz| o] A
42 AT ol whet Adolsit(Table 1)(ORNL, 1996).

Table 1. PASs (potentially acceptable sites) criteria and selected sites in the USA (ORNL, 1996)

Rock type Criteria PASs selected sites

- Depth of salt

- Lateral extent cross-sectional (area) of salt mass at repository depths

- Existing competing uses, led the GPM (Geologic Project Manager) firm to
recommend 11 domes (Vacherie, Rayburn’s, Goochie Brake, Richton,
Lampton, Cypress Creek, Boggy Creek, Keechi, Mount Sylvan, Oakwood,
Palestine) as potentially acceptable

- Depth and thickness of salt

- Mapped faults

- Other evidence of recent geologic instability
Bedded salt - Zones of groundwater discharge

- Significant resources

- Potential for flooding proximity to urban areas

- Presence of certain dedicated lands

* Louisiana Vacherie dome
* Mississippi Cypress Creek dome
* Mississippi Richton dome

Salt dome

¢ Utah Davis Canyon

+ Utah Lavender Canyon

* Texas Deaf Smith County
* Texas Swisher County

- Geologic circumstances

- Hydrologic circumstances * Washington Hanford Site, RRL
- Environmental circumstances (reference repository location)
- Ecological circumstances

- Existence of a relatively undisturbed structural block
Welded tuff - Presence of a thick sequence of volcanic tuff, much of it rich in adsorptive =~ * Nevada Yucca Mountain
zeolite minerals.

Basalt flows

—"?12‘9_'74101] 110 CFR Part 9602] 3-1. Siting provisions®]| T2t A A THAE F-Eolal EASIE S5t T HEZ]
F2o) & FFE7HE oAU A E AHE ARSliof gt o] flof 2-19 Al A 19841 129 R 2 FF
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2} 57]9] T30 2 R0l 7} gl 4] shid S H RS AT Table 2)(ORNL, 1996). 19 2-3TA|of|A] 875 %3]
7K Environmental Assessment, EA)E 4~ O]-Oﬂ_T’_ S A= E v 2 2-4THA|of|A] T} §-80]2(Multiattribute
Utility Analysis)S ‘5ol EAISE S HEZ] 333 A5t E2 02 AYH 3712 EAS) S HEX|E= YHittEo]
Yucca Mountain, BIALAF=2] Deaf Smith County, /€15 Hanford Site ] RRLO|$] 2™ 2-5THA|o)| 4] u]=t 9] 3)= o]

2 YHF}9] Yucca Mountains #5455 2] 2 4145191 © LORNL, 1996) Yucca Mountain®] 53} Q1= v}k
o] 2|1k} sHA A o] v 2 Ftho] X AFEo]cHWNWR, 2019). ©]%& DOES] AHE9| 3]0l B2 2] 2-91¢15](Blue
Ribbon Committee)f|A4] “5-2] 7|HF B2 X7 (consent-based siting) 412 HII5H T, Al v]=-2 V= HIAMIH|7]
== Uo7 Y5t A= 224 Ad, RAZGRE 95t meAl~, PEE It Aol tieh W82 E-2 e Nuclear
Waste Administration Act of 2019)= 2|t CONGRESS.GOV, 2019).

Table 2. DOE nomination of five sites in the USA (ORNL, 1996)

Geohydrologic
classification

Criteria Selected site

- The significantly larger size of the Richton Dome allows significant
Gulf Coastal Plain  flexibility in the location and design of the underground facility so as
(Salt dome) to ensure waste isolation.
- There is limited potential for flooding of the dome area.

* Mississippi Richton dome

- A downward or predominately horizontal groundwater gradient is

Permian Basi .. . . .
ermuan Basin present and it is further from highly populated areas than the Swisher * Texas Deaf Smith County
(Bedded salt) .
County site.
Paradox Basin - In Lavender Canyon, an area under review for possible inclusion in the

. . * Utah Davis C:
(Bedded salt) National Wilderness System. avis Lanyon

Columbia Plateau
(Basalt flows)

Great Basin
(Welded tuff)

- The only potentially acceptable site identified in the Columbia Plateau.  * Washington Hanford Site, RRL

- The only potentially acceptable site identified in the Great Basin. * Nevada Yucca Mountain

ALE
A9 HAM] o712 2] 71391 SKB(Svensk Kirnbrinslehantering Aktiebolag)= A S5, TWAMY W3 o
Siting

decision

v

Detailed

l:'> characterization

(1 site)

Site
investigations
(at least 2 sites)

Fig. 2. Swedish site selection process (SKB, 2000).
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2A10] ASARAVE FRAAA 22 3A 39 A = =0T} 19 AR GREAQ] RAZA HAIRA =) 15
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Table 3. Swedish site selection criteria (SKB, 1995)

LONG-TERM RADIOLOGICAL SAFETY

RETARDATION
ISOLATION . .
Chemically stable environment Chemically stable environment
Y . . * low fuel dissolution DISCHARGE AREA dilution
* low content of foreign material . .
. * stable buffer » dispersion
* low content of corrosion agents . TP [P .. ..
* sorption, matrix diffusion, diffusion * mixing conditions
* non-abnormal salt content
* non-abnormal salt contents * flow stretch
* non-abnormal pH
. . * non-abnormal pH Wells
* stable groundwater chemistry with low . . .
* stable groundwater chemistry with Biosphere
groundwater flow .
. low groundwater flow Coast, sea, inland
* low gradient . .
C . * low gradient Intrusion
* low transmissivity with mechanical . .
.. * low transmissivity * prospecting for ore,
stability . . L
. * thermal convection industrial minerals, groundwater
* low deviator stress o . .
* density differences * infrastructure project

* no large deformations over canister hole

: * two-phase flows with mechanical stability
* safe distance

* stable stress field
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Table 3. Continued

TECHNOLOGY
Repository layout
* tunnel/shaft
* depth
* safe distance to zones
UNDERGROUND FACILITY * thermal conductivity

TRANSPORTATION
Existing facilities

Low groundwater flow
* low transmissivity with mechanical stability
* low deviator stresses

INDUSTRIAL AREAS * high mechanical rock strength
Geotechnology » few fracture zones
* flat land Rock investigations

* homogeneous bedrock
* thin soil cover

* land with good load-bearing capacity

* plugs

* interaction between barriers
Rock engineering

» few crushed sections

* low hydraulic conductivity

* rock conducive to grouting

* low transmissivity

* mechanically stable

* low radon content
Operation

* radon

* canister handling

* non-aggressive water

LAND AND ENVIRONMENT

MANAGEMENT OF NATURAL RESOURCES

* special management regulations with
geographical guidelines

* land and water

* landscape, natural, and cultural environments

* agricultural and forestry, hunting, fishing, and
reindeer husbandry

» outdoor activities and tourism

* natural resources

* land for community development

LEGALLY PROTECTED AREAS
* national parks
* nature reserves
* nature conservation areas
* areas of national interest
* other areas

REPOSITORY DESIGN
Transportation

* existing facilities
Industrial area

* adaption to local conditions

* design of buildings
Underground facility

* groundwater table lowering

* borehole installations

» discharge area

* long-term measurements
Waste rock reclamation area

* availability

SOCIETY

MUNICIPAL SERVICES AND
ADMINISTRATIVE BOUNDARIES LOCAL ECONOMY AND LABOUR T ECONOMY
POPULATION AND HEALTH
PROPERTY DEVELOPMENT INFRASTRUCTURE
ACCEPTANCE
AQA

A9 0] BAMALE A ST IA e o] o

L, 1o

= §|1_'7§ %]_F{_ Ui] _F(_;S]_QJ _Q_;L}\]-ﬁg—% 7]‘?1'_0_.@ —61}]:]' }\\:]l%’i%
AE QIR BA1A7 9] Aafet 712 2008 227t 1Rt «A S A Aol gk F- Al=)(Sachplan geologi-

sche Tiefenlager, SGT)”2] 7Hd F&2-& W-=THSFOE, 2008). A~ YAt Hof I35 A whE-2 A 2.2 =2 vhd

4 48] A 20 = AQi2o M A7 & 2] PR A Zo] 7Hs e AS s el vl Al AR v 22
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« S H, 1L 7IeR AL = e TiE
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« T E, = F19] 7 Fol F52 7 e AST HAF Ao A A

ol st QAo uhet A QA HEAH| 7= 2] 7139 Nagra(Swiss National Co-operative for the Disposal of Ra-
dioactive Waste)t= 2240 AV |7 & 2] = TS ARSI O M, of7|ofl= 2] EAJBLE 1ot 7 AR 7]
Hlo]e MIE & HHE RS 99t R&D L2 1 A o] ZotE|Qirk

Fig. 30| AIH F2 1 A2l 304 = ==t SGTol| 755 1A A &erd H2)147 efjA|l = 1371 712 &
off A=t ol A 67 2| 02 S REAE Aoty om, 20HA] BRI 271 SGT 1271 7152 &3l 67 A1 <ol 371 A
Hq oz Frh 19 29A| BiA| 2732 Tables 4, 52F ATk 19A17F HA 2 g6k Bl Ado]l 4= & WHH 28 A=
B AR W AR AAA SHE T2 E o] HAof|A] FREE HE= 2| HALE] 9] 2]S 3] 9] (regional conferences)”t 7HZ]
ok 219 g]ol= SFOEQ] Fikeslof] A T, 1A1718 2 Nagra®te] Jo2h-8.0= Srpa7go] o] FojZIti(Fig.
4)(SFOE, 2008).

Position and interrelationships for the sectoral plan for deep geological repositories

Political and legal requirements

Sectoral plan for deep geological repositories

Concept ' Site selection procedure

Implementation = Stage 1
Selection of geological Cantonal
Public siting areas structure
plans

General licence procedure

Fig. 3. Switzerland site selection process (SFOE, 2008).
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Table 4. Stage 1: Criteria for site evaluation for safety and engineering feasibility, as defined in the sectoral plan of Swit-

zerland (SFOE, 2008)

Criteria group

Criteria

Properties of the host rock and of the formations

contributing to the waste isolation

- Spatial extent

- Hydraulic barrier effectiveness
- Geochemical conditions

- Release pathways

Long-term stability

- Geologic/tectonic stability
- Erosion

- Repository-induced effects
- Resource conflicts

Reliability of geological database and statements

- Ability to characterize formations
- Explorability of spatial conditions
- Predictability of long-term changes

Engineering suitability

- Geomechanical properties and conditions
- Underground access and management of inflowing water

Table 5. Stage 2: Objectives and respective criteria for the selection of potential areas for surface facilities in Switzerland

(SFOE, 2008)

Objective

Criteria

Safety and engineering feasibility

- Location, surrounding area
- Access to the underground
- Safety

Spatial/environmental impact

- Planning law requirements

- Surface waters

- Groundwater

- Mineral and thermal waters

- Nature and landscape protection

Local integration into the region

- Present-day use

- Embedding in urban development and landscape
- Recreation

- Overdevelopment

- Landscape/natural scenery

Geological siting regions - Stage 1
High-level waste (HLW); overlap with L/ILW PO
W Low- and intermediate-level waste (L/ILW) ) s V’h.

S

{
#Siidranden (SH)

Nérdlich Lagern (ZH, AG)

Jura Ost (AG)

Jura-Siidfuss (S0, AG)

Wellenberg (NW, OW)

p,

Geological siting regions - Stage 2
High-level waste [HLW]; overlap with L/ILW
[ Low- and intermediate-level waste [L/ILW)

Nardlich Légern (ZH, AG)

Jura Ost (AG]

Fig. 4. Siting stages in Switzerland (SFOE, 2008).
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e ZALE ol Tetao|m ZA Q1 ARFE HARHBGE, 2020). F-A1417 HAl= 39A|= X P Hth(Fig. 5).

o v ’ Decision on subsurface
Decision on surface exploration

! exploration
. (Sestian 1S.SRRdAG) (Section 17 StandAG) - -
Sub-areas Interim Report Decision on repository site
28/09/2020 2031
! |
1
Phase | | Phase Il Phase Il &
Step 1: ‘ Step 2: Surface exploration, Subsurface exploration,
Identification of  Identification of analyses of socio-economic Environmental Impact Assessment
sub-areas regions for surface potential and proposal for Report (Section 18 StandAG),
(Section 13 exploration subsurface exploration Final site comparison and site
StandAG) (Section 14 (Section 16 StandAG) recommendation
StandAG) (Section 19 StandAG)

Application of exclusion criteria (Section 22 StandAG)
Application of minimum requirements (Section 23 StandAG)
Application of geoscientific weighing criteria (Section 24 StandAG)

Preliminary safety assessment (Section 27 StandAG)
Planning scientific weighing criteria (Section 25 StandAG)

Fig. 5. Siting stages in Germany (BGE, 2020).

* Phase [: A|EZALS 9Jot S HEZ] AH

Phase I - Step 1: SHFZ]| AH

Phase I - Step 2: A|HZALE 9Jet SHHF 2] AH
* Phase II: A|EZA} 5] 2 AR 8514

o
« Phase II: AEEAZAL A3 9l A=A BAH Ha] A

B
fu
=)

FAVAH A2z vz, A3z HAQFE7, Adx A7kt 7152] 9712 H2147 35| Zdgte)] A4
|EH, A7z o] QYA Brtet AR5z pehA 715 715 AP Phase 1 - Step 2-7E]| Phase M7FA] -85tk
Table 6= F-A A H A22% viA|ZA, Table 72 AR3 % A Q7-F71, Table 82 Al243 X 7sH 715:2] Q710 T
SF AP U-8-0|thBGE, 2020).
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Table 6. Exclusion criteria in Germany based on Section 22 StandAG (Standortauswahlgesetz) (BGE, 2020)

Exclusion criteria Applied working method
Large-scale vertical - An area is no longer suitable as a repository site if average large-scale geogenic uplift of >1 mm yr!
movements is expected over a period of 1 Myr.

- An area is not suitable as a repository site if geologically active fault zones may affect the repository
Active fault zones system and its barriers are present in rock areas considered as repository zones, including an
adequate buffer zone.

- An exclusion must apply if the rock mass has been damaged by current or previous mining activities
in such a way that negative impacts on the stress state and permeability of the rock mass in the area
of a designated effective containment zone or designated repository zone are expected.

Influences from current or
past mining activities

- An area is no longer suitable as a repository site if the local seismic hazard is greater than that in

Seismic activity seismic zone 1 according to DIN EN 1998-1/NA:2011-01.

- An area is no longer suitable as a repository site if Quaternary volcanism is present or future volcanic

Voleanic activity activity is expected over the period of 1 Myr.

- An area is not suitable as a repository site if young groundwater is found in rock areas that may be

Groundwater age . . . . .
taken into consideration as effective containment zones or storage areas.

Table 7. Minimum requirements in Germany, according to Section 23 StandAG (BGE, 2020)

Minimum requirements Applied working method
- Evaluation of data basis, transfer of information to the area/space if no local disparity assumed.
Hydraulic conductivity - Minimum requirement is deemed satisfied, depending on available data and the absence of
of the rock indications that cast doubt on compliance with the minimum requirement for hydraulic

conductivity of the rock.

- In 3D models, the thickness results from the difference between the upper and lower boundary,
and the rock formation that is relevant as a repository site or the stratigraphic unit. Alternatively,
Thickness of the effective the information may originate from thickness maps.
containment zone - In this regard, the upper and lower boundaries are formed by the natural layer boundary and/or by
restrictions on the depth of the effective containment zone according to the minimum requirement
pursuant to Section 23 para. 5 No. 3 StandAG and the maximum search depth of 1,500 m.

Minimum depth of the - Ground surface minus 300 m.

. . - In the case of rock salt in a steep deposit, the minimum requirement is taken into account by
effective containment zone

projecting the salt dome surface 300 m downward.

- Maximum expanse of the coherent distribution of areas created by 2D or 3D processing for the

Surface of the reposito . . . . .
postiory respective rock formation with relevance for a repository site.

Preservation of the - Where there is clear evidence or data that the preservation of the barrier effect appear is doubtful,
barrier effect the minimum requirement is considered not to have been satisfied.

Table 8. Geoscientific weighting criteria in Germany, pursuant to Section 24 StandAG (BGE, 2020)

Geoscientific weighting criteria

Criterion 1  Evaluation of the transport of radioactive substances by groundwater movements in the effective containment zone
Criterion2  Evaluation of the rock formation configuration

Criterion3  Evaluation of the spatial characterization

Criterion4  Evaluation of the long-term stability of favourable conditions

Criterion5  Evaluation of the favorable geomechanical characteristics
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Table 8. Continued

Geoscientific weighting criteria

Criterion 6  Evaluation of the tendency to form fluid pathways

Criterion 7  Evaluation of gas formation

Criterion 8  Evaluation of temperature compatibility

Criterion9  Evaluation of retention capacity in the effective containment zone
Criterion 10 Evaluation of the hydro-chemical circumstances

Criterion 11 Evaluation of protection of the effective containment zone by the overburden

Phase 1 ol 2-8-5= TR Al133 AR2~24200 YA BiAl = 24871221
= S5ohe A=A 7 =] QPR A2 flol] fEleh A 21 71 4= Qe FHAAE Al Hsflof ot

= X0 & olof| W} BGEx At Hela U e, HES, 244802 AHSIUth(BGE, 2020). Phase 1 - Step
19] AvtE FZHE I A|(Sub-areas interim report)”} WEE|Y, 1 ]9 7147|321 BASE(Das Bundesamt fiir die
Sicherheit der nuklearen Entsorgung)= tado1E A9t ] 20] 2] 1A A1 A%t =, w5k}, ALz it I
502 FAH HE7T 3] 9] (Specialist Conference Sub-Areas)E A~ IHHBGE, 2023).
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F21E Ageith Tt B8 A7 2of whet s3] o8] oFA/d H7HE 4385k, F2| 9] A FZARE SIRF ZAL
T2 O3S FHRIT o] @A A= BGEZH A BXAME T FH A E 275 BASE+ A9 3]9|(Regional con-
ference) & AR5k, ©]o1A| Phase 1 9|4 2| 3]9](Regional conference)E 4|23 Fig. 6)(BASE, 2023).

Search for a final repository site
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Fig. 6. Regional conferences in Germany (BASE, 2023).
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Phase I o|A:=Phase I - Step 204 A8 SHEXIE tef o= FAHAH Al1620] wheh A BEARS RYRit
ZAL ATE viERC 2 o8] oFAA Bt 5 s, ARSEH ZARE 95t S H B2 2 A4S BGE, 2020).

Phase TolA1= Al18%0]| wle} 345k 712 915t BA12 ZH]SITHBGE, 2020). E51 Phase 1A Z2A4H SH1
Zlof| thieh AR AR S92 oflH] QP W7 HE 4-a¥stal, T AvE B o2 FAAAH A9z whet 242
| FHFAE 8|1 gl HESH HFHA1E 2ATHBGE, 2020).

=U-2 Phase [ - Step 12] A3}l FZHH T1A|(Sub-areas interim report) S HHESI O H, o= 5] V=HAR
]

718 thet HEARAVE 7He 3 A SARER @ 4 Slek, SR TA] 00709] F12 A7 h AR TFig. 7),
1% 2 ol 240,874 km® o] 215 PR 217 A W8HE 2L 7T glom] A2 e A sk T

=

o] FHEE RES A9t MAL 194,157 km’ 2 SLFE O] F 54%7} ASARAAH 0] $HEZ]7} HThBGE,
2020). A 5L Phase [ - Step 25 X3 Fo]H 907 THEAE tfo g A mXA A} SHE XS Ads]al Qlct
(BGE, 2020).

(@) Sub-areasinhostrock  (b) Sub-areasinhostrock  (c) Sub-areasin crystalline (d) 90 Sub-areas
clay salt host rock

Fig. 7. General maps of sub-areas in Germany (BGE, 2020).
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2 2| 0] 2P {2 HAS Af=ekar ik

2008 | 17 Hel WA (the White Paper: Managing Radioactive Waste Safely - A Framework for Implementing Geolo-
gical Disposal) o]l tF2 A F=r0] B-2]47 Hx}=TFig. 81} o] Stage 1914 Stage 6.2 % L] o] SItHDefra et al., 2008).
Jet2008 d0f) AlRFE B2 A= 53d7E -G =T 20139 2-Dof] ofsh= [ HAER]7} H ot EAHSEA] 94
A A] Stage 3014 FHEIITHDECC, 2014). 71 015201430 2474 o] FAHIE ARl A X ALS| 2 B
k= L-8-2] ¥4 (Implement Geological Disposal: A Framework for the long-term management of higher activity radio-
active waste)”} 7R =|o] EE7FE]| QAT 20143 o 7 HE HiA = S H 2|98 /51“?501'7] 1ol F=r2] 28-S =7] GDF(Geo-
logical Disposal Facility) 7i&o]| thgt thz-2] o]slE H= J,].;q o] ™ s}l AFG9N, F= FH-=RWM(Radioactive
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Waste Management)©{|#]] National Geological Screening Guidance S TH=c5 3 UTHDECC, 2014). Screening Gui-
dancet= F=2] XA A4 (British Geological Survey, BGS)2} -2 H&7]34H0] 2tm & 2hgsto] 2 &%l 0™ GDF
o] obd I} T H A AA R E F9l517] $Ja) A=At National geological screening guidance= 201630 H7H=] L
o, ASAE WA A Sok= AFSHEE ARt 2, Fotdsie, A 2]o-& BGSollA] ARgSh= 137119
2148HA 2| ¥ 0 2 LE=Q1a1, GDFO] 7|4 oAt Tl 214 27 SHof| 27402 9 J=7iE, flda E Bopd=
T 25} €F 1,000 m Zolo] o] ot 7]& B 2] 7] Q-E AFSthFig. 9)(RWM, 2016). Screening Guidance®]] T2
AR 29 0] AT 22 IRt A HoHA £/ 0] =2 A R, A A, Ao, AR A A4, AR o= vk
AIA 8- Table 99} 2o it §-=2-0] 2tz ~%] E4]+= Table 107} ZTHRWM, 2016).

Advise
community
not suitable

Fig. 8. UK site selection process (Defra et al., 2008).
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adjoining areas

13 The Wealden district

2729-01-NDABGS

Fig. 9. The 13 geological regions in the UK (RWM, 2016).
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Table 9. Geological attributes in the UK (RWM, 2016)

Topic Geological attributes

- Distribution of potential host rock types (higher-strength rocks, lower-strength sedimentary rocks,
Rock type evaporite rocks) at the depths of a Geological Disposal Facility
- Properties of rock formations surrounding host rocks

- Locations of highly folded zones

Rock structure . .
- Locations of major faults

- Presence of aquifers

- Presence of geological features and rock types that may indicate separation of shallow and deep
Groundwater groundwater systems

- Locations of features likely to permit rapid flow of deep groundwater to near-surface environments

- Locations of features likely to permit rapid flow of deep groundwater to near-surface environments

- Distribution and patterns of seismicity

Natural processes .
P - Extent of past glaciations

- Locations of existing deep mines
Resources - Locations of intensely deep-drilled areas
- Potential for future exploration or exploitation of resources

Table 10. Principal information sources in the UK (RWM, 2016)

Topic Geological attributes
Rock fvpe - British Geological Survey (BGS) maps, memoirs and stratigraphic summaries
P - BGS UK3D model

- BGS 1:1,500,000 “Tectonic map of Britain, Ireland and adjacent areas”

Rock structure - BGS 1:1,000,000 map and contour overlay ‘“Pre-Permian geology of the United Kingdom (South)”
- 1:50,000 BGS solid geology maps and supporting memoirs
- Information gathered under rock type and rock structure topics
- Information gathered under resources about existing deep mines and offshore boreholes

Groundwater

- Maps of the distribution of aquifers in England, Wales, and Northern Ireland
- BGS/EA baseline chemistry and dominant geochemical processes report series

- BGS, National Nuclear Laboratory, University of Manchester Dalton Nuclear Institute Potential
Natural Changes and Implications for a UK GDF. Minerals and Waste Programme Commissioned
Natural processes Report CR/12/127. 2012
- BGS, Regional modelling of the potential for permafrost development in Great Britain. Minerals and
Waste Programme Commissioned Report CR/14/023 73. 2014

- BGS 1:1500,000 Coal Resources map
- DECC published information on conventional and unconventional hydrocarbons
- BGS 1:1500,000 Metallogenic Map (1996)
- BGS County Mineral Resource maps and reports
Resources - BGS Economic Geology Memoir series
- BGS BRITPITS dataset
- BGS Geolndex, NIINDEX and Off-shore Borehole Database for information on onshore and offshore
boreholes
- BGS Geothermal Prospectivity Map

G=- AH=2018' 12°Eo]| ¥ A (Implementing Geological Disposal - Working with Communities: An updated frame-

work for the long-term management of higher activity radioactive waste) & 7ot 2| <JALe] A o] 2 Zrofuiot 5-2-
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Fig. 10. Process for the implementation of geological disposal in the UK (BEIS, 2018)
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Fig. 11. GDF community partnership in UK (GOV.UK, 2022).



350 - &4

el
o
oN
ra
ox
J
|'>
N
Ho
Ho
0z
1z
ox
o
k=)
ox
rig

ool /K5 A 218 2ol el Aslslan SITKBELS, 2018). 20189 120] AT} o] SlhE
¥111A] GDF 30417 770] A12HE19]001, 2019% 190] ST GDF 34407 7o) tekela SR, @
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Community acceptance Community participation Community participates
after government after exclusion of in voluntary
site selection unsuitable areas siting process
Community
Whole ) . . express their
country Excluding unsuitable areas Excluding unsuitable areas willingness to
participate
Torming Continuous
Determining community and communication
the nominated area . governmﬁnt with the
Determining Continuous partnerships )
. . community
the candidate communication
area with the
community Determining
Site selection and announce the candidate
area
1 site Community acceptance Site selection Site selection

Fig. 12. Proposed site selection method.
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Table 11. Comparison of site selection methods

USA Sweden Switzerland Germany UK
Community Community Community Community Community
Site selection acceptance after participation after ~ participation after ~ participation after participates in
method government site exclusion of exclusion of exclusion of voluntary siting
selection unsuitable areas unsuitable areas unsuitable areas process
Site selection 17 years 14 years
period (1992-2009) (2008-2022)
Siting stages Stages 1-2 Phases 1-3 Stages 1-3 Phases 1-3 Stages 1-6
Timing of
community No participation Phase 2 Stage 2 Phase 1, Step 2 Overall
participation
Large-scale vertical
hydrol T h .
Geol ydr0. ogy opography Properties of r'novements
Geochemistry Soil strata Active fault zones
P host rock Rock type
Rock characteristics Rock type . Influences from
. . . Long-term stability Rock structure
Criteria for Climatic changes Plastic structures L current or past
. . . . Reliability of .. . Groundwater
site selection Erosion Brittle structures . mining activities
. . . ... geological database . .. Natural processes
Dissolution Mechanical stability . Seismic activity
. . Engineering L Resources
Tectonics Thermal properties suitabilit Volcanic activity and
Human interference  Geological events Y young groundwater
age
Local study and
Suspension of site Site selection Site selection recruitment to
. Phase 1, Step 2 .
selection complete complete community
partnership
Whole country
Current progress — O sites Whole country Whole country
— 5 sites — § sites — 6 sites Whole country Countries except
— 3 sites — 2 sites — 3 sites — 90 sites Scotland
— 1 site — 1 site — 1 site — in progress — in progress
(Yucca Mountain) (Forsmark) (Nordlich Lagern)

— Suspension
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