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HYDROGEOLOGICAL ASPECTS:

· HOST AREA SCREENING

o
• POTENTIAL CANDIDATE .u ......n

• CANDIDATE AREA '-'....H

"."",.,

• FAVOURABLECANDIDATE CTERISTICS

• CANDIDA CHARA

• RESEARCHAND DEVELOPMENT
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HOST AREA SCREENIlvG

PREREQUISITES: environmentally safe and publicly acceptable

n+o,h'"locate a
,provided that
safe.

r 'rrzc,mber of
tractor in the "host

geolog ", ; a ref)resentative
entative from the utility company
funding the screening;

ary / inclusionary s,cree,ns to locate host areas (>1000 km2)

tential host comm' ."s ; select, evaluate and characterize
a candi ea within each of host areas; select a preferred
candidatesite (25 km2) within the evaluated candidate areas With public
participation; characterize the candidate sites; select a preferred
repository site with public participation

• form a host area <err,ao.,

eachofthe scient(fic
area screening"
from¢achgf the host commu l

STRATEGY: use an investigative ff£l::;U

preferred repository site
ongoing investigations showo

PROCEDURE:

•
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PROCEDURE FOR CONSTRUCTING THE REVISED
CONCEPTUAL HYDROGEOLOGICAL MODEL

Geological daIa so""",,
Remote
SUrface
SubsurfaCe

--

Geological data:
Lithology
S1nJclure
Lineaments

Geological1inamenls

J__
Geophy.<icallineaments

Revised Preliminary Conceptual Hydrogeolgic Model
Modify PreliruinaIy RockIWater Propertiesiintemal Boundaries

Revised Conceptual Hydrogeologic Model

Figure I: Procedure for constructing the revised conceptual hydrogeological model



Scales of Investigation during Siting

o 5 10
I I
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Repository Scale
(>5 km2

)
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(>1000 km2
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EXCLUSIONARY / INCLUSIONARY HYDROGEOLOGIC
CRITERIA

l.SK (low peak
Celeration);

REGIONS O~E~0NOMIC
LDEPOSITS

TYPE: IN PLUTONIC VII<'

• GEOLOGICALLY

• INLARGEPL

•

I:( " ',:);';/: :::)

• TOPOGRAPHIC POSITION: IN WELL-DRAINED UPLAND (in potential

groundwater recharge area with long groundwater flow paths)
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E1S 1.4

Other Studies

•

•

I·<';jei;i< ICanadian Shield

~ Field Research Areas (Rft

AECL Seismograph

Natural Analog Study./
/

./
.,/

/



Peak Horizontal
Ground Acceleration

(Exceedence Probabi&ty:
10% per 50 years)

m·s" Zone
o

0.04

0.08

0.11

0.16

0.23

0.32

o
Canadian

Shield
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HYDROGEOLOGICAL ASPECTS:

• HOST AREA SCREENING

o
• POTENTIAL CANDIDATE :&..lL,~~'

• CANEJIEJATEAREA

• FAVO CTERISTICS

• CANEJIEJA'R

• RESEARCHAND DEVELOPlvlENT
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POTENTIAL CANDIDA

o
• HYDROGEOLOGIC

• HYDROGEOLOGIC

• HYDROGEOLOGIC MAPPING

• CANDIDAtE AREA SELECTION
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HYDROGEOLOGIC ENVIRONMENT AND GROUNDWATER
REGIME

CONCEPTS:

DESCRIBE THE HYDROGEOLOGIC ENVIR

•

•

.(GEOLOGY: MAJOR STRUCt
BOUNDARIES / PE

";,t::,',:iiii:/',':j

TOPOGRAPHY: FLOW SYSTEM'GE()ME

ITHOLOGIC
lIT DISTRIBUTIONS

..
YDRAULIC GRADIENTS

DESCRIBE THE GROUNDWAT:

•

•

•

•

HYDROLOGIC BALANCE

.~ "',~

STORAGE DISTRIBUTION'

HYDRAULIC HEAD DIST

RECHARGEIDISCHARGE

7AL RECHARGEffISCHARGE

CTIVE POROSITIES

ON: FLOW PATTERNS

.K: SEEPAGE VELOCITIES

• PHYSI<!jJAL/CHEMICAL PROPERTIES: DENSITY, VISCOSITY,

TEMPERATURE
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HYDROGEOLOGIC M
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HYDROGEOLOGIC MAPPING (regional scale)

«trp,nms:' catchment

PLOT (from existing maps / aerial photograhs / data):

SURFP//€E DRAINAGE:

. recharge

. catchment area;mean
m.a. base flow

ernperature, precipitation,
ee/j, direction

LITHOLOGY/ STRUCTURE: go
lineaments (major faz

CALCULATE.'m.a. catchment (RY); m.a. basejlow yield (BFY);
m.a. potential evaporation (PE); m.a. groundwater discharge use
(GWDU); m.a. groundwaterflux index (GWFI): assume GWFI =

. BFY + PE (from GW discharge areas) + GWDU
THAI WASTE MANAGEMENT WORKSHOP 1, HYDROGEOLOGY

AECI•• WHIU;SlmI.L I.ABORATORms, PINAWA Mil CANADA

WEATHER STATION: location;
rainfall,

GROUNDWATER DISCHARGE P
and discha

AQUIFER CHARACTERIS

STREAM DISCHARGE STATIO .
annual (m.



CANDIDATE AREA SELECTION

FAVOURABLE CHARACTERISTICS:

- . regional upland location ca.ltop()gtaphiC relief;
- few and widely spaced major lin..",....« tits .••. 'tw inter-spaced

s);
- absence of post-glacial fa~lts a -scale faults;
- far from operating or abando ed wn or

inferred minera . mic potential;
- in a region with a large epth ofplutonic rock,

with unifonll es, and extensi~ outcrop;
- absence of areas protect~db isHUiCln or publically valued;
- in a regional catchment with .
- contains areas of potential CinCH Site size (25 km2) with no

evident large faults

CARRY OUT FIELD RECONNAISSANCE (geology, geophysics, hydrogelogy)

EVALUATE FIELD DATA / SELECT 2 OR 3 CANDIDATE AREAS
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Fig. 3. A recharge-discharge map from a three-dimensional field example, Good Spirit Lake
drainage basin, Saskatchewan, Canada (after Freeze, 196ic).



HYDROGEOLOGICAL ASPECTS:

• HOST AREA SCREENING

o
• POTENTIAL CANDIDATE .uL....,a

• CANDIDATEAREA

• FAVOURABLE CANDIDATE "--,.<-",,,1.,<\..£ CTERISTICS

• CANDIDATE SITE CHARACTERIZATION

• RESEARCHAND DEVELOPMENT
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CANDIDATE AREA CHARACTERIZATION:

• PIEZOMETERiCONSTRUCTI

'NAISSANCE
.... ·''APPING

PLING

AIRBORNESU

LJ'L.JL.J SITING, DRILL/.

• OPTIMIZING SITE CHARACTERIZATIOs't:s:' >,,~,"'~

•

•

• GROUNDWiX

• DATA COLLECTION, A.NALYSIS AND ARCHIVING

• CONCEPTUAL HYDROGEOLOGIC MODEL CONSTRUCTION
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OPTIMIZING SITE CHARACTERIZING COSTS

STRATEGY: use the
o (which includes a

involved in the siting prpces
required complementary char.
and validate or adjust.th'e cohceptital

.... ; ,'.',,-;-,'. '::: ',:<:. ::< :<:,< ,-,', ,:.: ......:/....:<:,.' " :::,::.::.:" .... -':;0':: .. ':':"'::"'::":','; -

the Candidate Areas.

PROCEDURE:. rm a conceptual hyd. :eologic modelling group;
study t hydrogeologic map (llJ4,preliminary conceptual model
ofeac andidate Area; identify the complementary data
neededby each scientific dis.cipline (geology, geophysics,
geochemistry, hydrogeology) to complete a conceptual
hydrogeologic model; locate the grid areas and boreholes at
which the required data could be collected in the most efficient

way
...b....} T_HAI_W:::,:AS:::.:;TE~' ]\;.:::1AN=AG:.:::E::::.:M::.:EN~T::.:W.;..:::OR.::;;KS=P.:.;;.:.O::.::.P:.;.:;l,::.::H:::::.YD.:::;R::.::O=GE::...' O_LO_G_y _
~ AECI., WHlTESHEI.L IABORATORIES,I'INAWA Mil CANADA



CANDIDATE AREA CHARACTERIZATION:

• OPTIMIZ1.NG SITE

• REMOJ'E SENSING, AIRBORNE S

• BORJiJHOLE SITING,

• PIEZOMETERCONSTR

• GROUNDWATE

IITORINV

• DATA COLLE(jJ/Jj'ION, ANALYSIS ANE)ARCHIVING

• CONCEPTUAL HYDROGEOLOGIC MODEL CONSTRUCTION
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REMOTE SENSING, AIRBORNE SURVEYS AND
RECONNAISSANCE MAPPING

MAPS OF PLUTON

..AL.. materials,
or major faults ~u.>,in'ftReCILof!.

MAP HYDROGEOLOGIC CON

geographic features; surface

WJorr>' lineaments
l~natures):

. ,groundwaterQischarge

patterns and areas; groundwater discharge features (springs; seepage);

water welllocationslcharacteristicS(yield & quality);

aquifer characteristics (location, geometry & parameters)

CONSTRUCT 2-D SECTIONS: showing plottedfeatures given above, and
conceptual groundwater flow systems compatible with mappedfeatures

....b....}o T_HAI-----'W=AS=TE'-".MAN=A=G=E=ME=N;.;;;T=W=OR=KS=H..:..:O=P=1,.:..:;H=.YD=R=O=GE=-O_LO_G_Y _~ AECL, WHITESHELl, LAllORATORIES, PINAWA MB CANADA



•

o

@]W03

,r ---: -.-
I ,-

•,
••

,,,,,
•,,,

-G1NADA: ,
Us- - - \. • Wl"iIesheII

'A - - J. _ _ ResecI'c:h'hea I---_..J _

"
WN4. 9, 11

..~
(]

/
\.

[1]WJl ",

~ -1&

o Canadian Shield
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