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;fi”;PROCEDURE

HOST AREA SCREENING
PREREQUISITES: environmentally safe and publicly acceptable

._'TEGY use an mvesttganve. .
preferred repository site (4km?). th
ﬁgngomg investigations show that t

ber of
-or'm the “host

' form a host area screening

entative from the ut.,my company
funding the screenmg,

partzcrpaﬁbn characterize the candzdate sites; select a preferred
repository site with public participation
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PROCEDURE FOR CONSTRUCTING THE REVISED
CONCEPTUAL HYDROGEOLOGICAL MODEL

Geological data source:
~ Remote

Geological inaments

- it Lot

Revised Preliminary Conceptual Hydrogeolgic Model
Modify Preliminary Rock/Water Properties/Internal Boundaries

Revised Conceptual Hydrogeologic Model

Figure 1: Procedure for constructing the revised conceptual hydrogeological model
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EXCLUSIONARY / INCLUSIONARY HYDROGEOLOGIC
CRITERIA

) ROCK TYPE: IN PLUTONIC ROCK IN

GEOLOGICALLY STABILIT®

L DEPOSITS

DRAINED UPLAND (in potential

‘groundwater recharge area with long groundwater flow paths)
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. HYDROGEOLOGIC ENVIRO IMENT
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CANDIDATE AREA SELECTION
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'ISDESCRIBE THE HYDROGEOLOGIC '

A

HYDROGEOLOGIC ENVIRONMENT AND GROUNDWATER
REGIME

CON CEPTS

. f:GEoLOGY MAJOR STRU}{' E[LOGIC
i | BOUNDARIES /_PER , ITY

TEMPERATURE
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HYDROGEOLOGIC MAPPING (regional scale)

PLOT (from existing maps / aerial photograhs / data):
S URFACE DRAINAGE: r:verS,lakes,mbuta

i | - boibinpigsin
LI TH OLOGY /STRUCTURE: _ge atures:

lineaments (major fau

GRO UNDWATER DISCHARGE.

and _dzsc

AQUIFER CHARA CTERIS ometry; parameters

Streams, catchment

¢ boundaries

: rols recharge

STREAM DISCHARGE STAT n; catchment area; mean
~ annual (m : m.a. base flow =~

WEATHER STATION location; n mperature, precipitation,

veed, direction

TE: RY) m.a. base flow yield (BFY)
m.a. potentzal evaporation (PE); m.a. groundwater discharge use
(GWDU); m.a. groundwater flux index (GWFI): assume GWFI =

- BFY + PE (from GW discharge areas) + GWDU
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CANDIDATE AREA SELECTION

FAVOURABLE CHARACTERISTICS

- %-1*reg1onal upland location and lief
- few and widely spaced major ter-spaced

- - absence of post-glacial faults and ¢ faults;
- far from operating or abandoned 1

inferred mine
- 'in aregion with a las _. |
with uniform _ ::outCrop;

- absence of areas proteg on or pubhcally valued
- ina regional catchment wit
- contains areas of potential Ca e Site size (25 km?) with no

evides flarge faults

CARRY OUT FIELD RECONNAISSAN_ E eology, geophysics, hydrogelogy)

EVALUATE FIELD DATA / SELECT 2 OR 3 CANDIDATE AREAS
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T*,:éﬁtéla' &itributed over the air-water interface and the valley sinks. .
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Fig. 7. Comparison of analytical solution (A) and numerica
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Fig. 1. Quantitative flow net and recharge-discharge profile for a two-dimensional, nonhomo-
geneous, isotropic composite ground water basin.

|

3
—
¥

] 7 T i : ; v T f
[] 1 1 ] ] | ] ' t !
||‘ |' 1 : 1 | : 1 : ! 1 : ! 1 :
Yo H i \ ! 1 1 ' 1 ! . ! ! !
A r L ' H T 1 ] i ! i i ¥ ! H [

' L W 1 ] [} 1 3 I
*M SR Y U N OO TN TR AN JUN S S S
; IR o H I 1 1 ! Y : I ! \

X \ 038 043 033 0.65 0rs 0.

RE CHARGE

DISCHARGE



CEUege’ §2 (EfELININEG PA H6[q 6ATQETCE S1q PA IWF{PEIITHICH] WIOGE]"
18 5 cowbeLron of pmo-qrmenerons] Jou beppelr (oL (ILwAejpontl wdnIfel’ pyerTcpenTD’

[} .
FOAB MoE Suvagraome voaiLng VOLK  ACMLCYF TXVORTWYLION s 25811 . .
alrutcll‘:.&'mg o === DIVECLION On SUONMPAYLEY WSOA
3 .erverr aer == EOAILOLEMLTL FIL '
: SrYCIVE FUKE CTVA —x=  AViZ¥ Llverg
Isx] YrrAMONW Ml PIONOCK' PEWAYS BHWE
-
wre §
-0000+¢
o002 @
. . [
- -o000S 2 _
i oo a
: -G000) g g
_ . . ] o 7
LTI/ // / - : L3}
/I oocor 8 "
. ’ -
. : : ‘ T Joooos E"
5 RFOM MYLIEMW. YHD MECHYKOE-DISCHYNEE HOHi"l DELENMIMED BA NWYLHEWYLICYT WODEr 00002
. -
+ 4 M =
? ' y 1 7 : bd 5100 M
: " ' 8 B AV oY g SRLLALAMIEALER S LKA RRANL L LLRLIXNANAET Ny [
J”wk%twm*%ﬁmwﬁ&?'mﬁmmm '-.' -+ JE = vl ‘.'-."--.'.l'- o T SR PGLL S 5
A i et A G N 5500
PANIV I N B 8 AN 4 E
I 5200
~
=
woLNNEN 5400 <
Y kFOM BYLLEVM DELEUNWIMED BA RIEFD EAIDEWCE’ .
L$200 1




103° oo’

RATE OF RECHARGE {+ve}
IN INCKES PER YEAR

L >10

RATE OF DISCHARGE (-ve)
IN INCHES PER YEAR

i

|

|

| eoop sPimIT

\ LAKE E 0=l
| 8uBBAsI

\’/ % <110

< -0

5!'30/' {DS o0

N APPROXIMATE BOUNDARY -
— ~= ~ OF GOOD SPIRIT LA
ESHOE SPIRIT LAKE
KE

\ DRAINAGE BASIN

N

3
N
~

MILES

Fig. 3. A recharge-discharge map from a three-dimensional field example, Good Spirit Lake
drainage basin, Baskatchewan, Canada (after Freeze, 1967c).
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CANDIDATE AREA CHARACTERIZATION -

OPTIMIZING SITE CHARACTERIZATIO!

NAISSAN CE

. BOREHOLE SITING, DRILLI NG

PIEZOMETER

'GROUNDWA

DATA COLLE ON, ANALYSIS AND ARCHI VING

CONCEPTUEL HYDROGEOLOGIC MODEL CONSTRUCTION
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OPTIMIZING SITE CHARACTERIZING COSTS

ologic modellingf g:f()'up;
reliminary conceptual model

geochemzstry, hydrogeolog&j"to complete a conceptual
| hydmgeologlc model; locate the grid areas and boreholes at
which the required data could be collected in the most efficient

way
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CANDIDATE AREA CHARACTERIZATION

OPTIMIZING SITE CHARACTERIZATION C(
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GROUNDWATER SAMPLING

DATA COLLECTION, ANALYSIS AND ARCHIVING

CON CEPTUAL HYDROGEOLOGIC MODEL CONSTRUCTION
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REMOTE SENSING, AIRBORNE SURVEYS AND
RECONNAISSANCE MAPPING

.C.NSTRU(‘T MAPS OF PLUTON LI-‘*__ UCTURE:

@ww surf cial materials, lzthologzc e try, lineaments
- ormajor faults (usmgé?'ge

MAP ﬁYDROGEOLOGIC CON

water well locatzons/chamcterzstzcs (yzeld & quality);

aquifer characterlstlcs ( locatr,on geometry & parameters)

CONSTRUCT 2-D 'SECTIONS: showing plotted features given above, and
conceptual groundwater flow systems compatible with mapped features
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FIGURE !: Locations of the Canadian Shield, Whiteshell Research Area (WRA), Grid areas,

the URL and Whiteshell Laboratory sites, and identifications of deep
borcholes (over 500 m length) drilled at the WRA
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