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Figure 1; Boumdaries of the revised conceptual hydrogeological (RCH) model, drainage catchments,
the Lac du Bonnet batholith, and composite lineaments from remote sensing and
geophysical surveys,
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CANDIDATE AREA CHARACTERIZATION -

DATA COLLECTION, ANALYSIS AND ARCHIVING *

CONCEPTUAL HYDROGEOLOGIC MODEL CONSTRUCTION

; THAI WASTE MANAGEMENT WORKSHOP 1, HYDROGEOLOGY
‘ ’ AECL, WHITESHELL LABORATORIES, PINAWA MB CANADA




BOREHOLE SITING, DRILLING AND LOGGING, AND
| TESTING

BOREHOLE SITING:

» o divide Candidate Area in separate structural domains, and
locate a few boreholes in each domain to extend surface
structural pattern to depth in stages: shallow depth (0 -

100 m); intermediate depth (100 -400 m); deep(400 -1000 m).

. orient shallow bore,holé(&) to ;_iz"ztel‘-s’ed all shallow Jjgint sets and
fractures zones, log and instrument boreholes as drilled fo
observe hydraulic interference.

. locate and orient deeper boreholes to intersect major fracture
zones at depth (case and cement off upper 100 m of deep holes).

DRILLING AND LOGGING: (see next slide)

THAI WASTE MANAGEMENT WORKSHOP 1, HYDROGEOLOGY
AECL, WHITESHELL LABORATORIES, PINAWA MB CANADA




BOREHOLE SITING, DRILLING AND LOGGING, ANDI
TESTING (cont’d)

DRILLING AND LOGGING:

. core shallow boreholes (trzple tube) and deeper boreholes below
the 100 m level (drill with water and flush cuttings); identify

“ - and orientate permeable ﬁactures / fracture zones / aquifers

. standard geophysical lqgs, T v/ BATYV, flow meter.

TESTING: SINGLE BOREHOLE HYDRAULIC TESTING:

. straddle packer: clo_sed,s -,stem__m ection (Leugeoﬁ constant
flow, constant head, pulse; open system constant flow, constant
head, slug, rising head: heat pulse.

. multi-packer (piezometer) testing: closed system pressure falloff/
buildup; open system, slug, rising head.

INTERFERENCE TESTING:
. test well and observation well(s) / piezometer(s).

THAI WASTE MANAGEMENT WORKSHOP 1, HYDROGEOLOGY
AECL, WHITESHELL LABORATORIES, PINAWA MB CANADA
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H/Ho

1.00 -
050 Matched with type
curve Cpe®® =1E20
0.80 Match point:
t = 3000 sec, tp/Cp =1

0.70
0.6C
0.50 1

Shut-in packer-inflation pressure pulse test, Borchole WB3,

Interval #3 (borehole length: 650 to 700.7 m)
0.40 J5hut-in rising head model, Ramey et al, 1975,

= 8\ 8 "y

where j1 = 1.518-3 N*s/m?, V,=7.32E-2m’,
0.30 $p,= 4.47E-10m”N, L=50.7m,

k= (0.159*1*1.51E-1*7.32*E-2*4.47*E-10) /(50.7*3000)

2
0.20 Fk=352B-20 m
0.10
0.00
1000 10000 100000

Time since test began - m

1000000

Figure 10: Plot of normalized shut-in interval pressure fall-off (due to packer-inflation pulse) versus test duration in borehole WB3
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0.80 Q, z Match point:

t = 1E5 sec, L/Cp = 0.45,
0.70 \
' Ne
0.60 ‘\

0.50

Shut-in pressure build-up test WG3 #3, 83.03.25 to
0.40 4— 93.05.08, Test Interval length: 580 to 722 m,
Shut-In rising head model, Ramey et al, 1975,
where ;1 = 1.544E-3 N*s/im®, V, = 1.195 m®,

O. R —

30 Pys 4.47E-10m/N, L = 142 m,

k = {0.159%0.45%1 544E-3"1.195°4.47"E-10) /(142*1E5)
k=4.26-21m?
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Figure 11: Plot of normalized shut-in pressure build-up versus test duration in a packer-isolated interval in the
lower part of borehole WG3.



URL15HT4
WB1HT-34
WGILHT-D7
WBIWB-3
WGIHT-F1
WAIHT4
M4B-2HT
URL1HT-3
URL15HT-4
WG1HT-F3
WAIHT-8
AC3

ACI15
OC1/0C2
RM13 EBH
URLHG7-3
URL3HT-8
WG3SI-2
WGIHT-F6
WB3HT-4C
URLI13-PZP9
WGIHT-F7
SM1
WGIHT-F§
SM7

GCl1
WAILHT-48
WG3S1-3
WG30Sp4
WGIHT-F9
WB3HT-14
URLIHT-5
WGIHT-F10
WB3HT-5
WB3HT-8
WBIHT-29
WB3HT-9
WB3HT-3
WN9-4
WGIHT-F13
WGIHT-F15
WAILHT-47
WIIHT-i4
URL2HT-13
WILHT-06

7.1

48.84
2.19
5.143
4.075
35.1
1
1.8
2294
384.2
48.84
199.7
63.6
48.84
20.6
43.84
23.2
20
199.7
142.2
122.2
48.84
10.15
71
48.84
199.73
50.38
13
50.38
50.7
113.7
43 .34
48.84
20
20.3
399.8
142.3

233
240
253.2
320.06
3331
3442
372
374.6
413
415.8
425
426
426
443.3
448.64
457
467.6
468.3
498
512.7
5339
571.3
574.6
586.3
643.1
620.7
685.1
687.5
567.9
857.6
883.2

2.23E-19
4E-20
3.23E-18

5.76E-19
27E-17

7.89E-20
1.09E-19
3.2E-18

1.61E-20
4.37E-18

4.4E-20

2.49E-20
2.61E-19
2.61E-20

3.78E-21

2.28E-20

229E-20

3.42E-20
4.6E-20
1.6E-20
4 5E-20

2.88E-20
3.66E-21
4.5E-21
7.7E-21

8.8E-21

6.7E-18
4.2E-18
1.3E-20
2E-20
14E-19
9.9E-21
3.9E-20
4.2E-21
2.7E-21
2.5E-22
5.2E-20
2.2E-20
1.1E-21

1.90E-21
1.10E-21
T.40E-21
1.40E-20

1.10E-21

1.90E-214
4.70E-21

* SPCPI = straddle packer constant pressure injection: SPP = straddle packer pulse; OSPRH = open standpipe rising head;
SPPBU = straddle packer pressure buildup; WBPBU = Westbay pressure buildup; OBHSp = open borehole seepage.

Table 1: Summary of permeability tests in sparsely fractured rock versus test interval mid-depth,

Whiteshell Research Area.
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2PPS~WELL STORAGE-INF RES- FORMULA(OIL)

INPUT DATA :
fATION VOLUME FACTOR
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JOSITY

\L COMPRESSIBILITY

:RVOIR THICKNESS

% RADIUS

TA RATE QN-Q{N-1)}

3SURE MATCH

£ MATCH

AL SYSTEM CURVE MATCH [CDE2S]F+M
1 K MEDIUM CURVE MATCH [CDE2S]F
NSITION CURVE MATCH ( LE-2S )
RESULTS :

MEABILITY THICKNESS

MEABILITY
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GROUND

DATA COLLECTION, ANALYSIS AND ARCHIVING

CONCEPTUAL HYDROGEOLOGIC MODEL CONSTRUCTION

: THAI WASTE MANAGEMENT WORKSHOP 1, HYDROGEOLOGY
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PIEZOMETER CONSTRUCTION AND MONITORING
PIEZOMETER CONSTRUCTION:
MULTI-PACKER (MP) CASING SYSTEMS’

. o Surface collared: Wesz‘bay MP casmg system
AECL ]\ﬂ” casmg system
. B mgg&un_d AECL ]\ﬂ’ casmg system
0

PIEZOMETRIC LEVEL MONIT.RING

profile; smgle mterval continuous pressuré prof le (HDAS:
surface collared); multi-probe, remote transmitted, continuous
pressure profiles.

o AECL MP CASING SYSTEMS: multi - interval, continuous pressure
profiles (UDAS: underground - collared),

THAI WASTE MANAGEMENT WORKSHOP 1, HYDROGEOLOGY
AECL, WHITESHELL LABORATORIES, PINAWA MB CANADA




HYDRAULIC HEAD

COMPONENTS: PRESSURE HEAD (m): y= P/ p*g, where P = gauge
~ pressure, and p = pore fluid density
(Vanes Wltht mperature and dissolved ions).

ELEVATION HEAD (m) z, where z= measurmg pomt elevation,
f.;-i {:}

RANGE: between the hzghesf and ves. elevations at the water table
| between the regional bomnd aries, and above the fresh water / salt
| water interface

O

,A._ . THAI WASTE MANAGEMENT WORKSHOP 1, HYDROGEOLOGY
' Y AECL, WHITESHELL LABORATORIES, PINAWA MB CANADA
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152mm Diameter Borehole Packer System
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FIGURE 2: Operation of a Westbay Electric Pressure Probe
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June 2, 1994 data
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