SASK, HIGHWAYS AND TRANSPORTATION

CROSS SECTION ACROSS THE MONTREAL RIVER
VALLEY ALONG HIGHWAY 165 (C.S. 165-02)

Report 0162-002 October 15, 1996
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BOX 3087
SASKATOON. SASKATCHEWAN. CANADA PHONE 374-6700
S7K 359

Saskatchewan Highways and Transportation
3130 - 8th Street East

Saskatoon, Saskatchewan

S7K 2H6

Re: Cross section across the Montreal River valley along Highway 165

Attention: Mr. Neil Richardson, P. Eng.

Dear Mr. Richardson:

Enclosed please find copies of:(a) cross section A-A' (Drawing 0162-002-01,

in back), borehole logs from SHT Montreal River Nos. 1 and 2 ( Appendix A), and
carbonate content of tills in these boreholes (Appendix B). In addition to

the borehole logs at sites 1 and 2, the La Ronge 4 borehole Tog was added at
site 3. The La Ronge borehole was drilled in the vicinity of SHT Montreal River
No. 1, the exact location of which was not confirmed (see map in Drawing 0162-
002-01).

The Paleozoic limestone and dolomite unit was encountered in the La Ronge

4 borehole (site 3), the Lower Cretaceous Mannville Group in SHT Montreal

River No. 2 and La Ronge boreholes (sites 1, 3), and Quaternary deposits (units

1-5) were encountered in all three boreholes (sites.1, 2,.3).

The Lower Cretaceous Mannville Group is composed of b9 m ot interbedded, soft
sandstones and shales. The Mannville Group is the thickest and most extensive
aquifer in the area. The contact between the Paleozoic limestone and dolomite

unit and the Cretaceous Mannville Group is an erosional unconformity.



The Quaternary deposits are composed of up to 81 m of tills and stratified
sediments, which includes units 1 to 5 (Drawing 0162-002-01). Unit 1 is composed
of up to 22 m of till and sand. The tillTinunit 1 has a mean carbonate content
of 7.1 1.4 mL COZ/g (Drawing 0162-002-01). The contact between the Lower

Cretaceous Mannville Group and unit 1 is an erosional unconformity.

Most of the sand in the Quaternary section occurs in unit 2, which constitutes
the main glacial aquifer in cross section A-A'. Unit 2 is composed, in
ascending order, of 6 m of interbedded, gray till, sand, and clay; 16 m of

fine to medium, gray sand; and up to 2 m of gray clay. The contact between

units 1 and 2 is nonconformable.

Unit 3 is composed, in ascending order, of 13 to 18 m of gray till, which has
a mean carbonate content of 17.1%t1.6 mL COZ/g and 1 m of gray clay. The
contact between units 2 and 3 is nonconformable. Unit 4 is composed of 14 to
21 m of til11, which has a mean carbonate content of 12.0% 1.2 mL COZ/g. The
contact between units 3 and 4 is nonconformable. Unit 5 is composed of up to
9 m of fine to coarse sand, which is pebbly at the base of the unit. The

contact between units 4 and 5 is thought to be conformable.

The carbonate content of the tills in units 1, 3, and 4 indicate that these
ti1ls were deposited during separate and distinct glaciations. The strat-

igraphic relationship of oxidized till of unit 1 underlying unoxidized till
at the base of unit 2 (site 3) suggests that unit 2 represents a fourth

s FONAL ™,
glaciation. //ZGDN RN
oy A

Sincerely Yours,

E.A. Christiansen, P. Eng., P. Geol.







Appendix A. Geologic logs compiled in this study.
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SHT 73

MONTREAL RIVER NO.1
165-02/15-904.5-10.3R

/13 1996

BOREWOLENO. .1 N1S_ 73-1/13
LAND LOCATION
UTM COORD. 13:352500F /60803008

PROJECT MONTREAL RIVER
CONTROL SECTION .....165-02
STATION___15+304.5 orrse7_10.3mRT. CL.

GRD. ELEV. _ 454, 00m  OEPTH _74.05m
DAYE DRILLED JUNE 17 7o JUNE 19 1996
COND. WATER _470 __ MICROSIEMENS/CM AT 25°C
COND. MUD __500 ___ MICROSIEMENS/CM AT 25* C
SPECIFIC GRAVITY MUD

SUPERYISOR L. SINCLAIR
ASS'T SUPERYISOR

LOGGED 8Y L, SINCLAIR
INSTRUMENT W10C0 1500

PROBE ELECTRIC
PROBE GAMMA
PROBE CALIPER
DATELOGGED . JUNE 19 1996
TIME OF LOGGING __1000 Hrs 1o __ 1130 uRs
DRILL OPERATOR __M. MILLER

CONTRACTOR
REMARKS __ASS'T OPERATOR: M, MINCHUK

CUTTING SAMPLE INTERVAL 1.5m

CORE SAMPLE INTERVAL

FROM

CASING DEPTH

CASING WALL THICKNESS

WATER OR MUD (EVEL

ABANDORMENT e

BIT SIZE 4.3/4" WALMAC INTERVAL VARIOUS

BT size 43/4" WAIMAC INTERVAL VARIOUS

BIT SIZE INTERVAL

TYPE OF DRILL RIG 1250 FAILING _

DEPTH SCALE SPEED

SP. 73.58 S0 MY 15 M/MIN

RES. 73,501 100 ohms 15 M/min
AMMA| 74 1 0-100 ces 8 M/nin
L. 73.5m| 11/4-18" 15 m/min

GAMMA TIME CONSTANT(1LC)____ 5 SECONDS
GEoloGy By E.A. CHRISTIARSEN __ 05/09/9

CUTTING SAMPLE DESCRIPTION

GAMMA-RAY R CALIPER
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50-30-20 =507 SAND, 302 SILT, 20% CLAY
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SHT 731713 1996
MONTREAL RIVER NO.2
165-02/17+968.5-32.2L
BOREHOLE NO. 2 N1s. 73-1/13 PROJECT HONTREAL RIVER
LAHD LOCATION CONTROL SECTION 165-02

UTM COORD. 13:35
GRD. ELEV, _ 435.81n

/
DEPTH _73.1514

STATION . 17+968.5 1  oFfsET 32.2M LT, CL.

DATE DRILLED _JUNE 1970
COND. WATER ___470 _ MICROSIEMENS/CM AT 25'C
COND. MUD ___ 750 MICROSIEMENS/CM AT 25 C

199

CUTTING SAMPLE INTERVAL 158

CORE SAMPLE INTERVAL

FROM
CASING DEPTH 2.5

SPECIFIC GRAVITY MUD CASING WALL THICKNESS
ig;ﬁnw;ljg&wm . WATER OR MUD LEVEL

ABANDONMENT _PIF7OMFTER INSTALLED
LOGGED BY L. SINCLAIR BIT SizE 4374 WALRAC — wteRvaL 0=73. 150
INSTRUMENT HIDCO 1500 BIT SIZE INTERVAL
PROBE ELECTRIC BIT SHE TERVAL
:gggg &TPME; TYPE OF ORILL RIG 1250 FAIUNG
oMTELOGGED _____ JUNF 25 1996 D,E FIH SCALE SPEED
TIME OF LOGGING 10 ST 20 Y 15 w/nin
DRILL OPERATOR R, MILLER RES. 71 u 100 onms 15 w/min
CONTRACTOR AMMAT 73 4 0-100 ces 8 m/min
REMARKS _ ASS’T OPERATOR: M. MINCAUK KAL_ [ /73n 1174187 | 15 w/nin

GEOLOGY BY

GAMMA TIME CONSTANT (1.C)____ 5 SECONDS
E.A. CHRISTIANSEN — 05-09-96

CUTTING SAMPLE DESCRIPTION

GAMMA-RAY R CALIPER
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Appendix B. Carbonate content of tills in SHT Montreal River Nos. 1
and 2 boreholes.
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REPORT

SHT MONTREAL RIVER 1

M346 E.A. CHRISTIANSEN AUG. 15/96 (17) PG. 2472 [0.5 GM BR DIG.]

1 %Ca BY AA OT96.81

2 %Mg BY AA

3 Wt% DOLOMITE=COL.2%7.5852

4 Wt% CALCITE=(COL.1- (COL.2%1.6486))%2.4973

5 TOTAL Wt% CO3 (COL.3+COL.4)

6 WT%DOLOMITE/Wt% CALCITE (COL.3/COL.4)

7 CO2 FROM CALCITE=COL.4%2.238

8 CO2 FROM DOLOMITE=COL.3%2.429

9 TOTAL CO2=COL.7+COL.8

%Ca $Mg WT%DO WT%CAL CO3TOT DO/CAL CO2CAL CO2DOL CO2TOT

BR2 5.25 1.58 11.98 6.61 18.59  1.81 14.78 29.11 43.89
LS6 911-8.5m 1.20 0.76 5.76 -0.13 5.63 -43.61 -0.30 14.00 13.71
LS6 913-11.4m 1.06 0.72 5.46 -0.32 5.14 -17.22 -0.71 13.27 12.56
LS6 915-14.5m 1.02 0.85 6.45 -0.95 5.50 -6.77 ~-2.13 15.66 13.53
LS6 917-17.5m 1.02 0.78 5.92 -0.66 5.25 -8.91 -1.49 14.37 12.88
LS6 919-20.6m 0.98 0.74 5.61 -0.60 5.01 =-9.37 -1.34 13.63 12.29
LS6 921-23.6m 0.97 0.74 5.61 -0.62 4.99 -8.99 -1.40 13.63 12.24
LS6 923-26.7m 0.93 0.71 5.39 -0.60 4.78 -8.97 -1.34 13.08 11.74
LS6 926-31.3m 1.16 0.82 6.22 ~-0.48 5.74 -12.98 -1.07 15.11 14.04
LS6 928-34.3m 1.60 0.93 7.05 0.17 7.22 42.29 0.37 17.13 17.51
LS6 930-37.4m 1.65 0.96 7.28 0.17 7.45 43.30 0.38 17.69 18.06
LS6 932-40.4m 1.49 0.88 6.67 0.10 6.77 68.13 0.22 16.21 16.43
LS6 934-43.0m 1.46 0.88 6.67 0.02 6.70 289.52 0.05 16.21 16.27
LS6 941-54.1m 0.53 0.22 1.67 0.42 2.09 3.99 0.94 4.05 4.99
LS6 945-60.2m 0.77 0.27 2.05 0.81 2.86 2.52 1.82 4.97 6.79
LS6 949-66.3m 0.90 0.28 2.12 1.09 3.22 1.94 2.45 5.16  7.61
LS6 953-72.4m 0.61 0.33 2.50 0.16 2.67 15.20 0.37 6.08  6.45
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REPORT

SHT MONTREAL RIVER 2

7 E.A. CHRISTIANSEN AUG. 15/96 (15) PG.

Ca BY AA

$Mg BY AA
Wt% DOLOMITE=COL.2%*7.5852
Wt% CALCITE=(COL.1-(COL.2*1.6486))*2.4973
TOTAL Wt% CO3 (COL.3+COL.4)
WT%DOLOMITE/Wt% CALCITE (COL.3/COL.4)

CO2 FROM CALCITE=COL.4%*2.238

CO2 FROM DOLOMITE=COL.3*2.429
TOTAL CO2=COL.7+COL.8

0T96.82

%Ca Mg WT%DO WT%CAL CO3TOT

5.05 1.55 11.76 6.23 17.99 1.
955-1.2m 0.71 0.66 5.01 -0.94 4.06 -5.
956-2.3m 0.60 0.67 5.08 -1.26 3.82 -4.
957-3.8m 0.84 0.72 5.46 -0.87 4.59 -6.
959-6.9m 0.87 0.72 5.46 -0.79 4.67 -6.
961-9.9m 0.91 0.81 6.14 -1.06 5.08 -5.
963-13.0m 0.87 0.78 5.92 -1.04 4.88 -5.
966-17.5m 1.68 1.17 8.87 -0.62 8.25 -14.
968-20.6m 1.55 0.99 7.51 -0.21 7.30 -36.
970-23.6m 1.50 0.90 6.83 0.04 6.87 168.
972-26.7m 1.56 0.95 7.21 -0.02 7.19-467.
974-29.7m 1.43 0.95 7.21 -0.34 6.87 -21.
988-51.2m 0.80 0.55 4.17 -0.27 3.91 -15.
990-54.1m 0.65 0.47 3.57 -0.31 3.25 -11.
992-57.2m 0.70 0.25 1.90 0.72 2.62 2.

2

473 [0.5 GM BR DIG.]

éfngz izawwﬁumwm %%nud&@? ;ZZ{ —
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-0.
-0.
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1.

0

DO/CAL CO2CAL

.94
-2.
-2.
-1.
~1.
-2.
.32

11
82
94
77
38

39
46

03
76
60
70
61

CO2DOL

28.
.16
.34
.27
.27

12
12
13
13

14.
14.
21.
.24

18

16.
17.
17.
.13

10

8.
.61

4

56

92
37
56

58
50
50

66

CO2TOT

42
10
9

11
12
12

16

9
7
6

.50
.05
.52
11.

33

.49
.55
.05
20.
17.

17
78

.67
17.
16.

47
74

.54
.96
.21
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EDITION 2 73-1/13

CANADA

437000m E.

4670000 €
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MONTREAL RIVER
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