E.K. SAUER CONSULTING LTD.

GEOLOGY OF THE SASKATOON CHEMICALS LTD.
COOLING TOWER SITE

Report 0156-004

October 26, 1997







é? JZZ' %gZﬂdMQ&nu%wz Qandal&b?z ;23%(

CONSULTING GECLOGIST

B8OX 3087
SASKATOON. SASKATCHEWAN, CANADA PHONE 374-5700
S7K 359

E.K. Sauer Consulting Ltd.
232 111 Research Drive
Saskatoon, Saskatchewan
S7N 3R2

Attention: Dr. E.K. Sauer

Dear Karl:

Enclosed is a copy of letter report 0156-004 on the "Geology of the Saskatoon
Chemicals Ltd. Cooling Tower site". If you have any queries, please contact

me.

Sincerely yours,

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




INTRODUCTION

E.A. Christiansen Consulting Ltd. was commissioned by E.K. Sauer Consulting Ltd.
to determine the stratigraphy of borehole SH-06 (Drawings 0156-004-01, 02) and
to construct two cross sections, one across the northwest side of the south
Saskatchewan River valley (A-A', Drawing 0156-004-03) and another along the top
of the valley side (B-B', Drawing 0156-004-04). Cross section B-B' includes two
inclinometers (SI-01, $I-02), one piezometer (P-01), and one testhole (SH-06}

in the Cooling Tower site which is the focus of this investigation.

This study was conducted within the geological framework provided by
Christiansen (1995). The present study includes: (1) examination of cutting
samples provided by E.K. Sauer Consulting Ltd.“from-borehole SH-06(Appendix A), (2)
selection of till samples for carbonate analyses (Table 1, Appendix B) to aid in
the identification of tills, and (3) examination of Atterberg limits provided by
by E.K. Sauer Consulting Ltd. (Table 2).

STRATIGRAPHY

Bedrock and glacial deposits were encountered during the drilling of borehole
SH-06 (Appendix A, Drawings 0156-004-03, 04). The bedrock sediments include
the Judith River and Bearpaw formations, and the glacial deposits include the
Empress, Sutherland, and Saskatoon groups (Fig. 1).

Judith River Formation

In borehole SH-06 (Appendix A; Drawings 0156-004-03, 04), the Judith River
Formation is composed of about 10 mof noncalcareous, deltaic.sand and silt
and white calcareous sandstone beds. In borehole SH-01, about 27 m of this
formation was penetrated.

Bearpaw Formation

The Bearpaw Formation is composed of 18 to 23 m of marine, noncalcareous, gray

silty clay. The contact between the Judith River and Bearpaw formations is




Table 1. Carbonate content of tills in borehole SH-06.

STRATIGRAPHIC UNIT N X SD

Battleford Formation 3 35.00 1.25

Floral Formation, lower till 5 35.64 1.69

Warman Formation 2 18.90 2.30

Dundurn Formation, upper till 5 33.18 3.80

Dundurn Formation, Tower till 8 24 .48 2.03

Table 2. Atterberg limits of tills

STRATIGRAPHIC UNIT BOREHOLE N X W SD X Wp SO XIp SD
Warman Formation SI-01 4 47.70 1.61 16.33 0.52 31.37 1.50
Dundurn Formation, upper till SI-02 4 37.18 0.76 13.50 0.14 23.68 0.83




STRATIGRAPHIC UNITS

TIME UNITS
GROUP FORMATION DEPQOSIT
13| Glaciolacustrine silt and
clay
12 | Battleford TiN
SASKATOON 11 Upper till, sand,+ gravel
10 | Silt and clay
E Floral 9 | Sand and gravel
&
s PLEISTOCENE 8 | Riddell Mbr. sand
<C
=3 7 | Lower till, sand,+ gravel
6 | Warman TiN
SUTHERLAND
Dundurn 5 | Upper till
4 | Lower till
EMPRESS Sand and gravel (Glacial)
2 Bearpaw Silt and clay
CRETACEQUS MONTANA

1 Judith River

Sand and silt

Figure 1. Stratigraphic chart.

Pleistocene nomenclature from Christiansen (1992).




conformable and represents a structure marker horizon for this investigation.
A

Empress Group

The Empress Group is composed of 7 m of sand and gravel between the Bearpaw and
Dundurn formations (Fig. 1). The deposit occurs only in borehole SH-01 (Drawing
0156-004-04). The contact between the Empress Group and the Bearpaw Formation
is an erosional unconformity.

Dundurn Formation

The Bundurn Formation is composed of lower and upper uﬁits. The Tower unit is
composed of 20 to 25 m of gray and dark gray till which has a mean carbonate
content of 24.48 +/-2.O3ni.C02/g in borehole SH-06 (Table 1). The contact
between the Dundurn Formation and Empress Group and Bearpaw formation is non-
conformable. The upper unit is composed of 11 to 16 m of gray till, the upper
1 to 3 m of which is mottled with olive ti11. 1In bdréhole SH-06, the upper till
has a mean carbonate content of 33.18 +/-3.80mL C02/g (Table 1) which is sign-
ificantly different from the lower till in the Dundurn Formation. The contact
between the Tower and upper tills of the Dundurn Formation is nonconformabie.

Warman Formation

The Warman Formation is between the Dundurn Formation of the Sutherland Group
and the Floral Formation of the Saskatoon Group (Fig. 1). The Warman Formation
is composed of less than 1 to 6 m of clayey, gypsiferous, gray and mottled till.
The till has a mean carbonate content 6f 18.90 +/- 2.30 which is significantly
Tower than both the underlying Dundurn Formation and the overlying lower til]

of the Floral Formation (Table 1). The mean 1liquid 1imit of 47.70 +/- 1.61 is
significantly lower than 37.18 +/- 0.76 for the upper till of the Dundurn Form-
ation (Table 2). The high liquid 1imit and Tow electrical resistance (Drawing
0156-004-04) of the Warman Formation confirms the clayey description of the

samples in the geological logs.




The contact between the upper till of the Dundurn Formation and the Warman Form-
ation is nonconformable.

Floral Formation

The Floral Formation is composed in ascending order of a lower till unit, Riddell
Member, a sand and gravel unitandsilt and clay unit.comprising the Sutherland
valley fill (Drawing 0156-004-03), and an upper till unit. The lower till unit is
composedbof less than 1 to 12 m of interbedded sandy till and sand and gravel.
The Riddell Member is composed of less than 1 to 10 m of sand and gravel which is
dry at the Cooling Tower site (Drawing 0156-004-04, P-01). The sand and gravel
and silt and clay units are restricted to the Sutherland valley and are less than
1 to 5 m and less than 1 to 16 m thick, respectively. The upper till unit is
composed of 3 to 5 m of sandy till which is hard, jointed, and stained and sand
and gravel. The contacts between Dundurn Formation and the Tower till unit of
the Floral Formation and between the Riddell Member and the upper till of the
Floral Formation are nonconformable.

Battleford Formation

the Battleford Formation is conposed of 1 to 4m of soft, massive, unstained till.
The contact between the Floral and Battleford Formations is noncénformable.

Glaciolacustrine silt and clay

A thin,discontinuous veneer of glaciolacustrine silt and clay, Tess than 1 to 1.5
m, covers the Saskatoon Chemicals Ltd. site. The contact between the Battleford
Formation and the glaciolacustrine silt and clay is conformabte.

STRUCTURE

The contact between the Judith River and Bearpaw formations represents a structure
marker horizon. The elevations of the marker horizon at SH-01 and SH-06 are 411
and 413 m , respectively suggesting that there is Tittle structure at the Sask-

atoon Chemicals Ltd. site.
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SIDE OF THE SOUTH SASKATCHEWAN RIVER VALLEY,

‘GEOLOGIC CONTACTS ARE INFERRED AND REPRESENT GEOLOGIC

MODELS THAT ARE BEUEVED TO BEST FIT THE INFORMATION.
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