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CONSULTING GEOLOGIST

BOX 3087
SASKATOON, SASKATCHEWAN, CANADA PHONE 374-6700
S7K 359

September 25, 1996

Golder Associates Ltd.
202 - 2174 Airport Drive
Saskatoon, Saskatchewan
Canada ST7L 6M6

Re: Cross sections through the PCS Lanigan mine site

Attention: Mr. Neil Anderson

Dear Mr. Anderson:

Enclosed please find the following information on the PCS Lanigan mine site.

(1) a map of the Wynyard area (Fig. 1) showing the location of the Hatfield
valley, cross sections A-A' and B-B', and the location of Drawing 0159-
004-01,

(2) a map of 72P-14 (Drawing 0159-004-01) showing the PCS Lanigan mine site
and a partial location of cross sections A-A' and B-B',

(3) cross sections A-A' and B-B' (Drawings 0159-004-02, 03) and
(4) index of logs used in cross sections (Table 1).

The bedrock in the western part of the study-area (Drawing 0159-004-02) is
composed of clay of the Lea Park Formation and Upper Colorado Group and sand
of the Judith River Formation. East of the pinch-out of the Judith River
Formation (Drawing 0159-004-02), the lateral equivalent of the bedrock is the
Pierre Shale.

Above the bedrock surface, in ascending order, are the Empress, Sutherland,
and Saskatoon groups. The Empress Group is composed of less than 1 to 55 m
of sand and silt interbeds whiéh are free of till. Prior to the deposition
of ti11 of the Sutherland Group, the Empress Group was eroded at site 11

(Drawing 0159-004-03) and replaced by sand and till, probably in the form of
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fluvial "ti11 balls". The contact between the Empress Group and Pierre Shale
is an erosional unconformity.

The Sutherland Group, in ascending order, is composed of the Mennon, Dundurn,
and Warman formations. The tills in sites 2 and 5 (Drawing 0159-004-02) have
not been divided into formations. The Mennon Formation is composed of less
than 1 to 16 m of till which has a carbonate content of about 15 mL COZ/g
(Drawing 0159-004-03; sites 11, 15).

The Dundurn Formation is composed of a Tower unit of less than 1 to 75 m of
ti11 and sand, the till of which has a carbonate content of 30 to 65 mL COZ/g
and an upper unit of less than 1 to 26 m of till which has a carbonate content
of about 30 mL COZ/g. The contact between the Mennon and Dundurn formations
is nonconformable.

The Warman Formation is restricted to site 11 (Drawing 0159-004-03) where it
is composed of 3 m of till which has a carbonate content of 20 to 25 mL COZ/g.
The contact between the Dundurn and Warman formations is nonconformable.

The Saskatoon Group is composed of a Tower unit of sandy till and sand and an
upper unit of till which includes the upper part of the Floral Formation and
the Battleford Formation. Prior to deposition of the sandy till and sand

unit of the Floral Formation, all of the Empress and Suther]ahd groups

was removed locally by glacial erosion (Drawing 0159-004-02, 03). These
glacially eroded depressions were filled with sandy till and sand of the
Floral Formation which extends as a blanket over most of the study-area. The
carbonate content of these sandy tills range from about 40 to 60 mL COZ/g.

The Tower contact of the sandy till and sand unit of the Floral Formation is

a major erosional unconformity.

Overlying the sandy till and sand unit of the Floral Formation is a 30 to 40 m
thick blanket of tills of the upper Floral Formation and the Battleford

Formation which cover the entire study-area. Locally, this blanket of tills




is known to be covered with thin deposits of stratified drift (Drawing 0159-004-

02, sites 4, 5) which are not shown in the cross sections.

Sincerely yours,

E. A. Christiansen
SASKATOCON

Yl S
J//%//éf/f Oy i A {a..

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

ASSOCIATION OF PROFESSIONAL ENGINEFRS  §

CERTIFICATE OF AUTHORIZATION
E.A. CHRISTIANSEN CONSULTING LTD.
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NUMBER 505

PERMISSION TO CONSULT HELD BY:
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CONSULTING GEQLOGIST

BOX 3087
SASKATOON. SASKATCHEWAN, CANADA PHONE 374-6700
S7K 3589

October 12, 1996

Golder Associates Ltd.

201 -2174 Airport Drive
Saskatoon, Saskatchewan
Canada S7L 6M6

Re: Cross section C-C' through the PCS Lanigan mine site

Attention: Mr. Neil Anderson

Dear Mr. Anderson:

Enclosed please find an addendum to Table 1 and a copy of cross section C-C'.
I constructed cross section C-C' (Drawing 0159-004-04) to interpret the
stratigraphy of logs 16-20 (Table 1) referred to by Bill Kanter in his memo
to you October 9, 1996. I have difficulty with the stratigraphic interpret-
ation of log 17 (Drawing 0159-004-04). I hesitate to include these higher
resistance values in the sandy till and sand unit because of the anomolous
structure that would entail. As I pointed out to you on the telephone, I am
of the opinion that the geological investigation conducted in the PCS Lanigan

mine site is inadequate.

If you have any queries about the cross sections of the PCS Lanigan mine site,

please contact me.

Sincerely yours,

E.A. Christiansen, P. Eng., P. Geol.
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Golder Associates Ltd.

2180 Meadowvale Boulevard
Mississauga, Ontario, Canada L5N 5S3
Telephone (905) 567-4444

Fax (905) 567-6561
FACSIMILE TRANSMISSION

DATE : October 9, 1996

TO : Golder Associates - Saskatoon

FAX NO.: (306) 665-3342

ATTENTION : Neil Anderson

FROM : Bill Kanters

RE: BOREHOLES THAT WOULD PROVIDE IMPORTANT
INFORMATION ABOUT THE FLORAL FORMATION SAND
AND TILL.

PROJECT NO.:  962-6469

Total number of pages including cover page : 7

Neil

Further to our phone conversation on Monday, October 7, I feel that the following boreholes
would provide valuable information about the location of the Floral Formation Sand and Till.
The boreholes are, by location: '

o SE-10-14-32-22-W2M

e SW-13-32-32-22-W2M

e SE-1-32-34-22-W2M

o SE-1-28-34-24-W2 (or, if this is not available 14-9-34-24) .
These boreholes do not have any carbonate data with them in the logs I have reviewed from the
AGRA report. 1 was only able to find five boreholes that did, two of which are used in Earl’s
cross sections, two more bunched together near Earl’s cross section, and the last is out of our
model boundary.)

OFFICES IN AUSTRALIA, CANADA, GERMANY, HUNGARY, ITALY, SWEDEN, UNITED KINGDOM, UNITED STATES
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October 9, 1996
Neil Anderson -2-

The boreholes I have selected are based on their location. If Earl can suggest a better selection of
boreholes that provide the same coverage he is welcome to use them. Ihave provided a sketch to

show where the boreholes are located.
If you have any questions please give me a call. The sooner we can get this resolved the better.

Thanks,

Bill Kanters

Golder Associates
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