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1_ CONCLUSIONS

1) The proposed well to be located at 6-32-48-5 W4M
will ba drilled primarily to test the potash
possibilities of that area.

2) Excellent possibilities exist for the intersection
of ore grade potash salts in the upper portion of the
Elk Point Evaporites.

3) Only one hole, Vermillion Consalidated Oils No. 15,
was drilled deep enough in this area to intersect the
Elk Peint Evaporites.

4) The salt section was not recognized as having any
commercial importance at the time of drilling so that
careful coring end logging were not carried out,

$5) Consequently, the V.C.0. No. 15 intersection shows
good possibilities for an ore grade potassium Zone but
this will have to be confirmed by further drilling.

' 6) It is also entirely possible that pay sones of
; oil and/or gas will be intersected by the proposed
drill hole.

7) The presence of & nearby pipeline and feasibility
of an immediste gas sale further enhances the value of

this prospect.

11 RECOMMENDATIONS

| 1) 1Initial test well as shown on the attached Location
| Plan (6-32-48-5 WAM), will test both the potash and
| petroleum and natural gas possibilities.

2) 1t will be necessary to closely assess the results
of thies initial hole before recommendations for further
exploration or development can be wade.

111 POTASH
1) _LAND POSITION

Bayfield has, as shown on the a&tached location plan,
Potash Permit No. 2, Potash Permit No. 3, Potash Pevmit
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3) HISTORY OF POTASH ERODUCTION FRGM THE FLK POLNT BASIN

Potash mineralization was first obgerved in core from the
Norcanol Radville No. 1 test drilled by Imperial Oil in
1943, and later the same year in Norcenol Omega No. 1.
These findings were of mainly academic interest bacause
they occurred at about 7,500 feet, making development
economically impractical.

0f greater impact was discovery of potash at 3,466 feet
in the Bata Petroieum Company's Verbata No. 2 test in
1946, Core from the test, drilled in west central
Saskatchewan near Unity, graded 21.6 percent K30 over an
11 foot interval.

In 1948 the Saskatchewan Government announced opening of
lands in west central Saskatchewan for potash axploration.
Bata took out the first prospacting permit in February,
1951, The company's holdings, near Unity, later were
passed on to its successor, Western Potash Corporation
Limited, which in 1955 became Continental Potash
Corporation Limited.

Western tried a solution mining experiment in 1951, but
was unsuccessful. 1In 1952, the company started sinking
a shaft eight miles northwest of Unity.

Work continued intermittently until 1960 when workers
broke into the Blairmore formation at 1,800 feet.
Blaiymore water quickly flooded the shaft to within 360
feet of the surface.

Potash Company of America arrived on the Saskatchewan
scene in 1951. An area near Patience Laeke was selected
for extensive exploration, and in 1954 they announced
an exploitation progras and started sinking e shaft.
Productive activity in the evaporate basin has
continued to steadily increase from that date to the
P““nt .

So far, potash has not been explored in Alberta as it
has been in Saskatchewan.
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4) GEOLOGY OF THE POTASH QCCURANCES

Prairie potash reserves occur in well defined beds and
zones near the top of the Prairie Evaporite formation
of the Middle Devonian Elk Point group.

The formation was deposited in the northwest trending
E1k Point Basin, structurally open to the northwast and
extending from the Great Slave Lake area in the north
through north central Alberta and southeast across
Saskatchewan into North Dakota and southwestern Manitobe.

The Elk Point group consists of (in ascending order) the
Ashern formation, predami-antly shaly; the Winnipegosis,
consisting of dolomitic rocks with sporadic evaporite
near the top; and the Prairie Pvaporite, consisting of
potash, salt and anhydrite.

The group is underlain by Paleozoic formations and over-
lain by the Second Red Bed of the Dawson Bay formation,
The Second Red Bed, an argillacecus gshaly layer, forms &
clear horizon markar above the Evaporite.

The Prairie Evaporites attain a maximum thicknass of
about 700 feet., Potash mineralization 18 found only in
the upper 300 feet of the sequence, wheare the minerals
are grouped in three successive stratigraphic levels.
They may be correlative across ths basin, Occurance i@
in lenticular masses of end salts which were precipitated
at favoured localities, which means that there was
sufficient bottom relief present i{n the regional basin to
form a number of isolated sub-basins. Here salt rich
waters collected, separated by sills which are now
charscterized by improvarished or sbsent mineralization.

Two main types of potash ore are found in the Prairie
Evaporites--Sylvite, a crystalline mixture of Sylivite
(KC1) and Halite (NeCl), and Carnsllite, which coneiste
of KClMgClp x 6H,0 and halite.

The V.C.0. #15 end the proposed axploratory drilling are
located in the eastern flank of the Elk Point Evaporitic
Basin (Fig. 3) and are thus {n similar position with
respect to the basin at Unity, Seskatoon and Estarhazy.
However, from a depositional standpoint the locations are
 ind to ba north of the restriction formed by the Meadow
Lake Escarpment (Figs. 3 & 7). The restriction may have
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been instrumental in preventing flow of fresh brine inte
the Saskatchewan sub-basin, thus creating proper
environment for the precipitation of potassium, but there
1s nothing to suggest that similar conditions did not
exist in Alberta, due either to the effect of the
Chipewan Lake sill (Fig. 3) or to other local conditions
such as salt bars that may have permitted complete
evaporation of the brine and deposition of potassium. In
fact, the presance of carmallite and/or sylvite in the
V.C.0. #15 well ig a divect indication that conditions
necessary for the precipitation of potash salts have
prevailed in this area,

The summery of potassium occurances in the V.C.0. #15
well can be outliined as follows:

Interval Thickness Lithology

3480 - 3531 S1° Potassium and salt,

3531 - 3621 90" Salt with slight
indications of
potassium,

3621 - 3731 110" Not cored.

3731 - 3806 o & bR Potasgium and selt.

3806 - 3903 97" Salt, shale, dolomite

Total 423"
Below 3903 Dolomite and shale

The summary shows that within the upper 326 feet of the
Prairie Evaporites, at least a total of 126 feet showed
potassium mineralization. Grades cannot be arrived at
from the work done in the 1940's, The proceas of
evaluating the potential ore horizons, including coring,
logging and analyses has been inconclusive. Confirmation
of the presence of sylvita in V.C.0. #15 has now been
confirmed to verify the presence of favourable conditions
for the deposition of potassium salts.

The extent and the economic importance of this potash
section may be either wholly or partially answared by the
proposed potash test in LSD 6-32-48-5W4, located about
two miles southwest of the V.C.0, #15 wall.
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Prices for potassium are as follows:
Bulk, carload, works, unit ton: §0.32

Bagged, 607 min. K30 same basis,
ton @ §0.40 per unit: $24.00

The commercial grade of the ore which is being extracted
by conventional mining methods is in the 25 to 32 percent
K,0 range. The grade to be extracted by solution mining
methods may be somewhat less.

On bulk ore averaging 25% K0 content the price will be
§7.50 per ton. About a three to one concentration will
bring the price to forty cents per unit per ton or to &
value of $24.00 for 60% minimum K0 content,

Based on a 1,000,000 ton per year milling operation, the
pay-out on 347 million expenditure for shaft, plant and
surface installations is about two years or a maximum of
three years considering other possible expenses.

The reserves in the farmout lands can be expected to be
upward of 100,000,000 tons and the returns on potash are
unquestionably rewarding when one considers that the pay-
out even on heavy investments is relatively low. The

life of & mine can be expected to be no less than twenty
years and the demand for potash is increasing by the year.

P EUM_AND NA AS

1) GEOLOGICAL SETTING

There have been sufficient wells drilled in this area to
give a clear picture of the geological sequence to be
expected:

a) THE VIKING SAND:

The Viking sand ie not developed in this area and
therefore offers a poor reservoir possibility.

b LLE 3

The Manville group is composed of sand and shale.

Poor Quality

Original




This horizon presents & potential of heavy gravity
petroleum and natural gas devoid of sulphides., In
the Wildmere gas field, production is obtained from
three different sands.

The most extensive and uppermost of the three is the
Colony sand (see Structursl Flan). This is the sand
that produces gas in Sec. 29, Twp. 48, SW4 and 1ie
expected to be productive in the proposad location.

The second, the Sparky sand, squivalent to the
Wainwright sand, is found 150 feet below the top of
Menville. It is not of great extent but dces
produce in two or three holes in the azea of the test
well.

The Lower sand, possibly the Rex or G.F. sand
equivalent, is found about 300 feat below the top of
Manville and is devaloped more axtansively than the

Sparky.

In the Manville group, besides the above-mentioned
three sands, numercus other sands exist within the
section whare pinch out may caude possible
accumulation oil and/or gas (see Cross-section),

¢) THE UPPER DEVONLAN SECTION:

The Manville group rests unconformably upon the
Upper Devonian Woodbend sequence, The Woodbend
(Leduc Equivalent), is about 450 feet thick and
consists, essantially of grey to buff, vuggy dolomite.
Due to lack of suitable depositional conditions, only
salt water has been recovered in this interval,

The Cooking Lake, which underlies the Woodbend, is

about 214 feet thick and is composed of argillaceous

buff to grey, finely crystalline limestone, The :
Beaverhill lLake below it, about 710 to 790 feet thick, i
is composed of an alternating sequence of buff 2
argillaceous finely crystalline limestone with grey to

green colcareous shale. Both sections appear to have

poor porosity and poor reservoir characteristics.

d) MIDILE DEVONLAN

The Beavarhill Lake formation is underlain by the Elk
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Point Eveporites equivalent to the Prairie Evaporites
of Saskatchewan. This series of avaporites was
described in detail undex the potassium section of
this report,

Below the salt saction lies the Elk Point carbonate,
couposed of 242 fmat of creas to tan dolomite. S4nce
hole location is near the eastern margin of this unit,
{t may be reasonable to expect & possible patch reaf
{ntersection. If reef is encountered, the intersection
could be sguivalent to Rainbow Lake discoveries.

Therefore from the hydrocarbon standpoint, the location
has two potential horizons to {nvestigate, the sands of
the Manville group and poesible reefing i{n the Elk Point.

2) STRUCTURAL SETTING

The structure map drawn on top of the Manville and/or
Colony sand shows topographic highs flanked by narvow
erésional drainage channels. The channels and highs run in
& northeast-southwest direction. Since the accusulation in
most peols is due to a combination of structural and
stratigraphic conditions, the interpretation of this pattern
has & direct bearing on oil and gas exploration in the seea.
Bacause the pools are primarily located on highs, the
proposed well is located on & possible high which directly
offeets the gas production found in Section 29 by one uile.
(See Stxuctural Map and Cross-section.)

3) COSIS

Total cost for a Manville gsand gas well with dehydrating
equipment would be approximately $52,500. Cost for an oil
wall {n the same horison would be spproximately 958,500,

1f production is obtained from the Elk Point, the completion
cost would be highar because of the longer string of casing
and tubing required.

4) RESERVES

From the Manville sand, the recovarable gas reserve would
be 2,560,000 Mcf assuming a pay gone twenty feet by 640
acres. At seven cents per Mcf the net value of the gas
would be $179,200. A Manville sand oil producer would offer
reserves of 320,000 barrels assuming recovery &t 400 barrels
per acre foot from a ten foot pay sone and & spacing of 80
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acres. This would give a net value of $342,800, at $1.04
per barrel,

) WELL EBROGNOSLS

Location: 6-32-4B-5 W4M

Objective horizons: Elk Point Potash and Reef
Manville Group

Deepest formation to be penetrated: 50 feet into the
Elk Point Reef

Drilling depth: 4133 feet

Elevations: K.B. : 2150 {(est.)

Cround: 2138 (est.)

Assuming & K.B. elavation of 2150 fest the following
formations are predicted to occur as follows:

Foymations Sub-Sga Depth Drilling Depth
2nd White Spacks +646 1504
Viking +500 1650
Manville-Colony +350 1800
Sparky +210 1940
Lower Sand +70 2080
Woodbend -62 2212
Cooking Lake -510 2660
Beaverhill Lake -724 2874
Elk Point Evaporites «1511 3661
Elk Point Carbonate(Reef) -1933 4083
T.D. -1983 4133
RECQMMENDATIONS

It ie recommendead that an {nitial test well, as shown on
the attached Location Plan (6-32-48-5 WAM) be drilled to
investigate the probable economic horizons for both

potash and petroleum, as well as natural gas possibilities.

A careful and reliable assessment of results from the
initial bhole will be required before recommendations for
further exploration or development can be advanced.

The proposed well is considered to represent & reasonable
"prospect” with above average potential. The possibility

attractive. PRy i g
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