Alberta Research Council
Open File Rerort 1958-1

Some Observations on the Groundwater Geology

in the Lloydminster Area

1-50-1-W4
by
G. LeBreton

December 1958

pend

RESEARCH COUNCIL



m..,J['

e |

=

o &

Some Chservations on the Groundwater Geology of the Lloydininster Area

Intreduction

General statement

The purpose of the survey had a very limited and immediate objective.

I~

This was to locate if possible, or to determine the prospects of finding a suitable and

large supply of water within a reasonable distance of the City of Lloydminster.

The aids used in looking into this problem were aerial photographs, geologic
reports, geologic maps, lithologic logs from drillers and electric logs supplied
by the oil companies. This was followed by geophysical prospecting consiéting
of seismic and resistivity profiles to gain information about the bedrock topography
and the location of buried sand and gravel. Later, on the basis of the information
collected three test hoies were drilled.

In addition to the above a survey was made of many farm wells. The chief
value of this lay in collecting data on the depth of the well, the depth to the water
level, and whether or not it was considered to be a poor, good, or excellent
domestic and/or stock well. Also samp]es of water were taken to sup;ﬂy informa-

tion on the chemical characteristics.

At present most of the population of 5,800 is on the city's water supply system

but none of the city's major industries use it. The water supply from three
pumping wells is barely adequate to supply the system. The growing demand for
water and the likely future growth of Lloydminster show increased supplies are

necessary to allow for expansion of the city's amenities.



Local Geology

The geology of an area and the character of the subsurface material
exert the controlling influence on the availability of groundwater supplies. Both
swficial deposits and bedrozk geclogy are relevant.

Glacial or Surficial Deposits

Apart from an occasional exposure of bedrock, glacial drift forms a continuous
cover over the whole area. The City of Lloydminster is situated almost in the
centre of an area of ground moraine lying between Big Gully Creek and Blackfoot
Creek. This moraine varies in thickness from 40 feet to 173 feet and averages
92 feet thick.

Ground moraine consists chiefly of till which is an unsorted and unstratified
deposit of sand, siit and ciay with broken rock fragments varying in size from small
pebbles to large boulders. Locally it may contain isolated pockets of sand and
gravel.

The northeast and southwest margins of this moraine are flanked by outwash,
which is sorted silt, sand and gravel. This is found in the former glacial drainage
channels of Blackfoot Creek to the southwest of Lloydminster, and in the channel
from Pasatchaw Lake to Sandy Beach Lake and in the lower portion of Big Gully
Creek to the northeast of Lloydminster.

To the west of Blackfoot Creek the topography is more rugged and has a
ch aracteristic knob and kettle appearance. This is an area of "dead~ice' moraine
which is composed primarily of till, but which was deposited from stagnant,

melting ice during the final stages of deglaciation.
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Other gigmificant glacial features are crevasse fillings, spillways and
strcam wenches.

Crevasse fillings conaisting of till, sand and gravel are low, narrow ridges
often one mile long. These are quite distinctive and numerous to the southwest
of Lloydminster and are superimposed on the ground moraine.

Spillways are steep sided valleys cut by the scouring action of glacial melt
water which at the present day may contain undersized or misfit streams. The
upper portion of Big Gully Creek from St. Ives l.ake to the Alberta-Saskatchewan
border is such a feature.

Stream trenches which may contain sorted sand and gravel were formed by
the activity of glacial meltwater flowing throﬁgh valleys the sides of which were
sometimes supported by ice. The courses of streams flowing between ice walls
later became obscured by till slumping into them with the collapse of the ice walls.

The only important sources of groundwater supply from the Pleistocene
cover for public and industrial purposes are the outwash sands of the stream trench system:
of Blackfoot Creek and Big Gully Creek.

Bedrock Geology

Several reports have been written which include general or specific reference
to the area, but the nomenclature and work of Shaw and Harding is preferred in
considering the bedrock geology. Their subdivision of part of the Upper Cretaceous
System is presented below. In east-central Alberta it is particularly applicable

from Townships 40 to 50 and Ranges 1 to 10, West of the 4th Meridian.
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At Viking and to the west the Belly River is not divisible into the above
members where continental beds mostly occur. Towards the east in the Vermilion-
Lloydminster area the accompanying tz2ble portrays a marked series of changes
from continental to marine conditions of deposition. Although the above major
members can be recognized in east-central Alberta, there is apparently no marked
uniformity in lithology within each member,

It is considered that successive subsidences of the area brought about
rapid trangression of the gea permitting the deposit of marine shale tongues.

These were followed by a gradual filling of the area and an accompanying change
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to continental denonsita. This is reflected by the sharp change {rom shale

to sand, arnd by a gradual transition from sands to shales shown in logs and
found in drilling. Towards the eastern margins of the contlnental beds minor
fluctuations of sea-level interrupted continuous continental cﬁnditions. Con-~-
sequently these beds have sandy shales and shales in the section.

It is important to remember the above comments in the search for ground-
water sunplies. For the specific interest of this report the only sigaificant
aquifer in the area is the Ribstone Creek, but isolated cases are known of water
being obtained from a sand in the "Lea Park Shale". This sand, about 110 ft.
below the Ribstone Creek, is the Victoria Sandstone and can be picked out on
some E-logs - Excelsior Lloydminster #11-A~10-50-2 and Excelsion Devonia
Lloydminster #1-C-24 and #14-B-18.

_S_@cnxre

Though the general regional dip of the strata is to the southwest at 8 ft.
per mile, the structure at Lloydminster reveals a flattening of the beds berneath
the city to 2 ft. per mile. As the regional dip is very gentle, the struciure
exerts little or no influence upon hydrostatic pressure in the water wells.

The geologic map shows outliers of Birth Lake sandstone, one west of the
city wending from northwest to southeast. Below and surrounding this sandstone
is the Grizzly Bear Shale which also occurs within the westemn limits of the city.
Where present thig shale should have formed a protective covering for the Ribstone

Creek against erosion and consequently preserved the section. The highest points
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of the Ribstone Creek occur in a northwest to southeast line along the eastern
edge of the Dirch Laoke outlier. Elsewhere, like the overlying beds, the Ribstone
Creek has been partly or completely eroded away.

The Ribstone Cresk Sandstone

The thickness of the Ribstone Creek varies considerably to the east and
west cf the city. To the northeast the log for the Lloydminster Gas Well No. 2
records a thickness of 20 ft. The Research Council test holes, No. 3 to the
northwest, recorded hard gandstone at 110 ft, with a return to shale at 215 ft., a
thickness of 99 ft. and No. 2 to the southwest recorded silty sand and shale from
140 ft. to 260 ft., a thickness of 120 ft.

Many T -logs for the area record a thickness of 100 ft. with the Ribstone
Creek occurring at depths of 100 ft. to 150 ft., but one such log recorded it from
100 fc. to 25C ft. (S.E. Lsd. 4-32-Tp. 50, R. 1, W, 4),

Samples believed representative of the Ribstone Creek were obtained
in Research Council test holes 2 and 3 ard are described below.
(1) Grey, brown or grecnich hard sandstene chips were composed of 60% to 80%
quartz and 277, to 407 chert tightly cemented with calcite and showing very little porosity.
(2) Soft brown sandstone 60%) gquartz and 40% chert cemented with calcite but
having greater porosity.
(3) Silty sand with roughly egual amounts of guartz and chert, and a silt matrix with

liztle perosity.



The results of the geophysical work

The use of seismic surveys was restricted to the Alberta side of the
border and was further limited by the presence of power lines and pipe lines.

The power lines cause interference with readings. Because of this it was possible
to run only a partial seismic profile from $W. Sec. 14, T. 50, R. 2, W. 4to
S.E. Sec. 8, Tp. 50, R. 1, W. 4 and this did not show any indications of a
buried channel.

Analysis of resistivity results from stations around Lloydminster did not
produce evidence of any major breaks in readings in the ground moraine. A few
minor anomalies were apparent and these cor;el.ated to some extent with the
presence of sands to the northeast of the city.

In peveral, apparent resistivit
between |, 000 and 2,000 ohms fcm? and below 120 ft. were less than 1, 000
ohms /cm2 . Plotting the results, apparent resistivity versus electrode spacing
produced fairly straight lines characteristic of till.

The lithologic log for Lloydminster Gas Well 42 recording sands to 150 ft.
correlates somewhat with rasistivity showine higher readings around 50 ft., 90 ft.,
and 130 ft. of 2,000 ohms/cm2 and over.

Due north of the city readings of 1700 to 2000 ohms/cm2 from 70 ft. to 120 ft.
at a few stations correlate with International tVater Sunply logs recording sandy clay,
silty sand, {ine sand and sandstone layers.

However there was no correlation between resistivity around NE 1/£ Sec. 11,
T, 30, T.o28, V. § wvith Invernaticnal Water Suonly test hole #15 on this quaiter

and which was considered worth pump testing.



B O
9 .
Partly for the purpose of ascertaining the value of the above results the
= Research Council test holes were drilled at the sites of the poorest and slightly
better than average results obtained on the Alberta side of the border.

"l‘his policy of foldowing resistivity turned out to be successful for as expected
to the southwest of the city the 1o~ showed very little porous material, and to the
northwest drilling encountered a water-bearing sand which appeared to be good.
The city's test hole at the latter location showed that a water well with a capacity
of 75 to 100 gallons per minute might be expected at thig site,

Other profiles were run along a 2 mile line west and south of Sandy Beach
Lake and at certain selected points across Big Gully Creek and Blackfoot Creet.

It was in these drainage channels where the most encouraging results were obtained
from resistivity. A summary of the inferred interpretation is presented below:

Blackioot Creek

Location in relation to Llovdminster Results indicate

l. 7 miles west, 2 miles south Gravel - 20 ft., sand - 30 ft.

2. 6 1/2 miles west, 4 /4 miles south Sand and gravel - 20 ft.

3. 6 miles west, ¢ miles south Gravel = 30 ft., sand - 100 it.
(200 ft. at 2 points)

4. 6 miles west, 8 miles south Sand and gravel - 130 ft.

The log for a dug well in the vicinity of locations 3 and 4 shows:
Sand and gravel to 12 ft.
d Clay with shale at base 17 ft.
Sand and gravel 17 ft.+
Wwhile there is some evidence to indicate the value of the resistivity results,
test drilling is essential to confirm the ahove interpretation. Water is present

at 5 ft. or more below the surface sand and gravel at location #3 which would appear

to be the most favozable for large supplies of water.
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Big Gully Creek

Locution in relution to Lloydminster Resulcg indicate
L. O niles norih, S miles east

west side of gully Sand » 150 ft,

east side of puily Sand - 10 ft,
2. 9 miles north, 2 miles east Sand = 120 ft.
3. "0 miles nesty, 2 miles onst Sand -~ LJJae.

» 12 railes north, 1 mile east Sand - 90 ft. to 150 ft.
. 12 1/2 miles noxth (south of Sandy Beach) Sand to LLU fr. and 130 ft.
. A line from
12 1/2 1niles vorth and 1/4 mile east to  Sand and gravel increasing
14 miles north and 3/4 mile west in thickness to the north from
L3U ft. vo 200 ft,

O U1 s

For comparison with the above resistivity resulte the following lithologic

logs are recorded:

I.W.S, Test Hole #31 couth of 5andy Besch 14 miles north & | mile west
0"~ 4 Sand 0 + 20" gravel
4 - 7Y Grey clay 207 - 35" Sand
7' - 45 Coarse and fine saud 35" - 180" Blue clay
45" ~ 108"  Silty sand
08" - 135" Fiue sand and picces of coal R.C.A. test hole #1
135" - 146"  Ceal ' does not correlate
4 with location #6
Correlates with location #5 " This hole wes drilled into

the gravel terrace and not
in the sand filled channel

A little more detailed correlation between the log at Sandy Beach with
the resistivity results seems justificd at this point. A "break” in resistivity is
recorded from 40 ft. to 50 ft. where the change from sand to silty sand is shown.
Similarly, coal which gives low resiigtivity readings is recorded in the log at 135 ft.
Interpretation for readings to tie northwest sacws a break at 70 f¢. for a possible
change to silty sand, and low readings at 150 ft. to 160 ft. for a possible change

to coal. Still further northwest the silty sand niay occur at 80 ft. and coal at 190 ft.
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On the basis of the above interpretation the sedimentary deposits
filling this channel are thickening to the northwest with both the coal and silty
sand being recorded at greater depths.

The logs indicate resistivity may Le a useful guide but test drilling is

necegaary to confirm interpretation of the results.

Croundwater Hydrelogy

Groundwater in the Glacial Drift

Drilling lozs show this morsine to consist ok defly of soft or hard stony grey
clay, sandy clay and stony brown clay. The rate of movement of water tarough this
materizl is extremely slow. Locally there are pockets of wa ter~bearing sand and

gravel from 20 {t. to 50 ft. below crcund surface, but domestic wells located in
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of water, others zre poor and raka a long time to recover, and only one excellent
shallow well wzs reported. The rote of percolation then varics from Yow to higii.
Though the water table may be continuous in the greund moraine wells finished in
this material cannct be expocted to yvield mere than domestic aun prlies of water.
All ¢k e evidence lndicotes it is not worthwhile wrocpecting for larre ground-
water supplies in drift aguifers in the srea of ground moraine between Blackfoot

Creek and Big Gully Creek.
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Groundwater prospects of the Pagatchaw I ake to Sandy Beach Lake System
! ]

Thig part of a pre-glacial or intergiacial channel appears to be the best
of the marginal drainage channels in the area. This channel which may be
rezarded as a large "natural reservoir' is 2 broad depression rending northwest
to scutheast, extending from the north end of Pasatchaw Lake to the south end
of Sandy Beach Lake.

The litholoay of the denosits filling this channel may be represented by
the log of International Water Supply test hole #13 showing: -

0~ 4° Sand

£ - 7 Grey clay

7' - 45" Coarse and fine sand
45" - 108" Silty sand

108* - 135* Fine sand and pieces of coal
135" ~ 140" Coal

The fonm of the water table is contimious and where it intersccts the 'surface
the lakes occwr. According to local knowledge when the water level of the lakes
to the northwest fluctuates, the levels of those to the scutheast later fluciuate in
like manner. So there is a general movement of water through this channel. The
average depth of the water table will be assumed as 10 ft., This figuze i8 chosen
for the water is near the surfzce at many points and at the well south of Sandy

Beach Lake was measured ag 9 {t. down.

The volume of the 'reservoir'

The volume of the water is dependent upon the following conditions:

(i) the areal extent of the porous gediments
(i}) the perosity of theze sediments
(iii) the thickness of the saturated column of the porous sediments .



The porosity of sands and graveis may vary from 25% to 45% by volume,
As the amount of sorting may vary also the lower figure of 25% will be used for
the purpeses of Us repost.

The thickness of sand and sandy material i8 known at one point to be 135 ft.
Using the agsumed average depth of the water table ag 10 ft., the thickness of water
sawurated sediment 18 145 ft. however, as tie depth of coarser sand is shown as
45 ft. and using this figure as the limit for large capacity wells, only a depth of
35 ft. of saturated sands will be considered for the purposes of calculation.

The arcal extent of the reservoir has beon arbitrarily divided by the dotted
line to separate the lake systems to the east and west of the till ridge at Sandy Beach
Lake. This again is entirely for calculation purposes. The intention is to consider all
the water to the west of the line flows to Sandy Beach and that most of the water to
the east flows into the lakes to the east ot the till ridge.

The reievant figures for calculating the volume of water in the west lake system
are length 2 nules, average width 1/2 mile, saturated cepth of coarse grained sediments
35 ft., average porosity 25%. This should give the minimum possible volume of
water available to large capacity welle. Through these inay be considered unacceptable
figures, some idea can be gained of the length of time that this reservoir could be
expected to supply the City of Lloydminster. This theoretical congideration excludes
recharge by precipitation and loss of water to the south of Sandy Beach Lake into the

lower portion of Big Gully Creek.
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Calculations
dasiliiait

ey

(a) To the west of the dotted line
Length 9 miles, average width 1/2 mile, depth 35 {t., porosity 259

0% x 23" - 4,590 »

T Tiw F o rhire 0> ge SR A AV : OO
Voluine of the ceservoir 47, 320" 1 2, 440" x 23" - 4, 3 , 548, CC3 cu.

Y
by

t.
Assuming 25%, porosity, the volume of water is 1, 097,712, 000 cu. ft.

As 1 cu. ft. holds 6.232 Imperial Gallons the number of gallons of water in

the reservoir is §, £35, 005, 0L {slide rule). At a rute of future use of 1, 600, 000
gallons per day there is a supply available for 19 years (18.7 yrs.)

(b) To the east of the dotted line

Length ¢ miles, average width 1 mile, cepth 35 ft., porosity 25%;

To the east there is twice the volume of water available for 38 years (37.4).
depth in each case, porosity may be pearer 33%%, and the volume of water in the
lakes has not been calculated. So it can readily be seen that an ample supply of

water for far greater daily demands is present in the reservoir for very many years.

Groundwater prospects of the Ribstone Creek Sandstone

Tihe Ribstone Creek has o thickmess of 20 ft. to 15C ft. but a vertical section
at ény particular location records a sequence of alternating soft and hard sandstone
layers, sandy shale, silty sand and shale. This can be seen in lithologic logs
and can be determined from ¥-logs. Lateral continuity of any one leyer is generally
absert and this may be reflected by considerable variation in the elevation of water

wells over short distances.
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me;idexéblc prospectingr for water sunnlies which has been carried on
has revealed that large capacity wells of over 50 gallons per minute can be obtained
only where the sands become clean, coarse and porous. On the Alberta side
cf tne Lurder the depil of most domestic wells s 180 ft. 1o 170 ft. o 1500 ft. to
2060 ft. above sca level. Similar figures for industrial and raunicipal wells give a
depth of 170 ft. to 260 ft., or 1500 {t. to 19¢0 ft. above sea-level.

From the above figures £ would appear that the larger producing water sands
occur near tie base of the Ribstone Creek, but domestic wells have not been
tested for capacity aand figures for production are not available. Further, deep test
holes on the Seskatchewan 3ide of the berder have not recorded any deep high
yield sands.

rHowever, o the northeast of Lioydminster sorted sands up to 50 f£t. thick
are found at depthis of 60 ft. to 120 f:. Lelow the swrface. These sands a2t an elevation
&f 1970 ft. to 2330 ft. had previously been placed in the glacial drift, but the
writer believes them to have been misplaced and to belong to the bedrock sands of
the Ribstone Creek. Data from pump tests show them to be a fair to moderately
good aquifer. These sands (described zs pepper and salt, a term widely applied to
Cretaceous sands throughout the province) are recorded in leydminster Gas Well #2,

In view of the varistion in clevatien of water-bearing zones and rapid lateral
&1 ange in the bedrock, test drilling might go as deep as 260 ft. to 300 ft. This
suggested to avoid terminating drilling at a shale zone higher in the Ribstone Creek

and s0 possikly migeing a lower sub-divislon of the aquifer.
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Water Well Depths

The most comprehensive data available for the area on water wells is in the
Geolegical Survey Water Supply Papers Nos. 253 and 258 for theRural Municipalities
of Wilton and Britannia, Saskatchewan. Close examination of these records shows
general concentrations of domestic wells in particular zones for certain areas. The
writer's own data on water wells for the Alberta side of the border is much more
localized and consequently areal coverage does not permit as detailed and cleer
an analysis.

On the basis of elevation above sea-level there are three major groupings of
water well depths. Those drawing water above 2000 ft. are found to the west of
a line rumning from NE Sec. 31, Tp. 50, R. 1, W. 4 through NE Sec. 13, Tp. 49,
R. 1, W4toS.w. 12, Tp. 48, R. 27, W. 3. Wells in aquifers from 1900 ft.
to 2000 ft. lie mostly between this line and cne from NE Sec. 35, Tp. 58, R. I,
W. 4 to SE Sec. 1, Tp. 49, R 27, W. 3. To the_ east of the latter line are wells
in aquifers below 1900 ft. above sea-level. “Whilst the above picture is not a rigid
division and water-bearing zones occur throughout the Ribstone Creek, it is very
apparent that water is drawn from successively lower elevations in an easterly
direction. This correlates with the progressive thinning and erosion of the
Ribstone Creek to the northeast.

The Fiezomeiric Surface

The piezometric surface i3 the pressure surface formed by the height to
which water will rise in wells tapping aquifers under confined or artesian conditions.
The shape and slope of this surface as ghown in Fig. 1 follows the general
topocraphy of the area. This indicates that recharge to the Ribstone Creek is by

local precipitation,
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Though 2 radizal movement of water takes place from three high centres
trending west-northwest to east-southezst, the major movement of water is at
right angles to this. The slope of the piezometric surface to the northeast
ranges from 25 {t. to 40 ft. per mile and to the southwest is about 10 ft. per mile.
Due to lack of data these figures give only & general finpression of the slope of the
piezometric surface and the direction of movement of the water.

Pu'nn Test Results

The data from pump testing the better water sands show wide variation in
their yields.

Locadon SE Sec. 14, Tp. 50, R. 1, . 4. International Vater Supply's pump
test near the site of the Research Council test hole provided two comparable sets of
data at different pumping ratea of bg.p.m. and 10 g.p.m. For the former test
specific capacity was 2.27 g.p.m. per foot of drawdown, and for the latter
specific capacity was 2.17 g.p.m. per foot of drawdown. As the maximum possible
drawdown to the top of the aquifer is 81 ft. a simplified calculation of the yield
of the well at each pumping rate gives an output of 184 g.p.m. to 176 g.p.m.
respectively. However, as the yield declines by 0.10 g.p.m. per foot of drawdown
at the increased pumping mfe, an allowance for thig gives a yield of 11igp.m.
However the safe yield would probably be about lg)é g.p.m.

During the second test the pumping rate fell off to 8 g.p.m. and much
fine grained green sand was pumped out., At this point the specilic capacity is
higher. Thus it could be expected that as porosity increzsed around the hole with

well development, the yield from such a test hole may be much higher.
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Other intereating tests conducted by International Water Supply were
made on S.W. Sec. 14, Tp. 50, R. 28, W. 3 on hbles 850 ft. apart.

Test hole #21 was drilled to a depth of %2 ft. and terminates in sandstone.

A pumping test was run on a 2 ft. sand aquifer at 74 ft. The yield was 3 g.p.m.
per foot of drawdown, but as the maximum available drawdown is 16 it. such

a well would produce only 48 g.p.m. A safe yleld of not more than 38 g.p.m.
should be expected.

Test hole #22 immediately to the north termirates In shale at 120 ft. and
pumping was frcin an ayuvifer av 104 ft. to 110 ft. Results here show an cutput of
2.9 g.v.m. per foot of drawdown giving a maximum yield of 104 g.p.m. for 36 ft.
of drawdown. A safe yield of not more than 78 g.p.m. should be expected.

There is a pogsibility that the above aquifers may not ke the same, two wells
on SW 14, Tp. 50, R. 28, W. 3 ma.y provide over 100 g.p.m. of water.

Thus, at locations about 1 1/2 miles apart (SE Sec. 14, Tp. 50, R. 1, W. 4
and SW Sec. 14, Tp. 30, R. 28, . J) on the cast-wvest road 2 miles north of
Lloydminster there is a potential supply of arovrivigeter of about 200 g.p.m.

The test which was made on the Golf Course and came within the radius
of intetference of the C. P. R. Well shows a maximum yield of only 29 g.p.m.

Town Well #3 is reported to be a poor producer and to yield only 25 to 30pz.p.m.
A short test gave a yield of 3 g.p.m. per foot of drawdown and if the aquifer is
at 130 ft. then a maximum capacity of 84 g.p.m. is indicated. Tine sufe yield should be

about 60 g.p.m.
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I igures submitted by a local driller for domestic wells or Sec. 36,
Tp. 49, R. I, W. 4 show 1 3/4 g.p.m. per foot of drawdown for a well 130 ft.
deep on the N.E. quarter, and 1 1/2 g.p.m. per foot of drawdown for a well
167 ft. ceep on the N.W. quarter. The respeciive maximun yields would be
70 g.p.m. and 67 g.p.m. from these sands.

From the pump test data available large producing wells of over 50 g.p.m.
are found to the west and to the north of the city. On this basis prospecting in
a northwesterly direction seems reasonable.

WVater Level Fluctuations

A permanent water well recorder has be.;en placed on abandoned well in the
Husky Oil Refinery with the permission of the company. This is intended to record
the effects of several closely spaced large capacity wells on the aquifer. Reliable
readings show the water level to fluctuate between 103.68 ft. and 118.17 ft.

Monthly readings are taken on other cbservation wells in the area.

These measurements were begun late in 1957 and in the summer of 1958.

Quality of Groundwater

I_S_QQrock

The groundwater in the Rikstone Creek in the immediate vicinity of Lloydminster
is very hard. The hardening agents are bicarbonates of lime and magnesium. In
parts per million the hardness ranges from 415 to 470. Samples over a wider arca

show a drop to 250 ppm. and one well near Blackfoot had goft water of 60 ppm.

.
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The chloride content has a range from 13 to 78 ppm .

Iron ranges from zcro to L.8 ppm.

The sulphate content has a wide range from 14 to 496 ppm.

The suda content is expressed in graing per gallon and ranges from 6.3 to 45.0.
‘Inough below the haimful limit for human consumption and livestock, it will
usually corrode aluminum and harm plants.
g}_ﬁf_i_zl Duife

(a) Ground moraine

For shallow weils to 50 ft. in sand or gravel pockets reports varied as to
their suitabiiity. Some had a high alkalinity and sulphate content giviug undesirable
laxative effects.

The hardness of water in thege wellg i
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Deeper wells in the drift cover (70 to 100 ft. deep) had hard water to 1000 ppm,
an iron content of 1.0 ppm, but fewer reported an “alkali problem"

The hardness of water in Blackfoot Creek and Sandy Beach Lake area ranges
from 160 to 450 ppm, iron is up to 0.5 ppm, and alkalinity from 145 to 330 ppm.

The sulphates range from 0 to 76 ppm.

The best aquifers in the area occur to the north and west of the City on the
Albérta side of the berder. The City, Husky and Excelsior Oil Refineries all have
large capacity wells in this area, and the best test hole was located here too.

Following this come the sands on the Saskatchewan side of the border north of
L;I’J‘Ydminster, encountered in [, W, §, tr-:st‘h-'\}es #21 and #22. It may be possible
to find both aquifers in one well and \this should be ome aim of aﬁy’ad@itional prop

near these test holes.
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In 21l cases it is reasonable to arill to 269 ft. to be sure of penctrating
the Ribstone Creck section. As the topography roughly coincides with the su;face
of the Ribstone Cicek at most points aliowance for elevation is not particularly
important,

If additional prospecting preved successiul then well developinent is very
important. All large capacity wells in the area have a sand problem. This requires
screening and gravel packing. Because of this production can be expected to fall
off and periodic servicing will be essential,

Should adaitional prospectiag fail to locate adequate bedrock supplies of

water, thcn 12 miles north of the City at Sandy Eeach Lake there is an adequate

supply available.
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