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GROUND WATER RESOURCES OF THE RURAL MUNICIPALITY
OF LAKE AIMA, NO. 8,
SASKATCHEWAN

INTRODUCTION

Lack of rainfall during the years 1930 to 1934 over a
large part of the Prairie Provinces brought about an acute shortage
both in the larger supplies of surface water used for irrigation
and the smaller supplies of ground water required for domestic
purposes and for stock. In an effort to relieve the serious
situation the Geological Survey began an extensive study of the
problem from the standpoint of domestic uses and stock raisings
During the field season of 1935 an area of 80,000 square miles,
comprising all that part of Saskatchewan south of the north bound-
ary of township 32, was systematically examined, records of
approximately 60,000 wells were obtained, and 720 samples of water
'ere collected for analyses, The facts obbained have been
classified and the information pertaining to any well is readily
accessible, The exomination of so large an area and the
interpretation of the data collected were possible because the
bedrock geology and the Pleistocene deposits had been studied
previously by McLearn, Warrén, Rose, Stansfield, Wickenden,
Russell, and others of the Geological Survey. The Department of
Natural Resources of Saskatchewan and local well drillers assisted
considerably in supplying several hundred well records., The base
maps used were supplied by the Topographical Surveys Branch of the

Department of the Interior,
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Publication of Results

The essential informetion pertaining to the ground
water conditions is being published in reports, one being issued
for each municipaliby. Copies of these reports are being sent
to the secretary treasurers of the municipalities and to certain
Provincial and Federal Departments, where they cen be consulted
by residents of the municipalities or by other persons, or they
may be obtained by writing direct to the Director, Burcau of
Economic Geology, Dopartment of Mines, Ottewa. Should anyone
require more dectailed information than that contained in the
reports such additional information es the Geological Survey
possesses can be obtained on application to the director. In
making such request the applicant should indicate the exact
location of the area by giving the quarter section, township,
range, and meridian concerning which further information is
desired.

The reports are written principally for farm
residents, municipal bodies, and well drillers who are cither
planning to sink new wells or to deepen oxisting wells.

Technical terms used in the reports are defined in the glossary.

How to Use the Report
Anyone desiring information about ground water in

~any particular locality should read first the part dealing
with the municipality as a whole in order to understend more
fully the part of the rcport that. deasls with the place in
which he is interested. At the same time he should study the
two figures accompenying the report. Figure 1 shows the
surface and bedrock geology as related to the gfound water
supply; and Figure 2 shows the rclief and the location and
type of water wells. Relief is shown by lines of equal

elevation called “contours". The elevation sbove sea-level



is given on some or all of the contour lincs on the figurc.

If onc intends to sink a well and wishos to find
the approximate depth to a watcr-boaring horizon, he must
learn: (1) the elevation of the site, and (2) the probable
oclevatior. of the water-bearing bed. The elovation of the well
site is obtained by merking its position on the map, Figure 2,
and estimating its elovation with respcct to the two contour
lines between which it lies and whose elevations are give on
the figure. Whore contour lines are not shown on the figure,
the clevations of adjaccnt wells as indicated in the Table of
Well Records accompanying each report can be used. The
approximate elevation of the water-bearing horizon at the well-
site can be obtained from the Table of Woll Records by noting
the elevation of the water-bearing horizon in surrounding wells
and by cstimating from these kmown elevations its elevation
at tho Well—site.l' If the waber-bearing horizon is in bedrock
the depth to waber can be estimated fairly accurately in this
way. If the whter-bearing horizom is in unconsolidated deposits
such as gravel, sand, clay, or glacial deobris, however, the
estimated elewvation is loss reliable, bocause the water-bearing
horizon mey be inclined, or mey be in lenses or in sand beds
which may lie at various horizons and may be of small lateral
extent. In calculating thc dopth to wabter, care should be taken
thot the water-bearing horizons selected from the Table of Well
Records be all in the same geological horizon either in the

glacial drift or in the bedrock. From the data in the Table

l If the well-sita is near the ecdge of the mumicipality,

the map and report dealing with the adioining
municipality should be consulted in order to obtain the
needed information about neartby wells.
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of Well Records it is also possible to form some idea of the
quality and quantity of the water likely to be found in the

proposed well,
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GLOSSARY OF TERMS USED

Alkalino. The torm "alkaline™ has been applied
rather loosely to some ground waters. In the Prairie
Provinces a water is usually described as "alkaline" when it
contains a 1arée amount of #nlts, chiefly sodium sulphate and

|
. megnesium sulphate in solution., Water that tastes strongly of

common salt is described as "salty". Many "alkeline" waters may
be used for stock. Most of the so-called "alkaline" waters are
more correctly teormed “sulphate waters'".

Alluvium. Deposits of earth, clay, silt, sand,
gravel, and other material on the flood-plains of modern

streams and in lake beds.

Aquifer or Water-bearing Horizon. A water-bearing

bed, lens, or pocket in unconsolidated deposits or in bedrock.

Buried pre~Glacial Stream Channels. A channel

carved into the bedrock by a stream before the advance of the
continental ice~gheet, and subsequently either partly or wholly
filled in by sands, gravels, and boulder clay deposited by the
ice~sheet or later agencies.
Bedrock. Bedrock, as here used, refers to pertly
or wholly consolidated deposits of gravel, send, silt, clay, and
marl that are older than the glacial drift.
Coel Seam. The same &s a coal bed. A deposit of
_carbonaceous material formed from the remsins of plants by
partial decomposition and burial.
Conbour. A line on a mep joining points that have
the same elevabtion shove sea=-level,

Continental Ice-sheet. The great ice-sheet that

covered most of the surface of Ceansda meny thousands of years ago.
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Escarpment. A cliff or a relatively steep sldpe
separating level or gently sloping areas.

Flood-plain. A flat part in a river valley
ordinarily above watcr but covered by water when the river is
in flood.

Glacial Drift. The loose, unconsolidated surface

deposits of sand, gravel, and clay, or a mixbure of these,
thet were deposited by the continental ice-sheet. Clay
containing boulders forms part of the drift and is referrcd
to as glacial till or boulder clay. The glacial drift
occurs in several forms:

(1) Ground Moraine. A boulder clay or till plain

(includee areas where the glacial drift is very thin and the
surface uneven).

(2) Terminal Moraine or Moraine. A hilly tract

of country formed by glacial drift that was laid down atb

the margin of the continental ice-sheet during its retreat.
The surface is charscterized by irregular hills and undrained
basins.

(3) Glacial Outwash. Send and gravel plains or

deltas formed by streams that issued from the continental
ice-sheet.

(4) Glacial Lake Deposits. Sand and clay plains

formed in glacial lskes during the retreat of the ice-sheet.

Ground Water. BSub=surface water, or water that

occurs below the surface of the land.

Hydrostatic Pressure. The pressure that causes

water in a well to rise above the point at which it is struck.

Impervious or Impermeable. Beds, such as fine clays

or shale, are considered to be impervious or impermeable when
they do not permit of the perceptible passage or movement of

the ground water.
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Pervious or Permcable. Beds &re pervious when

they permit of the perceptible passage or movement of ground
water, as for exeample porous sands, grdvel, and sandstone.

Pre-Glacial Land Surface. The surface of the land

before it was covered by the continental ice-sheet.

Recent Deposiits. Deposits that have been laid down

by the agencies of water and wind since the disappearance of
the continental ice-sheet.

Unconsolidated Deposits. The mantle or covering

of alluvium and glacial drift consisting of loose sand,
gravel, clay, and boulders that overlie the bedrock.

Water Table. The upper limit of the part of the
ground wholly saturéted with water. This may be very near
the surface or many feet below it.

Wells. Holes sunk into the earth so as to reach a
supply of water. When no water is obtained they are referred
to as dry holes. Wells in which water is encountered are of
three classes.

(1) Wells in which the water is under sufficient
pressure to flow above the surface of the ground. Thesc are

called Flowing Artesian Wells.

(2) Wells in which the water is under pressure bub
does not rise to the surface. These wells are called Non~

Flowing Artesian Wells.,

(3) Wells in which the water does not rise above

the water table. These wells are called Non-Artesion Wells.
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NAMES AND DESCRIPTIONS OF GEOLOGICAL FORMATIONS, REFERRED
TO IN THESE REPORTS

Wood Mountain Formation. The name given to a series

of gravel and sand beds which have a meximum thickness of 50
feet, and which occur as isolated patches on the higher parts
of Wood mountain., This is the youngest bedrock formation and,
where present, overlies the Ravenscrag formation.

Cypress Hills Formation. The neme given to a series

of conglomerates and sand bedswhioh occur in the southwest
corner of Saskatchewan, and rest upon the Ravenscrag or older
formations. The formation is 30 to 125 feet thick.

Ravenscrag Formation. The name given to a thick

series of 1ight-coloured sandstones and shales containing one
or more thick lignite coal seams. This formation is 500 to
1,000 feet thick, and covers a large part of southern
Saskatchewan. The principel coal deposits of the province
ocecur in this formation.

Whitemud Formation. The name given to a series of

white, grey, and buff coloured clays and sands. The formation
is 10 to 75 feet thick. At its base this formation grades

in places into coarse, limy sand beds having a maximum thick-
ness of 40 feet.

Fastend Formation. The name given to a series of

fine-grained sands and silts. It has beeh recognized at
various localities over the southern part of the province,
from the Alberta boundary east to the escarpment of Missouri
coteau, The thickness of the formation seldom exceeds

40 feet.

Bearpaw Formation. The Bearpaw consists mostly of

inecoherent dark grey to dark brownish grey, partly bentonitic

shales, weathering light grey, or, in places where much iron
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is present, buff. Beds of sand occur in places in the

lower part of the formation. It forms the uppermost bedrock
formation over much of western and southwestern Saskatchewan
and has a moximum thickness of 700 feet or somewhat more.

Belly River Formation. The Belly River consists

mostly of non-marine sand, shale, and coal, and underlies
the Bearpaw in the western part of the arcea. It passes
eastward and northeastword into marine shale. The principal
area of transition is in the western half of the area where
the Belly River is mostly thinner than it is to the west

and includes marine zomes. In the southwestern corner of the
area it has a thickness of several hundred feet.

Marine Shale Series. This series of beds consists

of derk grey to dark brownish grey, plastic shales, and
underlies the central and northeastern parts of Saskatchewen.
It includes beds equivalent to the Bearpaw, Belly River, and

older formations that underlie the western part of theo area.,
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WATER-BEARING HORIZONS OF THE MUNICIPALITY

The rural municipolity of Lake Alma covers an area of
324 square miles just north of the International Boundary in the
south~central part of Saskatchewan, The area is comprised of nine
townships, described as tps. 1, 2, and 3, ranges 16, 17, ond 18,
We 2nd mer, The village of Loke Almn is situated in the
approximate centre of the areca,

The municipality lies in the elevated plains area of
the Missouri coteau, The ground surface is gently rolling and in
meny places quite hummocky. In periods of emple rainfall small
lakes occur in the numerous undrained depressions that dot the
surface of the area, The majority of these lakes become dry,
however, during extended drought periods, From a low elevation of
2,250 feet above sea-level at several localities along the Inter-
netional Boundary the ground surface rises gently and fairly
uniformly in & northerly direction to approximately 2,400 feet
along the southern boundary of the three northern townshipse
From this line the elevations increase gradually to the crest of
& southeasterly trending ridge which exceeds 2,500 feet above sea-
level in the extreme northwest corner, whereas its northeasterly
flank falls off to approximately 2,200 feet in the northeast
corner of the municipality. The ground water supply of this
municipality is derived from two sources, namely, the glacial
drift that covers the entire area as a blanket of varying thick-
ness ranging from 10 feet or less along the International Boundary
to 200 feet or more in the northern townships, and the san& beds

and coal seams in the underlying bedrock formation,

Water-bearing Horizons in the Unconsolidated Deposits
The changes in the water conditions throughout the
municipality appear to be related in general to changes that
occur in the character of the glacial drift comprising the un-

consolidated deposits, These changes are due essentially to
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differences in the manner in‘which the deposits were originally
laid down, Many thousonds of years ago one or more continental
ice=sheets moved in o southwesterly direction over the province
of Sasketchewen., As eoch ice-sheet progressed it deposited o
layer of till or boulder clay upon the bedrock surface of the
region, This till deposit is composed essentially of yellowish
clay, becoming bluish grey at greatér depths, Irregular pockets
of sands and gravels, generally of limited areal extent, are
interspersed through the boulder clay. With the melting of the
ice and the gradual northeasterly retreat of the ice front a more
porous layer of glacial drift was deposited. In the areas where
the retreating ice front paused for a considerable period of time
the accumulation of drift formed belts of hillocky topography known
as "moraine", The moraine is composed of a greater accumulation of
boulder clay in which the pockets of sands and gravels are generally
more numerous and gemerally of wider areal extent than in the under-
lying boulder clay. Such deposits cover the greater part of this
municipality, as shown on the map accompanying this report
(Figure 1). In two small areas located along the western border
of township 1. range 18, and in the northeest corner of township
2,.range 17, fairly extensive beds of glacial sands and gravels
occur. These beds, usually termed "outwash gravels", were
deposited by streems formed by the melting ice-sheets

In general the glacial till is the least productive of
the three types of glacial deposits described above, The water is
confined almost entirely to the small pockets of sand and gravels
encountered in it within 80 feet of the surface. The water is hard
and contains varying amounts of mineral salts in solution., In some
places these salts are present in the water in sufficient concentrate
ion to render it unsuitable for drinking. In some places it wes
found necessary to sink several holes before a productive pocket
was penctratede On several farms in the areas where the boulder

clay appears at the surface residents have encountered at depth
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grovel beds thot extend as norrow tongues for considerable dis-
tances. Wells penetrating these buried gravel belts generally
provide an ample supply of water suitable for household and stock
use. Most of the moraine-covered areas presont less difficulty
in locating water-bearing beds at comparatively shallow depths.
Gravel knolls and ridges have formed the sites of good wells on
many farms. Here as in the till-covered areas considerable
variation is found in the quality of the water obtainables The
woter is generally herd, but the quantity of dissolved mineral
salts shows considerable variation often within comparatively
small areass.

The oubtwash gravels are in general the most porous of
the glacial deposits in the area. Little difficulty is ex-
perienced in obtaining water of good quality at shallow depths in
these gravels,

The ground water supply of the glacial drift is
dependant upon the local precipitation, Conseguently, tThe
available supply of ground water has shown a continual decrease
during the drought period and several wells in the municipality
have ceased to be productive, Although the actual ground water
conditions as a rule wvary with the change in character of the
drift, data obtained from many wells show that this does not
always hold and that in places there appears to be little differ-
ence in the character of the water in the different forms of
glacial deposits. A more accurate picture of the variation in
weter conditions is indicated by the area bounded by the "A" line
on the map (Figure 1). Within the area outlined adequate supplies
of drinkable water are being obtained from send and gravel beds
and pockets in the drift within 80 feet of the surface. In areas
outside of this zone the glacial drift is either sparingly prow
ductive or yields water of very poor quality., In many places,
particulfrly in the southwestern and southeastern parts of the

municipality where the drift is thin, residents have been obliged
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to sink wells into the water-boaring horizons of the underlying
bedrock.
Water~bearing Horizons in the Bedrock

Three woter=bearing bedrock formations are known to
occur beneath the glacial drift throughout the municipality.
These formations are referred to locally as the Ravenscrag,
the Eastend, and the Marine Shale. The uppermost or Rovens-
crag formation consists of o series of yellowish brown shales,
grey to bluish grey sandstones, and thin seams of lignite coal,
This formation underlies the municipality down to an approximate
elevation of 2,000 feet above sea-level. The Ravenscrag is
underlain by some 60 feet or more of fine grey sands and silts
comprising the Eastend formation. Near the base of this
formation, at an approximete elevation of 1,900 feet above sea-
level, the silts become more shaly and grade downward
imperceptibly into the compadt, fine-grainell beds of the Marine
Shale series. This shale is easily recognisdble in drilling by
its dark grey to bleck colour and "soapy" feel when wet and by
the small, roughly cubical fragments into which it crumbles upon
drying. The shale probably exdeeds 800 feet in total thickness
beneath this muricipalityl

Of the three formations the uppermost, the Ravenscrag,
is the most productive, The coal seams and associated sand bedg
which form the aquifers to individual wells in this formation
are not all continuous over large areas. In some cases it appears
rather that the water-bearing beds occur irregularly distributed
through the formation at elevations varying as much as 50 feet or
more within a distance of ; mile, As a rule, however, residents
contempleting sinking a well into the bedrock should note the
elevations at which the water is being found in wells adjacent to
the proposed site, as within limited areans the water should be
encountered at approximately the same elevation. An at%empt is

made in the following discussion to indicate areas in which the
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bedrock water conditions are in general similar., The water-
bearing horizons present in the upper part of the Ravenscrag
formation are found to be confined either to one township or
at most two, and hence are discussed under the sections of the
report dealing with individual townships. The most consistent
horizon that has been found in the municipality occurs at
elevations between 2,160 and 2,103 feet above sea~level through;

out township 1, renge 17, and the southwestern part of township

1, renge 16. Most of the wells produce from an elevation of
approximately 2,130 feet. This aquifer is a thin coal seam or
a bed of grey sand that ranges in depth from 117 to 189 feet
from the surface., Here, as in the municipalities farther west,
the supply obtainable is adequate for local stock requirements,
but the quality of the water is in many places poor and cannot
be used for drinking. Over large areas in southern Saskatchewan
thick beds of sand are known to occur at the base of the
Ravenscrag formation. Several deep wells in this municipalitby
have tapped this horizon at elevations ranging from 2,060 to
2,020 feet above sea-level, It is probable that this horizon will
prove to be productive throughout the greater part of this munici=-
pality. Due to the difference in surface elevation the depth to
this horizon variss over the area, but in the southern and eastern
townships it generally lies from 250 to 310 feet below the surface,

Two wells drilled to depths of 425 and 415 feet in sec,
12, tp. 1, range 16, and sec. 12, tp. 2, range 17, respectively,
have encountered a very fine grey sand and shale bed in a lower
series of beds known as the Eastend formation., The water in the
first well was reported to be hard and "alkaline" and in the other
soft and "soda" bearing; the latter type is believed to be the more
characteristic of waters from this formation,

Only one well, located in NE.%) sece 32, tp. 3, range 16,
has been drilled into the Marine Shale series. In the upper 260

feet the well passed through drift, Ravenserag and Eastend formations.
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After penetrating a 30-~foot sand bed, believed to be the basal
sand beds of the Ravenscrag or the Eastend formation, the well
was continued in a compact grey shale to a depth of 900 feet.
The well produces soft, "soda-bearing" water that, although used
for watering stock is not suitable for drinking. It has not been
determined definitely whether the supply is derived largely from
the sand bed above the shale or from a sand horizon at the base
of the well., Wells sunk to greater depths into the shale in
municipalities to the east were dry and this suggests that the
water in this well comes from the sand bed above the shales The
shale is generelly so impervious to the passage of water that
only very small supplies can usually be expected from it, and the
water is in nearly all places so heavily charged with mineral
salts in solution as to be unfit for arinking, and injurious to
stock. Despite the possibility that part at least of the wator in
the well mentioned above is being derived from the shale it is
improbable that adequate supplies of water suitable for farm re=
quirements will be found below an approximate elevation of 1,875

feet above sea~level in any part of this municipality.
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GROUND WATER CONDITIONS BY TOWNSHIPS

Township 1,Renge 16

The glacial drift covering the township is the source
of most of the ground water being used in this township, Supplies
from the underlying bedrock formations are utilized in areas where
the drift has been found to be sparingly productive. The surface
of the township is gently rolling and characteristic of the
moreinic deposits that form the drift throughout all but the
extreme southwestern corner of the township. Water~bearing
pockets of sands and grawvels occur irregularly interspersed
through the drifts They are more plentiful in the upper 30 feet
than at greater depths. Generally throughout that part of the
township lying within the "A" line indicated on the map (Figure 1)
little difficulty is experienced in obtaining & supply of hard,
slightly mineralized, but drinkable water adequate for local
farm requirements at depths not exceeding 30 feet, In NE %
section 2, however, it was found necessary to eink a well to
a déﬁth of 90 feot,before s water-berring horizon was pene=-
trated.

To the south and east of the area bounded by the "A"
line more difficulty has been experienced in finding productive
beds and pockets. In many places here it may be necessary to sink
several test holes before a permanent supply is obtained. In the
cases where a productive bed has been tapped the water is similar
in guality to supplies found in the upper part of the drift in the
area bounded by the "A" line. The others obtain a supply sufficient
only for a few head of stock., A number of residents along the
eastern border have found it necessary to sink wells through the
drift into the underlying Ravenscrag or RBastend formations in order
to obtain sufficient water for their stock,

The supplies obteined from the bedrock are derived from

two horizons in the Ravenscrag and from one horizon in the under-

s
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lying Eastend formation.
The uppermost horizon of the Ravenscrag has becen en-
countered in two wells in the southwest corner of the township,
at elevations of 2,130 and 2,107 fcet above sea-level, The wells

are sunk to depths of 140 and 189 feet, respectively, and the

woter is coming from a coal seam the lateral exbtent of which has
not been determined. The yields from these wells are sufficient
for stock nceds, The quality of the water in the 140=-foot well is
poor and is unfit for household usce.

The second water-bearing horizon in the Ravenscrag is
struck in a 330-foot well located on NE»%; section 26, at an
elevation of 2,020 feet., The coarse grey sand bed forming the
aquifer yields a supply sufficient for stock needs, The water,
although hard and containing fairly large amounts of dissolved
mineral sal®s, is being used for household purposes. Herc again no
information is available to indicate the arcal extent of this bed-
rock horizon, The general character of the lower Ravenscrag
suggests, however, that this sand bed may be traceable at this
horizon over & considerable area., The 425-foot well located on
SE.%; section 12, is drawing its supply from a fine sand bed at an
elevation of 1,895 feet above sea-le;el. This horizon is believed
to be near the base of the Fastend formation., This well, although
not used at the present time is reported to have yielded a fairly
large supply of water that was hard end "alkaline" in character,
and too highly mineralized to be used for drinking, This horizon
will probably be found to be similarly productive throughout the
greater part of the municipality. Drilling below this elevetion
into beds of the Marine Shale series, however, cannot be expected to
yield an adequate water supply.

Township 1, Renge 17

A mantle of glacial drift covers the entire township,

varying from 65 feet thick along the southern boundary to 150 feet

or more over the northern sections., Moraine with its characteristic
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rolling surface forms the drift throughout the southwestern and
northeastern parts of the area. A till plain covers the re=
mainder of the township with the exception of the extreme north-
east corner, where deposits of outwash gravels overlie the till,
Although comparatively little variation is seen in the yield or
quality of water derived from the different types of glacial
deposits, the "A" line has been drawn to include the northwestern
end northeastern parts of the township, to indicate an areea in
which the supply derived from the drift is essentially sufficient
for local farm requirements, Throughout the remeining parts of
the township many of the wells sunk in the drift have proved
inadequate for wetering more than & few head of stock and residents

have sunk wells into the underlying Ravenscrsg bedrock formation

where larger supplies are generally obtainable, No wells have

been sunk in the area covered by the outwash gravels. Due to the
porous nature of these deposits, however, fairly large supplies

of water of good quality are to be expected from wells sunk in them
to depths not exceeding 30 feet, The sand and gravel pockets
interspersed through the boulder clay in the moraine and till
covered areas are more irregular in their occurrence, In general,
small gravel knolls and ridges over the moraine area have in
several places formed the sites of shallow wells that yield small
supplies of hard, slightly "alkaline" water. Throughout the

central till plain the porous gravel and sand beds are less plenti=-
ful. More careful prospecting is generally necessary before =
productive pocket is tapped. In places where these pockets have not
been found residents in order to obtain drinking water have either
sunk shallow wells beside dugouts or sloughs or have sunk deep wells
into the bedrock. The till has been found to be particularly un-
procductive along the southern pert of the eastern border of the
township. Only a few pockets of sand and gravel have been encountered
and they lie within 30 feet of the surface, Since they are directly

dependant on rainfall to replenish their supply the recent drought
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period has caused the yield from many of these wells to drop
appreciably.

Throughout the southern and eastern parts of this town=-
ship the Ravenscrag formation is the chief source of ground water
supply. The uppermost water-bearing horizon of this formation is
in a coal seam encountered at a depth of 100 feet in a well located
in section 18, The horizon occurs at an approximate elevation of
2,210 feet above sea-level, The wgter although drinkable occurs
in very small emounts and the well is almost dry. It is advisable
in this part of the area to continue wells to a lower horizon
.than has been tapped at many places in the area at elevations
between 2,194 and 2,103 feet above sea-level, It is probable that
this horizon, which is a bed of coarse sand or more occasionally
a coal seam, will be found to be productive at depths varying from
liO to 170 feet from the smrface throughout the greater part of
the township, The yield from individual wells is fairly large and
quite adequate for at least 20 head of stock., The water is
generally of fairly good quality although water from several wells
on the extreme southeast corner is so highly charged with mineral
salts in solution as to be wnfit for domestic use, It is, however,
being used for stock with no apparent ill effects.

A 265-foot well located on NWs3, section 9, and & 150=-
foot well on SE.3, section 12, tap what is believed to be the
lowest water~bearing horizon in the Ravenscrag at an approximate
elevation of 2,045 feet above sea~level., Supplies in both wells
are sufficient for stock needs and in section 9, the water may be
used for the household, In section 12, however, where a coal seam
forms the water-bearing bed the water is not suitable for domestic
use,

It is believed that this aquifer extends under the whole
township and that 1t can be tapped at depths less than 300 feet from

the surface, depending upon the surface elevation., It is improbable
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that a satisfactory water supply will be encountered at depths

greater then 350 fect in any part of this bewnshipe

Township 1, Renge 18

Ground water is derived from two sources in this town-
ship. These are: (1) the glacial deposits that mantle the area
to depths varying from 12 to 25 feet in the central and southern
parts of the township and to depths exceeding 80 feet in the
northern sections; and (2) two water~bearing horizons in the
underlying Ravenscrag formation.

The glacial deposits consist largely of till which
appears at the surface in the southwest corner of the area but is
mentled by a layer of more porous moraine over the remainder of
the township. A small area of glacial outwash sands and gravels
occurs east of the Coteau lakes in sections 17 and 18, Although
fairly good water conditions are to be expected at shallow depths
in the gravels, no information was obtained of wells having been
sunk in this area, The lakes themselves lie in natural depressions
in the drift in which considerable amounts of mineral salts have
gradually accumulated. The presence of these salts in solution
renders the water in the laeke unfit for farm requirements. The
water conditions in both the till and the more rolling moraine=
covered areas are generally poor., Isolated pockets of sands and
gravels occur scattered irregularly through the upper 30 feet of
the boulder clay. These pockets are water-bearing and wells
tapping them yield smell supplies of hard water. In many places
a considerable amount of mineral salbs occur dissolved in the
water, but in nearly all places the water is used for household
requirements, The lack of rainfall during recent years has
materially lessened the yield from the shallow wells,

On farms where water for more than 10 to 15 head of stock
is required residents are advised to sink wells into the Ravenscrag

formation that underlies the glacial deposits throughout the town-
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ship., The uppermost water=-bearing horizon known to occur in
this formation is encounter'ed in the northeastern gquarter of
the township at elevations ranging from 2,250 to 2,208 feet above
sea=level. A 12-foot well on SWoi) section 23, obtains a yield
of soft water from the aquifer., In section 35 it is tapped by a
180«foot well, and another well located in NE.%) section 32; is
believed to be also producing from the same source at a depth of
127 feet. Water from the latter two wells is hard and in the
well in section 32 is highly charged with dissolved mineral salts
that render the water unsuiteble for domestic use, Throughout
the intervening area it scems likely that this horizon can be
tapped by wells less than 150 feet in depthe

A lower horizon, believed to be in the basal sand beds
of the Ravenscrag formation, has been struck in several wells at
elevations ranging from 2,138 to 2,090 feet above sea~level in
the southwestern and central parts of the township. The aquifer
wes tapped at depths of 85 and 52 feet, respectively,.in SW;%,
section 5, and SE.%; section 17. It was, however, necessary to
sink a well 223 feet deep before the aquifer was reached on the
higher land in NE.%, section 22. The vield from each of these
wells is sufficient for 20 or more head of stock, but the quality
of the water is poor and unfit for household use. This aquifer
is believed to be quite extensive and to underlie the greater part
of the township at depths nowhere exceeding 350 feet from the

surface,

Township 2, Range 16
Ground water is being derived in this township from two
sources. These are: (1) the glacial deposits of moraine that
mentle the area to an average depth of approximately 150 feet;
and (2) two water-bearing horizons of the underlying Ravenscrag

formation.
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Sand and gravel pockets irregularly interspersed through
the upper 40 feet of the moraine that covers the entire township
form the only water-bearing beds known to exist in the glacial
drift. Along the western boundary and in the central part of the
township the pockets are apparently quite numerous and of cone
siderable areal extent. Consequently, in this area little
difficulty is experienced in obtaining a good supply of drink-
able water at shallow depths. The most continuous and widespread
of these gravel beds occurs in the central sections of the
township beneath a layer of boulder clay up to 25 feet., In that
part of the township lying to the east of the area enclosed by
the "A" line, shown on Figure 1, and particularly along the
eastern boundary of the township, the supply from glacial deposits
is insufficient for farm requirements, and the water is often
rendered undrinkeble by the presence of excess mineral salts in
solution. It has been found more ddvantageous in areas where
such conditions exist in the drift to sink wells through the
glacial deposits to tap an aquifer in the underlying Ravenscrag
formation.

The uppermost water-bearing horizon of the Ravenscrag
is struck in two 200-foot wells in NW.%, section 12, and in SW.3,
section 22, sunk to elevations of 2,140 feet and 2,100 feet above
sea~level. This aquifer yields good supplies of a hard water that
although suitable for weatering stock is generally unfit for
household use,

A lower aquifer is encountered along the eastern bound-
ary in wells verying in depth from 255 to 310 feet, The elevation
of this fine sand horizon veries from 1,965 to 2,065 feet above
sea=level, Good supplies of wabter, sufficient for the local stock
needs, are obtained from wells tapping this horizon. In most
places, however, the quality of this water is such as to render it
unfit for domestic use., The extent of this aquifer is not known,

but it is believed to extend under most of the township and would be
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tapped in wells approximately 300 feet in depth, throughout the
township. The 230-foot dry hole on SE.3, section 12, was not
sunk deep enough to prove or disprove the presence of the agquifer

in this part of the township.

Township 2, Range 17

Glacial drift covers the entire area to depths ranging
from 30 to 150 fecet or more, and is the source of most of the
ground water supply of the township.

The glacial drift over the southwest part of the town=
ship consists of boulder clay or till forming a fairly level plain,
Over the northeastern half of the township it is in the form of
more irregularly surfaced moraines and in & small area in the
southeast it consists of outwash materials. The well records
reveal very little difference, if any, in water-bearing properties
of the above three types of glacial deposits, It is probable,
however, that less difficulty would be experienced in obtaining
fairly large supplies of drinkable water at shallow depths from the
outwash gravels than from the moraine or the till., Most of the
existing wells producing from the glacial drift are located along
the northeast-southwest diagonal of the township. Of these the
greater number derive their water from isolated sand and gravel
pockets within 30 feet of the surface, In places, however, it was
necessary to sink to depths of 80 feet before water was obtained,
The water is reported to be fit for domestic use in all cases, and
generally the supply from individual wells is sufficient for 10 to
20 head of stocks, In the areas remote from the northeast~southwest
township diagonal, with the exception of the area in the extreme
southeast corner underlain by outwash gravels, more difficulty is
experienced in obtaining an adequate supply of good water, especially
as much of the water from small pockets occurring at depth in the
boulder clay is highly mineralized and unfit for drinking,

Two wells have been sunk through the glacial drift into
the underlying bedrock. One, a 209-foot well located in NW.,

section 7, obtains a good supply of drinkable water from a sand
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horizon in the Ravenscrag formation lying at on elevation of
2,161 feet above sca-lovel. The othor, a 415~-foot well in SW.%.
section 12, passes through the Ravenscrag formation and taps a
fine sand horizon believed to lie in the Enstend formation at an
elovation of 1,935 feet, The supply of water from the well is
sufficient for all local stock needs. The water is soft and
contains "soda"., It may be used satisfactorily for the household
and stock, but as soda is harmful to plants its use for irrigation
is not advisable, Coal is known to underlie section 13 at depths
of less than 50 feet from the surface, Such coal seams in the
Ravenscrag are witer-bearing in many parts of the munieipality.
It is, therefore, believed that drilling through the drift in eny
part of the township will encounter water either in the Ravenscrag
or in the Eastend, at horizons above an elevation of 1,900 feet
above sea-level. On the higher land it may be necessary, however,
to drill to cepths as great as 450 feet before production is

obtained.

Township 2, Range 18

Glacial drift ranging in thickness from 80 to 160 feet
covers the eutire township. The northeastern half of the township
is largely a till plain, but to the southwest it becomes more
hillocky and rolling, with the characteristic topography of a
moraine. Within the northeast part of the township bounded by
the "A" line indicated on Figure 1, little difficulty has been
experienced in obtaining an adequete supply of moderately hard water
from isolated sand and gravel beds or pockets at depths not exceeding
40 feet. 1In all cases but one the water is reported as being suit=
able for household use. Remote from this area the drift is sparingly
productive, The yield is generally small, due to the limited areal
extent of the gravel beds that act as the reservoirs in the boulder
clay, Water from these wells is in places soft, in others hard and

"alkaline", but usually it is suiteble for household purposes. Many
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residents have found it advisable to dig a shallow well in the
drift for domestic supply and to drill a well into the under-
lying Ravenscrag bedrock to procure a supply for stock.

The highest water-bearing horizon of the Ravenscrag
has been tapped in many places in the northern half of the
township, where it is encountered at the elevations ranging from
2,280 to 2,226 feet above seca-level., The wells bapping the
horizon, which is generally of sand or of coal underlain by sand,
vary in depth from 134 to 170 feet in sections 22, ;3, 28, and
32, but lies 228 feet below the surface in NW.%) section 19, This
horizon yields sufficient quantities of hard, drinkable water for
household needs and for at least 20 head of stock.

The second aquifer in the Ravenscrag has been tapped in
two wells; one in SE.Z, section 2, sunk to a depth of 160 feet,
and the other in SE°%3 section 6, sunk to a depth of 116 feet,
entering this horizon at elevations of 2,165 and 2,209 feet above
sea~level, respectively, The yield from each of these wells is
sufficient for at least 20 head of stock, The water from the 116~
foot well, due to the large amounts of salts it contains in
solution, cennot be used in the household.

The lowest aquifer definitely known to exist in the towmn-
ship is struck in a 230-foot well located in NE.Z, section 22, at
en elevation of 2,045 feet above sea-level. This well yields ample
supplies of water for stock requirements, but the poor quality of
the water does not permit of it being used for household PUrpoSes.,
It is believed that this aquifer will be found to be quite extensive
throughout the township at elevations ranging from 2,050 to 1,950

feet above sea-~level,

Township 3, Range 16
All wells in this township, with one exception, derive
their water supply from sand and gravel beds irregularly inter=
spersed through the upper 25 feet of the morsine thet covers the

entire area to depths of 150 to 200 feet. The lower part of the
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glacial drift is composed largely of compact boulder clay in which
very few porous beds suitable for the retention of any large supply
of water are present, The supplies from the wells in the upper
part of the drift have decreased comsiderably during the drought
period., In the western and southern parts of the township,
however, the shallow wells at the present time yield sufficicent
quantities of hard, drinkable water for household needs and for
10 to 30 head of stock. A fairly extensive bed of sands and
gravels occurs at shallow depths in the vicinity of Mather lake,
The water in the lake itself is so highly mineralized that it is
unfit even for stock. Wells sunk in surrounding gravels yield
small supplies of water that is not so heavily charged with
mineral salts in sclution. This water though unsatisfactory for
such purposes is beihg used for the hbusehold and stock in this
area. Throughout the northeastern and east-central parts of the
township the shallow wells sunk in the drift do hot yield suffiw-
cient quantities of water to satisfy local requirements; and meny
of the residents are obliged to haul water from surrounding districts.

No wells have been sunk through the drift into the under=-
lying Ravenscrag bedrock formation in this part of the area, It
may be necessary to drill to depths of 200 to 260 feet in order to
reach a bedrock aquifer, but such if tepped should yield supplies
sufficient and suitable for stock.

A 310-foot well located in NE,3, sec. 26, tp. 2, range
16, immediately to the south, obtains a supply of water suitable
for stock use from the Ravenscrag formation., It seems probable
that should wells be sunk to similar depths in the southern part
of this township they would prove equally successful., Drilling to
a depth much below an elevation of 1,900 feet above sea-level will
encounter beds of the Marine Shale series, from which little water
can be expected, The 905-foot well located in section 32 of this
township stopped at an elevation of 1,495 feet. The lower 615 feet

of this well was sunk in the Marine Shale series, The well yields
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a large supply of soft, "soda"-bearing water that is used for
watering stock and for washing. The "soda" tends to give the
water a flat taste and it is not used for drinking. The source
of this water is not definitely known. The possibility of it
having been derived from & sand bed penetrated at a depth of 260
feet below the surface has been discussed on page 14 dealing with

the water-bearing horizons in the bedrock of the municipality.

Township 3, Range 17

The ground water supply of this township is being derived
entirely from the glacial drift that covers the area to a depth of
150 feet or less. The drift consists essentially of morsine in all
but the northwestern part of the township which is covered by
boulder clay or till, The water comes from pockets of sand and
gravel interspersed through the clay of both these types of deposits.
The pockets are usually small and depend for their source upon the
local rainfall, consequently, during the past dry years supplies
from them have been donlinuously decreasing.

In the nordhwest corner and along the eastern boundary of
the townehip wells sunk to depths of less than 25 feet obtain good
supplies of water, In the area extending from north to south th£ough
the central pert of the township, it has been found necessary to sink
wells to depths of 40 to 80 feet, and one well located in SE.%}
sec, 35, was drilled to a depth of 148 feet before even a supply of
highly mineralized, undrinkable water was obtained. The quality of
the water is variable throughout this part of the township., A few
wells yield small supplies that are used for drinking, but in most
of the wells the water is unsatisfactory for household use,

It is believed that fairly large supplies of water suitable
at least for stock requirements might be obtained by sinking wells
through the drift into the underlying Ravenscrag formation, It may
be necessary, however, to drill to depths of over 300 feet before

the more productive sands of this formation are encountered.



28

Township 3, Range 18

The ground water supply of this township is béing derived
almost entirely from the glacial drift that mantles the entire area
to depths of 100 feeb or more, One well, however, taps a water-
bearing horizon in the underlying Ravenscrag formaetion.

Glacial till composed largely of compact boulder clay
covers the northeast and southwest parts of the township. This
till plain becomes more irregular and rolling toward the centre to
form a typical area of moraine extending as a belt approximately 3
miles in width centred along the northwest-southeast diagonal of the
tcﬁnship. A small area of glacial outwash deposits of sands and
gravels occupies a part of sections 7 and 8. No wells have been
sunk into these gravels, but at least small supplies of water are to
be expected from them at shallow depths.. Elsewhere in the drift-
covered areas water occurs in gravel and sand beds which are
generally found interspersed through the upper 60 feet of the
boulder clay. The areal extent of these beds is usually small and
the supplies of water from them are correspondingly smalle They
depend for their source upon the local rainfall, comnsequently,
during the past dry years supplies have been continuously decreas-
ing. Generally throughout this township individuel wells sunk to
tap these pockets yield a supply of water sufficient for as many as
30 head of stock. In a few cases, however, the yields are so small
as to necessitate procuring additional supplies. Water from the
glacial drift is invariebly hard and often contains large amounts
of dissolved mineral salts, but in only a few wells is the salt
content so high as to render the water unfit for human consumption.

A 112-foot well located in NE.%, section 6, obtains a
fairly large supply of water from a sand horizon in the underlying
Ravenscrag formation, lying at an elevation of 2,258 feet above sea=-
level., The water from it is of poor quality, so that the farmer

finds it necessary to haul his drinking water. It is quite possible
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that this agquifer extends over the greater part of the township,
and will be encountered in wells of a similar depths Deeper
aquifers near the base of the Ravensorag or in the lower Eastend
formation are also believed to be present throughout the town
ship and should be tapped by wells sunk to depbhs not exceeding

400 feet,



<30 5

STATISTICAL SUMMARY OF WELL INFORMATION IN RURAL

MUNICIPALITY OF LAKE AIMA; NO.8, SASKATCHEWAN .

[l

IH o5l winbreiit i WLl - G SRUAEA VAl L e I G Total No..in
West of 2nd meridian Range 16{17|18|16|17|18 |16|17|18 | Municipality
Total Noi of Wells in Township 35|48|42|59/38/|30|33]|26{19 330
No. of wells in bedrock 8/11] 9| 7| 2|10] 1} 0! 1 49
No. of wells in glacial drift 27|37|33|52| 36|20 (32|26 |18 281
No. of wells in alluvium Ollf Ol GO QU OO DIl E: 0
Permanency of Water Supply
No. with permonent supply 27|43]25(36|38|30 (27|24 19 269
No. with intermittent supply 2| 0 O] 3 0f O] 1] O} O 6
No. dry holes 55 37 200l o e g g 55
Types of Wells
No. of flowing artesian wells Q04 Of © 0f O o
No. of non-flowing artesian wells 5Ol Pl Bl s GUs ORI FAR 52
No. of non-artesian wells 24133|18133|32(21 126 |20 |16 223
Quality of Water
No. with hard water 27.129/19|35|34 (22 |24|23 |16 229
No. with soft water 2|14 41 8| 4|1 4€
No. with salty water 0 0l 0 0 it
No. with alkaline water- Al o R A S S R e 34
Depths of Wells
No. from O to 50 feet deep 25137|28 150130122 |31 Zd~15 258
No. from 51 to 100 feet deep 2 2131421 81 0l 0 RlE 31
No. from 101 to 150 feet deep oM o]t Ll RO [T sl 18 3l g B 17
No. from 151 to 200 feet deep 1| sSle L SRl on = 3SR ON SO0 10
No. from 201 to 500 feet deep pA I ST s e S OO | O 13
No. from 501 to 1,000 feet deep 0] 0|0y 0{ 0|01 0|O0 1
No. over 1,000 feet deep 0 0] 0] 0] O] 0]0] 0] O
How the Water is Used
No. usable for domestic purposes 19 (34 |16 |31 |32 |22 |25 |19 |15 211
No. not usable for domzstic purposes 10091 9081 6. B8 3| b6 64
No. usable for stock purposes 20 |42 |24 |39|37 (29 27|23 |17 266
No. not usable for stock purposes 5 Y R T S0 | T LR 9
Sufficiency of Water Supply
No.. sufficient for domestic needs 29 43 |25 |39-138 ;30 28 24 |19 275
No..insufficient foér domestic needs 0/0|0|0[0j0}0Q] 0|0 0
No..sufficient for stock needs 20 |24 |15 (26 |28 (23 [20 |10, |14 185
No. insuffiecient for stock needs SR NOR RO T EEIROR 85 90
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ANALYSES AND QUALITY OF VIATER

General Statenent

Samples of water from representative wells in surface
deposits and bedrock were taken for analysss. Except as
otherwise steted in the table of analyses the samplcs were
analysed in the laboratory of the Borings Division of the
Geological Survey by the usual standard methods. The
quentities of the following constituents were detormined;
total dissolved mineral solids, calcium oxide, magnesium
oxide, sodiun oxide by difference, sulphete, chloride, and
alkalinity. The alkelinity referred to here is the calcium
carbonate equivalent of all acid uscd in neutralizing the
sarbonates of sodium, caleium, and megnesium. The results of
the analyses are given in parts per million--that is, parts
by weight of the constituents in 1,000,000 parts of water;
for example, 1 ounce of material dissolved in 10 gallons of
water is equal to 625 parts per million. The samples were
not examined for bacteria, and thus o water that may be
termed suitoble for use on the basis of its mincral salt
content might be condemned on account of its bacteria content.
Waters that are high in bacteria content have usually becn

polluted by surface waters.

Total Dissolved Mineral Solids

The term "total dissolved mineral solids" as here
uscd refers to the residue remaining when a sample of water
is evaporated to dryness. It is genmerally considered that
waters that have less than 1,000 parts per million of dissolwved
solids are suitable for ordinary uses, but in the Prairie
Provinces this figure is often exceeded. Nearly all waters
that contain more than 1,000 parts per million of total solids

have a taste due to the dissolved mineral matter. Residents



accustomed to the waters may use those that have much more
than 1,000 parts per million of dissolved solids without any
marked inconvenience, although most persons not used to highly

mineralized water would find such waters highly objectionable.

Mineral Substances Present

Calcium and Magnesium

The calcium (Ca) and magneéium (Mg) content of water
is dissolved from rocks and soils, bub mostly from limestone,
dolomite, and gypsum. The calcium and magnesium salts impart
hardness to water. The magnesium salts are laxative,
especially magnesium sulphate (Epsom salts, MgSOu), and they
are more detrimenta} to health than the lime or calcium salts.
The calcium saits have no laxative or other deleterious
effects. The scale found on the inside of steam boilers and
tea~kettles is formed from these mineral salts.
Sodium

The salts of sodium are next in importance to those
of calcium and magnesium. Of these, sodium sulphate (Glauber's
salt{ Na2804) is usually in excess of sodium chloride (common
salt,_N’aCl)° These sodium selts are dissolved from rocks and
soils. When there is & large amount of sodium sulphate present
the water is lexative and unfit for domestic usc. Sodium
cerbonate (NapCOz) "black alkali", sodium sulphate "white
alkali®, and sodium.chloridé.are injurious to vegetation.
Sulphates

Sulphates (SOz) are ome of the common constituents of
natural water. The sulphate salts most commonly found are
sodium sulphate, magnesium sulphate, and caleium sulphate (CaSOQ).
When the water contains large quantities of the sulphate of

sodium it 1s injurious to vegetation.
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Chlorides
Chlorides are common constituents of all natural water
and are dissolved in small quantities from rocks. They usually
oceur as.sodium chloride and if the quantity of salt is much
over 400 parts per millicn the waﬁer has a brackish taste.

Iron

Iron (Fe) is dissolved from mony rocks and the surface
deposits derived from them, and also from well casings, water
pipes, and other fixtmres. More than 0.1 part per million
of iron in solution will settle as & rod precipitate upon
exposure to the air. A water that contains a considerable
amount of iron will stain porcelain, enamelled ware, and
clothing thet is washed in it, and when used for drinking
purposes has a tendency to cause constipation, but the iron
can be almost completely removed by aeration and filtration
of the water.

Hardness

Calcium and mognesium salts impart hardness to water.
Hardness of water is commonly recognized by its soap-destroying
powers as shown by the difficulty of obtaining lather with soap.
The total hardness of a water is the hardness of the water in
its original state. Tobtal hardness is divided into "permanent
hardness" end "temporary hardness". Permanent hardness is tHe
hardness of the water remaining after the sample has been boiled
and it represents the amount of mineral salts that cannot bYe
removed by boiling. Temporory hardness is the difference
between the total hardness and the permanent hardness and
.represents the amount of mineral salts that can be removed by
boiling. Temporary hardness is due mainly to the bicarbonates of
calcium and megnesium and iron, and permanent herness to the sulphates

and chlorides of calcium and megnesium. The permsnent hardness
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can be partly eliminated by adding simple chemical softeners
such as ammonie or sodium carbonate, or many prepared softeners.
Water that contains a large amount of sodium carbonate and
small amounts of calcium and magnesium salts is soft, but if
the calcium and magnesium salts are present in large amounts
the water is hard. Water that has a total hardness of 300
parts per million or more is usually classed as excessively
herd. Many of the Seskatchewan water samples have a total
hardness greatly in excess of 300 parts per million; when the
total hardness exceeded 3,000 paris per million no exact
hardness determination was made. Also no determination for
temporary hardness was made on waters having a total hardness
less than 50 parts per million. As the determinations of the
soap hardness in some cases were made after the samples had
been stored .for some time, the temporary hardness of some of
the waters as they come from the wells probably is higher than

that given in the table of analyses.
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Analyses of Water Samples from the Municipality of Lake Alma, No. &, Saskatchewan.

LOGATION Depth|Total | HARDNESS CONSTITUENTS AS ANALYSED |CONSTITUENTS AS CALCULATED IN ASSUMED COMBINATIONS | Source

BEEMCE i5oau Dy fie = ar WZfl, Ziiili Total|Perm. Temp.| C1 [ilka- |CaO|MgO| SOy, |Na,0|Sol1ds|CaGOs | CaSO) | MgCO4| UgSOy | Na 005 |Na,SOy N0l Waiir
Ft. linity

1|NE| 5 16 189 |2,143 2
2|NEJ 26|11 16| 2| 330 {2,060 | 700 | 700 0 |18]| 385 50155/ 920 | 556(1,711 | 89 249 | 104 0 1,239 | 30 %2
3IMB{ 22| 1| 18 ' 21 223 |2,220 | 850 | 850 0 | k0| kes 80| 245(|1,005! 482 1,862 |1u43 237 | 390 B} 0BG e 2
sty 22 1 2 gl 2 26 437 o ] %l
5|SE|{ 27{2|17| 2| 60 |2,240 xl
o s R Tl I - 52 [12,860 %1

Water samples indicated thus, %1, are from glacial drift.
Water samples indicated thus, =2, are from bedrock, Ravenscrag formation.
Analyses are reported in parts per million.

Hardness is the soap hardness expressed as calcium carbonate (CaCO3).
adnalyses Nos. 1,4,5, and 6, by Provincial Analyst, Regina.

For interpretation of this table read the section on Analyses and Quality of Water.
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Water from the Unconsolidated Deposits

The glacial deposits, in general, show marked vari=-
ations in character within short distances, and corrcsponding
variations are to be expected in the qualibty of the ground water
derived from the drifts One well may yield a hard, slightly
mineralized water, whereas another sunk to a similar depth 50
yards away may give a water so highly charged with dissolved
sulphate salts as to be unsuitable for domestic or stock require-
ments, It is not to be inferred, therefore, that should water of
poor quality be encountered in ome well such conditions must
necessarily preveil over a large area.

The small seepages of water derived from the compact
boulder clay are generally highly mineralized, Analysis No. 6
on the accompanying table is of water from a 52=foot well sunk
entirely in boulder clay. The determined total solid content of
12,860 parts per million in this water is exceptionally high.
Although the figures indicating the relative amounts of the con-
stituent salts were not available, it is presumable from
comparisons with other analyses of waters from the boulder clay
that the dissolved salts are largely sulphates of sodium (NeySO,),
and magnesium (MgSO,), Magnesium carbonate (MgCOz), calcium carbon-
ate (CaCOs), and common salt (NaCl). A water with such a high total
dissolved solid content is unfit for use even for stock. Small sand
or gravel pockebs occurring in boulder clay at depths greater than
about 40 feet generally yield a water similar in quality to that
which occurs in the boulder clay itself, This is to be expected,
as water slowly percolating downward from the surface tends to make
into solution many of the salts inherent in the clay. Extensive
sand and gravel beds or pockets encountered at shallow depths yield
a much less highly mineralized type of water, In a general way the
emount of dissolved mineral salts in waters from the glacial drift

is <-pendant upon the areal extent and porosity of the producing
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aquifer and the thickness of the overlying boulder clay.

Two wells contributing to the supply of the town of Lake
Alma illustrate this generalization. One well located in SE.Z,
sec, 27, tp. 2, range 17, was sunk 60 feet through boulder clay
to a sand bed. Analysis of the water obtained at this horizon
shows it to have a total dissolved solid content of 2,240 parts
per million. Water with a higher dissolved solid content is being
used for drinking in meny parts of Saskatchewan with apparently no
ill effects., However, the use of such waters should be discouraged
if supplies lower in total dissolved mineral salts are available,
A second well located in NE.%; sec. 22, tp. 2, range 17, en-
countered gravel at a depth of only 26 feet. This wabter has a
very low total dissolved solid content, Calcium carbonate (CaCOz),
calcium sulphate (CaSO,), magnesium sulphate (MgS0O,), and calcium
chloride (CaClZ) were found to be present in solution, but only in
small quantities. Such water if uncontaminated by sewage or
decaying organic material should be suitable for household use.

Water from the Bedrock

The first, second, and third analyses given on the
accompanying table are of waters from aquifers in the Ravenscrag
formetion. It will be noted that there exists some element of
uniformity in the determined dissolved solid content of 2,143,
2,060, and 2,220 parts per million. The two detailed analyses
indicate total permanent hardnesses of 700 and 830 parts per million,
Such waters are considered to be very hard. These analyses are
believed to be typical of the waters derived from the Ravenscrag
formation in this municipality. Supplies from this formation are
used for stock. These waters contain large amounts of the sulphate
of sodium (Glauber's salt) and smaller emounts of the sulphate of
megnesium (Epsom salts). The combined amounts of these two salts
is in excess of 1,000 parts per million, but since the total
consists largely of the less harmful sulphate of sodium the water

et places is used for drinking apparently without any serious ill=
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effects, The amounts of the chloride of sodium (common salt)
that these samples contain is fairly small. Many waters from
the Ravenscrag formation contain common sdlt in larger
quantities.

Waters from still greater depths in the Ravenscrag
formation,particularly from the basal sand beds, and from the
underlying Eastend formation have been found to differ con-
sidercbly from the hard sulphate waters of the upper part of the
Revenscrag. The latter water is soft and contains fairly large
amounts of sodium carbonate {(black alkali or "soda"). The
presence of "soda" in the water tends to give it a flat taste,
but in several places in the municipality water of this type is
being used both for household purposes end for stock. The black
alkali is harmful to plants and consequently this typc of water
should not be used for garden irrigation. In several places iron
also forms an objectionable cons*ituent in waters from the Ravens=
crage Much of this iron can be removed by allowing the water to
stand for a period in troughs or other conteiners, thus exposing
a large water surface to the air. The iron tends to settle out as
e brown precipitate. Agitation of the water is also helpful in

removing irone
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B 4-4
WELL RECORDS—Rural Municipality of ... .. LAKE, ALMA ... Nuba.......... SASKATCHETAN
HEIGHT TO WHICH
LOCATION PRINCIPAL WATER-BEARING BED
. TYPE |DEPTH| Autrrupg | ores Wikl Rise e TEMP. | USE TO
OF OF WELL ER OF WHICH
No. = D +) YIELD AND REMARKS
¢ % | see. | Tp. | Rege. | Mer.| WELL | WELL | (shoveses | o0 ((_) Elev. | Depth | Elev. IR [T OF WATER ~ |WATER| WATER
Surface (m F.) IS PUT
1 |SW#.| 3 |1 |16 | 2 | Bored 120 |2,270 Glacial clay N No water; 3 other dry wells,
2 |EE | ® e " | Bored 90 |2,290 - 70 |2,220 Glacial gravel Red sediment Bioiba Insufficient.
hard, iron
AL o DR T I ", | Bag 12 | 2,250 Glacial sand Hard, clear 1R Sufficient but plugged with sand.
4 |NBef 5 " | % | Drilled | 189 2,290 - 30 (2,260 | 183 |2,107| Ravenscrag coal | Hard,iron, S Sufficient supply. #
cloudy
5 |NB.| 6 it L " | Drilled | 140 2,270 - 40 (2,230 | 140 2,130| Ravenscrag coal | Hard, iron, N Not used; another well 12 feet deep.
sulphur, soda
6 SE.| 9 1 i " Dug 12 | 2,240 - 6 2,234 12 2,228| Glacial gravel Hard, clear, b, 5. Sufficient supply; haul woter from here.
“elktnline®
Tl O, 1 | " | Dug 15 | 2,290 Glacial drift Dry hole.
8§ |8E.[12 s s " | Drilled | 425 2,320 425 |1,895| Eastend sand Harc, clsar, N Well plugged. Another 35 feet deep gives just
"glkaline" sufficient supply.
9 |SEs|14 | " | D 14 | 2,340 14 |2,326| Glacial gravel Hard, clear N ' Insufficient, gocs dry.
10 pISe(BS.p T (7 " | Bored 68 | 2,270 - 38 2,232 | 68 |2,202| Glacial sand Hard, clear, D, 8 Sufficient supply.
iron, "alka-
line®
115 I R GO 2 " | Dug 16 | 2,300 - 2 2,298 Glacial clay Hard, clear D, § Insufficient supply.
12 | N, |17 I & i Dug 20 2,320 Glacial gravel Hard, clear, S Sufficient supply.
"glkaline"
S35l i 1 0 AL e * | Dug 8 |2,300 0 (2,300 8 |2,292| Glacial gravol Soft, cloar DS Good supply; flowing spring.
14 | M. |20 i ) * | Dug 22 ) 2,250 7 ? 22 |2,228| Glacial sand Hard, clear D8 Sufficient supply.
19 1|20 [ ™ |* # | Dyg 10 | 2,270 10 | 2,260| Glecial sand Hard, clear, S Insufficient supply.
"alkoline®
6 rousl@a) ot |™ v | Dyug 14 | 2,300 - 12 (2,288 Glacial snnd Hard,cloudy B+ Insufficient supply.
i N N+ L B "1 Drilled | 330 | 2,350 -210 |[2,140| 330 | 2,020| Rovenscrag sond | Herd, clear, D8 n Sufficient supply. #
e el st
18 | NW. |32 i b " | Springs 2,340 + 2 |2,342 Glaciel gravel Hard, iron, 5 4 Good supply of wrnter; 4 springs.
rod scdiment
19 | 84«(33 | ™ ¥ Jr Dug A6 S| EAEDI50 15 | 2,235| Glacial sand Hard, cloar ) . Sufficient supply.
200 kw33 [ [ " | Dug 28 | 2,250 28 | 2,222| Glcceial gravel Hard, clear, D 4 Sufficient for house usc only.
and sand "olknling"
21 NE. | 34 Y 1 ) Dug 12 2,330 12 2,318 Glrcial quick- Hard, elear D, s Sufficient supply.
sand
2% 1S 35 | |'w " | Dug 6 | 2,330 - 4 |2,326 6 | 2,324| @lacial gravel Medium soft, D, B Sufficient supply; wnter hauled from hero.
elicer
1l |NEs| 1 | 1 |[17]| 2 | Bored LOT [ S2i 22 - 62 |(2,163] 100 | 2,125| Ravenscrag Hrrd, iron, N g Not used now; sufficient for stock.
_ quicksand rusty
2N g 2 i e " | Dug 20 | 2,250 20 | 2,230 Glacial sond Hord, cloar D e Sufficiont supply; other well 10 fect decp.
3 |NW.| 3 i " " | Borod 117 2,220 - 50 2,170 | 117 2,103| Ravenscrag Hard; clear N Sufficient; now filled with quicksnnd.
quicksand

NOTE—AIl depths, altitudes, heights and elevations
given above are in feet.

(D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.
(#) Sample taken for analysis.



) B 4-4
. s . LAKE ALMA NO.8,  SASKATCHEJAN
WELL RECORDS—Rural Municipality of ’
LOCATION T ey Ren | PRINCIPAL WATER-BEARING BED
iy s TYPE |DEPTH | ALTITUDE TEMP. | USE TO
iy OF OF WELL | e () CHARACTER oE VBT YIELD AND REMARKS
Y | Sec. | Tp. | Rge. | Mer WELL WELL (a?g::l)aea Below (— Elev. Depth | Elev. Geological Horizon o et WAEER g
Surface (in °F.) IS PUT
4 LMWl 73 3Tk 2 | Dug 4 12,300 - 2 (2,298 4 |2,296| Glecial sand Fairly soft, 5 Sufficient supply; other well 18 feet
clear for house.
5 | 8E.] 9 | " | Wl Doz 18 | 2,340 - 15 |2,325| 18 |2,322| Glacial sand Slightly D, s Sufficient supply.
.and gravel hard, clear
6 | W9 P " | Drilled| 265 | 2,310 -200 {2,110 265 | 2,045| Ravenscrag sand | Slightly hard i g Sufficient supply.
iron, brown
VR I B R S S ee 28 |'2,200 28 |2,172| Glacial gravel Soft, clear D, S Sufficient supply; another 16 foot well has
and sand gone dry.
B SERImE ™ ™ " | Bored 150 | 2,190 150 | 2,040| Ravenscrag coal | Hard, ironm, 44 5 Sufficient for stock.
cloudy
9 | 8W.[12 | " 4 " | Bored 118 | 2,240 - 80 |2,160| 118 | 2,122| Ravenscrag grey | Hard, clear N Good supply of water but not used; use
: ashes 5 seepage wells,
O 7 e O I “ | Dug 12 | 2,190 - 8 2,182 4 | 2,186| Glacial grey- Soft, clear b, S Insufficient supply; house supply only.
sand, !
1% R o 5 1 56T R “ | Dug 15 | 2,240 15 | 2,225] Glacial sand Soft, clear 5 Waters 18 head stock.
12 NW.|l 13 A i L Dug 16 2,240 16 2,224 Glacial gravel Hard, clear D Insufficient supply.
13 | NE.j14 | " H [ Drilled| 125 | 2,260 125 | 2,135 Ravenscrag!? Hard, clear b, S Very good supply.
sand
14 SE.| 17 \ i 4 Bored 100 2,310 100 2,210 Ravenscrag coal N No water now; well has caved in.
25 -7 SwepaE |, | o " | Drilled| 153 | 2,320 -100 |2,220| 158 | 2,162 Ravenscrag coal | Hard, clear, D, 8 Very small supply of water.
iron
16 | Ngof28 | ™ (™ " [ Bored 100 | 2,310 100 | 2,210 Ravenscrag coal | Hard, clear, S Just sufficient for 8 head stock.
iron
If EERIg | ™ 4# " | Dug 9Ll 9 | 2,30} Glacial gravel Soft, clear i, B Suf ficient supply; 2 other similar wells.
o I 17 [ T R " | Dyg 4 | 2,220 0 |2,220 4 | 2,214 Glacial gravel Hard, clear D, 8 Good supply of water; this is a flowing
spring.
Lo 1 G N S “ | Dug 18| Y2200 + 2 2,212 18 | 2,194 Glacial sand Soft, clear B8 Good supply; this is & flowing spring.
20 | SW.| 23 il i & Dug 1K) 2se1l 19 2,199 Glacial gravel Bl giEEne S Waters 20 heed stcck.
iron
21 [ Sl @ W M Bag B i2,200 - 16 |2,184| 18 | 2,184 Glacial grey Hard, clear, Be. Insufficient supply; another well yields
clay a smell supply of water.
g | IBH BT e | “ | Drilled| 166 | 2,320 -100 | 2,220{ 166 | 2,154 Ravenscrag sand | Hard, clear, D, 8 Sufficient supply.
iron
23 | SWwe 30| " | * " | Dug 20 | 2,340 <ty 2,323 20 | 2,320 Glacial grey Herd, clear . B Insufficient supply.
clay
2 HIRISTHES Ol i .1, Dug 14 | 2,340 - 10 | 2,330 6 | 2,334 “lacial gravel Soft, clear D, § Sufficient supply.
25 | NWe 32| " - i Dyug 10 | 2,280 10 | 2,270 Glacial gravel Soft, clear D, § Sufficient supply; another well went dry.
26 { NEJ 32| " | " ot L 5 s 250 - 10 | 2,240 10 | 2,24¢ Glacial gravel Soft, clear D Sufficient for house use; use springs for
stock.
i R LT T " | Drilled| 166 [ 2,360 -100 | 2,260 166 | 2,194 Ravenscrag quick- Hard, clear, S Another 20 foot well used for house; both
sand iron yield sufficient supplies.
Il BEL o3|, 1 28] 2 |y Spridg 2,130 - S Glacial sand Hard,"alka- 5 Another well 30 feet deep. soft waler , used
i line" clear for house. ,
2] NS (R (PR "1 Dug 34 | 2,230 34 | 2,196 Glacial sand Hard, clear D Insufficient supply; another well 1C feet
. deep waters 40 head stock.
o BW- w0 v " | Bored 85 | 2,180 - 50 | 2,130, 85 | 2,095 Ravenscrag sand| Hard, iron, S Good supply; another 18 foot well gives
"%}kaline" small supply for house.
clear

given above are in feet.

NOTE—AII depths, altitudes, heights and elevations

(D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.
(#) Sample taken for analysis.
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B 4-4
WELL RECORDS—Rural Municipality of LIS gt NO.8, ~SASKATCHEWAN
HEIGHT TO WHEICH
LOCATION PRINCIPAL WATER-BEARING BED
WELL TYPE DEPTH | ALTITUDE o b A TEMP. USE TO
OF OF WELL ACTER OF WHICH
No. eveia A YIELD AND REMARKS
g Y | Sec. | Tp. | Ree. | Mer. WeELL WELL | ¢ ‘;eve‘) Be?ov; ((i-)) Elev. Depth Elev. Geological Horizon NP NeRThG “{A’{ER SR
Surface (in °F.) IS PUT
o8 1T Sl a8 | 2 | Dug 12 2,150 8 ]2,142 | Glacial sand Hard, ecleer D, s Sufficient for 10 head stock.
10 ST A (AT RS " | Dug 25 NigsAsh 25 2,135} Glacial sand Slightly D Sufficient for house; another 15-foot well
‘ hard, clear waters 15 head stock.
(|| S ] AR " | Bored 90 2,170 - 60 2,110 | 90 |2,080| Ravenscrag Hard, clear, S Other well 20 feet deep; gravel aquifer,
gravel iron for house use,.
T LS RLYARS R » | Bored Gia 2N - 20 [2,170 | 52 |2,138| Ravenscrag Hard, iron, S Sufficient supply; another similar well.
gravel “%%F%;ine"
S 7 0 2 S L " | Bored 58 [2,350 - 36 [2,312 | 38 [2,312]| Glacial gravelly rd, clear D, s Sufficient for house only; haul water 2% miles.
clay
ohe S lisims o 222 - (R " | Dug 12 2,270 - 9 2,261 | 12 |2,258| Ravenscrag grey | Hard, clear, D, s Sufficient supply; also wells in coul®e.
sand #glkaline"
10 [NEs 22 [0 * | Drilled | 223 |2,300 -123 (2,177 | 207 |2,093| Ravenscrag sand | Hard, ironm, S Sufficient supply; other wells 80 feet and
and gravel “%:Q%%}ne" 400 fect deep.
i1 |23 | * | " | Dug 18 [2,220 - 8 2,212 | 12 |2,208| Ravenscrag sand [ Soft, clear B, 8 Good supply; spring.
12 W24 | W)Y " | Dug 18 |[2,300 18 |2,282| Ravenscrag clay | Soft, clear D, s Insufficient supply; other well 18 feet deep
similar.
13 ([sW. |25 | " by 4 Dug 12 2,300 - 10 (2,290 | 10 |2,290| Ravenscrag Soft, clear D, 5 Insufficient supply.
gravel
14 |NE. |28 g s " | Dug 17 2,425 =R, 2,413 | 10 2,415| Ravenscrag sand | Hard, clear D, 8 Insufficient supply; coulde dam for stock.
and gravel 3
15 NE. |32 1y e g Drilled | 127 2,380 -107 2,273 127 2,253| Ravenscrag ? Hard, iron, 5 Good supply.
red
16 |SW.|34 | " |" " | Dug 20 |2,480 - 12 2,468 | 20 |2,460| Glacial sand Soft, clear D, § Sufficient supply; other well 25 feet is
and gravel "alkaline" and not used.
17 MB35 | “ | Drilled | 160 |2,400 -140 |[2,260 | 160 |2,240| Ravenscrag sand | Hard, clear, D, S Good supply; 14 othor wells.
iron
3 BN e " ® | Dug 50 12,375 Ravenscrag N Dry hole.
1 |SE+|{ 1 |2 |16 | 2 | Drilled| 285 |2,250 -200 |2,050 | 285 |1,965| Ravenscrag fine | Hard, iron, S Good supply; other 16 foot well gives small
sand turns red supply for house.
ZI Tl TS b i Drilled | 265 | 2,300 ~100 2,200 | 110 2,190| Ravenscrag quick+4 Hard, clear, D, s Sufficient supply.
4 sand iron
3 (Rl | T R » | Drilled | 255 |2,275 -150 |2,125| 255 | 2,020| Ravenscrag sand
SHyt 5 | ® ™ w | Bug 12 | 2,290 - 5 12,285 1 |2,289| Glacial gravel Hard, clear, D, 8 Good supply.
: "zlkaline"
(o0 RS R L) et u | Uyg 12 |2,290 - 10 |2,280| 12 |2,278| Glacial sand Medium hard, D, 8 Insufficient supply; becausc well plugs,
clear 2 dry wells 100 feet and 20 feet in depth.
6 - Bha| & Y " " | Dug 16 |2,380 - 8 |2,372| 16 |2,364| Glacial sand Hard, iron, S Good supply; otvhers haul water from here.
red
7 NW.| 6 1 19 " | Bored 40 2,310 40 2,270| Glacial sand Hard, iron D Sufficient for house.
550 A " | Dug 24 | 2,290 24 | 2,266| Glacial sand Soft, clear D, B Insufficient svupply; water is hauled.
G el e " | Dyg 18252910 = 11 [2.279| 13 |2,277| Glacial gravel Hard, clear DLSE Sufficient supply.
G RN e | " | Dyg 16 | 2,300 - 12 |2,288| 16 | 2,284 Glacial ? Soft, clear S Insufficient supply.
E | HEs|'"9 § M} * H aline: 12 | 2,300 - 5 12,295| 12 | 2,288| Glacial sand Hard, clear 46 D, § Another similar well.
1L Rt i S ] [ " | Drilled| 230 | 2,270 Ravenscrag ! Dry hole.

NOTE—AII depths, altitudes, heights and elevations
given above are in feet.

(D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.
(#) Sample taken for analysis.



B 4-4
WELL RECORDS—Rural Municipality of LAKE ALMA NO.8,  SASKATCHEWAN
LOCATION HEIGHT TO WHICY | PRINCIPAL WATER-BEARING BED )
WELL TYPE DEPTH | ALTITUDE 1 ol ik TEMP. USE TO
it o oF woL | CHARACTER OF WHICH VIRLT AN RELEAR
¥ 3 | Sec. | Tp. | Rege. | Mer. WELL WELL (al;:::l)ua Below (—) | Elev. Depth Elev. Geological Horizon S WA’EER il
Surface (in °F.) IS PUT
13 [Nw..|12 2 |16 | 2 | Drilled | 200 2,340 -100 2,240 | 200 | 2,140| Ravenscrag Hard, clear, 48 S Sufficient supply.
quicksend "glkaline" y
14 S 13 | ™ " " | Dug 36 | 2,350 16 |2,334| Glacial sand Hard, clear, L, s Insufficient supply; haul water in winter
iron for stock.
15 JPE. (14 | " | " * | Dug 6 | 2,300 Glacial sand Hard, clear S Sufficient supply.
and clay
6 e |14 | " | Dug 157 1132, 300 -13 (2,287| 15 | 2,285| Glacial sand Hard, clear By, & Sufficient supply.
and clay
17 [N |15 | "2 w | byg 10 | 2,300 - 3 |2,292| 10 | 2,290| Glacial sand Medium hard, D, S
clear
10 WRe 116 |9 | P " | Dyg 12 | 2,315 - 10 |2,305| 12 | 2,303 Glacial sand Soft, clear D, m Sufficient for town. Farmers haul from here.
19 NBs (16 | ™ | ™ w | byg 12 724310 - 6 |2,304| 12 | 2,298| Glacial sand Soft, clear D Sufficient supply for locomotives.
20 B8, |17 | ¥ | ™ " | Dug 46 | 2,310 - 36 |2,274| 46 | 2,264| Glacial drift Hord, "alka- S Sufficient supply.
line", blue
colour
21 N@s (28 | ® | ® v | Dug 320124320 - 6 |2,314| 12 | 2,308 Glacial gravel Hard, clear B, B Good supply; 2 Other wells also yield good
supplies.
22 Wi, |20 | V| W " | Dyg L&) 4 2,350 - 9 |2,341| 12 | 2,338/ Glacial gravel Hard, clear Be, B Insufficient supply; only enough for house.
23 |NE. {20 | " | ™ " | Dug 10 | 2,300 - 7 12,293| 10 | 2,290, Glacial sand Hard, clear D, s Insufficient supply.
24 [B8¢ |20 | W | @ " | Dug 16 | 2,320 - 13 |2,307 8 | 2,312 Glacial sandy Hard, clear, D, S 30 gallons a day.
; 5 clay "alkaline"
45 [BHg (2L | ¥ | ¥ "1 Test 15 | 2,300 Glocial drift Practically dry.
auger
26 |\, |21 | ™ | ¥ " | Dug 42 | 2,320 Glzcinl drift Dry hole.
27 I B | e | * | Bored 58 | 2,300 Glacial drift Dry hole.
28 |Sis | 22 b & L Drilled| 200 2,300 -100 2,200( 200 2,100 Ravenscrag Hard, clear, 5 Good supply; haul drinking water.
"alkaline"
29 INie e | MW " Dug 16 | 2,300 - 12 |[2,288] 16 | 2,284 Glacial gravel Hard, cleer, D, s Insufficient supply; spring gives good
"alkaline" supply of water.
30 |SB, |25 | W | » il g 20 | 2,380 20 | 2,36 Glecial quick- Haord, clear D, 8 Sufficient supply.
sand
300 [NE. | 26 | | ™ " | Drilled| 310 | 2,375 -120 |2,255| 310 | 2,069 Ravenscrag cozl | ledium hard, S Sufficiocnt supply; other 30 foot well
white sand soda, clear yieclds small supply for houss use.
32 Tame N2T || "| Dug 12 | 2,300 - 8 |2,292f 12 | 2,284 Glacial gravel Hard, clear, D, s Fair supply; filled in at present.
"alkaline"
33 |5i. | 30 1 1% + Dug 20 2,420 - 13 2,402 20 2,400 Glacial gravel Herd, clear, D, S 2 other wells; same typc of watcr.
“alkaline"
34 |NW. [ 31 [ " " | Dug 10 | 2,320 < B a2l 10 | 2,310 Clasial #and Hord, cloar 45 b, s
g [MEeSE | T ™ o Bug 38 | 2,350 36 | 2,314 Glacial sand Medium hard, Insufficient supply; use lako nnd some
clear wator hauled.
Trhleke ) & (~2 ) AF| . 2| Bug 18 | 2,270 Glacial clay Hard, clear D, 8 Insufficient supply.
g NHe | L[| W™ | gug 10 | 2,300 0 |2,300f 10 | 2,290 Glacial gravel Medium hard, D, 8 Small supply from another well 28 fect deep.
clear Sufficient supply; 8 berrels a daoy.
N S UL " | Bored 30 | 2,240 - 20 | 2,220] 30 | 2,219 Glacial gravel Hard, clear B8 Sufficient supply.
4ty ah % [ " " | Dug 14 | 2,310 - 10 | 2,300 14 | 2,294 Glacial gravel Modium hard, I Good supply; another similar well.

NoTE—AIll depths, altitudes, heights and elevations
given above are in feet.

(D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.
(#) Sample taken for analysis.
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; B 4-4
WELL RECORDS—Rural Municipality of LAKE ALMA NQ.8, SASKATCHEWAN
HEIGHT TO WHICH
LOCATION PRINCIPAL WATER-BEARING BED
e TYPE |DEPTH | ALTITUDE e St R S T%l\;P. ‘v{’%gg
OF OF WELL
No. il + : YIELD AND REMARKS
& 3 | Sec. | Tp. | Ree. | Mer. WELL WELL | ¢ l:{evel) i Be?:; (( —)) Elev. Depth Elev. Geological Horizon Sl VV.AE‘ER Ry
Surface (in °F.) IS PUT
5 |NW. | 4| 2 | 17| 2| Bored 80 | 2,310 - 38 |2,272| 80 | 2,230, Glacial sand Hard, clear, b, s Sufficient supply.
iron =
6 |8W-| 5| " | * " | Bored 45 | 2,320 - 35 |2,285| 35 | 2,285 Glacial clay Hard, clear, D, s Waters 54 head stock .
iron, "alka-
line"
T s B W m “ | Drilled| 46 | 2,310 Glacial drift Hard,cloudy S Good supply;enothcer welll4 feet deep used
for house.
8 [Nabs | 7| ™ “ | Drilled| 209 | 2,370 -110 |2,260| 209 | 2,161 Ravenscrag sand | Hard, clear, e 8 Sufficient supply.
iron
gieme [ | B Lm “ | Dug 10 | 2,300 - 6 2,294 4 | 2,296 Glacial sand Slightly g Good supplye
hard, clear
10 |SE. 9 i U M| e 12 | 2,350 - 8 2,343 5 2,345 Glecial gravel Sof t, clear D, s Pufficient supply; also another well 30 feet
deep used for stock.
B @ Ml " | Bored 35 | 2,310 35 | 2,275 Glacial sand Soft, clear D Suf ficient only for house; good supply in
arfother well for stock.
o IR b 5 [N Mo B 16 |- 2USHU =T 1025359 5 | 2,369 Glacial sund Herd, clear D, 8 Insufficient supply.
13 [SE. | 12 i i & Dyg 33 | 2,320 = 2,311 Glaciel clay Handeselie siry D, S Insufficient supply; hauls water.
“alkaline"
14 |S0. | 12 i i 2 Drilled| 415 2,350 - 60 2,290 415 1,935 Eastend black Soft, soda, 44 @ Sufficient supply. #
slate ond sand clear
Ao | N5 S5, § | " | Dug 10 | 2,320 - 7 12,313} 10 | 2,319 Glacial gravel Moedium hard, D, 8 Sufficient for 5 head stocks
clear
A O L L " | Bored 55 | 2,350 = A6l 42,3241 55 | 24298 Blacdal grey Hard, iron, S Good supplye.
sand "alkeliney
red
17 |BEs | 22 | ™| @ . Bag 18 [ 2310 - 8 |2,302| 10 | 2,300 Glacial sand Hard, clear, D, s Suf ficient supply; another 18 foot well
and gravel iron yields soft woter.
18 |NEe | 22 s " Bored 26 2,324 = 2 ) 2,319 Glacial gravel Medium hord, D S Hardly sufficient for the town. #
cloudy
19 [NE. | 22 ¥ A * | Bored 70 2,310 70 | 2,240 Glacial Helnd = Nciie ey
. "alkaline"
20 "Bl 22 | W | M “ | Drilled| 28 | 2,320 - 13 | 2,307 28 | 2,299 Gl~cizl sand Hord, cle=r D, s Sufficient supply.
2] |Nee )23 | Moy e " Dug 30 | 2,310 - 24 | 2,286 24 | 2,286 Glacial quick- Hard, clear Dy, B Waters 70 head stock.
scnd
22 [BWe | 25| " | " "1 Dug 18 | 2,360 - 8 2,352 18 | 2,344 Glacial grovel Hard, clear D, s Sufficient supply.
and clay
e N i | B2 | P E "1 Dug 65 | 2,370 - 55 (2,315l 59 | 2,3l Glacial boulders| Hard, clear, D, 5 Barely sufficiont.
iron
24 |SE. | 27 1y . W Bored 60 2,350 - 40 2pii | N5 0 2,300 Glacizl quick- Herd, clear, S Good supply; onothor well uscd for housc. #
sand iron
25 |8E. | 27 BEr it "| Dug 22 | 2,310 18 | 2,292 Glacial sand Medium hard, Dy, M Good supply for town; another well 22 feet
clear deep is not used. J
26 |NE. | 27 & h " Borecd 60 2,350 - 40 | 2,310, 50 | 2,300 Glacial quick- Heord, clear, 5 Sufficient supply.
sc.nd iron
27 (oWs ] 28 ® [+ "| Dug 20 | 2,300 - 10 | 2,250 20 | 2,280 Glacinl sand Hard, cloar D, B Sufficient supply; onother well beside
lakc used for stocke.
2| Bl B0 g | Spring 2,340 O R 280 0| 2,340 Glacial sand Herd, clear S Sufficient for stock.
29 M=) 36 ® " 1 e 38 | 2,390 - 26 | 2,364 38 | 2,352 Glacinl gravel Hard, clear, D, 5 Sufficient supply; yiclds 4 barrols a day,
iron
sl 2 21 a8 2| Brilied 160 {. 2,325 ~140 | 2,185 160 | 2,165 Ravonscrog sand | Hard, cloar, D, 8 Sufficicnt supply.
iron

NoTE—AIl depths, altitudes, heights and elevations

given above are in feet.

(D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.
(#) Sample taken for analysis.



B 4-4
= . .8 A
WELL RECORDS—Rural Municipality of il o P SN
HEIGHT TO WHICH
LOCATION PRINCIPAL WATER-BEARING BED
S TYPE |DEPTH| ALTITUDE B A At T%I‘:P- %S;Igg
OF OF ELL YIELD AND REMARKS
L above sea Ab +
No Y Sec. | Tp. | Rge. | Mer. WELL WELL k l.;evel) Be?::r (( - )) Elev. Depth Elev. Geological Horizon PRI WATFE.: f ‘;VSAES,?
Surface (in °F-
2 ISB. | 6 | 2 |18 | 2 | Drilled| 116 | 2,325 - 36 (2,289 | 116 |2,209| Ravenscrag sand | Hard, clear, S Sufficient supply; another well 40 feet
iron deep, waters 46 head stock.
3 [NE. T N e * | Dug 12 | 2,425 - 5 12,420 3 | 2,422| Glacial sand Soft, clear D, 8 Waters 70 head stock; insufficient supply.
and gravel
4 B (32| ® | * " | Dug 15 | 2,325 - 7 12,318 7 |2,318| Glacial gravel Soft, clear D, S Sufficient supply.
D3Ry i G (LU (L " | Bored 35 | 2,325 35 | 2,290| Glacial sand Hard, clear D, § Insufficient supply; another similar well
25 feet dsep.
6 BB | W g0 * | Dug 16 | 2,450 - T 2,443 T |2,443| Glacial sand Soft, clear b, & Insufficient supply; waters 30 head stock,
but has 118 head stock on farm.
7 WNW. |19 [ ™ | ® “ | Drilled| 228 | 2,480 228 | 2,252| Ravenscrag sand | Hard, iron, 44 D, & Sufficient supply.
turns brown
Wie | 20| ™ (W " | Bored 30 | 2,360 Glacial clay Hard, clear D, 8 Only sufficient for 5 head stock; another
well in slough.,
9 NE. |20 e * | Dug 20 | 2,360 Glacial clay Har., clear D, § Sufficient for 5 head stock only.
10 EEe |23 | ¢ (" “ | Drilled| 134 | 2,360 134 | 2,226| Ravenscrag sand | Hard,iron, 44 D, 8 Sufficient supply.
turns red
11 [NE. (22 | » | » | » | Drilled| 230 |2,375 | -100 [2,275| 230 | 2,145 Ravenscrag fine | Hard,"alka- S Sufficient supply. :
sand line¥black
sediment
e NESN 273, |t [ g ? 140 | 2,370 - 70 |2,300| 140 | 2,230 Ravenscrag Hord, clear, b, s Sufficient supply.
quicksand iron
13 [Nwe (24 | o # " | Dug 24 | 2,325 20 | 2,305] Glacial sand Soft, clear b, s Waters 150 head stock; another well 27 feet
deep obtains a supply from sand.
14 [NE. |24 | " | ® " | Dug 15 | 2,380 8 | 2,372| Glacial sand Slightly D, § Very little water; insufficient supply.
hard,clear
15 |NW. | 27 ki " Y Dug 27 2,370 27 2,343 Glacial sand Hard, clear D, s Waters 30 head stock; neighbours haul 1 tank
a week from here.
16 |NE. | 27 U s " | Dyug 10 | 2,370 10 | 2,360, Glacial sand Hard, clear, N Not used, water is too "alkaline™.
"alkaline”
1 se, =28 | T " | Dug 30 | 2,375 - 10 |2,365| 30 | 2,345] Glacial sand Hard, clear b, s Sufficient supply.
16 B |26 | ™ | " * o hug 14 | 2,350 - 9 12,341| 14 | 2,336 Glacial gravel Soft, clear ) Waters 35 head stock.
19 |NEs (2B | » | ® " | Drilled| 170 | 2,450 -100 |(2,350| 170 | 2,280 Ravenscrag? Herd, clear, 5 Good supply of water.
iron
20 |SW. |30 | * | ™ " | Dug 14 | 2,455 - 10 |[2,445 4 | 2,451] Glacial gravel Soft, clear D, s Insufficient supply; hauls water; another
well is dry.
2L \Nis 133 | WO w) Dag 10 | 2,360 10 | 2,350 Glacial sand Hard, clear D, 8 Good supply; neighbours haul water from here.
22 SR BT Y " " | Drilled| 180 | 2,460 - 80 |2,380| 180 | 2,280f Ravenscrag? Hard, clear, S Sufficient supply.
iron : A
23 Bk |36 | M | * | Bored 42 | 2,365 42 | 2,323 Glacial sand Medium hard, D, s Sufficient supply; another well 6 feet deep
and gravel iron,clear waters 30 head stock,
1 [NWW. | 1| 3|16| 2| pug 16 | 2,400 - 12 (2,388 16 | 2,384 Glacial gravel Hard D, § Waters 22 head stock.
2 e S L LB Dug 12 | 2,400 - 8 2,392 12 | 2,388 Glacial gravel Hard, clear | 43 D, S Sufficient supply; another well not used. .
3 [|SE. o SN " | Dug 20 | 2,350 - 18 2,332 20 | 2,330 Glacial gravel Herd, clear, D, s Water comes quickly; good quality and supply
iron '
4 (|S¥e [v 4| Mg oH " | Dug 5 | 2,300 0 |[2,300 5 | 2,295 Glacial gravel Hard, clear b, 8 Sufficient supply; another scepage well dry.
5 [Suie " & & | " " | Dug 20 | 2,300 - 18 |2,282| 18 | 2,282 Glacial clay Hord, cloar, b, 8 Waters 28 hcad stock; also spring in pasturs.
and sand iron

NOTE—AIl depths, altitudes, heights and elevations
given above are in feet.

(D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used
(#) Sample taken for analysis.



B 4-4
WELL RECORDS—Rural Municipality of......... e HOSEY: ) (SR IIOHOTAR,
LOCATION HEIGHT TO WHICH | PRINCIPAL WATER-BEA
WELL TYPE DEFTH | ALTITUDE et L ol ™ g TEMP. USE TO
OF OF WELL CHARACTER OF WHICH
No. above sca | AboVE (+) YIELD AND REMARKS
9 Yy Sec. | Tp. | Rge. | Mer WELL WELL ( r;evel) Bgsxwfv:a(c -e-) Elev. Depth Elev. Geological Horizon SERe V(Vuf? ’51? $ ‘f,SAgﬁrl;
6 SW. |9 |3 |16 | 2 | Dyug 12 |2,400 - 9 [2,391 9 |2,391| Glacial sand Hard, clear 42 D Used for house; could be used for 10 head
stock.
TEV NN (i3 [FAk e " | Dug 25 |2,400 - 23 2,377 | 25 |2,375| Glacial gravel Hard, clear 42 D, S Insufficient; enough for house only.
8 NE. |24 | ™ |* “ | Bug 14 |[2,400 - 12 (2,388 | 12 |2,388]| Glacial clay Hard, clear D Insufficient supply; haul water for stock.
9 NW. (14 | " | " “ | Bug 16 |2,400 - 11 (2,389 | 11 |2,389| Glacial yellow Hard, clear 40 D Insufficient supply; haul water for stock.
clay
10 BwW. |26 | * | * “ | Dug 18 |2,400 - 13 2,387 | 13 |2,387| Glacial gravel Very hard, 42 D, s Nearby lake not suitable for drinking.Yields
red sediment 100 gallons o-day; wators 25 head stock.
31 Bw. (17 i 18 " | Dug 8 |[2,400 - 5 12,395 5 12,395| Glacial gravel Hard, sour D Sufficient supply; stock watered at Lake
taste Mather which has been condemned.
12 Eks g | | o Bug 6 |2,400 - 4 12,396 6 |2,394| Glacial quick- Medium hard, | 50 b, 8 Sufficient for 6 head stock.
sand clear
13 BB. (20. | ™ | ™ “ | Dug 10 | 2,400 - 8 2,392 | 10 |2,390| Glacial gravel Hard, clear 45 b, 8 Wiaters 25 head stock;at one time was a
flowing spring.
SRR 2 e L " | Bug 14 | 2,400 Glacial clay Hard, clear Ik B Insufficient supply; dry at present.
15 PBw. |21 ¥ i g Bored 16 2,400 Dry hole.
i6 BB (23 W M " | Dug 18 | 2,350 ~- 15 12,335 15 {2,335| Glacial gravel Very hard D House use only; use dam for stock.
mixed
17. BE., |28 | = | ¥ " | pug 20 | 2,400 -19 (2,381 19 |[2,381| Glacial sand D, 8 Insufficient supply; also 2 other smell wells.
and clay
18 BW. a8 | * [ * e T 13 | 2,400 - 10 2,390 10 [2,390| Glacial sand Soft, clear D, s 6 barrels a day.
19 g Ly | A e v | Dyg 16 | 2,400 Dry hole.
20 NW. (32 SRR o Drilled | 905 2,400 -700 1,700 *? 7 Bedrock ? Soft, soda 5 Sufficient for stock; also use & spring.
21 NE. {33 | " |[*" N Bug 15 | 2,300 - 10 [2,290| 10 | 2,290| Glacial gravel Hard, clear D, S Sufficient supply; waters 23 hcead stock.
22 = oWE (|34 | MR " | Dug 16 | 2,300 - 10 2,290 Glacizl clay Hard, clear 45 Ll Sufficisent for 40 head stock; another well
40 foct deep ceontains sodn and yields water
J heving a bitter taste.
23 e |25 | e & Dug 3 | 2,300 - 6 |2,294 6 | 2,294 Glacial sand Hard, cloudy 55 D, 8 Insufficient supply; yields 1 barrel a day
in summer, Haul water to herc.
1 [NW. 2|3 |17 2 | Dug 14 | 2,370 - 10 |2,360 7 |2,363] Glacial gravel Medium hard, D, S Only weters 16 head stock.
clear ;
2 M. | 2 | &= | @ “ | Dyg 22 | 2,350 - 12 |2,338| 16 | 2,334 Glacial sand Soft, clear D, s Weters 130 head stock; another well 52 feet
deep is not used.
5ol o™ ™ " | Bored 28+ | 2,340 - 25 |[2,315| 28 | 2,312 Glacial gravel Hard, iron D, S Poor supply in summer.
o O T e ol " | Bored 76 | 2,360 - 46 |2,314 Glacial clay Hard, iron B, S Sufficient supply,
4 |NE. [0 | " i " | Bored SO [N 50 | 2,320 Glacial sand Hard, iron, 44 L Insufficient supply.
rusty
5 [NWe | X3 | W " " | Dug 25 | 2,355 - 20 |2,335| 25 | 2,330 Glacial sand Hard, clear S Insufficient for stock; water enters slowly.
6 |NW. |23 | * ¢ g 12, 18,370 - 8 |2,362] 12 | 2,358 Glacial sand Hord, clear D, S Insufficient supply; quicksand plugs well.
T S [ 24 || "l Bg 10 | 2,364 - 7 12,357 8 | 2,356 Glacial sand Medium hard, D, 8 Sufficicent supply; another well went dry.
clear
SiWe |16 | ™ | " " | Bored 68 | 2,380 - 13 |2,362| 68 | 2,312 Glacizl sand Hard, clear D, & Good supply; cannot be pumped dry.
9 |Ni. |26 | ™ | " " | Dug 56 | 2,400 - 51 |2,349| 56 | 2,344 Glacial sand Medium hard, D, 5 Sufficient supply.
clear

NOTE—AIll depths, altitudes, heights and elevations
given above are in feet.

(D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used
(#) Sample taken for analysis.



B 4-4
WELL RECORDS-—Rural Municipality of i G No.8, S
LOCATION O oy Rien | PRINCIPAL WATER-BEARING BED e n 2 e
TYPE DEFPTH | ALTITUDE SRS
WELL or OF | WELL CHARACTER OF o YIELD AND REMARKS
No. (sbove sea | Above (+) ! OF WATER |WATER| WATER
Y Sec. | Tp. | Rge. | Mer WELL WELL level) Bgov\; (=) Elev. Depth Elev. Geological Horizon (in °F.) 1S PUT
uriace
10 pw. |17 |3 |17 | 2 | Dug <20 12,350 - 14 2,336 | 20 |2,330| Glacial fine Hard, clear |40 D, s Sufficient supply; also use a spring.
sand
S e | "o Dug 16 - |'2,380 4 |2,376| Glacial quick- Medium hard, D, 5 Waters 20 head stock; 2 farmers haul water
sand clear from this well.
12 B« (20 | * | » N 25 |2,400 - 22 12,378 | 22 |2,378| Glacial sand Hard, clear b, 8 Waters 20 head stock.
13 Nw. |25 ("™ | " * | Dug 10 |2,450 - 7 2,443 10 |2,440| Glacial sand Hard, clear B, 8 Sufficient supply.
14 ML |28 | | ® ) bug 52 2,440 - 48 12,392 | 52 |2,388| Glacial sand Hard, clear, S Sufficient supply
: "alkaline"
15 NE. |30 | " i " | Dug SO BTG 26 |2,444| Glacial sand Hard, clear D s Waters only 15 head stock.
alsn © sy il Rl e o g 20 | 2,450 20 |2,430| Glacial sand Medium hard, D, s Waters 40 head stock.
clear
BT "BEL 3% | WO P " | Bored 45 | 2,460 - 42 12,418 | 45 |2,415| Glacial sand Hard, iron, D ’ Almost dry, 2 other wells are dry:
turns rusty insufficient for house.
Mg s {33 | W | ¥ w | g 28 12,360 - 22 2,338 18 |2,342| Glacial drift Hard, clear, S Barely sufficient supply.
' "alkaline"
150 e, 13g | W " | Bored 48 2,475 - 6 2,469} 48 |2,427| Glacial gravel Hard, clear, e B Good supply.
iron
20 BE. 135 | v " | Drilled | 148 | 2,400 -120 (2,280 | 148 |2,252| Glacial gravel Hard, clear | 40 S Waters 64 head stock.
1 NB. | 4 [ 3 [18] 2 | Dug 18 | 2,340 - 4 12,336 4 |2,336| Glacial gravel Medium hard, B8 Waters 30 head stock.
clear
2 BW. I | (R " | Bored 52 12,350 Glacial ? Salty N Water not fit for use.
B IS RO [ ol Brilied| 112 | 2,370 - 62 (2,308 112 |[2,258| Ravenscrag sand | Hard, clear, 3 Haul drinking water; sufficient supply
iron for stock.
4 BE. | 8 i . k. Dug 7 2,350 - 3 12,347 0 }2,350| Glacial sand Soft, clear S Waters 30 head stock.
5 BE. | 9 | " |" | " | Spring 0 |2,340 o l2,340| o0 |2,340| Glacial ? Soft, "alke- S Waters 30 head stock.
line"
6 gEs (1f 1™ | ™ " | Dug 24 2,420 24 | 2,396 Glacial clay Hard, clear D Insufficient supply.
7 Bil. |18 e L " | Bored 91 | 2,390 - 80 2,310 | 91 |2,299f Giacial sand Hard, clear S Water should not be used.
Bopm g [ = |7 * | Bored 5k | 25350 - 33 12,337| 51 |2,319| Glaciel quick=- Hard, clear, D, 8 Sufficient supply; another well 8 feet deep
sand iron yiclds soft water,
9 NBE. |21 LA " | Dug 30 2,420 — 2 2,408 112 2,408| Glacial sand Medium herd, D, 6 Insufficient supply; haul water to hers.
cloar
Lo Bgyier | L " bug 16 | 2,440 16 | 2,424| Glacial gravel, | Medium hard, S Waters 50 head stock.,
sand clear : ‘
11 NE. |33 1 ol D 20 | 2,450 2 |2,448| Glacial sand Medium hard, Ny & 3 other wells; plenty of water for stock.
clear
12 NEs {32 | & | ® " | Pug 20 h2,425 Glacial clay Hard, clear, D, s Only waters 4 head stock.
"alkaline"
13, BE, (35 | moe " | Dug 10 | 2,450 - 5 2,445 2 | 2,448| Glacial sand Medium herd, D, B Sufficient supply.
clear

NoTE—AIl depths, altitudes, heights and elevations
given above are in feet.

(D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used
(#) Sample taken for analysis.



