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GROUND WATER RESOURCES OF THE RURAL MUNICIPALITY
OF BEAVER, NO. 276,

SASKATCHEWAN

INTRODUCTION

ILack of rainfell 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 woter
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 raising. During the field seasan
of 1935 an area of 80,%%0 squere miles, comprising all that
part of Saskatchewan south of the north boundary of township
32, was systematically examined, records of approximately
60,000 wells were obtained, and 720 samples of water were
collected for analyses. The facts obtained have been
classified and the information pertaining to any well
is readily accessible. The examination 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, Warren, Rose,
. Stansfield, Wickenden, Russell, and others of the Geological
Survey. The Department of Natural Resources of Saskatchewan
and local well drillers assistgﬂ\considerably in supplying
several hundred well records. The base maps used were
supplied by the Topbgraphical Surveys Branch of the Department

of the Interior,
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Publication of Results

The essential information pertaining to the groun@

werter conditions is being published in reports, one being issued
| for each municipality. Copies of these reports are being sent
to the secretary treasurers of the municipalities and to certain
Provincial and Federal Departments, where they can be consulted
by residents of the municipalities or by'ether persons, or they -
may be sbtained by writing direct to the Director, Bureau of
Economic Geology, Department of Mines, Ottawa. Should anyone
require more detailed information than thet contained in the
reports such additional information as the Geological Survey
possesses can be obtained on application to the directpr. In
meking such reéuest the applicent should indicate the exact
location éf the area by giving the quarter sectlon, township,
range, and meridian concerning which further information is
desired.

The repcrts are written principally for farm
residents, munioipal bodies, and well drillers who are either
plaxming to sink new wells or to deepen existing 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 looality should read first the part dealing
with the.municipality as a whole in order to understend more
fully the part of the report that deals with the place in
which he is interesteds At the same time he should study the
two figures accompanying the report. Figure 1 shows the
surface and bedrack geology es related to the ground water
supply, and Figure 2 shows the relief and the location ard
type of water wells. Relief is shown by lines of equael

elevaticn‘oalled“dvonbaurﬂio The elevwirionr vbove sea~level



is given an some or all of the contour lines en the figure.

If one intends to sink a well and wishes te find
the epproximate depth’to a water-bearing herizon, he must
learns (1) the elevation of the site, and (2) the prebable
elevation of the water-bearing bed, The elevation ef the well
site is obtained by marking its position on the map, Figure 2,
and estimeting its elevation with respeot to the two contour
lines between which it lies and whose elevations are given on
the figure. Where contour lines are not shown on the figure,
the elevations of adjacent wells as indicated in the Table og
Well Records accompenying each report van-be used. The
approiimate elevation of the wnter-beanring horizon at the well=
site can te obtained from the Table of Well Records by noting
the elevation of the water~bearing horizen in surrounding we;ls
and by estimating from these known elevations its elevation at
the well-site{l If the water~bearing horizon is in bedrock
the depth to water can be estimated fairly accurately iﬁ this
way. If the water-bearing horizon is in uncensolidated deposita
such as gravel, sand, clay, or glacial debris, however, the
estimated elevation is less reliable, because the water=bearing
horizon mey be inclined, or may be in lenses or in sand beds
which mey lie at varleus horizens and may be of small lateral
extent. In calculating the depth to water, care should be taken
that the weter~bearing horizons selected from the Table of Well
Records be all in the seme geological horizon cither in the .

glacial drift or in the bedrock, Froem the data in the Table

l-If the well~site 1s near the edge of the munieipality,

the map and report dealing with the adjoining-
municipality should be consulted in order to obtain the
needed information about nearby wells,
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of Well Records it is also possible to form some 1dea of the
quality and quantity of the woter likely to be found in the

proposed well,
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GLOSSARY OF TERMS USED

Alkaline. The term "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 large amount of salts, chiefly sodium sulphate and
magnesium sulphate in solution. Water that tastes strongly ef
common salt is described as "salty". Meny "alkaline" waters may
be used for stock, Most of the so-called "alkaline" waters are
more correctly termed "sulphate waters",

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

Aquifer or Water~bearing Horizon. A water-bearing

bed, lens, or pocket in unconsolidated deposits or in bedrocks

Buried pre—Glécial Stream Channels, A channel

carved into the bedrock by a stream before the advance of the
continental ice~sheet, and subsequently either partly er whelly
filled in by sands, gravels, and boulder clay deposited by the
ice~sheet or later agencies,

Bedrcck, Bedrock, as here used, refers to partly
or wholly consolidated deposits of gravel, sand, silt, clay, and
marl that are older than the glacial drift.

Coal Seam, The same as a coal bed. A deposit ef
carbonaceous material formed from the remains of plants by
partial decomposition and burial.

Contour, A line on a map joining points that have
the same elevation above sea=level,

Continental Ice=~sheet. The great ice-sheet that

- covered-most of the surface of“Canadavmanywthouéands/of years

age.



Escarpments A oliff or a relatively steep- slope
separating level or gently sloping areas.

Flood-plain. A flat part in a river walley

ordinarily ebove water but covered by water when the river is
in flood,

Glaciel Drift, The loose, unconsolidated surface

deposits of éand, gravel, and clay, er a mixture of these,
thet were deposited by the continental ice-sheet. Clay |
conteining boulders formes part of the drift end is referred
to as glacial till or boulder eclay. The glaciael drift
occurs in several forms:

(1) Ground Moraine., A boulder cley er till plain

(includes arens where the glacial drift is very thin and the
surface uneven).

(2) Terminel Moraine or Moraine. A hilly tract

of country formed by glacial drift that was laid down at

the margin of the continental ice=sheet during its retroat.
The surface is characterized by irregular hills and undrained
basins.

(3) Glacial Outwash. Send and grovol plains or

deltes formed by streamg that issued from the centinental
iocem~sheet.

(4) Glacial Leke Deposits. Sand and clay pleins

formed in glacial lakes during the retreat of the ice~sheet,

Ground Water, Sub~surface water, or water that
occurs below the surface of the land,

Hydrostatic Pressure, The pressure that causes

water in a well to rise ebove the point &t which it is struck,

Impervious or Impermeable. Beds, such as fine olays

or shale, are considered to be impervious or impermeable when
they "de not permit ef the perceptible passage or movement ef

the ground water,
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Pervious or Permeable, Beds are pervious when -

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

Pre-Glacial Land Surface. The surface of the land

before it was covered Ty the continental ice~sheet.

Recent Deposits. 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 er 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 saturated with water. This mey be wvery neer
the surface or meny feet below it,

Wells., Holes sunk into the eerth so as to reach a
supply of water. When no water ié obtained they are referred
to as dry holes, Wells in which-water is encountered are of
‘hree classes,

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

called Flowing Artesian Wellse

(2) Wells in which the water is under pressure but

does net rise to the surfaces These wells are called Non-

Flowing Artesian Wells.

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

the water teble, These-wells are called Nen-Artesian Wells,
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NAMES AND DESCRIPTIONS OF GEOLOGICAL FORMATIONS, REFERRED
TO IN THESE REPORTS

Wood Mountein Formation. The name given to a series

of gravel and sand beds which have a maximum thickness of 50
feot, ané which occur as isclated patches on the higher parts
of Wood Mountein. This is the youngest bedrock formation and,
where present, overlies the Ravenscrag formation,

Cypress Hills Formation. The name given te a series

of conglomerates and sand beds which occur in the southwest
corner of Saskatchswan, and rests upon the Ravenscrag or older
formations. The formation is 30 to 125 feet thick,

Ravenscrag Formaetion, The name glven to a thick

series of lightecealoured sandstones and shales containing ame
or more thick lignite coal seams. This formation is 500 to
1,000 feet thick, and covers a large part of southern
Saskatchewan, The ﬁrincipal coal deposits of the provinece
oceur in this formation.

Whitemud Formations 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 formetion grades

in places into coarse, limy sand beds having o meximum thick-
ness of 40 feet,

" Eastend Formatione The name given to a series of

fine=grained sands and silts. It has been recognized at
various localities over the southern part of the prbvince,
from the Alberte boundary east to the escarpment of Missouri
coteau, The thickness of the formation seldom exceeds 40 feet,

Bearpaw Formation. The Bearpaw consisté mostly of

Incoherent dark grey to dark brownish grey, partly bentonitiec

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

lower part of the formetion, It forms the uppermost bedfbok
formation over much of western and southwestern Saskatchewan
and has a maximum thickness of 700 feet or somewhaf Mo &

Belly River Formation. The Belly River consists

mostly of non-marine send, shale, and coal, and underlies .-
the Bearpaw in the western part of the area. It passes
eastward and northeastward 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 zones, In the southwestern corner of the
area it has a thickness of severai hundred feet.

Marine Shale Series. This series of beds consists

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

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

The rurel municipality of Boawver, No. 276, campriscs
an area of 324 square miles in eastorn Saskatchewan. It consists
of tps. 28, 29, and 30, ranges 10, 11, and 12, W. 2nd mor. The
Winnipeg-Edmonton line of the Canadian Pacific reilway traverscs
part of the northern 2 miles of the municipality, and on it are
located the town of Foam Lake, the hamlet of Tuffnell, and the
sidings of Goudie and Herrick. A branch line of thc Canadian
Pacific railway runs north from Goudie to Nipawin, and another
branch line runs south-west from Herrick to Wishart. On this
latter line are located the hamlets of Edmore and West Bend,

The centre of the municipality is 48 miles northwest of Yorkton.

The greater part of the southern half of the municipality
is covered by moraine. An area to the west of Milligan creck and
another to the south of Ebel creek, both approximately 9 miles leng
and 2 miles wide, are also covered with moraine. The remainder of
the municipality is mentled by glacial till. The elevation decreases
gradually from 2,200 feet above sea-level at the southwestern
corner of the municipality to 1,800 feet at the northeastern corner.
The ground surface of the moraine-covered areas is rough and rolling,
and is characterized by low hills and large, undrained depressions,
Sloughs and long, shallow draws are very common. The land surface
of the till plain is slightly undulating and in some districts is
quite flat., Except for township 30, range 12, and other smaller
areas, the municipality is wooded with poplar and willow.

The eastern 8 miles of‘the municipality are drained by
several, small, intermittent streams, the largest of which is
Ebel cresk which flows eastward into Whitesand river, The remainder
of the municipality is drained Wy Milligen creek, Becvar brook,
Beckett brook, and several, small tributary streems. These streams

flow in a general northerly direction and empty into Foam lake in
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the rural municipality of Foem lake. All of the creeks in the
municipality are intermittent and they are usually dry by midsummer.
A few small lakes, the largest of which is Horse lake, are scattered

throughout the municipelity.
Water-bearing Horizons in the Unconsolidated Deposits

The supply of water from wells in the southern 6 miles of
the municipality, and in the southern 2 miles of £ownship 29, range
10, is poor, In the remainder of the municipality water supplies
are very good. Approximately 140 farms in the municipality have'a
shortage of water and 66 of these are located in townships 28, ranges
l; and 12, Many farmers in the southern part of the muniecipality
depend entirely on surface water from seepage wells and sloughs.
Snow is melted in winter by some farmers and others haul water.

Horse lake, in the southern part of townships 28, ranges 11 and 12,
is one of the main sources from which water is tanked. Surfece water
fram creeks and sloughs is also used for stock in the northern town-
ships, not because of a shortage of water from wells but chause it
is convenient. Flowing springs are quite numerous in thg ré ines
that contain Milligen creek and its tributaries and algég Becyar
brook and Beckett brook. Some springs, such as 6ne 14 the SE.\%}
sec. 12, tp. 30, range 12, yield ahundant supplies %f‘water, whé{eas
others yield small and occasionally intermittent supplies. The water
from the springs is hard and much of it contains irom, but it is
drinkeble,

The producing wells in the municipality range from 4 to 130
feet deep and tap aquifers in the glacial drift. Some wells have been
bored and drilled to a maximum depth of 282 feet, but they are either
dry holes, or obtain only smell supplies of water fram aquifers at
depths less than 130 feet, As an example, a 18Q-foot well in the
W, &, sec. 35, tp. 28, range 12, obtains a paltry supply of water

from an aquifer 20 feet below the surface,
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Most of the wells in the municipality have been dug by
hand to'dopths less than 35 feet. Water-bearing pockets of sand
and gravel are very difficult to locate in the upper 125 feet of
the glacial drift in the three southern townships, and many dry
holes have been made in this district. Nearly all the wells that
have struck water-bearing pockets of sand and gravel in these three
townships are less than 35 feet deep. Very few of these wells yield
abundant supplies of water, One wcll dug for & school in the NE. %;
sec., 18, tp. 28, rangc 10, struck a large lens of sand 20 feet
below the surface. The supply of water obtained is abundant, and
many farmers in the district haul water from this well. Only five
wells in the three southorn townships and the southern 2 miles of
township 29, renge 10, have struck pockets of sand and gravel, in
the glacial drift, that yield water under pressure. These wells
are 38 to 82 fect deep and they are all located in township 28,
range 12. The deepest well in the municipality was drilled in the
SE. %, sec. 22, tp. 28, range 12, This well is 282 feet deep and
the material penetrated was almost entirely blue boulder clay. No
weter was obtained.

In the remainder of the municipality very little difficulty
is experienced in obtaining adequate, and in many places over=-
sufficient, supplies of water at depths of 4 to 130 feet in the
glaecial drift., Abundant supplies of water are assured by digging
to depths less than 15 feet in the ravines, and in several quarter=-
sections, particularly in the northwestern part of the municipality,
water can be easily found by digging to depths less than 10 feet in
thick deposits of sand and gravel that outcrop at the surface. In
the shallow wells, less than 35 feet deep, the sand and gravcl beds
are usually found beneath a layer of yellow or brown clay. Many of
these wells yield very abundant supplies of water, the water-level
has remained constant over a long period of years, and the wells
cannot be pumped dry. Two shallow wells, 6 and 15 feet deep, in

the NW. %, sec. 30, tp. 29, range 12, and the SW. %, sec. 4, tp. 30,
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renge 10, are flowing artesian wells. The shallow wells that tap
sand and gravel above the blue clay generally yiecld slightly
mineralized water that is usually hard but rarely "alkeline", and
which is suitable for drinking.

Abundant supplies of water under pressure are casily
obtained from deposits of sand and gravel in the glacial drift at
depths.of 40 to 130 fcet, in townships 29 and 30, ranges 11 and 12.
Definite water-bearing horizons of sand and gravel are only detected
in township 29, range 12, whero two separate horizons are located
at elevations of 1,996 to 2,053 feet and 1,905 to 1,935 feet above
sea-level. In the othor three townships the sand and gravel
deposits within the blue clay, although of numerous occurrence, do
not occur at any definite level or horizon. Neverﬁheless, very fow
dry holes have been made in any of the six northern townships, and
those farmers who have been unable to strike water in wells are
able to obtain water within reasonable hauling distance. Thc water
from the 40~ to 130-foot wells is more highly mineralized than that
from the shallow wells, It is invariably hard, much of it contains
iron, and is "alkaline". The water from a small proportion of these
wells cannot be used for drinking, either because of its high iron
content or laxative effect.

Farmers in the three southern townships and the southern
part of township 29, range 10, are advised to excavate dugouts to
collect and conserve surface water for stock use during the late
summer months and winter, The area referred to is covered by moraine,
and sloughs that are good locations for dugouts are numerous. Sloughs
are used extensively by the farmers in this distriet and they could
be deepened so as to collect a maximum amount of water in the freshet
season. It is important that dugouts be at least 12 feet desep.
Boring and drilling operations are not advised in this district. If
deep drilling is contemplated anywhere in the municipality it should

#e confined to the drift above an elevation of 1,760 feet. The base
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of the glacial drift is estimated to be near this elevation, and
the underlying Marine Shale series rarely contains water-bearing

sand and gravel deposits.
Water-bearing Horizons in the Bedrock

The Marine Shale series underlies the glacial drift
throughout the municipality. Two wells in the NE. %) sec, 35, and
the SW. I, sec. 36, tp. 30, range 11, struck the Marine Shale or
"soapstone" as it is locally termed. The well in the SW. %,
section 36, was bored 105 feet deep and water was struck in glacial
sand 85 feet below the surface. The contact of the glacial drift
and the Marine Shale series at this location is, therefore, between
90 and 105 feet below the surface or at an approximate elevation of
1,770 feet. The well in the NE. %3 section 35, was drilled 212 feet
deep. Shale bedrock, "soapstone", was reported near the base of this
well, but it is possible that the lower 100 to 125 feet of the well
was drilled in bedrock. Small quantities of water were cbtained in
each well, but the source of the water is believed to be sand and
gravel in the glacial drift, Water~bearing sand and gravel are
seldom found in the Marine Shale series in this part of Saskatchewan
and well drillers are advised to discontinue drilling when the shale

is encountered.
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GROUND WATER CONDITIONS BY TOWNSHIPS

Township 28, Range 10

The elevation of the ground surface decreases gradually
from 2,165 feet at the southwestern corner of the township to
2,030 feet at the northeastern corner of the township. Parts of
sections 13, 14, 23, and 24, and the northern parts of sections 34,
35, and 36, are mantled by glacial till, whereas the remainder of
the township is covered by moraine. The land surface is rolling
end is characterized by low hills, shallow undrained depressionmns,
and long narrow draws. Approximately 75 per cent of the township is
covered by poplar and willow,

Two flowing springs were reported in the NE. 3, and the
NW. %, sections 2. Both springs are in sand that outcrops at the
surface in slight depressions, and the farmers on the respective
guarter-sections use the springs for watering stock.

The producing wells in the township have all been dug by
hand to depths less than 45 feet; most of the wells being fram & to
25 feet deep. Those wells that yield a permanent supply of water
have tapped pockets of sand and gravel that either outcrop at the
surface or underlie yellow or brown boulder clay. Blue or black
clay is generally struck at a depth of 30 feet. Since the sand and
gravel occur as pockets in the upper 30 feet of the glacial drift,
some farmers experience little difficulty in obtaining a producing
well, whereas others meke numerous unsuccessful attempts. At least
thirteen farmers in the township have been unable to locate a satis-
factory water supply from wells. The supply of water from the wells
that have encountersd sand or gravel is variable and depends to a
. large extent on the size of the grdvel pocket and the amount of
annusl precipitation. One of the best wells in the township was dug
for a school in the NE. %3 section 18, The well was dug through 20

feet of stony clay and struck e 5-foot bed of sand beneath the clay.
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The water-levei varies between points 15 and 20 feet below the
surface, depending on the season, and the supply is abundant.
Several farmers who are short of water tank frem this well, Otaer
wells that yield a good supply of water are located in the . +
and the NE. 4+, section 14, and the SW. 4, section 23, The wells
are 8, 10, and 8 feet deep, respectively, and were dug entirely in
sand. One farmer in the NE. %, section 16, has dug twenty-five dry
holes to a maximum depth of 25 feet without striking any sand.
Some farmers obtain a sufficient supply of water in summer from
shallow wells dug beside sloughs, but in winter whon the sloughs
freeze water must be hauled.

Three attempts to obtain water in the glacial drift at
depths groater then 45 feet were made in the SW. £, section 14,
The wells were 48, 72, and 92 feet deep and the main material
penetrated was black clay. No wabter was obtained in any of these
three wells, The farmer waters his stock at a small dam that is
constructed across & ravine in the quarter-section. A dry hele, 65
feet deep, was also bored in the NW. %, section 32,

Those farmers who are short of water are advriscd %o
excavate deep dugouts as a means of catching and conserving surfece
water, rather than to bore or drill to depth in the glacial drift.
Slough basins are mumercus end theoy are fawourable locations for
dugouts. The dugout must be at least 12 feet deep to be satisfactory.
The sub-soil in most places is impervious, but test holes with a small
auger should be made prior to excavation to meake certain that no
permeable bed of sand and gravel exists that would allow the water
to escape,

Township 28, Range 11

Moraine covers the entire tcwnship : d the land surface
is rolling and rough, and is thickly wooded wi:zkclumps of poplar,
Sloughs are very common. A portion of Horse lake, at an elevation

of 2,188 feet, extends through parts of sections 6 and 7. The
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elevation decreases gradually from approximately 2,200 feet at
the southern boundary of the township to 2,190 feet at the northern
boundary .

Adequate supplies of water arc difficult to locate in
the upper 110 feet of the glacial drift in this township. AX1l wells
that yield a satisfactory supply of water are less than 36 feet
deep. The water-bearing beds of sand and gravel in these wells occur
generally beneath yellow boulder clay. These pockets of sand and
gravel are small, and consequently the supply of water from wells
tapping them is not large., Several farmers are obliged to use more
then one well in order to obtain sufficient water for their local
needs, The water is hard, in many places "alkaline", and same -
contains iron, but it is used for drinking as water of better quality
is so difficult to obtain. Approximetely one-half of the farmers in
the township are able to obtain sufficient water for local neceds
from wells on their own land. Numerous dry holes have been made to
a meximum depth of 110 feet in all parts of the township. Many
farmers rely on shallow seepage wells dug near sloughs, and during
the summer months sufficient water is obtained from the wells and
sloughs to meet all farm requirements. During the winters, however,
and in years of drought, these farmers must haul water. A few
farmers in the township haul water throughout the year for all farm
needs. Horse leke, in sections 6 and 7, and the school well in the
NE. %3 sec. 18, tp. 28, range 10, are two of the main sources from
which water is hauled. No well in the township yields an abundant
supply of water under pressure.

It appears useless to employ the boring method of
obtaining water in this township, since many dry holes 40 to 110
feet have encountered no sand or gravel in the impervious blue clay
that forms the greater bulk of the glacial drift. Drilling to depths
greater than 110 feet may be successful, but it is not recommendod as

the risk of obtaining water does not warrant the expense of drilling.
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Farmers are advised to excavate deep dugouts to alleviate the
acute shortage of well water in this township. These dugouts will
prove satisfactory if the site is carefully chosen and if they are
at least 12 feet deep. Undrained depressions are numerous in this
township and they are excellent locations for dugouts. Test augers
should be used on the proposed site to ascertain the type of

meterial that will be struck during excavation.

Township 28, Range 12

The elevation in this township decreases from 2,200 feet
in the southern part to 2,100 feet above sea-level in the northern per+*.
The entire area is mantled by moraine., The ground surface is very
undulating, and low hills and undrained depressions are common.
Beckett brook, a small, intermittent stream, has its source in the
NE. %3 section 5, and flows in a northwesterly direction through
sections 8, 7, 18, and 19, Parts of Horse lake are located in
sections 1, 2, and 12,

The well water conditions of this township are simila-
to those in township 28, range 11. Pockets of water-bearing sand
and gravel are very difficult to locate in the upper 120 feet of
the glacial drift. Most of the wells that yield a small, permanent
supply of water have struck the aquifer at depths less than 35 feet
beneath yellow or brown boulder clay. Many dry holes, however,
usually were dug before a pocket was located. As a rule more than
one shallow well must be used in order to obtain sufficient water
for local requirements.

Meny farmers in the township depend on shallow seepage
wells that are dug in clay near sloughs. During the sﬁﬁmer months,
except in periods of drought, sufficient water fdr local needs is
obtained from the wells and sloughs. Some farmers have been unable
to locate water. In winters and years of drought, over one-half
the farmers in the township haul water, some hauling a distance of

b miles,
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Horse lake is the main source from which water is hauled by farmers
in the southern sections, and wells in township 29, range 12, are
the source from which water is generally hauled by farmers in the
northern sections.

Five wells, 46, 38, 82, 60, and 55 feet deep, bored in
the NW. 2, section 18, the NW. %, and the NE. 4, section 25, the
NW. %, section 33, and the SE. %, section 35, strike pockets of
sand and gravel in the glacial drift and yield water under pressure.
The water rises from the aquifers to points 10, 18, 22, 45, and 15
feet below the surface and these levels remain constant, The water
is hard, usually more highly mineralized than the water from the
shallow wells, and contains iron. The farmers use it for drinking
as well as for stock., Although these five wells obtain abundant
supplies of water at depths greater than 35 feet, numerous dry holes,
35 to 120 feet deep, have been dug and bored in other parts of the
township, many in the quarter sections adjoining those wherein water
is located. One well, in the NW. %, section 35, was bored 80 feet
and drilled another 100 feet. A l=foot layer of sand was struck
20 feet below the surface, but the lower 160 feet of the well was in
clay. A dry hole 282 feet deoep, the deepest in the municipality,
was drilled in the SE. %, section 22.

In view of the numerous failures by boring and drilling,
these methods are not advised, even though five wells did strike
pockets of sand and gravel in the impervious, blue clay that largely
composes the glacial drift. Farmers are advised to excavate dugouts
to collect and retain surface water for stock use.

Township 29, Range 10

The topographic-relief decreases approximately 150 feet
from the southwestern corner of the township to the northeastern
corner. A moraine, about 2 miles wide, covers most of the northern
% miles of the township. Section 6 and parts of sections 5 and 4

are also covered by moraine. The remainder of the township is
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mantled by glaé¢ial till. The ground surface is undulating, un-
drained depressions are common, and tree growth is quite demse.
Several small ravines carry the surface water towards Thitesand
river. A small, unnamed lake, %-mile wide and l%-miles long, occurs
in sections 20 and 21,

A dry hole, 150 feet decp, was bored in the NE. 2, section
26, but all the other wells in the township were dug by hand to
depths of 4 to 50 feet, most of them being less than 20 feet deep.
In some quarter-sections much difficulby is experienced in striking
a pocket of water-bearing sand and gravel in the upper 50 feet of
the glacial drift, whereas in others, and often in adjoining quarter-
sections, a well will be dug in a deposit of sand or gravel thats
extends from the surface to the base of the well, 4 to 20 feet
below the surface. In a fow wolls tho water-bearing sands and gravels
are overlain by yellow boulder clay. Those wells dug entirely in
sand and gravel usually yield good supplies of water. Cne 4-foot
well dug in gravel in the SE. %, section 32, waters 60 head of
stock. The water from shallow wells is invariably hard, but rarely
"alkaline", and is usable for drinking.

A well in the NE. 7, section 22, struck petrified wood
beneath blue clay 50 feet below the surface. Water under pressure
was encountered at this depth and it rises to a point 30 feet below
the surface, The water is hard, suitable for drinking, and the
supply remains constent regardless of seasonal precipitation. This
- is the only well in the township that yields water under pressure,

Of the forty-nine farms visited, sixteen have an inadejuate
supply of well water. Dugouts to collect and retain surface water
for stock use are recommended in those sections where the supply is
inadequate for local needs. Drilling to depths greater than 50 feet
mey strike pockets of water-bearing sand and gravel in the glacial
drift, but the uncertainty of obtaining water does not warrant the

expense of drilling.
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Township 29, Range 11

The elevation of the ground surface decreascs gradually
from 2,100 feet above sea=level in the southern part of that
township to 1,950 feet at the northern boundary. The northwestern,
northeastern, and southern parts of the township are covered by
moraine, whereas the remainder of the area is mantled by glacial
till. The land surface is gunbly unduleting to hilly, ~=md in some
sections is donsely wooded with poplar and willow. Milligan creek
flows intermittently in an casterly direction through sections 19,
18, 20, and 21, then turns sharply in section 22, and flows in a
northerly direction through scctions 27, 28, and 33. A bribubary
stream joins Milligan creek in the NE. %, section 28.

Satisfactory supplies of water are readily oLtained frow
the glacial drift in this township at depths less than 125 feet.
Three springs wero reported in the SE. %; section 25, the fE. %@
section 28, and the SW, %3 section 36. Most of the farmers rely on
hand-dug wells less than 30 feet deep. These wells usually tap beds
of water-bearing sand and gravel beneath yellow or brown clay, but
some wells are dug in deposits of sand and grevel that cxbtend from
the ground surface to the base of the well, 8 to‘ZO feet below the
surface., Very little difficulty is expeorienced in striking teds of
water~bearing sand and greavel at depths less than 30 feet., Watber is
almost assured by digging to depths of 4 to 15 feet in the ravine
that contains Milligan creek. The supply of water obtained from most
of the shallow wells is moderate to abundant, and it is not uncommon
for a shallow well to water 35 to 60 head of stock, Wells in the
SwW, %5 section 3, the W, %3 section 4, the NE. %, section 6, the
SE. 4, section 9, the SE. 2, section 16, and the NW. %, section 33,
all less than 21 feet deep, have never been pumped dry, and wells in
the SE. %, section 8, and-the SW. %3 section 12, both 8 feet deep,

have never been bailed dry. Other wells less than 30 fcet deep are
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pumpod or bailod dry with difficulty. Tho quality of the water
from the shallow wells in this township is very good; it is generally
soft or moderately hard and is suitable for drinking.

Sixteen wells, 32 to 113 fcot deep, were bored or drilled
to sand and gravel aquifers within the blue boulder clay and yield
water under pressurc. In some of these wells a thin loyer of hard-
pen was struck immeaiately above the sand and gravel, and when this
was ponetratod the water rushed into the well and asconded to points
10 to 30 fceet below the surface, The supply of water from these
wells is abundant, and in mony of them the woter-level cannot be
lowered by continuous pumpinge. Tho wator is invariably hard, often
contains irom, but only infroquontly is it "alkaline", The wator
from these wells is used for drinking.

The only quarter-sections wherein difficulty has been
experienced in obtaining water are the NW, %, section 7, the NE. 3,
section 10, the NW, %3 section 15, and the NE. %3 section 22,
Several dry holes, 9 to 105 feet dcep, were dug and bored in the
NW. %) section 7, and the farmer hauls water. A 75~foot well in
the NE. %; section 10, yields sufficient water for household nceds,
but the stock are watered at o shallow well in the SE. I, section 10.
No adequate supplies of water could bc obtained from wells dug to
e maximum depth of 40 feet in thc NW. %, section 15. A 6~foot well
yields sufficient water in summer for the farmer in the NE. %,
section 22, but in the winter the water freezes and some water must
be hauled., In any of these four instances, although water is tanked,
it does not have to be hauled a great distance.

Water conservation sdhemes are unnecessary in this
township. Abundant supplies of water are obtnined with little or
no difficulty from beds of sand and gravel at depths less than 125
feet in the glacial drift. The boring method of meking a well is

recommended .
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Township 29, Range 12

An area of approximately 4 squarc miles in tho north-
eastern corner of the township is covered by glacial till, whereas
the remainder of the township is overlain by moraine. The elevation
decreases towards the north, and the ground surface is rolling and
largely covered by poplar trees. The source of Milligan creek is
in the SE. %, section 21, and the streem flows intermittently in an
easterly direction through sections 22, 23, and 24, A small,
tributary creek flows through sections 2, 11, and 13, The headwaters
of Becwvar brook, a‘tributary of Beckett brook, cccur in the NW. %3
section .17, and the stream flows intermittently in a northerly
direction through sections 19, 30, and 31.

Most of the wells in the township are dug by hand to
depths less than 30 feet, Generally, little difficuly is experienced
in striking beds of water-bearing sand and gravel in the upper 30
feet of the glacial drift. Abundant supplies of water are easily
obtained from wells dug less than 15 feet deep in the floors of the
ravines. In several localities, particularly in the northern
sections, thick deposits of sand and gravel are struck directly
beneath the top soil. Water in abundance can be obtained from sand
at depths of 7 to 10 feet below the surface anywhere in the SW. %,
section 29, A 4-foot well dug in sand and gravel in the SW. %,
section 12, yields a supply of soft water that is sufficient for
75 to 100 head of stock, and the water-level, 2 feet below the surface,
cannot be lowered by bailing. An 8-foot well dug in sand beneath red
clay ih the NE. 3, section 24, has delivered a constant and abundant
supply of water since 1905, and this well has never been bailed dry.
A 6-foot well dug in the bo;ctom of Becvar Brook valley in the NW. %,
section 30, obtains water fran sand that underlies yellow clay, and
the water rises to a point 6 inches above the ground. The water from

this well is soft and the supply has remained constant since the well-
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was dug. Many other shallow wolls in the tomship that are less
than 30 feet deep yield an ovcrsufficient supply of water for farm
requirements. The quality of the water from the shallow wells is
vory good, nearly always hard, but rarely "alkaline", and a few
wells yield soft water.

At least sixtecen weolls in the township have established
the presence of two water-bearing horizons of sand and gravel, in
the glacial drift, that yield water under hydrostatic pressure,
Thirtéen of the sixteen wells havc tapped the upper water-bearing
horizon at elevations of 1,996 to 2,053 feet above sea-=level, or at
depths of 16 to 107 feet, depending on the surface elevation. A 29-
foot well in the SE. %; soction 19, penetrated 2 feet black loam,

6 feet yellow clay, 1 foot brown clay, and 20 feet blue clay. The
gravel aquifer underlies the blue clay at an elevation of 2,021 feet
and the water rises under pressure to & point 9 feet below the
surface., The well has never been pumped dry since it was dug in
1927, The water, like most of the wator from the upper water-bearing
horizon, is hard and contains iron, but is suitable for drinking. In
several wells in the township the yellow or brown clay is absent and
red clay overlies the blue clay. In the decpor wells a greater
thickness of blue clay overlies the gravel aguifer.

The lower vmater-bearing horizon was tapped by three wells
160, 80, and 55 feet deep in the SE. %, section 2, the NW. %,
section 24 end tho SW. %, section 35, The aquifers are fine sand
located at elevations of 1,935, 1,920, and 1,905 feet above sea-~
level, AThe existence of the two separate water-bearing horizons is
cleariy indicated in section 2, where a 65-foot well in the SW. %
taps the upper water-bearing horizon at an elevation of 2,035 feet,

~

Y
ﬁpe 160-foot well in the SE. % taps the lower water-bearing
X

oriz;h\at an elevation of 1,935 feet.s The water rises from the

"

fine éanﬁ\of the lowor water-bearing horizon to points 60, 25, and

30 feet below the surface in the three wells, and the supply is
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abundant. When first drilled, thc 160=foot wcll was o flowing
artesian well, but the water-lovel has gradually lowered, probably
due to sand plugging the casing, to the present level, 60 fcet
below the surface. The water from the lower wator-bearing horizon
is hard, contains iron, and is slightly "alkaline", but it is usable
for drinking. It is probable that the two horizons montioned above
are not continuous, but are formed by individual pockets of sand
and gravel.

Wells 65, 56, 110, and 50 feet deep, in the SW. I,
section 3, tho SW. %, socction 9, tho NE. %, section 9, and the NE. %,
section 12, failed to cncounter water, and a 60-foot woll in the
SW. 4, section 18, obtains only a vory small supply. Only elovon
of the seventy-two farmers interviewed in the township are unable
to obtain a sufficiont supply of well watcr. Although these farmers
must tank water, the distance of haul is not far, as so many wells
in the township yield an abundant supply of water. These farmers
are advised to prospect the upper 30 feet of the glacial drift with
small hand augers, as in this manner a bed of water-boaring sand and
gravel may be located. If water cannot be located by wells, dugouts
could be cxcgvated to collect and store surface water for stock use.

Township 30, Range 10

The elevation of the ground surface decreascs gradually
from 1,950 feet above sea=level in the southeastorn corner, to less
than 1,800 feet in the northeastern corner of the township. The
township, with the exception of the southern portion of scction 6
which is covered by moraine, is mantled by glacial till. The ground
surface is slightly undulating and quite densely woodéd with poplar,
Ebel creek flows intermittently in an easterly diroction through
sections 7, 8, 9, 10, 11, and 12, This creek empties into Sheko
lake in township 30, range 9, and forms a part of the Whitesand River
drainage system. The ravine through which the creek flows is

approximatcly 30 feet deep.
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The wolls in the township range in dopth from 6 to 70
feet, but most of them arc less than 25 feet deep. The wolls loss
than 25 fcet deep tap pockets of sand and gravel that generally
underlic a layer of yellow or brown, wcathered clay. Ten wells,
most of which are dug in depressions or ravines, encounter sand
and gravel that oxtend from the surface to the baso of the well 6
to 20 foct bolow the surfaco, Three wells 26, 24, and 24 feet doep,
in the NW. 3, section 15, and the NE. I, and SW., %4, section 16,
respectively, apparently tap a common aquifer. The three wells were
dug through yellow clay to a grey-coloured quicksand, The water in
the wells that tap sand and gravel beneath the weathered clay does
not rise under hydrostatic pressure, but the yield from most of them
is sufficient for locel needs. An ll-foot well in the NW. %, section
24, waters 75 head of stock, and an 8=foot well in the NE. I, section
6, waters 50 head of stock. A 15-foot well in the SW. %, section 4,
wes dug through yellow clay and blue clay, and the sand aquifer
beneath the blue clay yields water under pressure sufficient to
raise it to a point 4 feet above the surface.

Three bored wells 60, 55, and 70 feet deep, in section 36,
tap & common sand aquifer. The water rises under pressure to points
45, 40, and 15 feet below the surfacc and the supply is abundant.,

The water, unlike that from most of the shallow wells, is highly
mincralized and only that from the 70-foot well is usod for drinking.
A 40-foot well in the NW. %, section 19, taps a pocket of grey sand
beneath black clay and blue clay,., The water rises to a point 20 feet
below the surface and the supply is abundant and constant. The water
is too "alkalinc" and bitter for drinking, btut is suitable for stock.

Seven farmers located in the SW. %, section 2, the SW. %,
section 7, the SE. %, section 14, the SE. I, section 15, the SW. I,
end SE. &, section 18, and the SW. 4, scction 32, do not obtain an
adequate supply of well water at all scasons of the year. During

the summer months sufficient water is abtained from sloughs and wells
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for stock, butlduring the winter wator must bo hauwlecd. Two dry
holes were roported; onc 42-feet deep in the SE. 4, soction 14, and
the other 110-feet dcop in the SE. %, section 24,

The oxcavation of dugouts in depressions is a satis-
factory method of collecting and rctaining surface water, provided
that thoy arec at least 12 feeot deep. These dugouts will prove
valuable sources of water in tho autumn and winter months when somo
of the shallow wells became intermittent due to lack of precipi-
tation.

Township 30, Range 1l

Moraine covers the western %-to l%~miles of this township,
and the southern parts of sections, 1, 2, and 3, and glacial till
meantles the remainder of the township. The ground surface slopes to
the north and is rolling in the moraine=covered areas, but is only
slightly undulating or flat in the glacial till plain. Ebel creeck
has its source in thc NE. %, section 11, and flows eastward through
section 12, Milligan crcek flows due north through the western part
of the township, passing to the west of the town of Foam Lake,

Three, small, tributary streams join Milligan creek in the vieinity
of section 20, The township is wooded with clumps of poplar trees.

Several flowing springs occur in the shallow ravine in
the southern half of sectign 7. Springs were also reported along
Milligen creek in the SW. %3 section 4, and the NE. %3 section 20.

Approximetely 50 per cent of the farmers in the township
rely on shallow wells less than 30 feet deop for their supplies of
water. In some sections, particularly those in the eastern half of
township, water-bearing beds of sand and gravel are difficult to
locate in the upper ?Pkfeet of the glacial drift. Most of the shallow
producing wells arec loégted in the western sections and several of
them were dug in ravines where in many places sand and gravel deposits
are struck beneath the top soil. Some of the shallow wells yield

ebundent supplies of water, showing that the lenses of sand and gravel
|

\

t
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tapped must be of large arcal extent. Three such wells are

located in the NE. %, soction 30, and the NW. %+, and NE. I, section
32, They are 29, 13, and 12 foct deep and tap gravel aquifers
beneath a thin covering of yellow clay. The supply of water has
never altered, although the 13-foot wecll has been used since 1512.
The 29-foot well and the 13-foot well camnot be pumped dry and the
former wcll waters 100 head of stock. Water can be located in thick
sand beds at depths less than 10 feet at ahﬁost any place on the
western half of section 8,

Although most of the shallow wells tap water-hearing sand
beneath yellow clay at depths less than 30 feet, two wells 26 and
12 feet deep, in the NW. %3 section 27, and the SW. %3 section 34,
struck sand beneath blue clay. The 12-foot well was dug through
2 feet black loam, 7 fect yellow clay, and 3 feet blue clay. The
water rises fram the sand to a point 4 feet below the surface, and
this level has been maintained since 1924, The well has never been
pumped dry and 40 barrels of wabter have been taken from the well
during onc day. The 26«foot well was also dug through yellow and
blue clay, and the water rises from the sand to & point 15 feet
below the surface. This level has remained constant since 1914,
although 50 head of stock are watered at the well. The water from
both wells is hard and contains iron, and is suitable for drinking.

As in township 29, range 11, beds of wator-bearing sand
aﬁd gravel are easily struck at depths of 40 to 125 feet in the
glacial drift, At least twenty farmers own wells that tap pockets
of sand and gravel within the blue clay and which yield water under
pressure. In meny places a thin layer of hardpan overlies the
aquifer, and when this is punctured the water rises under pressure
to points usually 20 to 40 feet below the surface. In a 125-foot
drilled well in the NW. %, section 36, the water rises to & point
3 feet below the surface. The aquifer in this well is sand that

underlies hardpan., The supply of water from most of these wells is



-29h

vory abundant and in sevoral wells, such as tho 60-foot wcll in
the SE. 3, section 9, the water-lovel cannot be lowored by
continuous pumping. The water from the 40 to 125-foot wolls is
more highly mineralized than that from shallow wolls. It commonly
contains iron and is "alkeline", but the water from many wells is
usod for drinking. One or two wolls yield water that contains
"sulphur", Wells sunk to depths of 45 to 212 fect, in the NW. %,
section 14, the SE. 3, section 22, the SE. %, section 26, the NE. &,
section 35, and the SW, %; soection 36, either failed to encounter
water or obtained only small supplies, Only eight farms in the
township have an unsatisfactory supply of well water. 1In these
locations dugouts could be economically even—* .’ . retrin surforas
water for stock use,

The Merine Shale series underlies the glacial drift
throughout the municipality and it is probable thet two wells have
encountered the shale in this township. Soapstone. ns the Marine
Shale series is locally known, was reported in two wells in the
NE. %, section 35, and the SW, %, section 36. The well in the 1 , .,
section 35, wes drilled 212 feot deep, bu# the point of contact
between the glacial drift and the Marine Shale was not obtained, It
is possible that the lower 100 to 125 feet of the well may be in
bedrock. The base of the well is at an elevation of 1,638 feoct
above sea-level and very little water was obtained, The well is
not used, The well in the SW. %3 section 36, is bored to a depth
of 105 feet or to an eleyation of 1,765 feet, Water was struck in a
thin layer of glacial sand 85 feet below the surface, so that tho
contact of the glacial drift and the Marine Shale must be botween
90 and 105 feet below the surface. It is thought, however, that tho
bedrock occurs at an approximete elevation of 1,765 feet, The Marine
Shale series in this part of Saskatchewan scldom contains vater-tearing
horizons of silt, sand, or gravel, and drilling into it in a search

for water is not recommended; all prospecting for water should be



confined to the glacinl drift,
Township 30, Ronge 12

The olovation in this township decrcascs gradually from
2,000 feet at the southwestorn corner to 1,825 fost at the north-
eastorn cornor. Tho ground surface is rolling, but is not densoly
woodod. The castern 1 to lﬁ'milos of tho township and the scuth-
wectern corner arc covercd by mercine, wheorons the romeinder of the
township is mantled by glacial till. Becver brock flows diagonally
across the township in a northenstorly direction and Bockett ovroolk
flows northwesterly through scctions 30, 31, 32, 29, and 33, Both
crecks flow through shallow revines approximately 30 fect decp, and
the stroems flow only in the freshoet season. A small tributery of
Milligen creck has its source in o smell lake in the SW. %, soction 1,
and flows in & northeasterly dircction across sections 1 and 12,

A flowing spring in the creck bed in thc SE. &, soction 12,
yields an abundant supply of hard water that is suitable for drinking.,

Two small springs arc also located in the SE, =, section 22, and

springs occur along the course of Beckeott brook in the NW. =, section

28, the W. %+, section 30, and the SW. &3 section 33. The spring in
the NW. %, scction 28, yiclds = lerge supply of hard weter thet
contains iron. The spring in the SW. %, scction 33, flows during tho
cold autumn months, but ceascs in the warm spring weathor. The wotor
fron this spring will rise 4 feot above the ground surface in wintor
when ice forms around the outlet.

Most of the hand-dug wells in the township earc less than
35 feet deep. In somc quartor-sections water-bearing beds of sand
and grovel are very aifficult to locate in the upper 35 fuet of the
glacial drift, whoroas in others, as in tho HE. %, soction 19, wator
in abundance can be found easily by driving e sandepoint 8 to 15 foet
into the thick beds of sand that underlie the top soil. Wator is
easily found at depths less than 15 foet in the ravines, such as in

the NE. -:, scobion 21, where & 16-foot woll is bored in the ravine



that contoins Beevar brook. Tho well was bored through 2 foot
black loam, 1 foot yellow cloy, 5 foot sand, and @ feot of blue
clay. Tho water-lovol has romoined constant for twonty yoers at

o point 8 foet below the surfacc, and the well has nover beon
boiled dry. Another good well was dug on tho plain in tho SE. e
section 26. This well is 10 fcot deop and is dug entirely in
gravels The water-level stonds et a point 5 fect below the surface
and this level canuot be lowered by ccentinuous pumpinge. The water
from this well is soft. Two wells less than 35 feet deep in the
e "3 section 10, ond the NE. 3, section 13, yiecld water under
hydrostatic pressure. The 18=foot well on the Ng. %) section 13,
was bored through 2 fect black lomm, 9 fuet grey clay, 3 feot
guicksand, and 4 feet blue clay. The water rises from the gquicksand
to a point 1 foot below the surface and the supply is abundant and
constant. Several othor wells in the township less than 35 feot
deep yield very abundant supplies of water.

Twenty wells, 40 to 130 feet deop, have tapped large
pockets of sand and gravel, in the glacial drift, that usually
yield abundant quantitiocs of wabter under high hydrostetic pressuro.
Onc well, bored 40 feet deep, in tho NE. -5 section 1, yields water
that rises from a sand and gravel aquifer bencath blue elay to a
point 6 inchcs sbove the ground surface., In some wells, 80 to 120
feet deop, the water rises to poinbts 10 to 25 foet below the surface.
A 103~foot bored well in the SW, %) section 31, yields water that
rose tc a point 10 feot below the surface when the well was made,
but since then the water-leovcl has gradually lowored until it now
stands at 2 point 100 foet below the surface. The basc of this well
has probably been gradually plugged with sand, thus shutting off the
supply of water. The water from the wells 40 to 130 fect deep is
hard, in many cascs "alkaline", and usually contains 1argcﬂﬂuant1t1bs
of iron. A 130-foot well in tho NW, 3, section 28, ylPldé wﬁ%cr

with such a high iron content that it is not cven being used for
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stock, although the supply of wator is very abundant. The water
from other wells imparts a laxative effcet to humans and cannot be
used for drinking.

The only distr;cts.whercin it has been impossible to obiain
edequate supplics of woator by boring or drilling to dopths over 40
foet, are in the N, 3, soction 2, the SW. §, soction 18, the §E. %,
soction 19, the SW. 3, and the SE. ¥, scotion 23, and the SW. %,
scction 2}. Wolls bored in the SW. I, soction 23, strike a 20~foot
bed of dry send, 60 feet below the surface., Dry holes have been
bored to a meximum depth of 132 feot in this quarter-section. The
132-foot well penetratod the following materials; 12 feet yellow
clay, 48 fcet bluo olay, 20 feet dry black sand, 20 feet blue clay,
dry sand at a point 100 feot below the surface, and bluec clay.

Fourteen farmers in the township oithor have not been able
to obtain any water in wells, or obtain an inadequate supply for
stock roquiremonts. Somo woter is often haulod in the winter mon*he
but sloughs and seecpage wells provide sufficient weter during tho
sumeor months. Water is not hauled for a greater distance than 2
miles,

The Marine Shale serics underlies the glacial drift, the
contact occurring at an approximate elevation of 1,750 feet above
sea~-level. Drilling or boring into the bedrock for weter is not

advised,
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STATISTICAL SUMMARY OF WELL INFORMATION IN RURAL
MUNICIPALITY OF BEAVER, NO., 276, SASKATCHEWAN

Township {28| 28| 28(29]29| 29|3030{30|Total No.
Wost of 2nd meridian Renge 10| 11| 12[10]11] 12 10{11}12 ;fp?{ﬁ;
Total No., of Wells in Township 81| 166 {240 |52 8-2 106 {5772 82 938 .
No. of wells in bedrock ‘ o] O0f oloj]oO] O 2| 0 2
No. of wells in glacial drift 81|166 |240 5282|106 |57 (70(82| 936
No. of wells in alluvium o] o] olofol o ol o o
Permanency of Water Supply
No. with permanent supply 34 56| 67143169| 874916660 531
No. with intermittent supply 5] 10} 8 2, 3 1( 7 47
Yo, dry holes 421100 {164 411 16 5116 360
Types of Wells
No., of flowing aertesian wells 0 0} 00| 2 0 1 4
No. of non-flowing artesian wells 1{17| 17| 4{23|21 88
No. of non-artesian wells 9] 66| 71|47|54| 71|49 |44 |45| 486
Quality of Water 1
No. with hard water 30| 61) 734860 70{49|63/62| 516
No. with soft water 9 3| 0f11{ 20| 5| 41 5 62
No. with salty water of 0 1 0] 01 0j0] 0 1
No, with "alkaline" water 27| 26 8| 9]14| 101
Depths of Wells
No. from O to 50 feet deep 78| 144 {1187 |51{63| 86|52 (47|56 764 |
No. from 51 to 100 feet deep | 8 20| 48] 0|15| 17| 4|19{18] 124 |
No. from 101 to 150 feet deep o] 2| 3| 1| 4| 2| 1]s8| 7] 28
No. from 151 to 200 feet deep o] of 1[olol 1fo]ofof 2
No. fram 201 to 500 feet deep 0f Of 2010} 0]0] 11 3
Noe from 501 to 1,000 feet deep O 0} 0y 0] O} O} O O] O 0
No. over 1,000 feet deep of O 0} O ‘0 v '*0-"*—0“0 0
How the Water is Used T o
No. usable for domestic purposes 36] 62 67{48|61f 75/48|56|49] 502
No. not usable for domestic purposes| 3] 4 9{ 010 Yg ‘éﬂ-l-"l"le 76
No. usable for stock 39| 66| 7648]67 329::{4 63/65| 567
No. not usable for stock O 0| 0} O 4] 1] Of 44 2 11
Sufficienoy of Water Supply T T
No. sufficient for domesi'fio needs 34| 56| 67{43|69| 87|48'66{60; 530
No., insufficient for domestic needs MS 10 ‘~§ -“5 2 I’:: m;mlﬁm"?“‘_&o“mw
Yo, sufficient for stock needs :2_.:7:L_4:4%_40 36 57*-7.2 43. 5_0 _%_4 P:{J:S“::
No. insufficient for stock needs 12| 22| 36(12]14 18311 17123 166



ANLLYSES AT QUALITY OF WATER

General Statement'

Bemples of water from representative wells in surface
deposits and bedrock wore taken for analyses. Except as
otherwise stated in the table of analyses the semples were
analysed in the laboratory of the Borings Division of tho
Geological Survey by the usual standard mothods. The
quantities of the following constituents were determined;
total dissolved mineral solids, calcium oxide, magnesium
oxide, sodium oxidec by difference, sulphate, chloride, and
alkalinity, The alkalinity referrod to here is the calcium
carbonate equivelent of all acid used in neutralizing the
carbonates of sodium, celcium, and magnesiume The reaul?s of
the analyses are given in parts per million--that is, parts
by ﬁeight 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 semples were
not examined for bacteria, and thus a water that may be
termed suitable for use on the basis of its mineral salt
content might be condemned on account of its bacterian content.
Waters that are higﬁ in bacteria content have usually been

polluted by surfece waters,

Total Dissolved Mineral Solids

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

have a taste due to the dissolvod-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
mineraiized water would find such waters highly objectionable.,

Mineral Substences Present

Calcium and Magnesium

The calcium (Ca) and magnesium (Mg) content of water
is dissolved from rocks and soils, but mostly from limestone,
dolomite, and gypsum. The calcium and megnesium salts.impart
hardness to water, The magnesium salts are laxative,
especielly magnesium sulphete (Epsom salts, MgS04), and they
are more detrimental to health then the lime or calcium saltse
The calcium salts have no laxative or other deleterious
effects, The scele found on the inside of steam boilders and
tea=kettles is formed from these minerel salts,

Sodium

The salts of sodium are next in importance to those
of caleium and magnesium. Of these, sodium sulphate (Glauber's
salt, Na2304) is usually in excess of sodium chloride (common
salt, NaCl), These sodium salts are dissolved from rocks and
soils, When there is a large amount of sodium sulphate present
the water is laxative and unfit for domestic use, So&ium
2005) "black alkeli", sodium sulphate "white

alkali", and sodium chloride are injurious to vegetaﬁion.

carbonate (Na

Sulphates
Sulphates (SO4) are one of the common constituents of

natural weter. The sulphate salts most commonly found are
sodium sulphate, magnesium sulphate, and calcium sulphate (Ca804).
When the water contains large quantities of the sulphate of

sodium it is injurious to vegetation,



Chlorides

Chlorides are cammon constituents of all natural water
and are dissolved in small quantities from rocks. They usually
occur as sodium chloride and if the quentity of salt is much
over 400 parts per million the water has a brackish taste,.

Iron

Iron (Fe) is dissolved from meny rocks and the surface
éeposits derived from them, and also from well casings, water
pipes, and other fixtures, More than O.,1 part per milliomn -
of lron in solution will settle as a red precipitate upon
exposure to the eir, A water that contains a considerable
amount of iron will stain porcelain, enesmelled ware, end
clothing that is washed in it, and when used for drinking
purposes has o tendency to cause constipation, but the iron
can be almost campletely removed by aeration and filtration
of the water.

Hardness

Calcium and magnesium salts impart hardness to water.,
Hardness of water is commonly recognized by its soap~destraying
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. Total hardness is divided into "permanent
hardness” and “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 be
removed by boiling. Temporary hardness is the difference
between the total hardness and the permanent hardness and
ropresents the amount of mineral salts that can be removed by
boiling., Temporary hardness is due mainly to the bicarbonates of
calcium and magnesium end iron, and permanent hardness to the sulphates

and chlorides-of calcium and magresivm, The-permanemt hardness



can be partly eliminated by adding simple chemical softeners
such as ammonia or sodium carbonate, or many prepared softeners.
Water that contains a large amount of sodium carbonate and
small amounts of calcium and magnesium salts 18 soft, but if
the calcium end 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
hard. Many of the Saskatchewan water samples have a total
hardness greatly in excess of 300 parts per million; when.the
total hardness exceeded 3,000 parts per million no exaot
hardness determination was made, Also no determination for
temporary hardness was made on waters having a total hardness
less than 50 paerts per million, As the determinations of the
soap hardness in somé cases were made after the semples had
been stored for some time, the temporary hardness of some of
the waters as they come from the welis probably is higher than

that given in the table of analyses,
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Veter from the Unconsolidated Deposits

The results of analysis of two samples of water from wells
tepping aguifers in the glacial drift are shown on the accampenying
table. The first analysis is from a shallow well dug in the town
of Foan lake, The wator has a total dissolved content of 885 parts
per million which is not considered large for water from the glacial
drift in Saskatchewen. The main constituent salts in solution are
calcium sulphate, magnesium sulphate, and calcium carbonate.
Magnesium sulphate (Epsom salts) is one of the most undesirable salts
in drinking water, but there would not be a sufficient amount of it
in this water to impart a laxative offect to humans. Sodium sulphete
(Glauberts salt), and calecium chloride arc not of sufficient magnitude
to impart any injurious cffects. The water from this well is quite
suiteble for drinking purposes. Most of the shallow wells in the
municipality do not yield highly mineralizcd water end are used for
drinking.

The second analysis is fram a 32-foot weoll, the water fram
which was known to be very highly mineralized, and it is not repro-~
sentative of the water from the wells in the glacial drift of the
munieipality. Stock refuse this water if any other is availablo.

The water has a total dissolvcd solid content of 8,320 parts per
million, which is excessive, Thc total dissolwved mineral salt content
is largely camposed of magnesium sulphate (Epsom salts) which causcs
the water to have a purgative effect on humans and also causes it to
be bitter. The fact that the water is bittor would acocount for the
stock refusing it. The water is very hard, due to the high preportion
of magnesium and calcium. The water from this well should not be

used for stock,

No analyses of water from the wells 40 to 130 fest deop,
that yield water under prossure, arc available. Gonerally those

wells yield water that is used for drinking, although it is hard,



Q=

contains iron, and somc of it is tormed “alkolince". It is suibtabloe

for stock,

Water from the Bedrock

Only on rare occasions has wator been obtaincd from
the Marine Shale scries in this part of Saskatchewan. No wolls in
the municipality are deriving water from the bedrock, clthough two
wolls in township 30, range 11, havo penctratoed it. Whoro wator
was obtained from the Marino Shalov sories it was too highly

mineralized for eithor domostic or stock usc,



NOTE:
Because of difficulties involved in reproduction, the

tables of well records referred to are not included with this

report, Information regarding individual wells may be obtained

by writing to the Director, Geological Survey of Canada, Ottawa.
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