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GROUND WATER RESOURCES OF THE RURAL MUNICIPALITY
OF CARMICHAEL NO. 109,

SASKATCHEWAN

INTRODUCTION

Lack of rainfall during the years 1930 to 1934 over

e 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 raising. During the field season
of 1935 an area of 80,000 square 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 loéal 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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Publigation of Results

The eossential information pertaining to the ground

water conditions is being published in reports, one being issued
| for each municipality. Copies of these reports are being sent
to the seoretary treasurers of the municipalities and to certein
Provinelal and Federal Departments, where they can be consulted
by residents of the municipalities or by'other persons, er they -
may be obtained by writing direct to the Director, Bureau ef
Economlec Geology, Department of Mines, Ottawa. Should anyone
require more detailed information than that contained in the
reports such additional information as the Geolegical Survey
poasesses can be obteined on applicatien to the director. In
meking such request the epplicent should indicate the exact
location éf the area by giving the quarter section, township,
range, and meridian concerning which further informetion is
desired.

The reports are written principally for farm
residents, municipal bodies, and well drillers who are either
planning 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 partioular loocality should read first the part dealing
with the municipality as a whole in order to understand more
fully the part of the report that deals with the place in
which he is interested. At éhe seme time he shouldistudy the
two figures accompenying the report, Pigure 1 shows the
surface and bedrock geology as related to the ground water
supply, and Figure 2 shows the relief and the lecation ard
type of water wells. Relief is shown by lines of equal

olovetien called "oconbtours™, The elevation abeve sea~level



is given ~n ssme or all of the contour lines ¢n the figure.

If one intends to sink a well and wishes to find
the approximate depth:to a water-bearing horizon, he must
learn: (1) the elevation of the site, snd (2) the probable
elevation of the water-bearing bed., The elevation of the well
site is obtained by maerking its pesition on the map, Figure 2,
and estimeting its elevation with respect to the two contour
'lines between which it lies and whose elevetions are given on
the figure. Where contour lines are not shown on the figure,
the elevations of adjacent wells as indicated in the Table o{
Well Records accompenying each report uven be used. The
approiimate elevation of the water=bearing horizon at the wellw
site can te obtained from the Table of Well Records by noting
the elevation of the water~bearing horizon in surrounding wells
end by estimating from these known elevations its elevation aﬁ
the well-site.l If the water~bearing horizon is in bedrock
the depth to wanter can be estimated fairly acsureately in this
way, If the water-bearing horizon is in unconselidated deposits
such as gravel, sand, clay, or glacial debris, however, the
estimated elevation is less reliable, because the water=bearing
horizon mey be inelined, or may be in lenses or in sand beds
which may lie at variecus horizons and may be of small lateral
oxtent. In calculating the depth to water, care should be taken
that 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-site is near the edge of the municipality,

the map end repert 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 1ldea of the
quality end quantity of the water likely to be found in the

proposed well,
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GLOSSARY OF TERMS USED

Alkeline. 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
megnesium sulphate in solution. Water that tastes strongly of
common salt is described as "salty". Many "alkaline" weters may
be used for stock. Most of the so-called "alkaline" waters are
more correctly termed "sulphate waters".

Alluvium. Deposits of earth, clay, silt, send,
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, er pocket in unconsolidated deposits or in bedrook.

Burled pre-Glaciel Stream Chaennels, A channel

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

Bedreck, 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 e cw»al bed. A deposit ef
carbonaceous material formed from the remains of plants by
partial decomposition and burial.

Contour. A line on a mep Jjoining points that have
the same elevation above sea=level,

Continental Ice-sheet. The great ice-shest that

covered most of the surface of Canada many thousands of years

age.
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Escarpmente. A cliff or a relatively steep slope
separating level or gently sloping areas.,

Flood-plain, A flat part in a river wvalley

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

Glaciel Drift, The loose, unconsolidated surface

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

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

(includes arens 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 ot

the mergin of the continentel ice=sheet during its retreat.
The surface is characterized by irregular hills and undrained
basins,

(3) Glacial Outwesh. Send and gravol plains or

deltas formed by streamg that issued from the centinental
ioe~sheet,

(4) Glacial Lake Deposits. Send and clay plains

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

Ground Water, Sub=surface water, or water that

ooccurs below the surface of the land.

Hydrostatic Pressure, The pressure that causes

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

Impervious or Impermeable. Beds, such as fine clays

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

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=Glacisl Land Surface. The surface of the land

before it was covered by 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 or cevering

of elluvium end glacial drift consisting of loose sand,
gravel, clay, and boulders that overlie the bedrock,

Water Table, The upper limit of the part ef the

ground wholly saturated 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. These are

called Flowing Artesian Wellse

(2)  Wells im which the water is under pressure but
does not rise to the surface. These wells are called Non-

Flowing Artesian Wells.

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

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

Wood Mountain Formetion. The name given to a series

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

Cypress Hills Formation. The name given tew a series

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

Ravenscrag Formation, The name given to a thiok

series of light-coloured sandstones and shales containing wne
or more thick lignite coal seams, This formation is 500 te
1,000 feet thick, end covers a large part of southern
Saskatchewan. The principal coal deposits of the province
occur 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 formation grades

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

Eastend Formation, The name given to a series of

fine~greined sends end siltse, It has besn recognized at
various localities over the southern part of the provinecs,
from the Alberta boundary east to the escarpment of Missourl
coteau, The thickness of the formgtion seldom exceeds 40 feet,

Bearpaw Formation. The Bearpew consists mostly of

ineoherent dark grey to dark brownish grey, partly bentenitic

shales, weathering light grey, or, in places where mich iren
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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 & maximum thickness ef 700 feet or somewhat more.

Belly River Formastion. The Belly River consists

mostly of non-marine sand, 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 ef 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 several hundred feet.

Marine Shale Series. This series of beds consists

of dark grey to dark brownish grey, plastioc 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 rural municipality of Carmichael covers an area of
324 square miles in the southwestern part of Saskatchewan. It is
described as tps. 10, 11, and 12, ranges 19, 20, and 21, W. 3rd
mer. The village of Carmichael, on the main line of the Canadian
Pacific railway, is located near the centre of the north boundary
of the municipality, on the NE. %3 sec, 34, tp. 12, range 20,

The ground surface of the northwestern part of the
municipality is gently rolling and is dotted with many low hills
and undrained depressions. From an approximate elevation of 2,600
feet above sea-level along the northern boundary the ground rises
gradually in a southeasterly direction to approximetely 2,750 feet
at the base of an escarpment extending from the southwest corner,
township 11, range 21, to the northeast corner, township 12, range
19, The escarpment is very steep and forms the most prominent
topographic feature of the municipality. The crest of the escarpment
has an averaée elevation of 3,050 feet near the northeast corner of
the municipality, but rises uniformly to the southwest to reach
elevations exceeding 3,450 feet at the western boundary. The
upland or plateau lying to the southeast of the escarpment has a
general elevation of 3,450 feet along the southern part of the
western border of the municipality, but falls off gradually in an
easterly direction to approximately 2,950 feet above sea-level,
along the eastern boundary. Many small streams have carved valleys
at intervals along the face of the escarpment. The largest of these
valleys extends about 4 miles back from the escarpment in township
11, ranges 20 and 21 and is occupied by a small, intermittent stream
that flows northwest to join Bridge creek, which is also intermittent
end flows in a northeasterly direction parallel to the face of the
escarpment, Bone creek flows north in a deep valley in ‘township 10,
range 20, and enters the upper part of the valley that trends

northwest. From there it flows east for 4 miles and then south to
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Jjoin Swiftecurrent creek flowing northeast in sec, 18, tp. 10,

reange 19, Swiftcurrent creek leaves the municipality in the northeast
corner of township 10, range 19, Many springs feed Bone creek with
the result that it flows throughout the year. Figure 2 of the map
accompenying this report shows the topographic relief by means of
contours.

Ground water supplies of this munieipality are derived
from leke deposits, the glacial drift, and from the underlying
bedrock formations. The escarpment divides the municipality into
two areas differing markedly in ground water conditions. To the
northwest of the escarpment water is derived almost entirely from
the lake sand and clay and from glacial drift; southeast of the

escarpment the bedrock formations are the main source,

Water-bearing Horizons in the Unconsolidated Deposits
Many thousands of years ago a great continental ice-sheet

moved in a genefally southwesterly direction across the province of
" Saskatchewan., As the ice-sheet advanced and.retreated it deposited
a layer of glacial drift composed largely of gouider clay over the
bedrock throughout the greater part of the municipality. In the
northern lowland part the till, together with leke deposits,
reaches & thiokmness of 300 feet in a buried channel that extends
aldng the base of the escarpment. Bridge creek flows along what
is thought to be the central part of the ares in which the buried
channel occurs. The lower part of the glacial drift in this area
is composed:ldrgely of sand believed to have been washed down from
the uplands into the valley in early glacial times.,

. The glacial drift seldom exceeds 60 feet in thickness
over the upland regions. It is very thin along the wvalley slopes,
and along the face of the escarpment} at many places it is entirely

absent, and the bedrock is exposed at the surface,
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During the gradual melting and retreat of the fromt of
the ice-sheet there was deposited at places where the ice front
stood for some time a greater accumulation and a more porous type
of drift known as moraine. This type of deposit is characterized
by a rough, irregularly rolling surface of low hills and undrained
depressions. Such a moraine occurs in this municipality as en
extensive area along the northern part of the western boundary and
in three, small, isolated areas located in the northwestern part
of township 10, range 21, the south-central part of township 10,
range 20, and the central part of township 11, range 20,

Water from the melting ice formed a lake that covered a
large area in the northern lowlands. The existence of this lake
is now marked by an area of compact, bluish grey lake clays
extending as a belt of approximately 4 miles in width along the
base of the escarpment, A pert of the material deposited in the
lake basin was sand and much of the sand has been redeposited by
stream action. These glacial sands cover an extensive area in this
municipality in the northeastern part of township 12, range 21 and
the northwestern part of township 12, range 20 The deposits are
usually less than 20 feet thick. In some places reasonably good
supplies of water can be obtained in the sand where basins in the
underlying impervious glacial lake clay retain the water percolating
down from the surface.

A few water-bearing quicksand pockets are encountered in
the lake clay covering the surface of the area along Bridge creek,
Only small supplies of usually highly mineralized water are obtained
in this material. Along the southern boundary of the lake clay area
several wells have tapped gravels at the base of the oclay at a depth
of approximately 20 feet., These gravels yield supplies of drinkeble
water ample for local farm requirements, Along the northern part of
this area the gravels are thinner and in many places are absent,

Most of the wells derive their water supply fram isolated sand pockets
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scattered through the clay at depths genérally not exceeding 20 fect.
The water is hord and aithough containing a large concentrﬁtion of
dissolved mineral saltg is usually drinkable, The yield from
individual wells is small and at many ﬁlaces two or more wells are
necessary to fully satisfy local requirements. At many plgces
throughout the lowlands residents have found it advisable'to sink
wells to tap sand and gravel beds interspersed through the under~
lying boulder clay filling thc pre-glacial channel. In the north-
eastern part of the area these beds are encountered at depths
ranging from 50 to 110 feet from the surface. The yield is generally
sufficient for local requirements. In a few places, héwever, the
water is too highly mineralized to be used in the households. 1In
the central part sand beds are tapped at depths of 40 to 50 feet
from the surface. The supply varies in different parts; several

of the wells yield adequate supplies, whereas others give only small
seepages, The wate? is suitable for drinking, Farther west the
depths to these sand beds increase., The majority of the wells reach
production at 65 to 95 feet from the éurface. One well located on
the NW, %3 sec. 16, tp. 12, range 21, was drilled to a depth of 320
feet; 220 feet of quicksand having been passed through beneath 110
feet of till, This sand contains water, but‘considerable difficulty
is experienced in keeping the wells free from sand.

The glacial drift over the plateau occupying the squtheast
part of the municipality seldom exceeds 60 feet in thickmessa
Supplies of water of varying quality are obtained from a few scattered
sand and gravel pockets in the boulder clay at depths not exceeding
40 feet, and in some localities from sand or gravel aquifers in the
lower part of the drift or at the contéct with the underlying bedrock
formations, Productive pockets of sand and gravel are more likely
to be encountersd at ghalléw depths in the miaine sovercd sreas
than on the %ill plaims, . L_-

As fairly large supplies of ground water
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of good quality are recadily obtainablc from the bedrock formations -
at reasonable depths in the upland area, residents arc bettor
advised to sink wells to the productive aquifers of these
formations rather‘thaﬁ dig the number of test holes that are

usually necessary to locate a water-bearing pocket in the drift,

Water-bearing Horizons in the Bedrock

Four distinct bedrock formaetions are known to immediately
underlie the glacial drift in different arcas in this mnicipality.
These formations are, in their descending order, the Cypress Hills,
the Ravenscrag, the Eastend, and the Bearpaw formations. The areal
distribution of these formations beneath the drift is indicated on
Figure 1 of the accompanying mapes

The Cypress Hills formation is confined to the uplend areas
of the southern half of the municipality. It is composed largely of
conglomerate deposited on the eroded surface of the older bedrock
formations by streams flowing across wide areas. Hence the thickness
and porosity of the Cypress Hills formation varies considerably in
different parts. It overlies the Ravenscrag formation in the south-
western part of the area and covers the Eastend formation generally
throughout the central and eastern parts of the municipality. Tho
conglomerate is made up chiefly of rounded quartzite boulders 2 to §
inches in diameter cemented with a calcareous matrix. Interbedded
with the consolidated conglomerate are beds of loose sand, clay,
and gravel. Due to the variation in texture and porosity both
laterally and at different depths, individual aquifers arc difficult
to trace. Ample supplies of drinkeble water are obtainable generally,
however, at depths ranging from 20 to 130 feet throughout the arca
underlain by this formation,

The Ravenscrag formation underlies the Cypress Hills
formation and glacial drift of the southwestern part of the
municipality down to an elevation between 3,050 and 3,000 feet above

sea~levele The upper part of this formation is composed of yellow to
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brown shales and clays, and beds of -soft sandstone, with a few thin
seoms of lignite coal. A thick bed of soft, coarse, yellowish brown
sondstone comprises the greater part of the formation below the
lowest coal seam. The Ravenscrag formation has a moximum thickness
of approximntely 150 fcet in the areo of high elevation along the
west boundary of the municipality, but thins in an easterly direction
to negligible thicknesses near the east border of range 20.

Although it is seldom necessary to sink wells through the
Cypress Hills formation in the southwestern part of the runicipality
water supplies arc to be expected from the sand beds and coal seams
of the upper Ravenscrag., The massive sand bed of the lower Raveunscrag
is an almost certain source of water supply in any area where the
formation is present. The thin parts of Ravenscrag present in parts
of townships 10 and 11, range 20, arc composed chiefly of this sand
and a few wells obtain water from it, No supplies are definitely
known to come from the Ravenscrag in the small area extending along
the castern edge of township 10, rangs 19 The residents of the
area have sunk wells through the Ravenscrag to tep the largc supplies
of soft water existing in the underlying Eastend formation,

The Eastend formation is believed to underlie the glacial
drift and the Cypress Hills and Ravenscrag formations of the entire
area south and east of the escarpment, with the exception of a small
area of low elevation in Swiftcurrent Creek valley at the southeast,
where the underlying Bearpaw shales are exposed. The silts, clays,
and beds of soft sandstone comprising the Eastend formation extend
down to en approximete elevation of 2,800 feet. Mony wells obtain
water of varying quality from the sand beds of this formation,
particularly in arees where the Cypress Hills and Ravenscrag formation
are absent. An extensive water-bearing sand bed is encountered at
elevations between 2,800 and 2,830 feet in the BEastend in the munici-
pality adjoining this on the east. This bed alsoc extends into this

municipality in a small area lying to the east of Rock and Swiftcurrent
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creeks in the southeastern corner of this municipality. ILarge
supplies of soft water are obtained from this aquifer at depths of
approximately 130 feet., Although numerous wells in other areas
yield reasonably good supplies of water from sand in the Eastend, no
other aquifers traceable over any large area are known to exist in
the formation in this municipalitye.

The Bearpaw formation underlies the glacial drift and the
younger bedrock formations of thé entire munieipality. The formation
consists largely of dark grey to black, compact shale. These shales
are easily recognized by their colour and by their decidedly "soapy"
feel when wet. They are generally too compact to form reservoirs
suitable for the retention of any large supplies of groundwater. 1In
the area southeast of the escarpment the upper part of the formation,
lying above an approximate elevation of 2,650 feet above sea-level,
is believed to contain fairly extensive sand beds from which
moderately large supplies of soft water might be obtained. Except
in the areas of low elevation in creek valleys and the castern part
of the municipality the depths necessary to reach these beds are pro-
hibitive and since the overlying horizons are usually productive it
is not generally necessary to drill to this horizon. Onc well sunk
to a depth of 265 feet in the southeast corner of the municipality
yields a moderate supply of soft, brownish coloured water from a sand
bed occurring at an approximate elevation of 2,700 feet., Drilling
below an elevation of 2,650 feet, at any place in the southeastern
part of the municipality, is not advised. Only small supplies of
highly mineralized water can be expected from the dark marine shales
that will be encountered below this elevation., In the buried stream
valley lying to the northwest of the escarpment the upper, sandy part
of the Bearpaw is completely eroded away and there is no hope of obtaining
water supplies from the dark marine shales that underlie the glacial drift
at depths ranging between 100 and 300 feot from the surface, Similar
conditions obtain in the extreme northwest corner of the municipality

where the drift is probably less than 100 feet thick.
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GROUND WATER CONDITIONS BY TOWNSHIPS

Township 10, Range 19

The glacial drift is thicker over this township than over
other parts of the uplands. It is believed to lie upon an uneven
bedrock surface; as the drift varies considerably in thickness from
place to place., Several shallow wells, less than 20 feet deep,
have been dug into the drift. Most of these are located in valleys
and due to the large catchment area they yield large supplies of |
soft to moderately hard, drinkeble water. On the uplands remote
from the valleys and coulées the practice has been to sink wells to
the gravel beds that occur generally at the contact between the
glacial drift and the underlying bedrock. The depth to this horizon
varies in different areas, but at most of the wells it is between
50 and 90 feet. This horizon has been tapped at many places, but
mainly in the northwestern half of the towmship. In the other half
of the area most of the wells have penetrated horizons in the bedrock,
The water from the-gravels is usually hard and only slightly mineral-
ized and hence quite suitable for household purposes. In one 50=foot
well located on the SW. %4, section 20, the water is derived from clay
and is so highly charged with mineral salts in solution as to be unfit
for farm use. The yield from individual wells tapping the gravels is
in most places amply sufficient for local requirements.

A thin layer of Ravenscrag sand is considered to underlie
the glacial drift in the small area between the east boundary of the
township and Rock and Swiftcurrent creeks, No wells are definitely
known to be drawing their supply from the sand bed at this horizon.
It is possible, however, that the 88=~foot well sunk to a sand bed at
an elevetion of 2,962 feet above sea;level in the SE. %; section 25,
derives its large supply of water from this basal sénd bed,

The Eastend formation und?;lies the Ravenscrag of this
small area and the glacial drift th%oughout the greater part of the

remeinder of the township down to aﬁ approximate elevation of 2,800 feet
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above sea-level. Springs along the west side of Bone and Swiftcurrent
Creek valleys yield large supplies of usually hard water from sand
aquifers in the upper part of the Bastend at elevations of approx-
imately 2,900 feet sbove sea-level. Wells located on the NW. %,
sections 4, 10, and 16, the SE. %, seotion 17, and the NE. %,
section 31, havg tapped ﬁhat is considered to be the same horizon
at depth§ faﬁging from 70 to 90 feet, Thése wells yield large
‘supplies of hard, drinkeble water. Similar supplies of soft water
are obtained from wells sunk to depths of approximately 130 feet
along the eastern‘%b?ndary of the township. The water comes from a
sand bed near the base of the formaetion. Since the wells on the
NE.'%; section 9, and the SW, %; section 10, were sunk to depths
-exceeding 100 feet witﬁout encountering a productive bed, it is‘
probable that this sand bed is confined largely to the area east of
Bone creek and west of Swifteurrent coreek,

Should wells fail to obtain an adequate water supply from
~either the base of the drift, the ﬁavanscrag, or the Eastend bedrock
formations there still remains the possibility of obtaining water
~ from sandy beds in the upper part of.the Bearpaw formation. Two
wells located on the NE. %, seotion 9, and the SW. %, section 10,
have been sunk to depths of 265 and 206 feet, respectively, and
penetrate blue sand beds in the shales at elevations of 2,696 and
2,748 feet above sea-level. The water from the first well is soft
and brownish coioured but that from tha lotter is hard, In each
well the supply is sufficient for the household and stock require-
ments of the residents, Drilling bel&w an elevation of 2,650 feet
sbove sea-level is inadvisable in this;township as it is improbable
that the sandy beds of the upper partlgf the Bearpaw formation
extend below this slevation. | .

Township 10, Rangefs 20
Only small supplies of hard, ;nd in many places "alkaline",.

water are obtained from scattered sand and gravel pockets in the thin

layer of glacial drift covering the township. Most wells obtain
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water from the Cypress Hills, Ravenscrag, and Eastend bedrock
formations, Generally, large supplies of soft, or only slightly
hard, drinkable water are available from beds of sand and loose
gravel interspersed in the conglomerate of Cypress Hills formation
which underlie the glacial drift over slightly more than the
western half of the township, with the exception of a small area

in Bone and Jones Creeks valleys., The depths nescessary to obtain
water from the Cypress Hills in this area vary from 30 to 130

feet. Although individual aguifers are not traceable over extensive
areas, little difficulty should be experienced in obtaining an
adequate water supply throughout the area covered by this formation
within the range of the depths given. Water-bearing sand beds and
coal seams probably occur in the Ravenscrag formation which underlies
the glacial drift and the Cypress Hills conglomerate throughout the
greater part of the township with the exception of the two sastern
rows of sections where, in the absence of these formations, the
Fastend is the uppermost bedrock formation. Springs along the west
slde of Jones and Bone creeks yield good supplies of water of
varylng hardness from sand aquifers in the Ravenscrag formation.

Two wells, located on the NE.Z, section 17, and the NW.%,
section 20, have been sunk through the Cypress Hills conglomerate.
These wells yield large supplies of hard water from a sand aquifer
near the top of the Ravenscrag formation at an approximate depth
of 125 feet. In most parts of this area, however, it has not been
necessary as yet to sink wells through the Cypress Hills formatios
into the underlying Ravenscrag beds.

In the southeastern part of the township where the Raven-
scrag is the uppermost bedrock formation, wells 20 to 60 feet
deep can be expected to reach water-bearing sand bveds,

The Eastend formation underlies the drift in a small area.
along the east boundary of the township and underlies the Ravenscrag

formation throughout the remaining parts of the township. The contact
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between the Ravenscrag and Eastend formations is believed to occur
at an approximate elevation of 3,000 feet above sea-level. Although
no wells have been sunk into the Eastend formation it is quite
probeble that supplies of water can be obtained from the sand beds
of the formetion. |

‘ Water may also be obtained from sand beds in the upper
Bearpaw as discussed above under the heading "Water-bearing Horigons
of the Municipality". The depths necessary to obtain water from

this formation would be prohibitive except in areas of low elevation.

Tovmship 18, Range 21

The glacial drift covering the township seldom excoceds
60 feet in thickness. Whereag smell supplies of hard, in many
cases, quite highly miner&lizeé water can be obtained from scattered
sand and gravel pockets in the glacial drift at depths not exceeding
40 feet, most residents have sunk wells into the underlying Cypress
Hills bedrock formation, Water-bearing sand and gravel pockets in
the drift will be found to be more numerous and generally more
productive in the northwestern part of the township where the
glacial material is of the porous moraine type.

With the exception of a small area along Bone Creek valley
the drift of the entire township is underlain by the Cypress Hills
bedrock formation. The Ravenscrag is the uppermost bedrock formation
along the creek valley. Large supplies of soft, or only slightly
hard, water are obtained from beds of sand, gravel, and loose cobble-
stones in the Cypress Hills formation at depths between 50 and 135
feets The average depth of wells ranges from 60 to 90 feet and in
only four locelities was it found necessary to sink wells deeper
than 100 feet. |

Springs along Bone creek and at the edge of the escarpment
at the northwest corner of the township yield large supplies of

medium hard water from aquifers in the same formation.
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Should the Cypress Hills formation prove unproductive in
any locality, water will undoubtedly be encountered in the coal seams

and sand beds of the underlying Ravenscrag formation.

Township 11, Renge 19

Throughout the greater part of this township little
difficulty has been experienced in finding adequatc supplies of ground
water at depths of 50 feet or less. The aquifers at these depths are
generally sand and gravel pockets interspersed through the glacial
drift or at the contact of the drift with the underlying Cypress
Hills formation., The water from thesc wells is usually hard and in
many places is reported to be slightly "alkaline", but not unfit for
use,

The Cypress Hills formation is considered to underlie the
drift of the greater part of the township with the exception of small
areas at the southeast and southwest corners where the Eastend
formation underlies the drift, Many wells have been sunk to beds of
sand, loose gravel, and cobblestones in the Cypress Hills formation.
Fairly large supplies of hard water have been obtained at depths
ranging from 60 to 80 feet. The water contains Glaubert!s salt (Na2804),
in solution, and iron. These salts are rarely present in sufficient
gquantities, however, to render the water unfit for domestic use.

The EBastend formation underlies the Cypress Hills formation
and the glacial drift in places where the Cypress Hills is absent,.

It is believed that the Ravenscrag formation was completely eroded
away in this area and that the Eastend beds were exposed before the
conglomerate of the Cypress Hills formation were depositeda

Two wells sunk through the Cypress Hills formation in
section 34 encountered small supplies of hard, "alkaline" water in
sand beds in the Bastend at approximate elevations of 2,940 feet
above sea-level, A well located on section 5 yields a large supply
of hard water from the Fastend at a depth of 137 feet. Another well

on section 2 yielded only a very small quantity of water at a depth of
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200 feet; or on elevation of 2,800 fecet above sca=lovel. It thus
appeors that some supplies of wabter can be cxpected from sand beds
in the Eastend. Due probably to the fine-grained, compact nature
of the beds of this formation no extensive aquifers are considered
to exist in it in this area., The Eastend has been penetrated at a
depth of 82 feet in the NE,. %3 section 12, but here again only a
small supply of water was obtained,

There are also some prospects of obtaining supplies of
soft water from sand in the upper part of the Bearpaw at elevations
between 2,650 and 2,700 feet, or depths between 300 and 400 feet.

It is inadvisable to sink wells to these depths unless
supplies from shallower wells are altogether unsatisfactory. No
definite assurance can be given that water will be obtained as no

wells have been sunk as yet to this level in the township.
Township 11, Range 20

The mantle of glacial till overlying this township probably
nowhere exceéds 50 feet in thickness., It is very thin and even
absent in places along Bone Creek valley and along the escarpment
in the northwest corner of the area, A few wells in the upland parts
have struck isolated gravel and sand pockets in the till at depths
not exceeding 25 feet. The very shallow wells located in coulées
yield soft water suitable for household use and adequate for watering
30 or more head of stock. The greater part of the ground water
supplies used, however, are obtained from the Cypress Hills and
Ravenscrag bedrock formations which underlie the greater part of the
township as shown on Figure 1 of the accompanying map.

Several residents in the widely scattered areas north of
Bone creek obtain large supplies of hard, usually iron-bearing water
from sand or gravel beds in the Cypress Hills formation, at depths
between 15 and 60 feet., In many parts, however, the Cypress Hills
formation is either thin or is so porous that it allows the downward

seeping water to pass through it into the underlying Ravenscrag



=23

formation., Hence should water not be obtained in the gravel beds
of the Cypress Hills formation, there remains a very good assurance
of obtaining large supplies of water of good quality from the sand
beds of the Ravenscrag formation. Throughout the northeast corner
wells sunk to depths ranging from 90 to 160 feet have encountered
what is in all probability & continuous sand horizon. This aquifer
may be represented by the sand bed tepped at 92 feet in the well on
section 28, It was, however, found necessary, on sections 21 and 22,
to sink to depths of 198 and 210 feet before this aquifer was en-
countered. The agquifer seems to extend throughout the central
plateau region at an approximate elevation of 3,050 to 3,000 feet
above sea~level, The differences in the depths of the various wells
tapping this horizon are due largely to variations in the surface
elevations at the different well sites. Springs along the north
bank of Bone Creek valley yield large supplies of water from the
Ravenscrag sand at an approximate elevation of 3,000 feet. The
guality of water varies considerably; it usually contains iron and
sulphate salts, but seldom in sufficient quantities to render the
water unfit for domestic use. The small areas south of Bone creek
that are underlain by the Cypress Hills and Ravenscrag bedrock
formations probably will have ground-water conditions similar to
those discussed above.

The Eastend formation underlies the Ravenscrag formation
in the upland areas. Along the escarpment and in the valley of Bone
creek, where the younger bedrock formetions are absent, the Eastend
is either exposed at the surface or immediately underlies the thin
mantle of glacial drift. No definite information can be given
regarding water horizons in the Eagtend, as no wells have as yet
been sunk into it in this areg. Th% nature of the formations as
encountered in other areas would iqdicate good prospects of obtaining

at least small supplies from its sand beds,
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The upper pert of the Bearpew formation, which underlies
the Eastend at an approximate elevation of 2,800 feet above sea-
level, is believed to contain fairly extensive sand beds at
elevations between 2,700 and 2,650 feet above sea-level, from which
good supplies of soft water are to be expeqted. It would be
necessary to sink wells to depths of 400 to 600 feet to encouhter
this horizon, except at low elevations in creek valleys.

It is inadvisable to sink deep wells in the small aree
at the foot of the escarpment in the extreme northwest c;rnar of the
township. The upper; sandy part of the Bearpaw is absent and the
dark marine shales that will be encountered cannot be expected to

yield a supply of water suitable for any farm use.
Township 11, Range 21

A thin layer of glacial lake clay covers a small area
along Bridge creek down to depths probably nowhere greatly exceeding
20 feet, Very little water can be expected from these compact
sediments, The lake clay is underlain by glacial till. The till
covers the bedrock and fills what is believed to be a pre-glacial
channel extending along the base of the escarpment. It varies in
thickness from 10 feet or less.in the valleys carved into the
sscarpment to thicknesses of 100 feet or more in the no;thwestern
corner of the township. The few residents loceted along Bridge creek
have sunk wells through the lake clays to tap beds of seands and
gravels lying at the contact of the clay and the till, These wells
range in depth from 16 to 38 feet, The water obtained is hard and
slightly mineralized, but used.for drinking. The yield from this
source is generally small and not sufficient for more than a few '
head of stock, Water has been obtained at greater depths in the
till in the NE.}%s, sections 28 and 31. These wells are respectively
66 and 103 feet'éeep. The water is believed to come from isolated
pockets of sand or greval rather than from extensive beds, as the

supply from both wells is small. It is improbable that meterially
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lerger supplies will be found by deeper drilling in this part of
the area, Due to the irregularity of the occurrence of the
productive pockets, the striking of an adequate water supply is
largely a matter of chance, It would seem advisable to do

" considerable prospecting at shallow depths before sinking deeper
holes, Drilling into the marine shales of the underlying Bearpew
formation is not advisable in this area.

.The greater part of the ground water used in the upland
parts is obtained from springs issuing from aquifers in the Cypress
Hills and Ravenscrag bedrock formations. Although no wells have
been sunk into the bedrock, prospects are very good of obtaining
moderately large supplies of water at depths less than 150 feet
from either the Cypress Hills or Ravensorag formations in the areas
of high elevation, and from 30 to 60 feet in the Eastend formation
in areas of lower elevation where the two upper formations are
absent,

Township 12, Range 19

Small supplies of hard, usuelly "alkaline", water are
obtained from sand pockets in the thin layer of glacial lake clay
that covers a small area in the northwest corner of the township,
This deposit seldom exceeds 20 feet in thickness and is underlain by
glacial till similar to the drift that mantles the surface of the
remainder of the townshif. In the area extending along the escarp-
ment, some wells obtain small supplies of hard, mineralized, iron-
bearing water from sand or gravel pockets in the drift at depths
not exceeding 20 feet. Two or three of these wells are usually
necessary to satisfy local stock rgquirements. The water obtained
from these shallow wells is generally suitable for domestic use,
Reasonably large supplies of water are obtained from quicksand
aquifers at greater depths in the glacial drift throughout the
northwestern lowland parts of the township. Wells have been sunk

to deptha of 40 to 85 feet in sections 18, 32, 33, and 34. One well
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put down to o depth of 104 foet in the SE. %, section 35, yielded
vory highly mineralized water which is unfit for farm use. This
well is recorded as drawimg its water from the glacial drift, but
it may bave penetrated through the drift into the underlying compact
marine shales of the Bearpaw formation. From the other wells the
water; although quite highly mineralized, is being used in the
households,

In the area of high elevatibp in the southeastern part of
the township a few residents obtain adequate supplies of ground water

“from sand in the glacial drift at deptﬁs between 30 and 100 feet,

The water is hard and contains varying emounts of dissolved mineral
salts, but in all places is reported to be suitable for drinking.
The aquifers in the drift do not appear;to form continuous horizons,
In areas where wells have failed to encounter productive pockets or
beds in the drift, drillers are advised to continue wells into the
underlying Cypress Hills formation. This formation underlies the
drift throughout the entire uplands area, Thc majority of the wells
in this part of the township have penetrated productive sand and
gravel beds in this formation. The wells vary in depth from 60 to
140 feet, the average in the eastern sections being over 100 feet
deep. The supply from individual wells is generally sufficient for
50 or more head of stock. The water is hard and contains iron, but
is suitable for drinking,

The Eastend formation underlies the'Cypress Hills down to
an epproximate elevation of 2,800 feet, Wells sunk to depths of 180
and 142 feet. in secctions 22 and 26 are balieved to hzve nenstrated sand
aquifiers in the Eastend formation., These wells may be producing from
the same aquifer, but the yield from the well on section 26, producing
at an elevation of 2,869 feet above sea-level, is much larger than
from ¥he well on section 22, which encountered water at an elevation
of 2,890 feet, Water is to be expected as a rule from the Eastend in

this township, but the quantity obtainable and the quality will
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undoubtedly be found to vary considerably throughout the areca.

There is also some prospect of obtaining soft water from
sand beds in the upper part of the Bearpaw formetion at elevations
between 2,650 and 2,700 feet,

In the low area northwost of the escarpment tho upper,
sandy part of the Bearpaw is completely eroded away and only small
supplies of highly mineralized water, unfit for any farm use, can
bo expected from the dark merine shales of the Bearpaw formation
which underlies the area at dopths between 100 and 200 feet from

the surface.

Township 12, Range 20

A leyer of glacial lake snnds probably nowhere_exceeding 30
feet in thickness, covers the northwest part of the township., Shallow
wells are sunk into these sands in sections 28, 30, and 34, The water
is soft or moderately hard and quite suitable for household uses The
wells on sections 28 and 34 yield large supplies of water, but farther
west the yield is much smaller and insufficient for local requirements.
In places where the sands have proved to be unproductive, roesidents
have deepened the wells through the sands to tap sand and gravel
pockets in the upper part of the underlying glacial till, at depths
of 40 to 50 fecet. The yields from these wells are small. It scems
advisable to prospect more extensively in the sands, particularly .
in coulées and depressions on the plains, rather than to sink wells
into the underlying till. In a southeasterly direction, the sands
grade into lake clays which cover a belt of territory 3 miles in
width exténding southeasterly to the base of the escarpment. These
clays con#ain a few scattored pockets of sand from which small
supplies of hard, usually "elkeline", water are obtained., Here, again,
several residents have sunk wells into the underlying glacial till,
Quicksand was encountered at depths of 110 and 85 feet in the SW. % 
and NE. %'of section 24, respectively. The water is highly mineral-

ized in both wells, and in one well is unfit even for stock use.

.
'
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One well located on the SE. 3, section 20, was sunk to a depth of
185 feet, and penetrated 155 feet of quicksand below 30 feet of
lake cloy.

At the foot of{thc escarpment, in the southocast corner of
the township, the few reéidents have obtained sufficicnt supplies
of water for local requirements from wells sunk to gravel pockets
in the glacial drift at depths between 10 and 20 feet. The water is
hard and mineralized, but is being used for drinking as well as
stock watering, The glacial drift is belicved to be approximately
50 feet thick on the upland area at the southeast cormer of the
township, and small supplies of water can be expected from
scattered sand and gravel pookets in it,

In the southocastern part of the township the drift is
underlein by the Cypress Hills, Ravenscrag, end Eastend bedrock
formations, One well sunk to a depth of 160 feet yields o good
supply of hard, iron-bearing, but drinkable, water from what is
believed to be gravel im the Oypress Hills formation. The character
of the bedrock formations suggests that little difficulty should be
experienced in obtaining water at similar depths in this area., The
dark grey, compact shales Bf the Bearpaw formation underlie the
glacial drift throughout the entire area northwest of the escarpment.
Near the foot of the slope the bedrock is believed to be within a few
feet of the.surface, but over most of the northwest part of the
township it will not be encountered at depths less than 200 to 300
feet. Drilling in the Bearpaw formation is not advisable, as only
small supplies of highly mineralized water, which are unfit for
either humen or stock usc, can be expected.

Township 12, Range 21

Small supplies of water are obtained from the sands covefing
the northeast and east-central parts of the township. This material
seldom extends down more than 20 feet from the surface and in most

places it has been necessary for residents to deepen wells into the
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underlying glacial till, Glacial lake clay covers the surface of a
small area in the southeastern cornor of the township. It contains
o few isolated sand pockets from which small supplies of usually
"glkaline" water are obtained.

Glacial drift in the form of morainc and boulder clay
montles the surface over the remsinder of the township, and underlies
the more rocently deposited sands and clays at shallow depths, A
320~foot well on the NW. I, section 16, did not reoch the underlying
Bearpaw formation, indicating a thickness of glacial material in
excess of this depth.

Most of the water supplies in the township are obtained
from wells, not excoeding 40 fect in depth, drawing water from sand
pockets interspersed in the drift, or by seepage from sloughs. The
wator is hard and usually contains sulphate selts in solution.
Slightly greater supplies of water of similar quality have been
obtained from sand beds ot depths between 60 and 90 feet in the
north-central part of the township. Although the aquifers encounteored
at these depths do not appear to be continuous prospects of obtaining
suitable supplices of water at depths of less than 100 fect are
reasonably good throughout the grecater part of the township.

In the NW, %, scction 16, a 320-foot well taps a massive
deposit of sond and gravel that underlies 100 feet of lake clay and
boulder clay. Water stands in the well at a depth of 180 feet below
the surface., Whereas no definite information can be given as to the
extent of this massive sand bed, it is possible that water could be
obtained from it over a counsiderable arca extending to the west and
east of this location, at depths of approximately 200 fect. No wells
heve been sunk into the Bearpaw shale that underlies the entire
township. In the southerm half of the township the bedrock lies at
depths of more than 300 fecet below the surface. However, this depth
becomes shallower in a northerly direction until in the northern parts

of the township the bedrock lies within 100 feet of the surface and
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f£inally outerops in the ravine on the boundary botweon scctions 33
and 34. The Boarpaw formation is composed almost entirely of
compact, derk grey shale in this aren, ond it cannot be expected
to yield more than small seepages of water that are likely to be

so highly charged with dissolved mineral salts as to be unfit for

any use.
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STATISTICAL SUMMARY OF WELL INFORMATION IN RURAL
MUNICIPALITY OF CARMICHAEL, NO. 109, SASKATCHEWAN

Township(10|10{10]/211{11]11{12{12|12 | Total 1}]0.

Wost of 3rd moridien Renge |1920| 21|19]20|21|19]20|21 izpfﬁl;;,
Total No. of Wells in Township 48|33| 23! 54133| 23 |38 4_7__4:_5_ 344
No, of wellsv in bedrock 20129{15{21)19] 01| 1} O 116
No. of wells in glacial drift 28| 4| 8|33|14|25|27|46/45| 228
No. of wells in alluvium ol of oo o ofol oo o
Permenency of Water Supply T
No. with permanent supply 47133| 23| b4 555_23 h3‘8 47~ .4-1me5‘3*6“_
No. with intermittent supply 1y 0 0] 0] Oy O] O} O] 3 4
No. dry holes ol o[ o] of 2 1[0l of 1] & ]
Types of Wells S il I E
No. of flowing artesian wells 0 0 0 0f 0y 0} O 0]
No., of non-flowing artesien wells 21| 211116 O’ ‘ B 71
No. of non-artesian wells 27]31]12|3829|22 33|38 53 269
Quality of Water [ U N R
No. with hard water 39125116149 23] 18137 35|37 279
No. with soft water i'ié'"'~"""§f'“_
No. with salty water 5l o[ ol 6 o[ o[l o ¢ 0
No. with "alkaline" water 10| 2| 2|17| 5| 615|158 o] 81 |
Depths of Wells - =
No. from O to 50 feet deep 28122 6/40(21|20]19/43|39 238
No. from 51 o 100 feet deep 14| 6]13]11] 7| 1|10/ 2| 5| 69
No. from 101 to 150 feet desp 3| 5| 4 3| 2| 2 ~8~ 1 -—o—-»-»--- 28

- Noe from 151 to 200 feet deep 1y 0] O O} 2/ O .J: lO- 5
No. from 201 to 500 feet deep 2|, 0] 0] 0/ 1 O. 0] 6“1_ MWZM
No. from 501 to 1,000 feet deep 0] 0] 0y 0y Of © 6.0‘ -O 0
No. over 1,000 feet deep ol ol ol o] of o] ol ol 0] o
How the Water is Used J" T
No. usable for domestic purposcs 40|30{22148; 24| 2128|3841 292
No. not usable for domestic purposes | 8| 3| 1| 6! -‘;1“-1. iO 9“3- 48
No. usable for stock a7|33] 28|54/ 31|22 |57 |47[2¢ | 338
No. not useble for stock 1] ol ol ol o 0l 1l ol 2
Sufficiency of Water Supply T T
No. sufficient for domestic needs 47\33|23|54131122 384741 336
No. insufficient for domestic needs 1{ 0, Oy O Of O Of O] 3
No. sufficient for stock needs 40 [31[22/50|26]17 |35]34 |25 | 278
No. insufficient for stock needs 8lz2| 1] 4| 5] 5| 3{13(21| 62 |




ANALYSES AND QUALITY OF WATER

Goneral Statement

Semples of water from ropresentative wells in surface
deposits and bedrock were taken for enalyses. Except as
’otherwise statod in the tab}e of analyses tho semples were
analysed in tho laboratory of the Borings Division of the
Goological Survey by the usual standard mothods. Tho
quentities of the following constituents were determined;
total dissolved mineral solids, calcium oxideo, magnesium
oxide, sodium oxide by diffeorence, sulphate, chloride, and
alkalinity. The alkalinity referred to here is the caloium
carbonate equivalent of all acid used in neutralizing the
ocarbonates of sodium, calcium, and magnesium, The result:s of
the anslyses arc given in parts per million~~that is, paéts
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 becterie, and thus a water that mey be
termed suitable for use on the basis of its mineral salt
oontent might be condomned on account of its bacteria content,
Waters that are high in bacteria content have usually been

polluted by surfece waters,

Total Dissolved Mineral Solids

The term "botal dissolved mineral solids"™ as here
uged refers to the residue remaining whén o 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 ordimary 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 maegnesium (Mg) content of water
is dissolved from rocks and soils, but mostly from limestone,
dolomite, and gypsum. The calcium end magnesium salts.impart
hardness to water. The magnesium salts are laxative,
especially magnesium sulphate (Epsom selts, MgSO4), and they
are more detrimental to health than the lime or calcium saltse
The calcium salts have no laxative or other deleterious
effects, The scale found on‘the inside of steam boilders and
tea~kettles is formed from these mineral salts,
Sodiun

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, NaCl)., These sodium salts are dissolved from rocks and
soils, When there is a large esmount of sodium sulphate present
the water is lexative and unfit for domestic use. Sodium

carbonate (Na COS) "black alkeli", sodium sulphate "white

2

alkeli", and sodium chloride are injurious to vegetations
Sulphates

Sulphates (S04) are onc of the common constituents of
natural water. The sulphate salts most commonly found are
sodium sulphate, magnesium sulphate, and calcium sulphate (CaSO4).
When the water contains large quantities of the sulphate of

sodium it is injurious to vegetation,



Chlorides

Chlorides ére common constituents of all natural water
and are dissolved in small quaﬁtities from rocks. They usually
occur as sodium chloride and if the quantity 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
plpes, and other fixtures., More than 0,1 part per million -
~of iron in solution will settle as a red precipitate upon
exposure to the air, A water that contains a cénsiderable
emount of irom will stain porcelain, enamelled ware, and
clothing that is washed in it, and when used for drinking
purposes has a tendency to cause constipation, but the iron
can be almost campletely removed by ameration and filtratiom
of the water.

Hardness

Calcium and magnesium salts impert 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 totel hardness of a water is the hardnesshof the water in
its original state. Total hardness is divided into "permanent
hardness" and "temporary hardness". Permanent hardness is the
hardness of the water remeining 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 ond the permanent hardness and
ropresents the eamount of mineral salts that can be removed by
boiling. Temporary hardness is due mainly to the bicarbonates of
calcium and magnesium and iron, and permanent hardness to the sulphates

and chlorides of calcium and magnesium, The permanemt hardness



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 oarbonate and
smali emounts of calecium and magnesium selts 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‘olassed 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 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 somé cages 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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Water from the Unconsolidated Deposits

The water obtained at shallow depths from the sands in
the northwest part of the municipality hes been found to be satis-
factory for both domestic and stock use. No analysis has been made
of waters from these sands in this municipality, but water from a
12-foot well sunk into these deposits in sec. 3, tpe. 13, range 20,
in the municipality to the north, is believed to be representative
of the ground water from the sands. As is characteristic of many
of the waters obtained at shallow depths in porous material the total
dissolved mineral solid content is low, being 520 parts per million.
The water haé a total hardness of 450 parts per million, 300 parts
of which are permeanent. This water is softer than waters generally
obtained at shallow deptlsin the glacial drift, and is of exceptionally
good character. Glauber's salt (NagSOz), magnesium carbonate (MgCO03),
and calcium carbonate (CaCOz) are the prodominent salts present in
solution. The (NesSOz) is 213 parts per million, but such a small
concentration cannot be considered to be at all harmful to persons
using the water., The other tﬁo salts are found in lesser amounts
and contribute to the hardness of the water. These mineral salts
are believed to be present in similar relative proportions in all
the waters fourd in the sands. In some of the waters sodium sulphate
(Nazsoé) is present in solution in larger quantities than indicated
by this analysis , but not in sufficient amounts to render the water
unfit for use in the household.

Weter derived from both the glacial lake clays that occur
in a long, narrow area extending along the base of the escarpment and
from the glacial till or boulder clay is somewhat similar in mineral
character, but is more highly mineralized than water from the sands,

An analysis of water from a 320-foot well sunk on the
NW. %, sec. 16, tp. 12, range 21, is given on the accompanying table
(Analysis No, 3), It indicates the relative proportions in which the

mineral salts are present in the water, The total solid content of
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this water is 1,209 parts per million and the water is used for
drinking with apperently no ill effects. It will be noted that
Glauberts salt (NasSO4) is found in the greatest conventration.

This salt and magnesium sulphate (MgSO4) are the more objectionable
salts present due to their laxative effect. The other mineral salts
present do not detract from the use of the water in the household,
although the presence of sodium carbonate (NapCOz) (black alkali) may
render the water harmful where used to water house and garden plents,

The mineral salts found in solution in this water are
present generally in all water from the lake clays and the drift.
Shallow wells penetrating extensive g?avel pockets yield modorately
hard but not highly mineralized water, Supplies from such beds at
groater depths in the drift show a higher concentration of sulphate
salts in solutions., This concentration seems to depend upon the
thickness of clay overlying the aquifer. In wells in which sandy
beds are small or absent and the supply is derived from the lake clay
or boulder clay, the water is generally so high in dissolved sulphate
salts that it is rendered unfit for drinking on account of the
decidedly laxative effect of the salts and in a few wells is unfit
even for watering stock.

Ground wabters obtained from the glacial drift covering
the uplands vary so greatly in the relative amounts in which the
mineral salts are present that it is difficult to make generalizations.
The sulphate salts arc almost inveriably present in solution. Water
from porous gravel bcds near the surface, particularly in the morainee
covered areas, is hard, but not so highly mineralized as to be unfit
for drinking. The character of the water at greater depths depends
partly upon the areal extent, porosity, and thickness of the aquifer
and the thickness of the overlying boulder clay. The larger and more
porous the aquifer the better the quality of the contained woter in
general, Variations are found in the character of the drift over

small arees and corresponding variations in the character of the water
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are to be expocted. It must not be inferred, therofore, that if
water of poor quality is found in one well supplies of similar
quelity must of necessity exist over any lorge crea.
Water from the Bedrock

The character of the woter derived from aquifers in the
Cypress Hills formation varies considerably in different localities.,
This veriation in the mineral salts present and their quantities is
prbbably due to variation in thickness and porosity of the over-
lying glacial drift through which the water percolates before
reaching the bedrock aquifers. In general, however, water obtained
from the formation in the southwestern part of the municipality is
reported to be of very good quality for farm use, The water is
soft or only moderately hard, and analysis would probably show
calcium carbonete (CaCOg) and magnesium carbonote (MgCOz) os
the predominent mineral salts in solution. In the northeastern
part of the municipality, the water from the Cypress Hills
formation is usually much harder and has a higher total solid
content, Sulphate salts are present in solution and many of the
waters are reported to be "alkaoline". This condition is due
undoubtedly to the greater thickness of drift overlying the Cypress
Hills formation in this part of the municipality. The greater the
thickness of the drift the more opportunity is offered for surfoce
waters percolating downward through it to dissolve the mineral salts
inherent in the boulder clay. The waters of poorer quality in this
formation are confined particularly to townships 11 and 12, renge 19,
and township 11, range 20. Analysis No. 2 in the accompanying table
is representative of the water commonly obtained from the formation
in this area. The total dissolved solid content is 840 parts per
million, made up chiefly of magnesium sulphate (MgSO4q), calcium
sulphate (CaS04), and sodium sulphaté (Na2$04). These salts are not

present in sufficient quantities to render the water unfit for domestic
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use, However, the water from this particular well is not being
used for domestic purposes, due to the high concentration of iron.
Meny of the water supplies obtained from the Cypress Hills formetion
of this area have sufficient quantities of iron in solution to
be precipitated on exposure to the air and prove objectionable
when the water is used for laundry purposes. In only a few places,
however, are these waters considered unsuitable for drinking.

Anelysis No, 1 is of water from a spring having its
aquifer in the thin layer of Ravenscrag send underlying the Cypress
Hills formation in township 11, renge 20, This water is very
similar to water obtained from the Cypress Hills as shown by
anelysis Noe 2. This is to be expected as there is undoubtedly a
free passage of water between the two formations. Water obtained
from the upper part of the Ravenscrag formation in the southwestern
part of the municipality will generally contain greater quantities
of dissolved sulphate salts than the water from the overlying
Cypress Hills formation. These salts will not be present in
sufficient quantities, however, to render the water undesirable
for household use. No wells have been sunk into the massive sand
beds in the lower part of the Ravenscrag formation in this area,
Information from adjoining municipalities suggests, however, that
this part of the formation will probably yield a soft water
containing apprecisble amounts of sodium sulphate (NasSO4) and
sodium carbonate (NepCOz).

The ground water derived from the upper part of the
Eastend formation varies greatly in mineral salt content. The water
is usuelly hard and quite often contains sufficient quantities of
sulphate salts to have a decidedly laxative effect on persons
unaccustomed to its use,

The soft waters obtained from the lower Eastend and upper

sandy beds of the Bearpaw formation can be expected generally to have



a total dissolved solid content of less than 1,000 parts per million,
as indicated by analysis of water from thesc horizons in adjoining
municipalities. The predominaunt mineral salts are sodium sulphate
(Na2804) and sodium carbonate (NaZCOE)' These salts are not present
in sufficient quantities to affect the quality of the water for
household or stock use, but they may in some cases be injurious to
vegetation if the water is used for irrigation., However, many
residents of adjoining municipalities have used these soft water

supplies for irrigating gardens and have reported no noticeable

ill effects,
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HEIGHT TO WHICH
LOCATION PRINCIPAL WATER-BEARING BED
WELL | TYPE | DEPTH| AxtTuDE T e B ' CHARACTER T%I\;P' Lv’sg:lgg
) OF OF ELL b ' YIELD AND REMARKS

No. Y Sec. | Tp. I Rge. | Mer. WELL WELL (alf:::nsea Be?(;’we ((:-l—)) Elev. Depth Elev. Geological Horizon OF WATER ‘Z:E‘FI:: ;2 ‘?;Ag[??

Surface )
r/‘_“,.
1 ILE 1 00 19 |3 Drilled. (130 (2,950 | - 067 2,884 |130 ‘:;L.eeo" Bastond fine . oft, clear D, S Sufficient for local needs. 50 and 80-foot
. black sand wells gave hard noor water.

2 "sw.oo2 W ¥ . Dug 33 2,890 -3 2,830 | 30 2,800 [Bastcnd sand rd, clear, D, S Insufficient for local needs.

rock alkalino®

3 E. 3 m fp U Bored 40 |2,920 - 36 p,e84 | 35 2,384 [Eastend sand ard, clear D, S Sufficient for 20 head stock.

4 .3 M " " Dugh 26 |2,890 -19 P,871 | 19 2,871 |Glacial blue rd, clear, S Insufficient supnly. Will water % head stock.

clay shale alkal ine¥

5 oo U Dug 856 (2,990 - &4 2,906 | 34+ 2,906 [sastend? sand oft, clear - |p, S Sufficient for .local needs.

6 . B ™ 7 " Dug 90 2,990 - 8 [o,904 | 86 2,904 [Glacial sand - Hard, clear, s Sufficient for 15 head stock.
alkaline®

7 . 5 M ¥ " | Bored 115 |2,960 -7 R85 | 8 2,875 [Glacial gravel ard, clear D, S Sufficient for local needs.

8 R A | n Dug 45 3,000 - 42 2,953 | 40 2,980 [Glacizl sand ard, iron, D, S Sufficient for 8 to 10 head stock. Springs
lear, %al- in valley at elevation of 2,910.
aline®

9 . 9 " Drilled [205 |2,955 -205 [2,750 | 259 §,695 [Bearpaw blue Soft, brown D, S Sufficient for local needs.

sand
10 . 10 " Dug 90 2,910 - 84 ©,825 | 90 2,820 [Bastend browa Soft, clear D, S-¢ Sufficient for local needs.
sand
11 w. W0 M " pDrilled |206 {2,950 - 38 [0,882 | 206 ' 2,744 [Bearpaw? sand Hard, clear D, S Sufficient for local needs.
12 L2 . " Drilled |120 2,960 -100 2,830 |120 %,840 [Eastend sand Soft, clear D, S Insufficient for 10 hegd stock.
13 . n " Dug 50 2,880 - 15 2,855 | 15 2,865 [Glacial gravel Soft, clear D, § Sufficient for local needs.
14 .o p L Dug 72 2,900 - 58 2,832 | 50 g,sho Bastend hard Hard, clear, D, S Sufficient for local needs.
sand Malkaline®
15 E. 47 r n Dug 80 (2,900 - 85 2,315 | & 2,815 |[Eastend hard Hard, clear D, S Insufficient for local needs.
blue sand
16 sw. 17 p " Dug 34 |2,800 -28 2,772 | 25 2,775 |Glacial gravel Hard, clear N Sufficient supply but not used. -
|
N i
17 W. " ®*  Spring 2,950 0 2,950 0 2,950 [Eastend sand Hard, clear s Sufficient for local needs.
18 .18 0 " Ppring 2,9 0 2,925 0 2,925 [Eastend sand Hard, clear D, € Sufficient for local needs.
19 We 1l u " Spring 2,900 0 2,900 0 2,900 |[Bastend sand- ft, clear D, S Fu.fficient for local needs.
: ) stone ’
20 ¥. n Al Dug 52 |2,850 -4 p,810 | 40 2,810 |Glacial clay ard, clear, S Supply good but could not be uséd.
) . falkaline® -
21  SE. T " Bored 62 2,930 -35 Pp,89%5 | 62 2,868 [Glacial clay, rd, clear
' gravel .
22 . U Dug 85 |2,920 - 45 Pp,875 | 65 2,855 [Glacial blue rd, clear D, S Sufficient for local needs.
: clay? N
23 . 2 4 v  PDrilled |130 (2,920 -105 Pp,815 |180 , 740 Bearpaw black rd, clear D, S Sufficient for locad needs.
sand
ol SE. L f Dug 88 {2,950 - 20 p,930 | 88 2,862 |Glacial sand rd, clear D, s Sufficient for local needs.
o5 .2 " | Dug 19 (2,960 |~ 6 P,954 | 18 2,942 [Glacial sand oft, clear D, S Sufficient for local needs.
26— NW.—28 ! " Dag 25 12,960 12 2.94g ' 12 2 .ghg D, S sufficient for local needs
Note—All depths, aitjtudes, heights and elevations (D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not use&. :

given above are in feet. | ’ (#) Sample taken for analysis.



WELL RECORDS—Rural Municipality of

2

CARMICHAEL, NO. L09, SASKATCHEWAN. -

B 4-4

LOCATION | WomT no whiew PRINCIPAL WATER-BEARING BED rEMP. | USE TO
TYPE DEPTH | ALTITUDE .
WELL | OF OF WELL e () C;Am?éERR wngR “)"V’:{l{g;‘ YIELD AND REMARKS
No. 1y | see. | Tp. [ Rge. | Mer. WELL WELL (al;g:ee“sea ng)fvag;) Elev. Depth | Elev. Geological Horizon (in °F.) IS PUT
27 | swi 29‘ 1(] 19 3 Dug g 2,950 - 4 2y Glacial gravel Bard, clear D, $ Sufficient for local needs. Another similar
well.,
28 | ¥E| 31 " w Dug 75 2,950 - AR5 258 Eastend blue Bard, clear D, S Sufficient for 50 head stock.
: sandstqnra
29| SEL 344+ n n Dug 4g 2,940, - 1% 2,89% Glacial clay, Hard, clear D. S Sufficient for.local nesds. Other mells of.
gravel sams type.
30 | SW, 34 ] " v Bored H| 2,960 - 40 2,89% Glacial drift Hard, clear D, S Sufficient for local needs.
31| SE| 36 woo. Dug 13 2,910 6 1 2,89 Glacial sand Hard, clear S Sufficicent for local needs. Other similar
° . Wellé.
1| SE} 4| 10 20| 3 ‘Dug 122 3,350 -119 3,231 Cypress Hills Soft, clear D, S Sufficient for local needs.
gravel
2 hsw o4 ow o Dug 123 3,350 -121 3,229 Cypress Hills Aard, clear D, S Sufficicnt for local needs.
h cobblerock,
. gravel ’
3| SE} 6~ " " " Spring 3,130 0 3,130 Ravenscrag sand| Bard, clear D, S Sufficient for loczl needs. Other springs
) ' along creek.
L | swl 9 L I Dug 35 3,290 - 82 3,208 Cypress Hills Soft, elear D, S Sufficient for local needs.
bluesand cobble
5| N8} 9 wowon Dug 471 3,260 - 4o 3,237 Cyoress Hills Soft, clear D, S Sufficient f or loeal needs.
sand
6 | W} 10 w ® ® Spring 3,240 0 3,240 Cypress Hills, Hard, clear D, S
sandy cobble-
- stone
7| swi12 Wm0 Dug 60, 3,020 - 58 2,962 Glacial sand Hard, clear D, S Sufficient for 18cal needs.
g | SE| 13 . onfom Dug 8| 2,960 0 2,960 Eastend blue Soft, clear, D, S Sufficient for local needs.
. ' sandrock ‘
9 | nw| 13 fow oo Dug 54| 3,025 - 51 2,974 Ravenscrag sand- Hard, clear D, S Sufficient for 30 head stock.
stone .
10 | sW| 15 #onoml Spping 3,140 0 3,140 Cypress Hills Hard, clear D, s Sufficient for local needs.
clay, cobble-
’ stones
11 | NB, 15 noom R Spring 3,150 0 3,150 0| 3,150 Cypress Hills Soft, clear D, s Sufficient for local needs.
gravel
12 | NEJ 17 LI L Dug 125| 3,280 -121 | 3,159 121| 3,159 Ravenscrag?sand Bard, clear N Caved in; was good supply and quality.
13 | NwW, 18 "W % Soring 3,180 0 3,130 Ravenscrag sand | Soft, clear S Sufficient for local needs.
W | sw.| 209 | | w Bored 30| 3,270 - 66| 3, 65| 3,204 Cypress Hills? Hard, clear D, S Sufficient for local needs.
. eehlstone -
15 | SE.| 20 t n) w Dug g4| 3,270 -~ 8 | 3,19 80} 3,190 Ravenscrag hard | Hard, clear, D, S Sufficient for local needs.
sand "alkaline® .
16 | ¥W.| 20 wl w) w| Drilled| 113| 3,280 - 97| 3,123 111| 3,169 Ravenscrag sand | Hard, clear D, S Sufficient for local needs.
17 [ SE. & LR Dug 70| 3,240 - 67| 3,17 30! 3,210 Cypress Hills Hard, clear D, S Sufficient for local needs.
sand, cobile-
stones .
18 | SW. 21 | © nion Dug 321 3,270 - 27| 3,24 32| 3,238 @Glacial sand 'Bard, clear, D, S Sufficient for 7% head stock.
iron
19 | NW. 21 | " W w Dug 88| 3,260 - 63| 3,19 63| 3,197 Cypress Hills, Hard, clear D, S Sufficicnt for local needs.
! sand, gravel

NoTeE—ALll 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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WELL RECORDS—Rural Municipality

of

CARMICHAEL, NO. 109, SASKATCHEWAN.

‘ HEIGHT TO WHICH
LOCATION PRINCIPAL WATER-BEARING BED
WELL \ TYPE | DEPTH) Aumruoe | IR CHARACTER T%DE/‘IP. Svsgxgg
| OF OF ELL ) o : : YIELD AND REMARKS
No. 3 | Sec. | Tp. | Rge.|Mer.| WELL WELL | (#hove see Bg?:\: ((i—)) Elev. | Depth | Elev. Geological Horizon OF WATER v(v‘: T;: ;2 ‘:;Aggi
urface B
20 SWw. 22 10 20 ‘3 Dug 18 | 34240 - 13 |3,227| 13 B,227 |Cypress Bille Soft, clear D, s Supply sufficient for 1local needs. Spring
gravel in ravine.
21 NW, g2 |® * |® ISpring 3,220 0] 3,220 0 B,220 Cypress Hills,  |Hard, clear, |D, S Sufficient for 30 head stock. %O-~-foot well,
boggy clay iron large supply, not used.
22 BW. 3 (¢ now Dug 22 13,100 - 20 (3,080} 18 pB,082 |Ravenscrag sand |Hard, clear D, s Sufficicnt for local needs.
23 NW. P3 " vo|n Bored 27 | 3,100 Ravenscrag sand |Hard, Clear D Sufficient for local neede. . dnother similay
well.
o4 FW. o7 - |# ® | ® - IShring 3,150 0 3,150 0 p,150 |Cyoress Hills Hard, clear D, s Sufficient for local needs.
- sand
% BW. pg | LI Bored 38 |3,270 - 45 3,225 | 45 B,225 |Cypress Hills Hard, clear D, s Sufficient for 10 head stock.
sand
26 pNW. 28 |*® LA Dug 127 | 3,275 Cypress Hills Hard, iron, D, S Sufficient for local needs.
sand reddish
27 B7. 35 |» LR Dug 25 |3,050 - 21 3,029 21 B,029 [Glacial bluc: Hard, clear D, S Insufficient for local needs.
. clay
1 BW. |1 30 p1 |3 |Drilled.| 350 |3,550 - 42 [3,508 | 42 B,508 [Cypress Hills Hard, clear D, S Sufficient for local needs.
B gravel
2 PFE. (1 |® " (v IDrilled ol {3,500 - U7 3,453 | 57 B,ult3 .[Cypress Hills, Hard, clecar D, S Sufficient for local needs.,
“, sand, gravel
3 .3 0 L Dug g5 | 3,u%0 - 55 13,395 55 B,395 [Cypress Hills Hard, clear D, § Sufficient for local needs.
. , B gravel
4 . y; % won Dug 90 |3,460 - 80 (3,380 | 8§ B,375 |Cypress Hills Soft, clear D, S Sufficient for local needs.
gravel
5 E. |6 |* "o Dug 30 |3,510 - 72 |3,438 | 72 B,438 |Cyoress Hills Soft, clear D, S Sufficient for local needs.
gravel
6 5E. [T |* LI Dug bg |3,460 - 42 3,418 | 42 B,418 |Glacial blue Hard, clear, S Sufficient for local needs.
clay "alkaline®
7 KE. |7 |» ® Iw  IDrilled 75 3,490 - 60 (3,430 74 ?,uls Cypress Hilk Soft, clear D, S Sufficient for local needs.
' gravel
g NB. |8 | nom Dug 18 |3,450 - 17 (3,433 | 17 3,433 [Glacial gravel Soft, clear D Sufficient for local needs.
9 E. |9 |* " " Drilled 73 |3,450 - 60 (3,390 | 60 3,390 |Cypress Hills Hard, clear D, S Sufficient for local needs.
gravel
10 <19 ® ® ™ Drilled |108 |3,400 - 50 3,350 | 108 B,292 |Ravenscrag sand |(Hard, clear D Sufficient for local needs.
11 .10 |* n " IDrilled 34 3,400 - 20 (3,350 | 20" 3,380 |Glacial gravel Soft, clear L6 (D1 s Sufficient for local needs.
12 E. 12 (® non Dug 73 |3,360 - 62 [3,298| 70 3,290 Cypress Hills Hard, clear D, § Sufficient for local needs.
gravel
13 . 12 = non Dug 57 13,350 - 5 13,300 | 55 3,295 |Cypress Hills Hard D, § Sufficient for local needs.
. gravel
L} S U v Dug ~ 27 }3,350 - % [3,325| 25 5,325 |Glacial gravel Soft, clear D, S Insufficient for local nceds. Uses spring.
15 E. 15 LI Dug 55 13,360 - 52 3,308 | 52 3%,308 |Glacial sand Hard, clear D, $ Sufficient for local needs.
16 gw. 15 " |® IDrilled 82 |3,400 | - 65 |.,335| 65 3,335 |Cypress Hills Hard, clear D, S Sufficient for local needs.
sand .
17 w. 1§ m |® [Drilled (135 [3,540 - 60 (3,480 |127 %,u13 Cypress Hills Hard, clear D, 8 Sufficient for local needs.
' . gravel
18 W. 19 "no|n Dug 30 |3,5%0 -15 3,535 | 28 3,522 |Glacial gravel Hard, clear, D, s Sufficient for local needs.
B - ] li k(] -
19 .23 " v DPrilled 123 |3,400  -103 13,297 | 118 3,282 |Cypress Hills NEET ) e D, S Sufficient for local needs. 65-foot well eim-
sand “ilar,

Nore—All 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.



Y
WELL RECORDS—Rural Municipality of

CARMICEAFEL, NO. 109, SASKATCUETAN.

B 4-4

HEIGHT TO WHICH
LOCATION PRINCIPAL WATER-BEARING BED
WELL | TYPE | DEPIH AI{;ITUDE e CHARACTER T%BF/EP. I\;/sxlilgg
OF OF ELL : YIELD AND REMARKS
Ab
No. 1 | see. | Tp. | Rge.|Mer.| WELL WELL | (ahove sea Below ((i')) Elev. | Depth | Elev. Geological Horizon OF WATER ‘Z:ng ?;Agg,f
Surface "
20 KB/35 10 20| 3| Drilled| 139 3,425 -100 | 3,32% 131, 3,204 Cipress Hills Hard, clear D, S Sufficient for local needs.
sand :
21 ' NWJ 36| nl " Drilled 4| 3,350 - 551 3,29% 55| 3,295 Glacial sand, Hard, clear D, S, I | sufficient for local needs.
I ' gravel
1 { SEJ 2, 11} 19| 2 Dug 50| 3,000 - U4 | 2,95¢ U4} 2,955 Glacial sand Soft, clear D, S Sufficient for local needs.
2 | sWy 2| ® we Bored 52| 2,980 - 32| 2,545 5H2| 2,925 Glacial clay Hard, clear, S Sufficient for local nscds. Two wells Jdrille
"alkaline¥ gave little water at 200 feet.
3 MW 2| " wpow Bered | . 42| 2,970 0 2,970 28| 2,948 Cypress Hills Hard, clear T, S Sefficient for 12 head stock.
cobblestone
Y {sw, 3| * "l ®| Bored 52| 3,006 - bl | 2,96p Y¥2| 2,954 Glacial sand “Hard, clear, D, S -Sufficient for 20 head stock.
iron )
5 | NE " n % Drilled| 137 2,980 - 62| 2,918 137| 2,843 Bastend sand- Herd, clear D, S Sufficient for local needs.
stone
6 | NEJ-8 |- ® LA Dug 4o| 3,000 - 9| 2,991 40| 2,950 Cypress Hills Bard, clear D, S Sufficicnt for lceal needs.
gravel )
7 ({sv/10| " won Dug 53| 3,045 - 48| 2,997 U0 | 3,005 Cypress Hills Hard, clear D, s Sufficient for local needs.
sand
8 | WwJj 10| neoon Duz 50| 3,04& -471 3,001 13| 3,030 Cypress Hills Hard, clear D, S Sufficient for local nceds.
‘ cobblegtones
9 | NEJ 12| vy o Dug 32 2,880 - 37| 2,843 82| 2,798 Bearpaw blue Hard, clear, D, S Sufficient for local nceds.
) clay? "alkalinc®
10 SEJ 13 " n w Dug 221 2,920 - 12| 2,90¢% 12| 2,908 Glacial clay - - | Eard, clear,| D, S - Insufficient for local nceds. Another similai
: "alkaline® well.
11 | sSW.J 13 n " " Dug 4g| 2,930 -13 2,917 13| 2,917 Glacial sand Hard, clear, S Sufficient for 50 hoad stock. 1l-foot mell,
iron : soft water.
12 | NEJ 15 " w w Dug 30| 2,990 - 25| 2,9%. 25| 2,965 Glacial clay Hard, clear, D, S Sufficient for local needs.
_ falkaline® ,
X3 | W16 L0 | w| @ Dug u5| 3,030 - 371 2,993 37| 2,993 Glacial drift Hard, clear D, S Sufficient for household neceds only.
 USHIS AT A LB Dug 20| 3,020 - 13| 3,00y 13| 3,007 Glacial clay, Hard, clear D, S Sufficiont for local needs. Another 12-foot
sand well,
19 | SE,| 18 | " LA Dug 351 2,945 -21] 2,9 351 2,910 Glacial sand Hard, clear, D, s Sufficient for local necds. Soring in ravine.
iron
16 | NE.| 18 | w| ") Spring 2,930 0 2,93 0| 2,930 Glacial gravel Bard, clear D, s Sufficient for local needs. Other springs in
' ' sane valley.
17 { sw.)19 | " L Dug 54l 3,700 - 38| 2,962 4| 2,946 Glacial blue Hard, clear, D, S Sufficicent for 15 head stock., 1li-foot well
sand Glauber gy, and springs in ravine.
18 [ N7, 19| | W) oom Dug 10| 3,000 0 3,0 0 3,000 Glacial gravel, | soft, clear D, s Sufficient for local needs.
. stone
19 | NEJ19 | w | ®) w Dug 35| 3,040 - 64| 2,976 64| 2,976 Cypress Hills Soft, clear D, S Sufficient for local needs.
. cobblestone
20 | SW., 20 | " LR Dug h2| 3,0u5 - 39| %,00 20| 3,025 Cyoress Hills Hard, clear, S Sufficient for &0 head stock.
cobblestone iron
21 |sE.J20 | " LI Dug 53| 3,040 - 50| 2,99 15| 3,025 Cypress Hills Hard, clear D, S Sufficient for 80 head stock.
cobblestongsand
22 | NE.J21 " niow Dug bo| 3,045 - 37| 3,00 5| 3,048 Cypress Hills Hard, clear D, S Sufficient for 5 head stock.
cobblestone
23 sw.j22 | © " f Dug 32| 3,035 - 25| 3,00 15| 3,020, Cypress Hills Hard, clear D, S Sufficiert for 20 head stock.
cobblestone
24 |sw.e3 | " non Dug | 3,010 - 18| 2,99 25| 2,985 Glacial send Hard, clear, D, s Sufficient for 40 head stock.
%alkaline® )
25 |Nw.e3 @ o™ L Dug 4| 3,010 - 38 2,97 381 2,972 Cyoress Hills Hard,ironflal+ s Sufficient for locel needs.
kalineWfclear

No1tE—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,



5 . B 4-4
s e : 3 AEL, NO. » SASKATCHETAN. I
WELL RECORDS—Rural Municipality of.... C4MIOHL, ¥0. 109, SASKATCHET
‘ HEIGHT TO WHICH ;
LOCATION rvpE | oEpT | Avsruny | WATER WL RISE PRINCIPAL WATER-BEARING BED rEMP.|  USE TO
WELL ] OF OF We | CHARACTER or WHICH YIELD AND REMARKS
No. Y Sec. | Tp. ‘ Rge. | Mer. WELL WELL (alf:“,’:l)sea Bel:we ((—-i-)) Elev. Depth Elev. Geological Horizon UF WATER ‘Z:E‘: ;2 ‘;VSA;‘IE;,?
Surface |
26 | SE.|25 | 1119 3 Dug 30 | 2,945 -.20 | 2,925 20'| 2,925 Glacial clay Hard, clear, ;D8 —{ - Sufficient for 10 head stock.
"alkaline®
27 | SW.| 26 L Dug 23 3,000 - - 32,997 23|2,977| Glacial drift Hard, clear, | 1.8 Sufficient for local needs.
: | dron_
28 | sW.|27 | w| n| n Dug 30| 3,050 - 25 | 3,029 20 | 3,030{ Cyoress 1s Hard D, S Sufficient for local necds.
| cobblestone
29 | NE.| 27 n n " Drilled 90| 3,030 - 32 | 2,993 %0 | 2,940| Cypress Hills Hard, clear, D, s Sufficient for local needs.
gravel iron
30 | N7.| 28 LN L B Dug 33| 3,050 - 71 3,047 33]3,017| Glacial gravel Hard, clear, D, s Sufficient for 20 head stock.
iron
31 | sW.| 28 LN N Dug 55| 3,060 - 53 | 3,001 20/{ 3,040 Cypress Hills Hard, clear D, s Sufficicnt for local needs.
cobblestone
32 | NE.| 28 L A Dug 17! 3,012 - 32 | 3,000 - 154 2,997 Glacial gravel Hard, cle=zr, .38 Sufficient for local needs.
* Ralkaline® |~~~
33 | SE.[31 wiow " Dug 32| 3,090 -79 3,011 821 3,008| CGyoress Hills Hard, clear D, § Sufficient for local needs.
hard sands
34 | NE[ 3R 8w g—1 37| 3,030 - 33 | 2,997 331 2,997| Glacial sand Hard, clear D, S Sufficient for 50O head stock. 7-foat well,
large supply of soft wator.
35 | SW.| 34 L L Dug 37| 3,056 - 57| 2,999 67| 2,989 Glacial sand Hard, clear, D, s Sufficient far local needs.
iron
36 | NE-| 34 nlonlow g 118 | 3,070 -106 | 2,904 1138 2,952| Eastend black Hard,. clear, D, S Sufficient for local needs.
. sand "alkaline®
37 | NW.| 34 n| ow| e Dug 120| 3,050 | - 90 | 2,959 120 | 2,930| Eastend blue filkaline® s Sufficient for 13 head stock.
clay
38 | NW.| 36 LE R N Dug 52| 2,990 -4 | 2,044 LE| 2,942| Cypress Hills Hard, clear, 3, 8 Insufficient for local necds. Dam for stock
gravel iron use.,
39 | SE.{36 LA Dug 371 2,965 - 34| 2,931 34| 2,931 Cyprcss Hills Hard, clear 2, § Sufficient for local needs.
gravel
4o | NE.(36 L Dug 33| 2,965 - 17| 2,944 30( 2,935 Cypwess Hills Hard, clear 3, S Suffic ent for local needs.
sand, gravel
1 |SE. 11120 3 Dug 28| 2,910 - 11 | 2,899 28 | 2,842| Rastend blue Hard, clear, S Sufficic..” for loeal needs.
: sandstone ¥alkaline®
2 |sv. 1 Bl w | Spring 2,950 0 2,950 0| 2,950 Glacial sand Hard, clear .92, 8 Sufficient for local nceds. Other similar
. sorings.
3 |NE.|] 2 " " " ug 12| 2,990 - 51 2,98} 12| 2,578] Glacial sand Hard, clear 2, § Sufficient Jor local needs.
4 |su. 2 Ty on " Dug 201 3,080 - 18 | 3,033 18 | 3,032| Glacial sand Hard, cloar J._S Insufficient for 7 head stock. Another 20-
foot hole--very%alkaline! water.
5 | NW.{.2 LR Jug 4o | 3,050 Cyoress Hills Dry hole.
at base
6 |NE.|10 " " " | Spring 3,000 0 3,000 0| 3,000 Ravenscrag sand | Hard, clear Sufficient for local needs.
7 [|SW.|13 " " " | Spring 3,000 0 3,000 03,000 Ravenscrag sand-| Hard, clear, D, s Sufficient for local needs. #.
" stone iron '
& |NE.|[16 ", ow|on Dug 15| 3,190 - 13 | 3,177 13| 3,177| Cyoress Hills Soft, clear D, s Insufficient for loecal nceds.
cobblestongsand
9 |NW.|16 neeowpow Dug 2tk | 3,200 - 41 3,194 413,196 Glacial sand Soft, clear D
10 | SW.|17 wpongom Dug g&| 3,240 - 5 3,23; 513,235 Glacial sand Soft, clear D Sufficient for 109&1 needs.
11 | NW.|17 n n " | Spring 3,150 0 3,150 03,150 Cyoress Hills Soft, clear D, S Not large suvply.
cobblestongsand .
12 ISE.'18 winwl @ Dug & 3,850 0 ' 3,25 0'3,250! Glacial sand - Soft, clear D, S Sufficient for local needs.

Nore—All depths, altitudes, heights and elevations
given above are in feet.

(D) Domestic; (8) Stock; (I) Irrigation; (M) Municipality; (N) Not used.

(# Sample taken for

analysis,



WELL RECORDS-—Rural Municipality o

6

£ CARMICHAEL, NO. 109, SASKATCHEWAN.

B 4-4

I HEIGHT TO WHICH
LOCATION PRINCIPAL WATER-BEARING BED
WELL | -| TYPE | DEPTH A%f,‘w“ ' TR T R CHAR}.XCTER T%BF/‘IP. gvsxfrgg
OF OF ELL YIELD AND REMARKS
Ab
No. 14 | sec. | Tp. | Rge. | Mer. WELL WELL (all):::])sea Be;)ov“el (( i—)) Elev. Depth Elev. Geological Horizon OF WATER ‘Z: ’EFE:: ;2 ‘IZA;I,‘I??
Surface -
13 NE. D8 11 20 |3 Dug M 3,325 - 54 [3,271| S4 [3,271 |Cyoress Hills Soft, clear D, S Sufficient for 75 head stock. 27- and 6-foot
sand wells, same aquifer..
14 SE. PO |* won Dug A | 3,230 - 20 (3,210 20 [3,210 |Glacial sand Hard, clear D Insufficient; about 1 barrel a day.
15 [N, ppr " L] Bored 198 | 3,250 -194 13,056 194 [3,055 |Rawensmcrag blue |Hard, clear D, S
sand
16 |NW, 2 | LI Dug 210 | 3,250 -201 |3,049| 210 [3,040 |Ravenscrag sand |Hard, clear, | - |$—— {Sufficient for local meeds. 30-foot well.
iron
17 (SE. 3 | ¥ no|mn Dug 52 | 3,100 Cypress Hills Dry hole.
at base
1% [SE. P4 n " " Dug o2 | 3,050 -5 (2,991 5”9 2,991 |Cypress Hills Hard, clear, D, s Sufficient for local needs.
sand, gravel iron
19 [NE. p5 |" "ow Dug 92 | 3,150 - 84 |3,065| &4 [3,065 |Ravenscrag blue [Hard, clear, D, S Sufficient for local needs.
sand iron
20 |sW. p5 |* L Dug 102 | 3,130 - 9% |3,033| 97 [3,033 |Ravenserag sand |Hard, clear, S Sufficient for local necds.
(cemented) iron .
21 . p6 " LI Dug 96 | 3,120 - 92 |3,028| 92 [3,028% |Ravenscrag blue |{Hard, clear, s Sufficient for 100 head s tock.
sand ironé};.'%]e.g-
22 . p7 " " |" |Spring 3,100 0 13,100 0 P,100 | Glacial sand Hard, clear S Sufficient for local needs.
23 [SE. pg8 | LA Dug 93 | 3,150 - 88 |3,062| 10 [3,062 |Ravenscrag sand- |Hard, clear, D, S Sufficient for 30 head stock.
’ stone iron
24 SW. g6 | o Dug 115 | 3,150 -100 |3,050| 100 [3,050 |Ravenscrag hard [Hard, clear D, s Sufficient for 50 head stock.
blue sand
25 [NW. B6 | n o Dug 10 | 3,160 -155 |3,005| 90 [3,070 |Ravenscrag blue |Hard, clear, D, s Sufficient for locz1 nceds.
B sandstone ®alkaline® ' ‘
26 [NE. 36 | " no|e Dug 34 | 3,150 - 30 |3,120| 30 [3,120 |Glacial sand Hard, clear, S Suffieient for 10 head stock.
ironél'i'a'n‘-
1 pBW. (5 (|11 |22 |3 Dug & |3,200 - 2 13,198 2 3,198 |Glacial gravel Soft, cfgar D, S Sufficicnt for local necds.
2 .6 (" now Dug 2 3,050 - 20 |3,030| 20 B,030 [Glacial boulder [Soft, clear D, S Sufficient for local neceds.
clay
3 B. |7 | LR Dug 12 | 2,950 - & |2,942 8 P,942 |Glacial sand Hard, clear D, S Sufficicnt for local needs. Several dmall
" |springs.
4 . 10 (¥ " | ® |Spring 3,150 0 3,150 0 B,150 |Glacial gravel Soft, clear
5 7. 14 |» * % |Spring 2,900 0 2,900 0 P,900 |Glacial gravel Soft
6 M. I4 v o fn iw Dug 4o 2,900 | -32 |2,868 | 32 Pp,868 |Glacial clay Hard, clear D, S Sufficicnt for local needs.
7T pw.oqs e non Dug 6 | 2,950 - 6 |2,944 6 p,944 |Glacial clay Hard D, S suffiticnt for 1,500 shcep.
& NE. 18 |0 LA Bored 38 | 2825 - 26 |2,799| 26 P,799 |Glacial sand Hard, clear D, s Insufficient for local neecds.
9 §$E. 20 |0 LI Dug 12 | 2,770 - 7 |e,763 7 P,763 |Glacial clays Hard, clear, D, S Insufficiont for local needs.
. Malkaline®
Dug 14 2,750 - 10 |2,740 | -10 Pp,740 |Glacial sands Hard, clear, D Insufficicent for local needs. Alsc sorings.
"alkaline®
Dug 23 2,725 - 20 (2,705 20 P,705 |Glacial sand Hard, c¢lear, 4 |n, S Insufficient for local needs.
B ; fialkaline"
Dug 55 |2,800 - 03 [2,737| %3 PB,737 |Glacial sand Hard, clear S Insufficient for local needs.
Dug 7— 2,810 72,803 72,603 Glacial elay — —Hard, cloar by g Isufficiont for local neods.

Nore—All depths, altitudes, heights and elevations

given above are in feet.

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



T

CARMICHAEL, NO. 109, SASKATCHETAN.

WELL RECORDS—Rural Municipality of
HEIGHT TO WHICH
LOCATION PRINCIPAL WATER-BEARING BED
WELL i TYPE | DEPTH) ALTITUDE TR R CHARACTER T%l;‘IIP. gvsgxrcrg
OF OF ELL YIELD AND REMARKS
No. 1 | sec. | Tp. | Rge.|Mer.| WELL WELL | (8hove sea gg%z{: ((-—’-)) Elev. | Depth | Elev. Geological Horizon OF WATER ‘Zﬁfg ;2 \;\;Aggg
ace
1 XE. 31 1121 |3 ] Drilled| 103 - 2,800 <100 | 2,700 100 | 2,700| Glacial sand Hard, iron S Sufficient for local neceds. Shallow wellesof%
water.
15 | SE. 34 | ® ni o Dug 103| 2,750 Dry hole. (Base may be in Bearpaw)
1 | NE. 1, 12[19] 3, Dug 80| 3,000 | - 75| 2,924 78| 2,925 Oypress-Hille | Bard, clear. D, S Sufficient for 40 head stock.
gravel
2 | NW. 2| ™ L Dug 36| 3,008 - 76| 2,932 76| 2,932 Cypress Hills Hard, clear, S Sufficient for 30 head stock.
gravel soda
3 |sw 4| ¢ L Dug 30| 2,990~ - 20 4 2/97¢ --20{.2,970] ,§locial sanl ——t-Herd, clear, | | D, S ———Sufficicnt for 20 head stock.
iron, T"allke
aline®
4 | NE. .5 | ® B %" Dug g4 | 3,050 - 80 | 2,97C 80 | 2,970 Glacial sand . _|_ Hard, clear D, s Sufficicent for local needs.
5 | MW, 6| ® nin Dug 29 3,130 - 11 [ 3 119 2l | 3.109| Glacial sand Hard, clear D, 8 Sufficient for local needs.
6 | NE.|10 | " B wi Dug 60| 3,070 1 =55 3,015 55| 3,015| Cypress Hills -—{ Hard, clear,.|——"" | D, §— T-Sufficicat for-60 head stock.
' 1. sand iron, "alk=-
aline"
7 |SW.12 | " von Dug 106 | 3,030 -100 | 2,939 35| 2,995 Cyoress Hills Hard, clear D, S Sufficicnt for local needs.
cobblestone
8 | NW.[12 | " L Dug 12| 3,090 -108 | 2,982 108 2,9382| Cypresx Hills Hard, clear, S Sufficient for local needs. #.
iron
9 |NE.|/13 | * non Dug 130 | 3,050 <121 | 2,929 130 2,920| Cyvress Hills Hard, clear D, S Sufficient for 40 head stock.
10 [ SE.|16 | " LN Dug 125 | 3,060 ~118 | 2,942 118 | 2,942| Glacial clay Hari, clear D, S Sufficient for 50 head stock.
11 | sw.j17 | *® n| . Dug W | 2,740 = 8| 2,73 8| 2,732 Glaogal gravel | Hard, clear, D, S Sufficicnt for 20 head stock,
) iron
12 | SW.|18 | * L Dug 35| 2,850 e lb | 2,8 16 | 2,53%| Glacial alay Hard, clear, D, § Sufficient for local nceds. Another 21-foot
®alkaline® well,
13 | NW.[18 | * LA Borod T3 | 2,740 38 | 2,0 73 | 2,667 Glacial Irift Harl, iron, S Sufficicnt for local needs. 3U-foot well
) Talkal ine® gives drinking water.
i [sW.i20 | ® w|on Dug g 2,785 -~ 2| 2,7 212,783| Glacial fine Hard, clear D,’S Sufficient for local nceds.
’ gravel
15 | SW.[j22 | " LN Bored 130 | 3,CTC =170 | 2,900 170 [ 2,900| Eastenl clay Hard, clear, D, § Ingsufficient for 10 head stock.
‘ . "alkaline®
16 |[sW.|23 | » nyon Dug 2 | 3,070 -139 | 2,931 70 |3,000| Cypress Hills Hard, clear, S Sufficient for local needs.
sandstone, iron
17 (SE. |23 | " won Dug 125 | 3,055 -120 | 2,935 50 |3,005| Cypress Hills Hard, clear, D, S Sufficlent for local needs.
sand iron _
18 |SE. 24 | ® LA Dug 85 | 3,020 - 73 | 2,947 85 | 2,935 Cypress Hills Soft, clear D, S Sufficient for local needs.
sand
19 (SE.|26 | " now Dug 142 | 3,000 -141 | 2,859 140 |2,860| Eastend sand Hard, clear D, S Sufficient for 100 head stock.
20 |NE.|26 | " " | Spring 2,820 0 2,820 0 |2,820| Glacial sand S Sufficient for local needs.
21 |sW. 27 | " LI Dug 4 | 2,800 - 712,79 7 12,793 | Glacial drift Hard, clear, D, s Sufficient for local needs.
iron
22 [SW.|28 | % LI Dug 25 | 2,795 - 23 | 2,770 23 |2,772| Glaciael sand, Hard, clear, D, S Sufficient for local needs. Two similar wells
gravel falkaline®
23 |Ww.[30 | " " Dug 20 | 2,630 - 15 | 2,615 15 |2,615| Glacial sand Hard, clear D, S Sufficient f or 6 head stock.
4 NE.|30 | " L Dus 16 | 2,640 = - 10 | 2,630 16 |2,624| Glacial sand Hard, clear, D, S Insufficient for local needs. Dugouts in cree

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

a ne

Ior stock,

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



WELL RECORDS—Rural Municipality of

g .

CARMICHAEL, NO. 109, SASXATCHEWAN.

B 4-4

LOCATION gif;*;;?m‘f’*gfs’; PRINCIPAL WATER-BEARING BED TEMP. | USE TO
TYPE DEPTH | ALTITUDE
WELL \ OF OF Wen CHARACTER OF WHICH YIELD AND REMARKS
No. i (above sea ove (+) . . OF WATER |WATER| WATER
Y | Sec. | Tp. | Rge. | Mer.| WELL | WELL level) Bélﬁ’if"ag) Elev. | Depth | Elev. Geological Herizon (in °F.) IS PUT
25 NW. 31 12 19 |3 Dug 4 | 2,610 - 7 2,803 | 12 [2,598 |Glacial sand Hard, cloudy, D, s Sufficicnt for 6 head stock.
iron
26 BSE. |32 (" no|n Dug 70 12,675 - 45 2,629 | 46 Pp,629 [Glacial slay Hard, Walk- S Sufficient for local needs. Two 100-foot wells
aline® andl a H50-foot well——water not fit for drinking.
27 N7. |32 | v Dug 16 | 2,640 - 10 [2,630| 10 P,630 |Glacial drift Hard, clear, D Sufficicnt for household needs only. Another
Balkal ine" 12-foot well.
28 M. (33 |® L Dug 85 | 2,755 - 73 (2,582 | &5 p,670 |Glacial sand tarl, iron, D, S Sufficient for 25 head st-ck.
Malkalinc®
29 M. (34 (e U Dug 50 |2,710 - 20 {2,690 | 43 Pp,552 |Glacial asanl Horil, clear, S Sufficiont for 8 head stock.
"alkaline"
30 BZ. |35 | non Dug 104 | 2,760 - 80 (2,580 | 80 Pp,580 |Glacial clay Hard, clear, N Unfit for man or beast .
"alkaline®
1 MW, | 1" o Dug 150 |3,150 | -154 |2,995 | 154 P,996 |Cypress Hills ~ [Hard, clear; |- 18 Bufficignt for 30 heal stock. 12-foo¥ mall—
-|gravel iron soft water.
2 BW. | 3 |n nogn Duz & | 2,900 - b4 2,895 4 P,895 |Glacial clay Hard, cloar, D, S Sufficicnt for local needs. 2 barrels a day.
" "glkalineh
3 NE. | 7 wo|n Dug 30 | 2,650 - 25 2,524 | 25 Pp,524 |Glacial bluc Eard, clear, D, § another 20-foot well.
clay Talkaline®
Lboww, {9 | v (u Tug 23 | 2,57% -19 [2,3%3| 19 Pp,3H5 [Glacial fine dorl, clear, ] Sufficicnt for 30 head stock.
sand "alikaline®
5 NE. {20 | " |" |* dug 20 (2,710 - 14 (2,395 | 1ML P.395 {#lacial saniy Bmrd, clear, s With other well there is sufficient supoly.
gravel iron
5. &aB. 12| & |n |un g 12 |3,00 | ~230 . 3,85 | 10 5,090 |Glacial grawel Hari, clear D, S Sufficient for local necds. Another 20-foot
' mell,
7 .13 | ® oo w Dug 10 | 2,770 - 5 12,75 8§ Pp,752 |6lacial gravel Harl, clear, 2, S Sufficicnt for local needs.
' "2lkoline®
& SE. |14 | |n n Dug 12 | 2,690 - 0 (2,69 0 P,690 [Glacial gravel Hard, clear, S Sufficient for local needs. 12-foot well used
"alkaline"® for house.
9 NW, (W | r | |w Dug 20 {2,650 - 10 |[2,640| 20 £,630 |Glacial gravel Hard, clear, D, S Sufficient for local needs. Another 12-foot
) falkaline® well,
10 NE. (18 | % |[® | Dug 0 |2,650 - 54 (2,596 | 54 P,596 |Glacial drift Hard, clear D Sufficient for household needs only. Another
14-foot well used for stock.
11 sWw. 19 [ " | W | Dug bo |[2,650 - 38 [2,612 | 38 2,612 |Glacial sand Hard, clear D, s Insufficient supply. Hauls water for stock.
12 §z. 20 | " | m Dug 46 |2,650 | - 36 |[2,614 | 36 p,614 |Glacial sand Hard D, S Sufficient for 50 head stock. 185-foot. well
' ) was drilled through 155 feet of sand.
13 #E. 20 | " (n m Dug 46 | 2,650 - 36 [2,514 | 36 2,614 |Glacial sand Hard s Sufficicnt for local needs.
14 E. (22 |0 [n |n Dug 30 |e2,6l0 - 20 2,620 | 20 2,620 |Glacial clay Hard, clear, S Insufficient for local needs., Another 13-foot
iron, “alk- well,
aline®
15 .22 |n v e Dug 16 |2,650 - 10 2,640 | 16 2,634 [Glacial sand Hard, c lear, S Sufficient for 100 head stock.
Walkaline®
16 $W. |2 "™ % |n | Bored 110 2,660 -100 2,560 |100 2,550 |[Glacial sand Hard, cloudy, S Sufficient for local needs. Unfit for man or
Glauber's beast,
. salts.
17 ¥E. 24 | v m Dug 8% 2,610 | -U40 2,630 | 85 2,585 [Glacial drift Hard, clear, .
iron, "alk- D, S Sufficient for 30 head stock.
aline®
13 §E. (25 | " [n | Bored Y2 2,660 - 4 2,656 | U2 2,618 |Glacial sand, Eoft, clear D, S Insufficient for local needs.
gravel
19 §W. |25 |[* | |» Dug 18 |2,660 - 15 p,645 | 18 2,642 |Glacial sand Soft, clear D, S Yiclds 2 barrels a day.

NoTe—All 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.



WELL RECORDS—Rural Municipality of

9

LOCATION oen | omprs| a WxamT no WicH PRINCIPAL WATER-BEARING BED remp. | UsE TO -
WELL | OF OF WeLL CHARACTER OF WHICH YIELD AND REMARKS
No. | WL WELL | (above sea | Above (+) 1 Geolosical Horizo OF WATER  |WATER| WATER
1{ | Sec. | Tp. | Rge. | Mer. level) Bglg;xfza((:e } | Elev. Depth Elev. eologic orizon (in °F.) IS PUT
20 | NE] 2§ 12| 20| 3 Dug 12 2,650 - 3| 2o,64p §| 2,648 Glacial sand Hard, clear | -— D, . Sufficient. supply.- No stock.
21 ! SE] 27 ™ n| n Dug 14| 2,640 - 8| 2,632 14| 2,524 Glacial sand Soft, clear D, S Sufficient for local needs.
.22 | NW). 28- ™M~Ml " Dugsandl 20| 2,650 - 14| 2,03p 14| 2,539 @lacialsand Soft, clear D, S ufficient for local nseds.
point i
23 | SW{ 30 v | n Dug 17| 2,600 - 15| 2,646 15| 2,945 Qdacial sandy Soft, clear D, S Sufficient with another well for 14 head stock
W clay Another 16-foot well.
4 | NBJ 30 ® w| w Dug byl 2,540 - 42| 2,596 Uuh4| 2,599 Glacial sand Hard, clear D Sufficient for houschold nocds only. 24- and
' 7-£25% wells.
25 | NW, 31 n| w| n Dug 31| 2,550 - 25| 2,52% 25| 2,525 Glacial sand Hard, ®allk- s Insufficicnt for 4 head stock. Also 21- and
' aline" 15-foot wells.
25 |"SEJ 32 " u| n Dug 431 2,550 -b4o| 2,519 40| 2,51d Glacial sand Soft, clear D Sufficicnt for household needs only.
27 | SEJ 3y n[ i w Dug 271 2,650 - 20| 2,530 27| 2,323 @laeialsand Hard, clear B, S Sufficient for 350 head sheep and 15 head stoc
26 |- WBy- - ¥ "W Dug 18 2,550 - 15| 2,53% 15| 2,535 @lecialsand Scft, clear D Sufficicnt for local needs. Other similar
- : wells in village of Carmimhael.
29 | XMW, 35 " om| o om Dug 15| 2,345 - 13| 2,532 13| 2,533 0lacidl sani D, s
30 | SW, 35 | w o Dug & 2,30 - 3| 2,537 3| 2,537 Glacial sani Hard, clear D, S Sufficicnt for 12 head stock.
1 | N8 1 12y 21| 3 Dug 14| 2,700 - 9| 2,591 14| 2,686| grecidlsand Hard D, S Insufficieht for local needs.
2 | NEJ M| n| w| w Dug | 2,800 | -~ 20 | 2,80 325|775 Glacial. sand mrd, clear, D, § Insufficient for lo¢al needs.
"alkaline® o
3 | NB. 8| mf | w Dug 5| 2,750 - 19 | 2,731 25| 2,725 Glacial fine Hard, clear Dy S Insufficient for local needs. Antther similaw
' - sand well,
¥ TR G- - oa Dug_ |- -38| 2,00 | -25| 2,729 38| 2,712 Glacial elay Hard, clear D, S Sufficient for local nceds.
5 | §B. 10| " nlom Dug | __ LLQ 2,750 =301 &7 40.1.2, T10| Glaecial clay _Hard, clear D, S Sufficient for local needs.
6 | SE. 10| M on|ow Dug 18| 2,750 -13 | 2,731 13| 2,732| Glacial clay Soft, clear D, s Insufficient for local needs. Another similar
47 mell,
7 | SW., 10| "] w| n Dug 13| 2,7%¢ 18 [ 2,732] Glecial sanmi Scft D, § Sufficient for 7 persons; 25 head stock.
3 WW. 12| "] v | w Dug 17| 2,700 | - 8 | 2,608 17| 2,083 Glacial clay Hard, clear, D, S Sufficient for local needs.
alkaline®
9 |SsB,! 13| "| w | w Bored 80 | 2,700 Glacial clay at Dry hole.
) base .
10 |[NE. 13| " | n | » Dug 33 | 2,680 - 25 | 2,555 33 |2,647|'Glacial fine Hard, clear, D, S Insufficient for local needs. Another shallow
: sand ircn, %alke well.
i aling"
11 |§w,| 13| " | o | Dug 32 | 2,700 - 29 | 2,67} 32 |2,636| Glacial clay, Hard, "alk- D, s Sufficient for 36 head stock.
sand aline®
12 |SW.| 14| w | = " Dug 251 2,750 - 22 | 2,728 25 12,725 | Glacial sand Hard, clear B, s Sufficient for local need:. Another shallow
well, :
13 |SE.| 16 "‘ non Dug 35 | 2,6%% - 31 | 2,594 35 |2,590| Glacial sand Hard, clear D, S Insufficient for local needs.
1 ISW.| 18| | v | Dug 35 | 2,750 - 30 | 2,720 35 |2,715| Glacial clay Hard, c loar D, s Sufficient for local needs.
15 |NW.| 16| " | " | » | Drilled | 320 | 2,75 . =150 | 2,545 200 |2,525| Glacial sand, Bard, clear, D, s Sufficient for local neceds. #.
gravel ironjalkaline j

given above are in feet.

Nore—All depths, aititudes, heights and elevations

(D) Domestic; (8) Stock; (I) Irrigation; (M) Municipality; (N) Not used.

(#) Sample taken for analysis.
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WELL RECORDS—Rural Municipality of

CARMICHAFL, NO. 109, SASKATCHEWAN.

LOCATION . , | Hesonr 10 wien PRINCIPAL WATER-BEARING BED .
WELL ' TYPE | DEPTH A'{;;T;”UDE i CHARACTER T%I\pr' I\;Isllilgg
OF OF ELL : YIELD AND REMARKS
Ab.

No. 14 | Sec. | Tp. | Rge. | Mer.| WELL WELL | (bove sea Bg%}zag)) Elev. | Depth | Elev. Geological Horizon OF WATER v(s::a‘gz w?;Agg?

16 SH. 18 12 21 3 Dug 31 2,755 - 28 2,700 30 2,695 Glacial clay Hard, clear D, S Sufficient for local nceds.

17 18 "] . A o. Dug 20 2, 150 - 18] 2,732 29 2,730 Glacial fine Hard, clear, D, s Insufficient for loezl needs. Anbdther simila

_,.._,/J sand "alkalinc¥ well..
18 119, " " " Dug 11 2,710 - 4 2,796 19 2,70D Glacial sand Soft, clear D, S - Sufficient for local needs. 2 other similar
wells.

19| NwW. 20 " L Dug 20 - 2,750 0 2,190 q 2,750 Glacial fine sapd Haxd,.clear 1o .8, * Sufficient for-local peeds. -8prings.”
-~ 2ot NE.+a3z| . 1b::>:T=J1 e |1 39 2,7C0 » —32l. . 2,48 3B ;590 Blacial elay Hard, dark S. Jnsufficient for local needs.

21 :j. 23| " " Dug 31 2,750 - 31 2,719 371 2,713 Glacial sand Hard, clear D, § Sufficient for local needs.

22| WW., 23 * ® " Dug 29 2,700 - 20| 2,680 2§ 2,076 Blactel fine Soft, clear D, S Sufficient for local needs.

‘ sand ~ :
23 3 oyl n| m oow Dug 21 2,700 - 12]. 2,645 21 2,679 Glacial clay Hard, clear D, S Sufficient for local needs.
24 .25 non Dug 32 2,750 = 24 - 2,725 33 2,718 Glacial clay Hard, clear D, S Insufficient for local needs.
¥

5| mW.27 ¢ non Dug 33 2,700 -55 2,945 67 2,64D Glacial clay Hard, clear D, S - Sufficient for local needs.

36| SE. 28 L Dug 22 2,770 - 17| 2,583 23 2,67 Glacial clay Hard, clecar D, S Insufficient for local needs.

27| SE. 28 " " L Dug 20 2,7"C - 15 2,73 29 2,730 Glacial clay, Hard, "alk- D, S Sufficient for 15 horses.

s sand aline" o
28 .28 " " o Dug 92 2,700 e 89 2,511 94 2,608 Glacial sand -Hard, clear D, s Insufficient for local npeeds.
29 .28 n o Dug 332 2,7C0 - 17| 2,543 33 2,558 Glacial fine Hard, clear, D, s Insufficient for local needs. Two similar
sand iron wells. .

30 .34 noow Dug 90 2,7CC - 2,53 99 2,61p 6Glacial sand Hari, clear D, s Sufficient for local needs.

31| SW. 35| *® L duz ¥ 2,700 -57 o,H3 55§ 2,535 Glacial sand Hard, iron, b, s Sufficient for local needs.
i "alkalineh

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

. Note—All depths, altitudes, heights and elevations
given above are in feet.
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