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GROUND WATER RESOURCES OF THE RURAL MUNICIPALITY
OF LONE TREE, NO. 18

SASKATCHEWAN

INTRODUCTION

Lack of rainfall during the years 1930 to 1934 over
a large part of the Prairie Provinces brought about an acute
shortage both in the larger supplies of surface water used
for irrigation and the smaller supnlies of ground whter
required for domestic nurposes and for stock. In an effort
to relieve the serious situation the Geological Survey
began an extensive study of the problem from thé standnoint
of domestic uses and stock raising. During the field season
of 1935 an area of 80,000 square miles, comprising 2ll that
part of Saskatchewan south of the north boundary of townshiop
32, was systematically cxamined, rccords of approximately
60,000 wells were obtained, and 720 samoles of water were
collected for analyses. The facts obéained have been
clagsified and the information pertaining to any well
is readily accessible. The cxamination of so large an area
end the interpretation of the data collected were pfssible
because the bedrock geology and the Pleistocene deposits
had been studied previously by McLearn, Warren, Rose,
Stansfield, Wickenden, Russell, and others of the Geological
Survey. The Department of Natural Resources of Saskatchewan
and local well drillers 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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Publicetion of Results

The essential information pertaining to the ground
weber conditions is being published in reports, one being lesued
for each municipality. Copies of these reports are being sent
to the secretary treasurers of the municipalities and to certain
Provincinl and Federal Departments, where they can be consulted
by residents of the municipalities er by'nther persons, er they
mey be abtained by writing dircet to the Director, Bureau ef
Economic Geology, Department of lLiinss, Ottawa. Should anyone
require more detailed information then that contained in the
reports such additional information as the Geolegical Survey
possesses can be obtained on applicatien to the director. In
meking such request the applicant should indicate the exaot
location of the area by giving the guarter section, township,
range, and meridian concerning which further infeormation is
desired.

The reperts are written princlpally for farm
residents, municipal bodies; and well drillers who are elther
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 abmut ground water in
sny particular locality 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 1s interested. At the same time hé should:study the
two figures accompanying the report. Figure 1 shows the
surface and bedrack geology as related to the ground water
supply, and Figure 2 shews the relief and the lecation a»d
type ef water wells, Relief is shown by lines ef equal

elevetien called™venteurs™, The elevetion abeve-sea~level
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is given en seme er all of the contour lines en the figure,

If one intends to sink a well and wishes te find
the epproximete depth'to a water-bearing horizon, he must
learn: (1) the elevation of the site, and (2) the probable
elevation of the weter-besring bed. The elevation of the well
site is obtained by maerking its pesiticn en the map, Figure 2,
and estimating its elevation with respect to the two contour
.lines between which it lies and whose elevations are given on
the figure. Where contour lines are not shown on the figure,
the elevations cf adjacent wells ss indicated in the Table oﬁ
Well Records accompanying each report oan-be used. The
approiimate elevation of the water-bearing horizon at the welle
site ocan te obtained from the Table of Well Records by noting
the elevation of the water-bearing horizon in surrounding wells
end by estimoting from these known elevations its elevation aF
the well-site.l' If the water~bearing horizon is in bedroock
the depth to water can be estimated fairly acouratély in this
ways If the water=bearing horizon is in unconsolidated deposits
such as gravel, sand, clay, or glaciasl debris, however, the
estimnted elevaetion is less reliable, bscause the water-bearing
horizon may be inclined, or may be in lenses or in sand beds
wiich may lie at varisus horizens 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 bedrocks Frem the date in the Table

l-If the well-site is near the edge of the municipality,

the map end repert dealing with the adjoining-
municipality sheuld 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 idea of the
quality and quantity of the water likely to be found in the

proposed well,
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GLOSSARY OF TERMS USED ,

Alkaline. The term "alkaline" has been applied
rather loosely to some ground-waterse. In the Prairie
Provinces, a water is usually described as “alkaline" when it
contains a large amount of salts, chiefly sodium sulphate and
mognesium sulphate in solutione. Water that tastes strongly of
common salt is described as "salty". Meny "alkaline" waters may
be used for stock. Most of the so-called "alkaline" waters are
more correctly termed “sulphate waters",

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

Aquifer or Water~bearing Horizon. A water-bearing

bed, lens, er pocket in unconsolidated deposits or in bedroock,

Buried pre-Glécial Stream Chennels, A channel

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

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

Coal Seam, The same as a ceal bed. A deposit ef
carbonpceous materiael formed from the remaine of plants by
partial decomposition and burial.

Contours A line on a map joining points that have

the same elevation above sea=level,

Continental Ice~sheet. The great ice-sheet that
covered most of the surface of Canada many thousands -of years

agee
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Escarpment. A ¢liff 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, end clay, er a mixture of these,
that were deposited by the continental ice~sheet. Clay
contoining boulders forms part of the drift and is referred
to as glacial till or boulder clay. The glacial drifs
occurs in several forms:

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

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

(2) Terminal Moraine or Moraine., A hilly tract

of country formed by glacial drift that was laid down ot

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

(3) Glacial Outwash. Send and gravol plains or

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

(4) Glaciel Lake Deposits., Sand and clay plains

formed in glacial lekes during the retreat of the ice=sgheet,

Ground Water, Sub=-surface water, or water that

occurs below the surface of the land,

Hydrostatic Pressurc, The pressure that causes

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

Impervious or Impermeasble. Beds, such as fine clays

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

the ground water.
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Pervious or Permesble, Beds are pervious when

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

Pre=Glacial Land Surface. The surfasce of the land

before it was covered by the continental ice~sheet.

’3: Recent Deposits, Deposits that have been laid down
by the agencies of water and wind since the disappearance of

the continental ice=sheet,

Hgk Unoonsolidated Deposits., The mantle or cevering
3 of elluvium and glacial drift consisting ef 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 inte 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 sncountered are of
three classes,

(1) Wells in which the water is under sufficlent
pressure to flow above the surface ef the ground, These are

called Flewing Artesian Wells,

(2) Wells ir which the water is under pressure but
does not rise to the surface, These wells are celled Nen-

Flewing Artesian Wells.

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

‘ the water table. Thess wells are called Nen-Artesian Wells .

-~
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NAMES AND DESCRIPTIONS OF GEOLOGICAL FORMATIONS, REFERRED
TO IN THESE REPORTS

Wood Mountain Formation. The name given to a series

of gravel and sand beds which have a maximum thickness #f 50
feet, and which oocur as iselated patches on the higher parts
of Wood Mountain. This is the youngest bedrock formation and,
where present, éverlies the Ravenscrag formation.

Cypress Hills Formation. The name given te a series

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

Ravensorag Formation, The name given to a thiock

series of lighte=celoured sandstones end shales containing ene
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 ooal deposits of the province
ocour in this formation,

Whitemud Formatione The name given to a series of

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

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

Eastend Formatione The name given to = series ef

fine-grained sands and silts, It has been recognized at
various localities ever the southern part ef the province,
from the Alberta boundary east to the escarpment ef Missouri
coteau, The thickness of the formgtion seldom exceeds 4@ feet,

Bearpew Formatione. The Bearpaw consists mostly of

incoherent dark grey to dark brownish grey, partly bentenitie

shales, weathering light grey, or, in places where much iren



is present,buff, Beds of sand ooccur in places in the

lower part of the formation, It forms the uppermost bedrock
formation over much of western and soﬁthwestern Seaskatchewan
end has o maximum thickness of 700 feet or somewhat more,

Belly River Formation, The Belly River consists

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

and includes marine zones, In the southwestera 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 grsy. plastic shales, and
underlies the central and northeastern parts of Saskatchewan,
It includes beds equivalent to the Bearpaw, Belly River, and

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

The rural municipality of Lone Tree comprises an areca
of 324 square miles in the southwestern part of Saskatchewan along
the International Boundarye. It is described as townships 1, 2,
and 3, ranges 16, 17, and 18, west of the 3rd meridiane The Valmarie
branch of the Canedien Pacific railway 9xtends in an east-west
direction through the north townships of the municipality and along
it are situated the towns of Bracken, Canuck, and Climax,

The land surface is gently rolling and rises in a north
and westerly direction from an elevation of 2,600 feet above sea-
level in the bed of.COttonwood coulée in the southeast cbrner to
elevations exceeding 3;225 feet above sea~level in the northwestern
parts of the municipality. Numerous small coulées with southeast
drainage offer splendid opportﬁnities for consorving water during
the spring run-off, through the construction of dems and reservoirss
The séreqms in the coulées are drylduring most of the year, but
owing to the impervious character of the soil large supplies of
water can be oconserved for use through the dry seasons, .Thia method
of conservation se?ves as the major source of water for stock raising
in the mnnicipalit&. Unfortunately in early summer the few small
lakes and sloughs in this area usually become dry or the water

# [}
becomes too alkaliné for stock use,

Water~-bearing Horizons in the Unconsolidated Deposits

Recent deposits of sand and gravel interbedded with yell&w
clay are found in the coulée bottoms and around the edges of the
small lakes and sloughs. These deposits are usudlly encountered in
. wells not exceéding 20 feet in depth and‘produce a constant supply of
hard, .usable water throughout the summer months, but they cemnot be
depended upon for winter uses The permanénoy of these water supplies
depend prinoipally upon the following factors; £he areal extent and
depth of the aquifer,.the presence of underlying impervious beda;

the amount of surface water available, and the ease with which the
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water can seep down into the aquifer,

A mantle of glacial drift varying from 150 to 200 feet
in thickness overlies the bedrock throughout the entire munici-
pality. This drift was deposited by the great contiﬁental ice=-
sheet which many thousands of years ago extended ovef the whole
southern half of Saskatchewan. The drift is composed of dark to
medium grey cleys and silts and heavy boulder clay,

A few pockets of sand and éravel of limited extent are
encountered in the drift within 20 feet of the surface throughout
the municipality and are often found at the surface occupying low
areas. Water occurring in these pockets is very pard and the
mineral salt content varies in different localities so that water
in one area may be drinkeble whereas in- others it is so high in
Glauberts Salts (NepSOsz) and Epsom Salts (MgS04) as to be unfit

for either human or stock consumption.

Only very small seepages of highly mineralized water cen
be expected from wells sunk into boulder clay that do not encounter
gravel pockets., The clay, however, acts as a filter in wells dug
beside artificially constructed dams end reservoirs, The water so
obtained is‘quite satisfactory for household use when not contame
inated by orgenic material.

Wells sunk to depths of 90 to 200 feet have encountered
water in gravels over a large ares extending southeast from the
town of Cliﬁax to the International Boundary. This area océupies
the southern sections of township 3, renge 18, the greater‘part of
taﬁﬁship 2, range 18, and the northeastern half of town;hip 1,
range 18, A smaller area of gravels is known to occur at similer
depths in the southeast corner of the municipality. These gravel
deposits are believed to have been largely washed down from Cypress
. hills, forming the highlands to the northwest, and were subsequently
covered by.the drift of the advancing ice-sheet, No record has been

obtained of wells having been drilled to tap this horizon in the
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large ares, appro:;imatély 80 squere miles, lying in the south=
central part of this mapearea, Water=bearing gravels may,
however, underlie part ?f this area at depths of 100 to 150
feet from the surface, ‘We:ber from the deep gravels in the
southwest of township 1, range 18, is hard and so strongly
"alkaline as to be unfit for stock use, Farther north, in
‘township é, and in the southern part of township 3, range
18, water from this aquifer becomes less' alkaline'and in many
insta.né:es is used for domestic purposese

In the soubheast part of the municipality excellent
supplies of hard, wussble Water are obtained from deep gravels.
Nine wells, located in the northeast part of township 1, a.nd the
southeast part of township 2, range 16, tap this aquifer at depths
renging from 125 to 150 feet,

. In the southwest corner of the municipality no water-
bearing horizons have been encountered at depths exceeding 20 feet
from the surface., Similar water conditions extend over a large
area in the north and central parts of the mumicipality, with the
exception of a few isolated localities where small supplies of
generally highly"a.lkaline”v.‘ra.ter. have been found at depths nf 30 to
90 feet. Throughout this dry area mony holes have been sunk to
depths of 100 to 200 feet, and a few exceeding 500 feet deep, withoub
striking water, and it is highly improbable that any supplies of
water suitable for household use will be found at depths greater
than 40 feet in this area or that supplies suitable even for stock
occur below 90 feet from the surface.

Water=bearing Horizons in the Bedrock
The Bearpaw bedrock formation underlies the glacial drift
throughout the entire municipality with the possible exception of
small areas in township 1, range 16, where the deep c.oule'es of

Cottonwood creek may have cut through the Bearpaw to the lower
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or Belly River formation, The Bearpaw formation is of marine origin
and consists of dark clay shale with occasional bands or beds
of fine sand, The fine texture of the greater part of this
formation does not allow for water accumulation and the
possibilities of finding suitable water supplies in it are
quite remote, A drill nole &t the town of Climax after penetrating
1§5 feet of drift encountered Bearpaw shale at an 9levation'of
2,905 feet above sea-level, Water~bearing sand in the lower
pert of the Bearpaw or in the underlying Belly River formation
was struck at a depth of 990 feet, or 2,075 feet above seca=
level, Farther east at the villege of Bracken Bearpew sheles
were encountered under 160 feet of drift, at an elevation of
2,755 feet above sea=level. They were drilled through at a
total depth of 575 feet, or 2,340 feet above sea-level, giving
a thickness of only 415 feet for the Bearpaw shale., The formation
thins uniformly in a southeasterly direction, In the southeast
corner of the municipality the base of the Bearpaw shale is
believed to lie at an elevation of ebout 2,650 feet above seaw
level, or at approximately the same elevation as the bed of Cottone=
wood coulee, The coulée in this locality is about 200 feet deep.
Therefore, allowing for 160 feet of drift, the Bearpaw at this
point cannot be more than 50 feet thicke. From a knowledge of the
depths to the base of the Bearpaw shale at these three points
it is poésible to esfimata the elevation at whioh the water=
bearing sands below the Bearpaw shale may be expected to occur
in other parts of the municipality. |

The Belly River formation undteying the Bearpaw shale
consists of soft grey shale with occasional hard bands and soft
greensih grey sandstone, In the well at Climax water was found
in a soft sandstone at a depth of 1,005 feet from the surface,
The sandstone probably forms part of the Belly River formation.

The water is soft but contains so much sodium carbonate that it
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is unsuitable for humen consumptlon, although it is used for
stock and for washing, Sodium carbonate water containing also
small amounts of other salts, was also oncountered in a sandstone
in this formation in the Bracken village well at o depth of 608
feet, The water from this well is quite suitaeble for washing and
for stocks The results of these two attempts to obtain usable
woter from the Belly River formation in this municipality are not
encouraging, end it is improbable that deeper drilling will
yield better results, Fairly large supplies of water nré
obtainable from this formation but the great depth to which
it is necessery to drill, particularly in the northern end
central parts of the municipality, and the high'bodd'content
of the water make it questionable if drilling to the water;
bearing horizoﬁ is worth the expenditure,

GROUND WATER CONDITIONS BY TOWNSHIPS

| Township 1, Range 16

The main supplies of usable .ground water in this towne
ship aré'obtuined from shallow wells in gravel deposits in the
bed of Cottonwood coulde and its tributeries, Dams piaced gt
strategic places conserve some water for stock, On the plains
above the couldes little if any water con be obtained from the
heavy boulder clays In a small aree in the northwest corner of the
township bounded by sections 22, 24, 34, end 36 adequate supplies
of hard;.uséblé water are found in a gravel aquifer under blue
boulder clay, at depths of 125 to 150 feet. Where encountered
the water is not under pressure but the supply is emply sufficient
for farm requirements, Five wells south of 6ottonwood coulde
have been sunk to this aquifer,

Adequate supplies of'usable water cannot be obtained
from the glacial drift in this'township, due to the general paucity

in the boulder clay of sand and gravel pockets sufficlently large to



=]5m

act as reservoirs for any large quantity of ground wotere This
condition has contributed to the abandonmont of many of the farms.

The possibilities of obtaining ground wator from the
underlying Beorpow ond Belly River bedrock formations are not
great and arc discussod in the section dealing with the munici-
pality as o whole. The productive sonds of the Belly River
formotion will be encountcred at depths varying from 200 to 300
feet in the uplands part of the township.

Township 1, Ronge 17

Adequate supplies of ground water are difficult to obtain
in this township. Thin deposits of sand or gravel in the coulée
bottoms throughout the central part of the township produce an
adequate supply of hard, usable water during the summer months,
Very few stream deposits occu? ﬁorth or south of this area, Wells
dug near sloughs on the uplands usually produce adequate supplies
of water during the ﬁinter or dry seasons of long duration. In
the southwest corner of the township a fairly extensive gravel
aquifer occurs at a depth of about 115 feet, but water obtained
from this source is too high in"nlkaline salts even for stock use,.

Little if any water suitable for farm requirements is %o
be expected froﬁ the Bearpaw shales underlying the drifte. The
Belly River formation occurs beneath the shale at 300 to 400 feet
from the surface, No wells have been drilled into the formation
in this township, but it will probably yield fairly large supplies
of soda-bearing water,

Township 1, Range 18

Ground water is not plentiful in this township. The
principal source of usable water lies in the shallow stream
deposits or in small pockets of sand or gravel occurring within
20 feet of the surface in the low areas,

Small but constant flows of water from aquifers of this

type appear at the surface as springs in sections 28 and 29, One
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spring in NE, 4, section 29, flows throughout the year and
produces sufficient wator for tho stock in the neighbourhoods
The water, however, is too'alkaline"for household use, In the
oeast half of the township very few of these wanter~bearing deposits
are to be found, and in many instances the residents have to
depend upan shallow seepage wells dug near sloughs or beside
artificial reservoirs of drinking water,

Woter~bearing grovels of wide extent arc known to undere
lie boulder clay at depths of 125 to 190 feet throughout slightly
more than the north and eastern ha}f of the township, as outlined
on the accompanying map (Figure 1), Wells penetrating these
gravels in the southeastern part of the township are capable of
producing large supplies of water, but the high content of salts
in solution renders it unfit for humon consumption and in some
wells the water is unfit for stock,

Better water conditions occur in the north half of the
township. A well bored in NE, %3 section 23, penetrated the water=
bearing gravel bed at a depth of 193 feet and yieolds an adequate
supply of hard, wusable water. Several other wells located a few
miles north of ﬁhis township have encounterod similar water cone
ditions from what is believed to be a continuation of this aquifer,
The gravels, however, do not appear to underlie the southwest and
western parts of the township, as several dry holes have been sunk
to depths of over 200 feet without striking them,

Little water can be expected from the Bearpaw shales
underlying the glacial Arift. The Belly River sands will not
likely be encountered in drilling at depths less than 500 to 600
feet, No wells have been sunk to these depths in this area, so that

its water-bearing possibilities at depth arc unknown.
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Tovmship 2, Rango 16

Large supplios of hard, usable wobtor are obtained from
wells bored to depths of 130 to 150 feet in the southeast corner
of this township. This aquifer is a continuation of the water-
bearing gravels described in the northeast part of township 1,
range 16, lying directly to the south. The exact northern
extent of these gravels is not known, as wells sunk in stream
deposits in the coulées in sections 13, 14, and 16 supply
sufficient water suiteble for domestic purposes, thus obviating
the necessity of exploring for water supplies in the deep grévels
in this direction. The western limit of this grawvel horizon is
def'ined by & dry hole bored to a depth of 168 feet in NW, e
section 7.

There is a serious shortage of water in the northern
half of the township, A well drilled at Bracken in section 4, in
the township to the north, encountered water-bearing gravels at a
depth of 125 feet, but this woter was too highly"alkalinéifor use.
It is concluded, therefore, that should this aquifer occur in the
northern part of this'township the water would probebly be un-
suitable for farm requirements. The only apparent source of
ground water supply for this district lies in the shallow deposits
of sand or gravel in the draws or sloughs, and it is often
necessary to dig a number of wells before even a small supply of
water is encountered,

The uppermost bedrock aquifer is probably the sands at
the top of the Belly River formation which occur between 400 and
500 feet from the surface., The only well in the district reaching
this horizon was drilled at Bracken, in township 3, range 16,

The findings have been surmarized in the part of the report

dealing with the municipality as a whole,
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Township 2, Range 17

Stream deposits of sand and gravel in the coulée
bottoms offer the only possibility of obtaining supplies of
usable ground woter in this township except in a narrow arca
aloﬁg fhe western border. Numerous small draws tributary to
Cottonwood coulée and the coulée itself offer an opportunity for
the construction of dams for the conservation of surface water.,

In.the northwest corner of the township, incluaing
sections 28, 29, 31, and 32, a few shallow gravel deposits of
limited extent produce o fair supply of soft to medium hard
water suitable for domestic use, These deposits overlie the
impervious boulder clay and are found only in the depressions
between the low lying hills. Wells sunk in thesc oreas usually
encounter the gravel aquifer at depths of 15 to 20 feet after
penetrating o few feet of yellow clay,

On the western border of the township, including sections
6 to 30, water-bearing grovels may be encountered at depths ranging
from 100 to 150 feet. Water from this aquifer usually carries a
small percentage of alkaline salts, but is suitable for the water=-
ing of stock and in some instances may be used for domestic
purposes. Wells have been sunk to depths of 150 feet or more in
the southeastern part of the municipality without encountering more
then very small seepages of water,

The productive sands at the top of the Belly River forma-
tion lie approximetely 600 feet below the surface in this township.
The quality of the water to be expected makes drilling to this
horizon a questionable venture,

Township 2, Range 18

A few shallow deposits of sand or gravel occur in the

coulée bottoms and depressions throughout the township. These

deposits yield small supplies of medium hard, drinking water during
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the spfing and early summor, but cocnmnot be relied upon for woter
supplies during the wintor months,

A few water~beoring gravel or sand pockets of limited
extent arc to be found in the boulder clay, at depths ronging from
45 to 90 feet, throughout the greater part of the township. The
woater present usually carrios too high a percentage of salts in
solution for human consumption,

Beds of water~bearing gravels have boen encountered in
wells drilled to depths of 90 to 165 feet from the surface in
various parts of the township. The lowest aquifer lies at, or
near the bottom of the glacial drift, under about 150 feet of
compact boulder clay. Five wells distributed throughout the
township have tapped this horizon. Those wells situated along o
norrow belt trending northwest from section 12 to section 19 are
producing constant supplies of hard, usable vaitor suitable for
houscehold purposes, 7To thec north and south of this belt whereo
water is obtained ncar the borders of the aquifer the presence of
large amounts of salts in solution renders the water unsuitable for
domestic needs, but it is being used for wotering stock. It would
be advisable in .drilling in the central and southeastern perts. cf
tho township to shut off unsuitable water encounbered at depths of less
than 100 feet and attempt to secure a water supply from the deeper
grevel bedse The possibility of obtaining water suitable even for
the watering of sbtock in the bedrock at depths less than 700 to
800 feet is very remote in this township.

Township 3, Range 16

A few shallow pockets of gravel or sand lie within 20
feet of the surface in the extreme northeast and southwest corners
of the township. Wells sunk to.these deposits may obtain small
supplies of hard,'fuéable.water. Throughout the rest of the
township no pockets suitable for ground water accumulation have

been found in the glacial drift, Settlers in this ares must
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depend for drinking water upon seecpage wells dug in clay beside
sloughs or artificial reservoirs, Wells thus situated are not
dependeble for winter use.
An ottempt has been made to obtain water from bedrock
at the village of Brocken, Herc o well drilled in 1930, to o
_total depth of 608 feect, encountered water in glacial drift at
125 foet, This water was too high in galts in solution to be of
any use., Bearpaw shale was encountered at 160 feet and continued
to a depth of 575 feet. In tThe Belly River formation, 33 feet
below the base of the Bearpaw shale or at a total depth of 608
feet, water was encountered in a fine light grey sendstone. The
water rose to within 360 feet of the surface. It was found to
contain so much sodium carbonafe as to render it unsuitable
for human consumption. This woter, however, is used for washing
and for stock.
. Tovmship 3, Range 17
In the southeast corner of the township, including
sections 1, 2, and 10, ground water carrying small amounts
of salts in solution is found in gravel or sand deposits in the
bottoms of the small couldes of this district. This source
would yield small supplies of water for household use during
the spring and summer months,
There is a moarked scarcity of aQuifers carrying
.usable groundwater in the glacial drift of this township.
In a gmall ares. in the central part, including sections 21,
22, 23, 27 and 28, water-bearing sands or g%avels are found to lie
at depths raenging from 30 to 70 feet from tﬁ? surface, Water
from these aquifers usually contains enough $alts in solution
to render it unfit for human consumpticn and in some instances
it is not even fib for stock, )
_ Throughout the rest of the towgship wells have been sunk

to depths of 200 feet or more without encountering more than small
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socpages. Here the residents must depend upon supplies of seep=
age water from wells sunk in the clay beside sloughs or reservoirs,
Povnship 3, Range 18

Water conditions in the central and eastern parts of this

township are similar to those described in township 3, range 17,
In the extreme southwestern corner, including sections 5, 6, and
7, a gravel aquifer carrying a good supply of slightly"alkalipe"
water suitable for stock is found at depths of 60 to 80 feet,.
This aquifer does not extond north of the area outlined on the
accompanying map, but deeper gravels oarryingiélkalineﬂwater
suitable for stock may be found at a depth of about 125 feet

from the surface in this area and in sections 8, 17, and 18.

In sections 31 and 32 in the northwest corner of the
township a good supply of water is being obtained from a sandstone
aquifer in the upper part of the Bearpaw shale or in the lower part
of the Eastend formation. This water-bearing horizon may be reached
at a depth of about 300 feet in this part of the area, but probebly
does not extend southward for more than a mile or two. The water
carries small amounts ofroommon salt but is quite.satisfac?oyy
for stock,

Throughout the rest of the township no water, or at best
only small seevpocges, has been encountered in wells sunk to depths
of 100 to 570 feet, Deeper drilling is not recommended, as only
sodium carbonate water can be expected from the Belly River sandsat
depths ranging from 850 to 1,200 feet, For a description of bedrock
and analyses of water from the Belly River formation the reader is
referred to the description of the village of Climax well in the

sections dealing with the municipality es & whole and to the secpioﬁ

on character of water in the bedrocks
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STATISTICAL SUMMARY OF i£LL INFORLATION IN RURAL

MUNICIPALITY OF LONE TREE, NO. 18, SASKATCHEWAN

Township |1]1]1lf2|e 2131315 Tot%% No.
West of 3rd mer. Range 1617 [18{16 17 18 |10 (1718 jmunicipality
Total No. of Wells in Township 6120 |21 |21 |22 |24 (49 |27 |37 227
No. of wells in bedrock [ojo]1jo0]l0|0t3]2]5 11
No. of wells in glacial drift | 510 18|21 |19 [L7 4411932 185
¥o. of wells in alluvium 1holelol3{7(2]6]0 31
Permanency of Water Supply
No. with permanent supply 615 [18]17 |19 [21 |41 {2031 188
No. with intermittent supply 0|5 1 31332 19
No. dry holes 0l0{33 JEIRYTR 20
Types of Wells
No. of flowing artesian wells 0 0 0| 0O 0
No. of non-flowing artesian wells 0 0|8 7] 615 41
No. of non-artesian wells 6119 115|171 N6|37]17|18 166
<mality of Water
No. with hard water 5 (17 14115 (15 [23 [42 17|29 177
No. with soft water 13| 4] 31611 of 4 30
No. with salty water 010[(0| O e} 0 1 3
No. with alkaline water 0| 6] 8| 2] 32| 4|12]13 30
Depths of Wellsg
No. from 0 to 50 feet deecp 3 {19 1213 |20 {15 |43 [20 {10 155
No. from 51 t& 100 feet deep o013 1)kW| 3|4 27
No. from 101 to 150 foet doep 3L M B 1f{3[1!1]10 28
No. from 151 to 200 feet dccp 010311020112 9
No. from 201 to 500 feet deocp 0]0y1{070j0)1]1f2 5
No. from 501 to 1,000 fect deep [ 0(o0joj0j0j0|1;01 e
No. over 1,000 feet deecp 0/0{010[010]0]0}1 1
How the Water is Used
No. usable for domestic purposes 6171216 19 19 37 15|28 169
No. not usable for domestic purposes 0[.3/6{c,2|5|7|8|5 38
No. usable for stock 65119 |18 (18 |21 24 (4o 122 |32 200
No. not usable for stock oj1]o0j0jOo]OfHi1]1 7
Sufficiency of Water Supply
No. sufficient for domestic nceds 6(15 |16(18 |19 |21 |41 {20 {31 149
No. insufficient for domestic needs 0| B Oj 0213|3312 18
No. sufficient for stock needs 5111013 & |14 o171 {15 110
No. insufficient for stock needs 1} 9{ 510 7| 8|27 12|18 97




ANALYSES AND QUALITY OF WATER

Gonoral Statement

Semples of water from representotive wells in surface
deposits and bedrock wore taken for analyses. . Except as
otherwise‘stated in the tab}e of analyses the semples were
analysed in the laboratory of the Borings Division of the
Goological Survey by the usual stendard mothods. The
quantities of the following constituents were determined;
totel dissolved mineral solids, calcium oxide, magnesium
oxide, sodium oxide by difference, sulphate, chloride, and
elkalinitys The alkalinity referred to here is the caloium
oarbonate equivelent of all acid used in neutralizing the
carbonates of sodium, calcium, and magnesium. The resul?s of
the eanalyses arc given in parts per million=~that is, pafts
by welght 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 exemined for becteria, and thus a water that may be
termed suiteble for use on the basis of its mineral salt
oontent might be condomned on account of its bacteria contente
Waters that are high in bacteria oonteﬁt have usually been

polluted by surfece waters,

Total Dissolved Mineral Solids

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

have & taste due to the dissolved mineral matter. Residents



Chlorides

Chlorides are camon constituemts of all matural water
and are dissolved in small quahtities 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 tastee

Iron

Iron (Fe) is dissolved from meny rooks and the surface:
éeposits derived from them, and also from well casings, water
pipes, 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 e considerable
émount of iron 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 aeration and filtration
of the water,

Hardness

Calecium 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 soaps
The total hardness of a water is the hardness of the water in
its original state., Total hardness is divided into "permanent
hardness" and "temporary hardness". Permanent herdnsss is the
hardness of the water remaining efter the sample has been boiled
and it represents the smount of mineral salts that cannot be
removed by boiling., Temporary hardness is the difference
between the total hardness and the permanent hardness and
ropresents the amount of mineral salts that can be removed by
boiling., Temporary hardness is due mainly to the bicarbonates of
calcium and magnesium and iron, and permenent hardnsss to the-sulphatés\

and chlorides of -calcium._and magnesium. _The-permanexnt.-hardness



accustomed to the waters may use thése that have much more
then 1,000 parts per million of dissolved solids without any
marked inconvenience, although most persons not used to highly
minerelized water would find such waters highly objectionables

Mineral Substances Present

Calcium and Magnesium

The calcium (Ca) end magnesium (Mg) content of water
is dissolved from rocks and soils, but mostly from iimestoné,
dolomite, and gypsum. The celcium and magnesium saltg_impart
hardness to water. The magnesium salts are lexative,
especially magnesium sulphate (Epsom salts, MgSO,), and they
are more detrimental to health than the lime or calcium salts.
The calecium salts have no laxative or other deleterious
effects. The scale found on the inside of steam boilders and
teawkettles is formed from these mineral salts,

Sodium

The salts of sodium are next in importance to those
of calcium and magnesium, Of these, sodium sulphate (Glauber's
salt, Na2804) is usually in excess of sodium chloride (common
salt, NaCl), These sodium salts are dissolved from rocks and
soils, When there is a large emount of sodium sulphate present
i

the water is laxative and unfit for domestic use. Sodium

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

2

alkali", and sodium chloride are injurious to vegetations
Sulphates

Sulphates (80,) 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 vegetatione



can be partly eliminated by adding simple chemical softeners
such as ammonla or sodium carbonate, or many prepared softeners,
Water that contains o large amount of sodium oarbonate and
smali amounts of calcium and magnesium salts ie8 soft, but if
the calcium and magnesium salts are present in large amounts
the water is hard., Water that has a total hardness of 300
parts per million or more is usually classed as excessively
hard. Many of the Saskatchewan water samples have a total
hardness greatly in excess of 300 parts per million; whenvthe
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
soaﬁ 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 Unconsclidated Deposits

Ground water contained in deposits of sands and
gravels which occur along the bottoms of the stream valleys and
couldes is derived from the rainfall and by seepage from the
streams and is generally not higly minoralized, Where the
surface woter has passed over or through boulder clay small
amounts of salts are taken into solution, making the water slightly
"alkaline: These salts are rarcly in sufficient quantities,
however, to render the water unsuiteble for drinking,

Marked variations in the character of the glacial
depcsits occur within short distances and a correspondingly.
great variation in the character of the ground water derived
from these deposits also occurs. This variation is noted
not only in wells of difforent depths but even in the case of
two wells drawing their supplies from the same aquifer and
located only a few hundroed feet apart. The mineral content
of individual wells is known to change considerably over long
periods of time, It does not necessarily follow, thereforé,
that because one well is producing an undesirable type of
waber, that growndwater in the area adjacent to this well will
also be of poor quality. The small secpages of groundwater
from the boulder clay or from small isolated pockets of sand
interspersed through the clay is generally excessively hard
and highly“alkalino:' The first analysis given on the accompanying
table is of the water from boulder clay. It shows an unusually
high concentration of sodium sulphate (Glauber's Salts),
magnesium sulphate (Epsom Salts), and common salt, This wate?
is unfit for drinking or for stocks, Generally, however, the
water from the glacial drift in the area can be used for stock,
but is unsuitable for household requirements, In places where
more extensive sand and gravel beds are encountered a very hard,
but not so highly'%lkaline"water is to be expected, as indicated

by the third analysis on the accompanying table, This type of
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wober would be laxative to persons unaccustomed to it,
but continual use should not cause permanent ill effects.,
The second analysis is typical of water obtained at
shallow depths in the gravel deposits in the drift. It is
not highly mineralized and may be considered as an exceptionally
good water so far as the mineral content is concerned,
Water from the Bedrock-

No samples of water from the Bearpaw shales were
collected, With the exception of water derived from the upper
sandﬁ of the Bearpaw in the extreme northwest corner of the
mnﬁicip&lity, which probably is similer to water from the
overlying drift, the water from the Bearpaw is usually
very high in sulphates and common salt and therefore is
not usabléa

| The fourth nnalysis is of wa&ir from the 1,000~

foot well at Climax deriving its supply from the Belly River
formation, The annlysis indicatee the relative omounts of the
constituents salts in the water as determined by the Provincial
Government analyst. The high soda content of this water gives it
o flat taste and makes it unsuivable for drinking, but it is
used for stock. The woter is soft and hence is used by meny
of the residents for washing purposes, The carbonate of sodium
or "black alkali", in the water renders it unfit for irrigation,
No other analyses were made of watefs from the Belly River
formation in this area, It is probable, however, that due

%\ to the uniformity of the formation over wide areas the water

' from it would be uniform in character throughout the municipality.
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WELL RECORDS—Rural Municipality of.. TONE TREE, NO. 18, SASKATCHEWAN.
LOCATION | Heionr 10 witcn PRINCIPAL WATER-BEARING BED
WELL 7 TYPE DEPTH | ALTITUDE | WATER WILL RiSE " TEMP. USE TO
o OF OF (a::Nof::ea Above (4) Cg““‘;‘;‘gfga w:,llf WHICH YIELD AND REMARKS
¥ | Sec. | Tp. | Rge. | Mer. WELL WELL level) Below (—) | Elev. | Depth | Elev. Geological Horizon ATER| WATER
’ Surface (in °F.) IS PUT
1, W. 7 1, 15 3 Dug 1 2,75 - b4 2,745 W 2,745 @Glacial gravel Hard,iron, Us/ D, S Sufficient for local needs.
clear
2. NB. 20| " v " 5 2,520/ - 2| 2,518 3 2,518 " " LI 45 D, S " " " LI
) ) ' sulphr .
W22 ™ mo-. Bored | - 12§ ~2,840 -112| 2,733 112 2;728 " " Bard,clear | 5| D, S " n " L
4| NB. 22| woon Dug 13 2,830 - 15 2,315 15 2,815 Recent alluvial " " 48 D, 8 | Imsufficient for local needs.
sand
5| N, 24| v noon Bored 124 2,850 -118| 2,732 11§ 2,73P Glacial gravel " J Yy o, s Sufficient for local needs.
5| s7. 35 noow n 127 2,815 -118 2,597 118 2,59 n " Soft, by D, S " " n LI
1 2,910 - 13} 2,897 Recent alluvial " L D, § Insufficient for local needs.
clay
2,000 - 2| 2,938 Recent alluvial| Hard, " D, S " L | LI
. clay
2,880 - 15 2,8% Recent alluvial| Soft, " D, S " " L LI
clay
2,885 104 2,777 Glacial gravel | Hard, " , Poor supply; poor gquality.
alkaline
2,870 - 13| 2,897 Recent alluvial| Hard,clear D, S Sufficient for local needs.
sand .
2,900 - 7 2,893 . Glacial gravel n " D, S " n " LI
2,750 - 4 2,745 1 2,748 n " " n 45 D, S " " " LI
iron
2,670 - 10 2,860 10 2,8 " " Medium hard, D, S " nooon "
clear
2,850 - 7| 2,843 § 2,845 " " " med. " D, S " LI LI
2, 830 - 10, 2,3}0 " " LU D, S n " " LI
2,850 - 3 2,87 " n N D, S " n " "
2,870~ — g 2,851 - | TRecent alluvial| Bard,clear D. S Insufftcient for loeal needs.
Band '
2,850 - 9 2,88 Glacial gravel n " S " " " LI
. ’ alkaline
2,85Q - 9 2,841 Recent zlluvial| Hard,clear D, § Sufficient " " "o
* sand
2y - 3 2,87 Glacial gravel LI | D, S . . .
\ alkaline
2,860 ° a9 2,8pH Recent alluvial LI S Insufficient for local needs.
A sand, gravel hard,clear .
2,88 - 2,8b5 22 2,843 Glacial gravel LI D, S Sufficient U " LI
- alkaline
2,85 - 2,882 Recent alluvial]l Hard,clear D, S Small supply. .
sand .
2,88 -1 Q,SL?O Recent " Soft, " D, S Insufficient for local needs.
sand
8,85 - 2,846 Recent " Bard, " D, S .| Sufficient " ® LI
! sand
NoTE—;\ii:eie:tt)l;s:;ea;ii:?:i:e:eights and elevations (D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.

(#) Sample taken for analysis.
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. . . 1ONE TREE, NO. 18, SASKATCHEVAN
WELL RECORDS—Rural Municipality Of ...
LOCATION HEIGHT TO WHICH
WL TYPE R L — WATER WILL RISE PRINCIPAL WATER-BEARING BED TEMP. USE TO
No. OF OF WELL ) ove (+) : CHARACTER OF WHICH
Y | sec. | Tp. | Rge.|Mer.| WELL | WELL | Ghovesea ' ‘5l (7Y | Elev. | Depth | Elev Geolonical Hori OF WATER |WATER| WATER YIELD AND REMARKS
S ul.'facc . eologic orizon (in °F.) IS PUT
1 E. 12 1 18 |3 Bored 125 |2,950 -105 [2,855 | 180 &,8&0 Glacial gravel Hard,clear, S Fair supoly.
B alkaline
2 §7. 4 v w o (n 150 |2,950 " N Dry hole.
3 . |5 |* n [n Iprilled | 220 2,985 Bedrock N " n
4 .15 " n | Dug 15 | 2,940 - 13 (2,927 | 13 p,927 |Recent alluvial |Hard,clear, 41 |p, § Insuffichent fof 1ocal needs.
sand alkaline g
5 S%. (5 |" LR " 15 {2,950 | - 10 [2,50u| 10 E,OCIT |[M-7401 sand Soft,clear - 45 |D, & -~ Sufficient " " LI
5 NE. |7 |® ol " 22 | 2,9% | - 20 |2,982| 20 P,9u2 " gandy clay |Hard, " 48 |D, S " " " .,
7 sS%.(9 | n n Boreéd 175 | 2,950 N Dry hole.
3 [NE. |9 |B % .’ Dug 20 | 2,910 o} 2,910 Recent alluvial " " S Insufficient for local needs.
o : clay
9 [mE. 10 (" n o Bored 150 | 2,940 -140 |2,800| 154 [2,785 |Glacial -gravel " ) S ) " " "
_ |alkaline
10 |[SE. P2 |*" o ) 135 | 2,900 -138 | 2,755 134 (2,755 " sand "  hard, ] n " " "
clear
11  |S7%. 13 |* no| Dug 12 | 2,870 - 9 |2,851 " gravel LI S Sufficient " " LI
) alkaline
12 [sW. 14 |* n | v | Bored 135 | 2,910 " " LI S " " " LI
hard,clear
13 |§w. Ak | LN Dug 10 | 2,880 - 8 |2,872 " " Medium hard, D, S U " " LI
clear
4 |sw. 16 | "o " 12 | 2,910 - 2 (2,908 2, 12,908 n  clay Soft,clear 47 | D, S " " ) LI
15 |sw.1& | | o | ® " 712,98 | - b |2975 W |2,976 n. gravel L 48 | D, s " . ow "
16 's7.20 | " n oo " 12 | 2,950 - 5 | 2,954 5 |2,954 " " fHard, ", 45 | D, S " " J "o,
’ ! alksl ine ) . - v . "
17 ¥E. 23 | ¢ noon Bored 200 | 2,900 -150 | 2,740| 197 |2,703 " " Hard,clear D, S " " " LI
18 |NE. |28 | " ® | " | Spring ol 2,930 0 2,930 0 {2,930 " clay LI 47 | D, S Contimuous smell flow.
H19 [NE. (29 | " LI " 0| 2,970 0 2,970 0 /2,970 ®*  gravel " " 47 | 0, S " " LI
alkaline
20 |SW..32 | " W Dug 20 | 2,940 - 18 | 2,922 18 |2,922 " clay Soft,clear 45 | D Insufficient for 16cal needs.
21 [SE.|33 | " LN Bored 80 | 2,955 - 70 | 2,885 70 | 2,885 " " Bard, "%, 45 | D, S Sufficient " " "o
alkaline
1 [s7.l1 |2 16| 3 Bored 130 | 2,915 -125 | 2,790 125 | 2,790 " gravel Hard,clear 4 | D, 8 " " " L
> |NB. 1 | " "o " 138 | 2,920 | -133 | 2,787 133 | 2,787 " » LI 46 | D, S " " J LI
sv.| 3 | " wolow " 134 | 2,915 -127 2,78% 127 | 2,738 " " L s | D, S J " " LI
b |mw. 3 [0 | on| o " 148 | 2,925 | 144 | 2,781 1uk | 2,781 " " nooow 45| 0,8 - " v ..
- & g5 P w ' Dug 51 2,820 -2 2,88 212818 " " LI 48 | D, S " noow LI
Nore—All depths, altitudes, heigh i
givenegbof,e arlel;nefiet_eg ts and elevations (D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (IN) Not used.

(#) Sample taken for analysis.
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WELL RECORDS—Rural Municipality of. . " ™, 0. 18, SASAICETIN.

LOCATION HEIGHT TO WHICH :
mLL TYPE DEPTH | ALmirune WATER WILL RISE PRINCIPAL WATER-BEARING BED TEMP. USE TO
| OF OF WELL CHARACTER OF WHICH
No. (abo Above (+) - YIELD AND REMARKS
¥ | Sec. | Tp. | Rge.| Mer. WELL WELL tevel) Bgt)gagz) Elev. | Depth | Elev. Geological Horizon OF WATER ‘z:fff %Agg’?
6| ¥F, 7| 2 lo| 3 Bored 168 2,900 Glacial clay anl,riar N Dry hole.
7 SB, 13| " LA Dug 14| 2,864 - 111! 2,853 11| 2,853 n  gravel " " 47/ D, S Insufficient for local needs.
g NE,as| n| m w w 16| 2,890, - 8| 2,88p 8| 2,833 n " Soft, " 45| D, S T
9 | NE, 16| " weoow " 12| 2,850 - 8| 2,84p gl 2,8u4d " " " " 45| D, s - | Sufficient n " "o,
10 | S®B| 17| " " "| Bored 50| 2,910 - 30| 2,830 55| 2,854 " n Hard, " L6l s Insufficient " " LI
11 | N8} 20| " LI Dug 22| 2,830 - 16| 2,87 19| 2,874 % clay LI 47| s Very poor supply.
alkaline
12| Nwl 23| LT " 13 2,890 - 9| 2,881 g| 2,881 " gravel | Hard,clear 43 Do, S Sufficient for local.neeéds.
13 | SE, 24| " noow " 16 2,905 - 12| 2,893 12| 2,893 "  sand Soft, " 48| D Sufficient for household only.
14 | s7, 28| " " n Bored 271 2,920 - 19| 2,901 19| 2,901 " clay Hard, LI 471 D, S Insufficient for local needs.
alkaline
15 | Nw, 28| woow Dug - 20 2,920 - 10| 2,910 10| 2,910 " " Hard, clear 471 D, S " " " "
16 | sw. 32| " w oo " 4o 2,910 - 22| 2,385 22| 2,838 " gravel " " 43| D, S " " U LI
17 | NE.L 32| " LI Bored 30 2,910 - 12| 2,898 12 2,839% " clay " # 46, D, S " " " LI
18 | §w. 36| LI Dug 2d 2,985 - 14 2,971 14 2,971 " gravel | " U 471 D, S Sufficient " " LI
w. 5 2| 17 3 Dug 2d 2,950 - 17/ 2,933 19 2,93% " " " " D,9 " J J LI
2| sw. 7 " wWoow " od 2,940 - 14| 2,936 { 2,934 Recent alluvial| Soft,clesr D, S Insufficient " " L
sand :
3 :J. gl wnoow " 13 2,930 - 9/ 2,971 5 2,925 Glacial gravel " ) D, 8 " " " U
Y .9 | w n « | 1§ 2,955 - 6 2,949 Recent clay Herd, Y , D. S Sufficient " LI
| o - alkaline :
5| sw. | woow . 12 2,930 - 9/ 2,971 5 2,926 Glacial gravel LN D, S Insufficient " " "
’ hard,clear
6 .15 » % Bored| 100 2,970 -100, 2,870 10Q 2,870 " " " " N Very poor supply; not good.
7 sJ. 18 " Dug 32 2,945 - 16 2,999 v clay " " D, S Insufficient for local needa.
g| wg.18 " " 1% 2,960 -4 2,9% 8§ 2,952 " gravel . oo 44 D, S Sufficient M M
9 SE. 21 " Y " L] 14 2.960 - 10 2,9%0 y 2.956 " " Medium hard D, S " n n LI
clear
10 NT. 21 " 0 n ) " 17 2’9)45 - 7 2’9 4 b 2,938 " [\] L] " D’ S " " L} L
11| Nw. 23 L " 12 2,955 - 9 2,%5 5 2,99 " " Medium " D, S " P oo
clear
12| sg.25 - 4 o " 1 2,919 - d§ 2,982 Y4 2,906 now noo D, S n woomo
13 Sﬁ. o ! T Bored 1? 2,959 - 1 2,947 5 2,950 " " Soft, clear D, § " wou LI
| _ , \
i se.3r " " " Dug IT 2,960 = 1 &%3 ¥ 2956 " — v D, S " L "o,

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

4

LONE TREE, NO. 18, SASKATCHEWAN

), et

HEIGHT TO WHICH
LOCATION PRINCIPAL WATER-BEARING BED
WELL ‘ TYPE DEPTH Al\';}ITUDE TRTER T T CHARACTER T}(E)BF/{P' IVJVSI]-;:IgS
OF OF ELL . YIELD AND REMARKS
b
No. iy Sec. | Tp. | Rge. | Mer. WELL WELL (ab:“,': ,sea %e?:\: (( ——*-)) Elev. Depth Elev. Geological Horizon OF WATER V(V‘:’flf ;2 ‘gAggg
Surface -
15 [ s¥,)32| 2 ;17| 3 Dug 12, 2,950 - 8 2,9MT 5| 2,945 Glacial gravel Soft,clear D, S Sufficient for local needs.
16  NT 32| w | v " |  Borcd 35| 2,940 - 25| 2,91 20| 2,920 " " Hard, " , S " " " "
alkaline
17 | S®Ry35 | * | " " 25| 2,930 - 6| 2,924 Recent alluvial | Soft,clear 48! D, S " " " n
sand
13 | NE/ 36| " | n Dug 5] 2,9%0 0 2,950 1| 2,949 Clacizl gravel Hard, " 43| D, § " " " "
1 | W) 6 v |13 Bored 155| 2,980 - 42| 2,93 161 2,319 " 2 " " 4| s n " " "
alkaline
2 | NE) 9| ® | " " Dug 12| 2,310 - 8| 2,902 Recent sand Medium hard, D, s Insufficient for local needs.
clear
3 | NEJ12| M| " Bored 150| 2,940 - 90| 2,850 150 2,799 Glacial gravel " " D, S Sufficient n ) LN
Y | B 13| v || w " 95| 2,935| -~ 8| 2,850 " clay Algaline, s Insufficient " "
: hard
5 | SE[{ 14| v | ® " Dug 51 2,930 0 2,930 Recent sand Hard,clear D, § Sufficient supply; mostly secepage...
6 | ST, 14| v | w " Bored 160 2,940 - 90| 2,850 1060{ 2,730 Glacial grafel Medium hard, D, S n for local needs.
clear .
7 | NEJ15 | " | v " Dug 15| 2,940 -5 2,934 " clay Medium " D " " house use only.
g8 | SEJ 16| v | ® " U 14| 2,890 - 8| 2,88p &| 2,354 Recent alluvial | Bard,clear, 471 D1, S " " 1local needs.
sand alkaline
9 TJ19 | n | " Bored 95| 2,950 - 8| 2,94p 93| 2,857 Glacial gravel " hard Y| o, s n " " LI
) clear
10 | NEJ 19| v | v " " 135| 2,950 - 18| 2,93 121| 2,829 " " oo, bo| D, s " " " LI
iron
11 | NEJ 20| " | " Dug 10{ 2,900 0 2,90& * clay Hard,clear D, S " ) " LI
12 | NEJ 21 ] n | ® " " 15| 2,920 -1 2,90p 11| 2,909 " " L | o " ®*  house use only.
alkaline
13 | SV 24| & | » U " 15| 2,940 0 2,940 Recent sand Soft,clear D, S Insufficient for local needs.
4 | NE 2% | " " " " 92 3;010 - 20| 2,990 92| 2,918 Glacial gravel Hard,alkaling D, S Sufficient LS " LA
B 15 | NW, 29| w | ® " | Spring 0| 2,910 0 2,910 ol 2,91 " Ul " " S n " about 15 head stoclk.
16 | NW. 31| " | " " Dug | 2,980 - 17| 2,955 17| 2,963 Recent alluvial " ) 47! D, S " " local needs.
sand clear
17 | SW, 32| * | v b " 10{ 2,940 - 2| 2,938 2| 2,938 Glacial gravel LI 471 D, S " " n LI
hard
18 | NE{ 32| ™ | " " |  Bored g5 2,990 -50| 2,940 80| 2,910 "  sand ", cloudy 45| s ° " n "
iron
19 | SE. 33| % | n | " 128| 2,970 -118| 2,852 125 2,544 " gravel Hard,clear, 4| s " oo L
alkaline .
20 | SEJ 33| | " Dug 12| 2,970 0 2,970 0| 2,970 " drift Hard,clear 471 D, s " " " "
21 | SE.| 33| " " " " 45| 2,930 -1 2,93 L1} 2,935 " sand " " 45| D, s Insufficient " " L
alkaline
22 | NW. 34| e | w " " 14 2,950 0 2,950 " clay Medium hard, D, § n " " LN
i clear

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

(D) Domestic; (8) Stock; (I) Irrigation; (M) Municipality; (N) Not used.
(#) Sample taken for analysis.



5

WELL RECORDS—Rural Municipality of

LONE TREE, NO. 18, SASKATCHEWAN.

B 4-4

LOCATION HEIGHT TO WHICH PRINCIPAL WATER-BEARING BED

WELL ) TYPE | DEPTH AI{;,"UDE e e ' CHARACTER T%IZ*IP' I&?gxgg

. OF OF BLL : YIELD AND REMARKS
Ne Y | Sec. | Tp. | Rge. | Mer. WELL WELL (atl’:::nsea Be?:\: (( -—‘—)) Elev. Depth Elev. Geological Horizon OF WATER “{ATER WATER

Surface (in °F.) IS PUT
23 |NW.|36 |2 18 | 3 Dug 13 | 3,000 - 16 | 2,984 Recent alluvial | Hard,clear, 45 ' p, S Sufficient for local needs.
sand alkaline

1 'SE.| 2 |3 |16 | 3 n 4| 2,525 - 12 | 2,913 12 |2,913]| Glacial sand Hard,clear Lo | D " " house use only.

2 M.l 2 | v W Bored 30| 2,370 - 25 | 2,945 25 2,945 % gravel LI b5 | », s Insufficient for local nceds.
~3 [SB. 4 | w| % | Drilled| 503 | 2,915 ~350 | 2,555| 908 7| 2,307| Bedrock shale Soft,soda Used for washing only; 3 gallons a mimate.
L |s7.| 5 | " m | " | Bored 15| 2,930 0 | 2,920 Recent sand Hard,clear Ls-| D, § Sufficient for local needs.

5 |NE.| B " " n n 301 2,975 o | 2,975 Glacial clay woooom 4g | D, s Insufficient for local needs.

5 |sw.] 6| nlow " Yo | 2,930 - 5| 2,914 k22,933 v gravel Medium hard, D, S Sufficient n n "

. clear

7 |SB.| 7| " wow Dug 12| 2,250 0 | 2,950 0|2,9%0 " clay Hard,clear D " "  house use only.

& |SB.l 9 | v " " Bored 13| 3,035 - 13 | 3,029 13 '3,022 " sand n_oon 47 1 D, S Insufficient * local needs.

9 |sW./10 | " wion Dug 15| 3,020 - 12 | 3,004 123,008 " clay ", " 471 D, s n " " wo,
10 SE.[12 " " " " 13 2,930 - 9 2,921 512,921 " sand L ’45 D, S Sufficient " " n
11 | NBE.{15 | non " 18| 2,978 - 12 | 2,954 122,963 " clay L 47| o, S Insufficient " " n
12 |sgj16| « [ 7| * | Borea 30| 3,040 | - 25| 3,009 253,015/ " sand no,oom 45 | o, s " " " "
13 [SW.15 | w | w| ® g | 24| 2,985 moclay ol - ¥ - Dry hole.
14 SE.| 19 n " " Bored A.32 3,050 © | 3,050 - — w__ooon ., w X - _. ~_| Poer supply: pbarx.gquality; nak nsad.
15 | SW.l20 | " "o " 30| 3,040 - 10 | 3,030 " " Soft, " D Sufficient for house use only.
15 KB.[20 | " v " 24| 2,38 0 2,935 " " Hard, * D, S Insufficient for local needs.
17 |, 21 | " nooo Dug 12| 2,990 - 2| 2,984 212,988 " " L 4g | D, s " " " "o

, alkaline
18 sSB./ 22 | * noow " 15| 3,010 - 12 ] 2,999 122,998 " gravel Hard,clear 5| o, s i n " "o
19 |NE. 22 | " npow " 15| 3,000 - 12| 2,988 12| 2,988 " clay " " 45| o " n " LN
20 |swWw. 23 | " nlow " 15| 2,570 - 13| 2,957 13| 2,957 " gravel " " 46| D, s Sufficient " L LI
21 |NE.|23 | n| s " 20| 2,975 -15| 2,550 152,90 " clay " J 451 D, s Insufficient " " J
o2 |sw.i2y | ® L n 13| 2,905 - 5| 2,9 51 2,950 n " " " 45| D, S n " n no
23 |NE.|ou | ¥ n| n n 4| 2,940 | - & 2,93? 8| 2,932 " gand " " Us| 2, s Sufficient " " "
24 |NE.|26 | w | | o " 13| 2,945 | -10] 2,33 10({2,93% * v, LB 47| 2, s I
gravel -
%5 |§v. 27| " L w 17| 2,995 | -1561 2,979 15| 2,979 " " " " 45| D, s Insufficient " " "o,
i 1

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

-

(o]

LONE TREE, NO. 13, SASKATCHEWAN.

B 4-4

HEIGHT TO WHICH
o LOCATI(I)N S ALv?wDE g PRINCIPAL WATER-BEARING BED R T%nlfp' svsglgg
OF OF ELL : YIELD AND REMARKS
Ne- 4 | Sec. | Tp. ' Rge. | Mer. WELL WELL (all):::l)sea Be?:\: ((i-)) Elev. Depth | Elev. Geological Horizon OF WATER ngTER WATER
Surface n °F.) 1S PUT
- 23 28{ i 15 3 g 13 2,590 - 71 2,983 Glacial clay Medium hard, 2, S Insufficient for local needs.
clear
27 . 31 W % Bored 54 3,000 - 34 2,935 50 2,950 " gandy Hard,salty, N Good supply; poor quality; not used.
| clay alkaline
28 | 32 % W Dug 11 2,335 o 2,975 " " Hard,clear D, S Insufficient for local needs.
23 35 L Bored 2} 3,020 - 15| 3,004 14 3,00k " " " " 43 D, s Sufficient " " "
30 35 " won Jug 22 3,050 - 19| 3,031 19 3,03} n orovel " " 43 D, S " n " f
31 35 LI " 1§ 3,020 - 11| 3,005 11 3,00p " Sand " n 471 D, S " " " "
-
32 35 'i 'J " " 22 2,935 =177 2,9% 11 2,95 " clay n L 47 o, 8 " " " "
33 "l 9 m & Srilled 503 2,915 -350| 2,595 608 2,30 Bedrock shale | Soft,sode S " “Yields 3 gallans a mimite
B 4 L Bored 100 2,915 - 4ol 2,875 Glacial clay Alkaline N Not used.
35 L v w n  2rilled 500 2,915 125/ 2,790 Bedrock Salty N " "
1 1l 3 17 3 Jug 24 3,040 - 12| 3,033 Recent 2lluvial| Hard,clear, S Insufficient for local needs.
sand alkaline
2 1 ! b " Bored 2( 2,350 - 10| 2,340 Glacial gravel Hard,clear D, S Sufficient " " n
3 2 T wo® Dug hq 3,020 - 20| 3,000 " sand " L .D " " Thouse use only.
4L sm. 3 T oW o Bored 97 3,000 " N Dry hole.
5| NEl. 7 4 o n Dug 14 3,040 - 10| 3,030 1Qq 3,03D " gsandy clay " " 43 o Sufficient for housc use only.
alkaline .
5| sBL. 9 4 noo Bored 20 3,000 - 13| 2,942 Recent sand Hard,clear D Insafficient for local needs,
7, sg. 10 4 o w " 14 3,070, - 11| 3,089 Glacial gravel noow ug s Sufficient for " n
' alkaline
g | NB. 14 L L I Dug 3,050 - 13} 3,047 " clay Hard,clear D, S " " n ]
9| NW. 15 I " 3,000 - ~0|—3,000 1§ 2,98F ®  ereval .. 3 D, 8 L n " "o
- aXmddne . [T | o e
10 | 8SW. 15 " — % - Bored|- - 3,020 Bearpaw shale D g “Dry-ne?ey
11 | s7. 18 " " Dug 3,055 - 5 3,049 4 3,043 Sectal clay Soft,clear 41 D Sufficient for house use only.
C12) wmmlag] 4 oW v v | A..;,‘m[f-»wrm’ - 3,010 .19 3,07 mo o drift U 43 D n mooom o n o ow
13| wweo| EERE " 9 3,110 o 3110 g 3,11 " " nm | 4 D _ Insufficient for -local aeeds.
14 | swl 22 4 o n  Bored 50 3,080, -~ 15 3,084 " clay Hard,clear, S " " " "o,
alkaline
15 | ¥E| 21 wooow o T 79 3,110 - 25 3,085 50 3,050 " sand * hard w4 s " " " "o
clear
15| SEL 23 L " 32 2,990 - 22 2,983 31 2,950 " gravel o, N Unfit for use.
! alkaline

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,



T

WELL RECORDS—Rural Municipality of..... TONETRER N0, 18, SASKATOHEWAN
HEIGHT TO WHICH ;
LOCATION TYPE DEPTH | Avtiruns ! WATER WILL RISE PRINCIPAL WATER-BEARING BED TEMP. USE TO
WELL OF OF WeELL CHARACTER OF WHICH YIELD AND REMARKS
b
No. 14 | Sec. | Tp. ' Rge. | Mer. WELL WELL (a'ig“,':,,sca gg%‘g ((i-)) Elev. | Depth | Elev. Geological Horizon OF WATER ‘Z:’f;: ;2 ‘:;Aggﬁ
ace “
17 | SW 2%, 3 17| 3 Dug % 3,050 -i.c| 3,040 Recent clay ‘Soft,clear D Insufficient for lécal needs.
18 | NW] 25| LA * | 20| 3,090 - 10| 3,030 *  sand Bard, " , D " " " "o,
. alkaline
19 | w§w;er " " _Bored 35| 2,155 - 20| 3,13% 20| 3,139 Glacial -gravel Hard,clear 45| D, s Sufficient " " "
20 | SE{ 28| nioow " 59| 3,110 - 20| 3,020 50| 3,050 ® sand, " ", alkaline S n " " L
21 | SW| 2c| * wiow n 52| 3,110 - 50| 3,05p 52| 3,043 "o " " S Insufficient " " "
. clear
22 | NE| 32| " nlow " 25| 3,170 v clay N Dry hole.
23 | NV, 33| ¢ LR " 220| 3,145 n " N " oon
o4 | NE| 35| L Dug 11| 3,080 . 3,08D Recent sand soft,clsar 48] D, 8 | sufficiemtfor iocal nceds. - .
25 | W] 35( » n| = " 15| 3,050 3,050 " " " " 2, S " " " "o
1| sEl 2| 3| 18] 3 Bored 871 3,050 - 25| 3,03 30| 2,980 Glacial _gravel Hard, " , L5 o, s " " " LR N
alkaline
2 | N, 2| oo " 5| 3,055 - 70| 2,99% 1351 2,537 % clay " L hard S " " " "
clear
3 | NBy 5 v | n]o® " B 3,055 - 71| 2954 71299 v eawa ", "y 85 D, s L
alkaline
4 svl 17 L n n 1 50| 3,015 - 54 2,951 5l 2,951 n n n , 451 D, s " n " "
: ' clear
5 | NB, &| " | " w| Drilled| 120| 2,940 | _ -100| 2,84 118| 2,824 t n " , " S w n " "
" alkaline -
5| sE{ 9| nlon " 1 175] 3,050 - 8| 2,970 170| 2,820 " sand Hard, clear, 45| 1, s n " " "
iron
7 | ¥EJ10]| " niow Dug 25| 3,110 - 15| 3,09% 15| 3,034 " u Hard, " 471 D, S " n " "
| p gravel
g | SWwji2 | » nlon n 12| 3,055 - 9| 3,04% 9| 3,043 " gsandy 3lay| Soft, " 4g| " "  house use only.
9 SEJ 13 " L " " 13 3,055 - 3 3,052 3 3,052 " clay Hard, " ).].7 D L 1 " " L
10 NE, 14| " nl ) Drilled| 570 3,100 Belrock N Dry hole.
11 i NE, 156 " | " ®| Bored 53| 3,145 - 33| 3,112 51| 3,094 Glacial gravel " t 45| 2, s Sufficient for local needs.
12 | SE{ 17| " w| ! Drilled| 235| 3,040 Bedrock shale Poor quality; small quantity.
13 | s7 17| ° "o Dug 20| 3,0%| - 15| 3,044 15| 3,044 Glacial gravel » cloudy| 45| D, S Sufficient for local needse; ; #.
4 | swl17 | ® | o | Drilled| 1,008 3,070 400 | 2,579 990 2,070| Bedrock Soft, # 2, S " 0 " "
15 | NE. 23 | " niow Bored 170 3,135 -110 | 3,02% 155| 2,970, Glacial sand Hard,clear, Us| s Insufficient for local needs.
alkaline
15 | Nw. 24 | nloow " g0| 3,125 " clay N Dry hole.
17 | ¥XE M | 0w | ) ow " 100| 3,130 " " N LI
18 |sE 25| v | | » " %| 3,1% oo N LA
19 | NW,|e5 | nio Dug 18] 3,130 - 4| 3,15% 4! 3,155 " gand Soft,clear 471 D, S Largely secpage from dam.
20 | SW., 28 | LA i 12| 3,150 - 71 3,143 7] 3,143 " clay Hard, " 471 D Insufficient for local needs.
—21 | W 32| ®| w| Drilled| 300! 3,25 -260| 2,97% 29%| 2,930 Bedrock shale Medium hard, D, S Sufficient " Ll LI
22 | NE. 33| » Bored 55| 3,220 -50| 3,170 50| 3,170 Glacial gravel | B2id7clear ¥s| s . N "
. alkaline
i

NoTE—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

- 8
Municipality

B 4-4

HEIGHT TO WHICH D
LOCATION W wrt Ries .| PRINCIPAL WATER-BEARING BED TEMP. | USE TO
TYPE DEPTH | ALTITUDE CHARACTER OF WHICH
WELL OF OF WELL | HARAC _ YIELD AND REMARKS
No. (above sea ove (+) ) . OF WATER WATER| WATER
14 | Sec. | Tp. | Rge. | Mer. WELL WELL level) Below (—) | Elev. Depth Elev. Geological Horizon (in °F.) IS PUT
Surface °
23  NW435, 3 18| 3 Bored 5, 3,200 - 10| 3,19( Glacial clay Hard,clear, 47, D, S Sufficient for local needs.
; alkaline
4 | NEJ 35 0w vl w| Drilled| 120| 3,190 -117 | 3,073 " " * L hard, 45| s Insufficient for local needs.
clear
SE{ 17| " LB " 235| 3,040 Bedrock skale

Poor quality; small ampunt.

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

(D) Domestic; (8) Stock; (I) Irrigation; (M) Municipality; (N) Not used.
(#) Sample taken for analysis.
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