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GROUND WATER RESOURCES OF THE RURAL MUNICIPALITY
OF CALDER, NO. 241,

SASEKATCHEWAN

INTRODUCTION -

. Lack of reinfall during the years 1930 to 1934 over
e. large part of the Prairie Provinces brought about an acute .
shortage both in the larger supplics of surface water used
for irrigation and the smaller supplies of ground water
required for domestiec 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 ;quare miles, comprising all that
pert of Saskatchewan south of the north boundary of township
32, was systomatically examined, records of approximately
60,000 wells were obtained, and 720 samples of water were
collected for enalyses. The facts obtained have been
classified and the information pertaining to any well is
readily accessiblc., The examination of so large an area
end 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, Russeil, and others of the Geological
Survey. The Department of Natural Resources of Saskatchewan
and local well drillers assisted considerably in supplying
several hundred woll records. The base maps used were
supplied by the Topographical Surveys Branch of the Department

of the Interior.
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Publication of Results

The essential information pertaining to the groun@
weber conditions is being published in reports, one being issued
for each municipality. Copies of these reports are being sent
to the secretary treasurers of the municipalities and to certein
Provincial and Federal Departments, where they can be consulted
by residents of the municipalities er by'uther persons, ;r they
may be abtained by writing direct to the Director, Bureau ef
Economic Geology, Department of Mines, Ottaws. Should anyone
require more detailed information than that contained in the
reports such additional information as the Geolegical Survey
possesses can be obtained on applicatien to the directpr. In
making such request the applicant should indicate the exaot
lovation ;f the area by giving the quarter section, township,
range, and meridian concerning which further information is
desired.

The reperts are written prinecipally for farm
residents, municipal bodies; and well drillers who are either
plamning to sink new wells or to deepen existing wells,
Technieal terms ueed.in the reports are defined in the glossary,

How to Use the Report

Anyone desiring information abaut ground water in
any particular localiby should read first the part dealing
with the-municipality as o whole in order to understand more
fully the part of the report that deals with the place in
which he isl}nterested. At fhe same time heé should%study the
two figures accompanying the report., Figure 1 shows the
surface and bedrsck geology‘as related to the ground water
supply, and Figure 2 shews the relief and the lecation amd
type ef water wells. Relief i§ shown by lines ef equal

elevetien -called™oenbeurs®™, The elevetionabeve -sea~level
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is given en seme or all ¢f the contour lines en the figure,

If one intends to sink a well and wishes té 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 slevation ef the well
site is obtained by merking its pesition en the map, Figure 2,
and estimeting 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 of adjacent wells as indicated in the Table og
Well Records accompanying each report oan be used. The
appruiimate elevation of the water-bearing horizon at the well-
gite 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 mown elevations its elevation at
the W'ell--site.i If the water~bearing horizon is in bedrock
the depth to water can be estimated fairly accurately in this
wey, If the water=bearing horizon is in unconsolidated deposits
such as gravel, sand, clay, or glacial debris, however, the
estimoted elevation is less reliable, because the water-bearing
horizon may be ineclined, or may be in lenses or in sand beds
which may lie at wvarisus horizens and may be of small lateral
extent. In calculating the depth to water, care should be taken
that the wmter~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 From the date in the Table

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

the map and 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 1t is also possible to form some idea of the
gquality end quantity of the water likely to be found in the

proposed well,



GLOSSARY OF TERMS USED

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

Alluvium. Deposits ef earth, clay, silt, send,
gravel, and other material on the flood-plains of modern streems
end in lake beds.

”

Aquifer or Water~bearing Horizon. A water-bearing

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

Buried pre-Glécial Stream Channels., A channel

carved into the bedrock by a stream before the advance eof 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, saend, silt, clay, and
marl that are mslder than the glacial drift,

Coel Seam, The same as a ceal bed. A deposit ef
carbonaceous materiael formed from the remains of plante by
partial decomposition and burial.

Contour, A line on a map Jjoining points that have
the same elevation sbove sea~level, |

Continental Ice-sheet. The great ice-sheet that

covered most of the surface of Canada many thousands-of yoars

age.
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Escarpment, A cliff or a relatively steep slope
gseparating level or gently sloping nreas,

Flood=-plaine A flat part in a river valley

ordinarily sbove water but covered by water when the river 1is
in flood,

Glaciel Drift., The loose, unconsolidated surface

deposits of sand, gravel, and 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 drift
occurs in several forms:

(1) Ground Moraine., A boulder cley er +ill 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 margin of the continental ice=~sheet during its retreat,
The surface is characterized by irregular hills and undrained
basins,

(3) Glacial Outwash. Sand and grovol plaine or

deltas formed by streame that issued from the centinental
ice~sheet,

(4) Glaciel Lake Deposits. Sand and clay plains

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

Ground Water, Sub~surface water, or water that

occurs below the surface of the land.,

Hydrostatic Pressure, The pressure that causes

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

Impervious or Impermeable. Beds, such as fine clays

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

the ground water,
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Pervious or Permeable. Beds are pervicous when

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

Pre=Glacial Land Surface. The surface of the land

before it was covered by the continental ice~sheet.

Recent Deposits, Deposits that heve been laid down

by the agencies of water and wind since the disappearance of
the continental ics=-sheet,

Unconsolidated Deposits. The mentle or cevering

of alluvium and glaecial 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 meny 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 weter is enceuntered are of
‘hree classes.

(1) Wells in which the water is under sufficient

pressure to flow above the surface ef the ground. These are

called Flewing Artosisn Wells,

(2) Wells im which the water is under pressure but
does net rise to the surface. These wells are called Nen—

Flewing Artesian Wells.

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

‘ the water table. These-wells arse ocalled Nen-Artesian Welis. A ”
K
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NAMES AND DESCRIPTIONS OF GEOLOGICAL FORMATIONS, REFERRED
TO IN THESE REPORTS

Wood Mountein Formation., The name given to a series

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

Cypress Hills Formation. The name given to 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 thick

series of lighte=cnloured sandstones and shales containing one
or more thick lignite coal seams, This formation is 500 te
1,000 feet thick, and covers a large part of southern
Saskatchewan. The principal coal deposits of the province
ocour in this formation,

Whitemud Formation, The name given to a series of

white, grey, and buff coloured clays and sands., The formation
1s 10 to 75 feet thick. At its base this formation grades

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

Eastend Formatione The name given to a series ef

fine~grained sands and silts. It has been recegnized at
various localitles over the southern part of the province,

from the Alberta beundary east to the escarpment ef Missouri
coteau, The thickness of the formgtion seldom exceeds 40 feet,

Bearpaw Formatione, The Bearpaw consists mostly of

Incoherent dark grey to dark brownish grey, partly bentenitic

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



is present,buff. Beds of sand eccur in plaeces in the

lower part of the formetion, It forms the uppermost bedrock
formation over much ef western and southwestern Saskatchewan
and has a maximum thickness of 700 feet er somewhat more.

Belly River Formation., The Belly River censists

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 1t has a thickness of several hundred feet.

Marine Shale Series. This series of beds consists

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

older formations that underlie the western part of the area.



WATER-BEARING HORIZONS OF THE MUNICIPALITY

The rural municipality of Calder, No, 241, is an
area of appreximetely 312 squarc miles in southcastern
Saskatchewan. It consists of six full townships described as
tps. 25, ranges 30, 31, and 32, tp. 26, ranges 31 and 32, end
tp. 27, renge 32; threc fractional townships described as tps.
25, és, and 27, renge 33; and three partial townships doscribed
as tp, 26, range 30, and tp. 27, ranges 30 and 31, all W, lst
mor. The municipality lies adjacent on tho east to the Second
meridian and is approximately 150 miles north of the Inter-
national Boundary linc. The centre of the muicipality lies
30 miles due cast of the city of Yorkton.

Except where cut by several doep valleys the ground
surface throughout this munieipality is rolling or undulating.
The moxinuwa elevation of 1,760 feet above sea-level is attained.
in the southwestern sections of the municipality. From this
arca the slevation decrcases toward the north and cast to a
ninimum of 1,620 feet above sea~lovol., Assiniboine valley in
the northeastern sections is from 250 to 300 feet doep,
approximately 2 mniles wide, and the slopes arec very steep.
Stony creek, a tributary of the Assiniboine,'occupigs a deep
valley in thc northern part of the municipality. Other, short,
deep, tributary valleys of the Assiniboine occur in the north-
eastern part of the area. Several small lakes occur throughout
tho municipality and sloughs arc quite common.

The flood-plains of Assiniboine river and several of
its wider tributary valleys consist of deposits of Recent
alluvium. An arca clong the western side of the municipality
and e small area in the vicinity of Calder arc mentled by
moraine. These areas are characterigzed by knolls, ridges, and

undrained depressions. The remainder of the municipality is
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covered by glacial till or boulder clay. The deposits of
glacial t11l and moraine consist of a weathered or oxidized
zone composed of soveral feet of top-soil, and 10 to 30 foot
of yellow boulder clay; and an unweathered zone of blue
boulder clay that is known to oxtend to a depth of 50 to 100
feet in the arca bounded by the "A" boundery line shown on
Pigure 1 of the accompanying map, and to a depﬁh of at leasf
150 feet in other parts of the municipality. It probably
extends to the bedrock. Scattered pockets of sand and

gravel occur in tho weathorod and unweathercd boulder clays.
Water-bearing Horizons in the Unconsolidated Deposits

In this municipality water supplies are obtained from
Assiniboine river, creeks, lakes, springs, sloughs, dams,
dugouts, and from shallow and deep wells. Water from Assiniboine
river is used for stock by those farmers living in its vicinity.
Stony creek, in the northern part of tho municipality, is an
importent source of water for stock as few wolls in this arca
yield abundant supplies of water. The lekes arc permanent
bodies of water, although many become stagnent during prolonged
periods of drought. Most of the springs are located in the
deeper valleys, particularly along the Assiniboine within the
"A" boundary line, and they flow throughout the year. The
water from sloughs, dems, and dugouts is used to supplement
-the supply from wells, but in most sections they become dry
during the autumn and wintcr months.

The principal wator-bearing horizon of the munici-
pality occurs in the upper 10 to 35 feet of the glacial drift.
The horizon is not continuous.as it is formed by scattered
pockets of sand and gravel that occur within the yellow clay,
or in some¢ localities by layers of sand end gravel lying

between the yellow and blue boulder clays. Wells that tap
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aquifers of large areal cxtent yield a supply of wator
sufficicnt for 50 to 80 head of stock. The water is moderatoly
hard, much of it being locally termed "soft", snd is usable for
all farm purposes, including the irrigation of gardens in mony
sections. Woells that tap aguifers of small arcal extent yield
small or intermittent supplies of water that is more highly
mineralized. It is hard and in many casos "alkalinc", but with
few exceptions is used for drinking and other domestic purposes.
From two to five of these shallow wells are used in many cases
to obtain sufficicnt wator for local nceds, It is advisablo to
locate depousits of water-bearing sand end gravel by meens of a
small test auger before digging shallow wells.

A socond, discontinuous, water-bearing horizon is
located at depths of 40 to 76 féot in the glacial drift. The
aquifer is formed by thin layers of send and gravel that occur
within the unweathered or blue clay. It has been tapped at
many places throughout the municipality and a large number of
wolls in the southwestern sections derive water from this
source. The water is usually very hard and "alﬁaline", but
that from most of the wells is used for domestic purposes. It
has a laxative effect on most persons not accustomed to the
use of highly minoralized water. The hydrostetic pressure
varies with the individual wells, but in most wells it is
sufficient to cause the water to rise to points 15 to 30 feet
below the surface. A 76-foot well in the SW.3, sec. 8, tp. 25,
range 31, yieclds an sbundance of water that is under sufficient
pressure to rise above the surface. The supply of wator
available from several of those deeper wells is sufficient for
60 to 100 head of stock, but most of them yield only sufficient
supplies for local nceds and a few hcad of stock.

Within the ares outlined by the "A" boundary line,

wells from 85 to 225 feet deep tap a deposit of sand or gravel
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that yields small supplies of water. Tho sand deposit is fron
60 to 175 fact thick and apparcntly oxtends to Assiniboine
valloy, as numorous springs arc locatoed along the valley in

the outlined arca, Most of the wells yield small supplies of
water that is not under hydrostatic prossurc, and it is thought
that the springs drain most of the water out of the sand. A
few wells tap beds of gravel, and yield larger supplies of
weter that is under sufficicnt hydrostatic pressurec to riso to
points 75 to 100 fect below the surfacc, The water is moderately
hard and usable for all farm purpeses. Although one dry hole
wos sunk, it appcars probablc that wells sunk to depths of 100
to 200 feet in this arca should loecate similar supplies of
weter., Some difficulty is expericnced in koeping the sand from
plugging thoe wells.

In other parts of tho municipality fow deep drilled
wells have encountered water-bearing sands. In townships 25,
ranges 30 and 31, a few wolls, 80 to 1563 foet deep, have tapped
aquifers of small areal extent. The water is very highly
mineralized and that from some wells is not usable for domestic
purposes. A 137-foot well in the NE.%3 sec. 6, tp. 25, range
30, yields an abundance of water, but the others yield supplies
sufficiont only for local nceds., Although a number of dry holes
to depths of 80 to 170 feot have been sunk, it is possible that
with further prospecting water-bearing sands would be encountered.
The uncertainty of obtaining large supplies of water, and the
usual poor quality of thc water, do not warrant large expendituros
for such prospecting cperations.

Most of the residents have sufficient water for present
local neseds. A few, particularly in the northern sections, are
forced to haul from crecks or other sources of supply. Dams or
dugouts could be uscd in most sections to rotain surface water

for stock use. The slightly mineralized surface water is more
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beneficial for stock than the highly mineralized water from

deep drift wells.
Water-bearing Horizons in the Bedrock

In this part of Saskatchewan the glacial drift is
underlain by the Marine Shale series. It is roported in a
172-foot dry hole in the NW.%; soc. 10, tp. 26, range 30, at
an elevation of 1,545 feet above sea-levol. Although holes
sunk below this elevation in that vicinity did not cncounter
shale it is possible that a knoll of shale occurs in this
section. The driller of this hole reported shale, and did
not advise further drilling as the Marine Shale series is

considered to be non-water-bearing in this part of Saskatchewan.
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GROUND WATER CONDITIONS BY TONNSHIPS

Township 25, Range 30

This tovnship is mantlod throughout by glacinl till
or boulder clay. The ground surface is slightly rolling with
no abrupt changes in elevation. The average clevation of the
township is 1,700 feet above sca-level, but there is a slight
slope to the east. An unnamed creek flows in an easterly‘
direction through the southern part of‘the areca. Its valley
becomes quite deep towards the eastern border of the tcwnshipi

The glacial drift is at least 225 feet thick in a
well in the SE.F, section 34, It is generally composed of 1 to
3 feet of very sendy top soil; 10 to 20 feet of yollow boulder
clay; and blue bbulder clay that is thought to extend to bedrock.
The 225-foot well and on 85<foot well in the SW.%, section 35,
. were drilled through different materials., The 225-foot well
passed through 20 feet of yellow boulder clay, 50 feet of bluc
boulder clay, and 155 feet of sand, and the base of the well is
in sand. The 85-foot weil passes through a few feet of top=-soil
and then sand to the base. The southwestern part of the township
is more suitable for cultivation then the northeastern.

The supply of water is almost entirely derived from
wells. The main watér-bearing horizon ocecurs in the upper 30
feet of the glacial drift, and is formed by scatfcred pockets
of sand and gravel in the yellow boulder clay. A few wells tap
pockets of large areal extent and obtain an abundance of water
that is usable for all farm purposes including irrigation. Wells
thet tap pockets of sand and gravel of smaller arcal oxtent
yield smaller quantities of more highly mineralized water that
is, however, usable for domestic and stock purposes. Approx-
imately twelve farmers in the township experience a shortage of
water for present needs, and a considerable number of farmers
would experience & shortage of water if the number of stock were

increased,
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Some dry holes have been sunk to depths of 40 to 102
feet in blue boulder clay, but a numbor of wells in the south-
western sections encounter aquifers of fine sand or gravel in
the bluc boulder clay, at depths of 71 to 153 feet, that yield
smanll or moderate supplics of water. Tho water is highly
mineralized and contains a fairly large amount of iron which
gettles as a reddish sediment of iron oxide when the water is
exposed to light and air. The water from thosc wells is being
used for household and stock ﬁurposes. hn 85=foot well in the
NW;%, section 14, obtains a small amount of water, but the
supply is insufficient for local neceds. Tho water in the
other wells is undor sufficient hydrostatic pressure to rise
to points 20 to 70 feet below the surface.

The three wells in the NE.Z, section 33, the SE.%,
section 34, and the SW;%, scction 35, are 145, 225, and 85
feet deep, respcetively, and tap sand aquifers. The sand bed
is reported to be from 40 to 155 feet thick, but only small
emounts of water are obtained. The water is not under hydro-
static pressure. It is not highly mineralized and is usable
for all farm purposes. It is probable that these sand beds
continue in an casterly direction to the slopes of Assiniboine
river, where numerous springs that yield abundant.supplies of
water are located. It is doubtful if o large supply will be
obtained from wells tapping this thick sand aquifer.

It is possible that deep drilled wells in other
sections would locate waterdbearipg deposits, but the
uncertainty of dbtaininé water, and the highly mineralized water
that is usually obtained, may not warrant the expense of drilling
deep wells. In most sections of this township surface water can
be retained for stock use by constructing dams or excavating
dugouts, and this method of increasing water supplies is highly

recommended.
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Township 25, Range 31

An area in the south-central part of the township is
mantled by moraine, the surface of which is characterized by
rock-strewn knolls and ridges, and by several undrained
depressions or sloughs. The remainder of the township is
mantled by glacial till and its ground surface is gently rolling.
The elevation decreases in an easterly direction from 1,750 to
1,725 feet above sea~-level. Two shallow lakes that always
contain some water occur to the southeast of Calder. The moraine
and glacial till deposits are similar in composifion, and water
conditions are practically the same in each area. The deposits
usually consist of 1 to 3 feet of sendy top-soil; 10 to 30 feet
of yellow boulder clay containing scattered pockets of send end
gravel; a 1 to 6-foot layer of sand that only occurs in
isolated areas; and a great thickness of blue boulder clay in
which thin layers of sand and gravel occur at various horizons.

The principal water-bearing horizon lies within the
upper 30 feet of glacial drift, and the water is derived from
wells that either tap pockets of sand and gravel,-or dis-
continuous layers of sand and gravel underlying the yellow
boulder clay. Approximetelyfifty wells tap this water~bearing
horizon. A few of tﬂe wells yield quantities of water sufficient
for 30 to 50 head of stock, whereas others yield small and
insufficient supplies of water. In some sections the farmer may
use two or more of these shallow wells to obtain sufficient
water for local needs. In some sections five to thirty wells
have been dug before water was located, and it appears advisable
to locate the water~bearing deposits with a small test auger
before digging a well. The water is moderately hard and usable
for domestic and stock-raising purposes. It is probable that
by systematic prospecting a fairly good supply of water can be

obtained from shallow wells in most sections of the township.
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Throughout the township o number of wells from 40
to 75 feet deep have struck deposits of water-bearing sand that
occur within the blue clay. Those water-bearing deposits are
not continuous, as dry holes and deeper wells have failed to
encounter water-bearing beds. The water on coming in contact
with the blue boulder clay takes into solution a large amount
of mineral salts, and as a result the water from these wells
is quite highly mineralized. It is hard, contains iromn, is
"alka]:ine", and has a laxative effect on persons not accustomed
to its use. The individual wells yield adequote supplies for
10 to 40 head of stock, and the water in most of the wells is
under sufficient hydrostatic pressure to rise to points 15 to
36 feet below the surface.

S8ix wells from 76 to 100 feet deep, in sections 2, 3,
4, 7, 19, and 20, encounter beds of fine, water~bearing sand.

The well in the NW.3, section 4, is a flowing artesian well.

This is the only well that yields an over-sufficient supply of
water. The other wells, however, yield sufficient water for
locel needs. The water rises to points 30 to 50 feet below the
surface, and with one exception it is used for domestiec purposes,
although it is highly mineralized and very hard, but water of
better quality is not available. It is possible that wells
drilled to these depths in other parts of the township may
locate similar water-bearing deposits, but the aquifers are not
thought to be continuous.

In several sections where farmers experience a shortage
of water and where they have been unable to locate water at depths
of 60 to 100 feet, it is advised that dems or dugouts be used to
oollect and store a supply of surface water for stock use., Deep,
drilled wells are not advised, as the uncertainty of locating
water and the usual poor quality of the water do not warrant the

expense of drilling.
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Tovnship 25, Rengo 32

The average elevation of this township is 1,750 fect
above sca-level. An area 2 to 3 miles wide, oxtending from the
northwostern to the south-central part of the township, is
mantlod by morainc. The ground surface of this area is rolling
with northwest to southcast tronding ridges, and many undrained
depressions or sloughs. With thoe exception of a small moraine-
covered ares in the southwestern corner of the township the
remainder of the arca is mantled by glacial till or boulder
clay. The moraine and glacial till deposits generally consist
of a thin layer of sandy top soil, 10 to 30 feet of yellow
boulder clay containing scattered pockets of sand and gravel,
and blue boulder clay that continues to a depth of at least
115 feet and probably extends to the bedrock. Thin, discontin-
uous beds and pockets of sand occur at various elevations in
the blue boulder clay.

The unpermost water-bearing horizon is formed by the
scattered pockets of sand and gravel that occur in the upper
30 feet of glacial drift. These wells are numerous, and at
least forty-five wells are reported that obtain water from
this source. Most of the wells yield adequate supplies of
water for domestic needs and 10 to 50 head of stock. In some
sections, howéver, it is necessary to use two or more shallow
wells to obtain sufficient water for farm needs. The water
contains a considerable amount of mineral salts in solution,
but locally in many cases it is termed "soft" or moderately
hard when compared with water from deeper wells. It is probable
thaet with further prospecting fairly good supplies of water
could be located. Before digging a well it is advisable to
locate the water-bearing sand or gravel pockets with a small

auger.,
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Deposits of sand and gravel that occur in the blue
olay at depths of 39 to 70 feet, or at an average elevation of
1,700 feet above sea-level, have been encountered by twenty
wells in different parts of the township. The water is hard,
generally "alkaline", and contains some iron in solution. The
water from the wells is used for domestic purposes, however,
but to one nét accustomed to its use it may act as a laxative;
After the water has been used for some time it causes no
apperent i1l effects on the human system. nge of the wells
yield water that is not under hydrostatic pressure, but others
yield water that is under sufficient hydrostatic pressure to
rise to points 8 to 23 feet below the surface.

Holes 100 to 115 feet deep in the SE.E, section 23,
are the only attempts made to locate water at depths greater
then 70 feet. The 100-foot holes were dry, but the 1156-foot
hole encountered a very small supply of water in clay. The
water is very "alkaline", although it is used for drinking and
other domestic purposes, The yield is not sufficient for local
needs, and water must be hauled in dry scasons. Holes to
similar depths in other sections may encounter water-bearing
deposits, but no continuous water~bearing horizon exists in the
lower part of the glacial drift. Many sloughs throughout the
township are used for stock. Dams and dugouts are recommended
for the retention of water in most sections of this township.

Deep drilling is not advisable.
Township 25, Range 33

This fractional township is an area of 12 square miles.
With the exception of a small, moraine-covered area in the
southern part the entire area is mantled by glacial till or
boulder clay. The average elevation is 1,750 feet above sea-

level.
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Seven wells have been reported in this township.
Three in the SW.L, scction 2, the WW.}, sectiom 13, and the
SE.Y, section 24, tap pockets of sand and gravel in the yellow
boulder clay at depths of 24, 19, and 23 feet, recspectively.
These wells yleld sufficient water for local needs. It is
moderately hard, and usable for all domestic purposes. It is
probeble that other wells will locate usable water at shallow
depths.

Four wells, 40 to 60 foet deep, tap layers of sand or
gravel in blue boulder clay, from which adequate sﬁpplies of
water for local needs arc obtained. The water is very highly
mineralized, but is being used for domestic and stock purposes.
The well in the NW.%, section 25, yields water that was
condemmed for human use, but it is being used as other water is
not obtainable within reasonable hauling distance, The water
in all four wells is under sufficient hydrostatic pressure to
rise to points 20 to 30 feet below the surface. Probably other
holes similar in depth would tap water-bearing beds.

The few residonts in this fractional township do not
exporience a shortage of water for present local needs, but
should the number of live stock be increased there would be a
shortage. Deep drilling is not rccommended as water-bearing
beds aré not usually encountered in the bluec clay, or the water
is too highly mineralized for domestic or even stock use., The
excavation of dugouts or the erection of dams for the conserva-

tion of surface water for stock use is recommended.
Township 26, Range 30

Assiniboine river flows through sections 33, 34, and
26, and only that part of the towynship to the south of the river
is included in this municipality. The valley is steep-sided and

is approximately 1} miles wide and 300 feet deep, the elevations
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at the basc of the valley being approximately 1,400 feet above
sea-level, and that of thse plain level 1,700 feet. The elevation
rises to the west and southwest of the river, and the ground
surface is gently rolling. The flood-plain of Assiniboine river
is covered by Recent stroam silts end sands, but the remainder

of the area is mantled by glacial till or boulder clay.

The supply of water in this township is derived from
twenty-one shallow wells ranging from 14 to 34 feet deep, and
gsixteen wells from 72 to 200 feet deep, and from auxiliary
supplies collected in small dams or dugouts. The shallow wells
tap scattered pockets of sand and gravel in the yellow boulder
clay. The wells yield sufficient water for present local needs.
in most sections, but in some sections two or more wells are
used to obtain adequate water for local needs. The water is
moderately hard and in meny places is termed soft when compared
with water from deeper wells., It is suitoble for all farm
purposcs including irrigation. Furthor prospecting gt shallow
depth should locate similar supplies of water. It is advisable
to locate the water-bearing deposits by means of & small auger
before digging a shallow well.

Blue boulder clay underlics the yellow clay to a
depth of 60 to 100 feet in some sections, and it possibly extends
to greater depths in other areas. A woll in the NW.}, section 18,
teps a sand bed in the blue boulder clay at a depth of 72 feet.
This is the only well that thains water at this general level,
and other deeper wells have failed to locatc aquifers in the
blue clay. The water is hard, but usable for all domestie
purposes. The supply is not sufficient for local nseds and the
water is not under hydrostatic pressure. A good supply of water
is not to be expected at this &epth in the glacial drift,

The main supply of water in this township is derived

from drilled wells 85 to 200 feet deecp. The aquifer is a bed of
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sand from 60 to 110 fcot thick that underlies the blue boulder
clay. It occurs at an elovation of 1,580 to 1,670 fect, rising
towards the southwest. The wator is moderatcly hard and usable
for all form purposcs. The individual wells do not yield an
abundance of water, but.the supply is usually sufficiont for
20 to 40 head of stock. Two wolls in tho SE.%; section 10, and
the SE.L1, scotion 22, top beds of gravel at dopths of 120 and
150 feet, rcspectively. Water from thesec wells is more highly
mineralized than that from the othor decp wells, and is under
hydrostatic pressure, whereas the woter from wells with sand
aquifers is not under pressurc. It is thought that the sand
beds are drained by numerous springs that occur along the
Assiniboine. It is probable that other thick deposits of sand
could be located in other parts bf the township.

A hole in tho NW.%, section 10, is sunk to a depth of
172 feet or to an elevation of 1,543 feet above sea-level, at
which point the drill encounterod e hard, shaly substance, .The
driller thought it was shale, and it may be the Marine Shale
series. It is possible that the thick sand deposit is underlain
by the Marine Shale sories. No outcrops were noted along
Assiniboine river., It is doubtful if woter will be obtained

from the bedrock and drilling into the shale is not advised.
Township 26, Range 31

This township is a slightly rolling plein with no
deep valleys or definite drainage systems. Shillingthorpe lake,
a permanent body of water, occupies a shallow basin in sections
14 and 15. The entire township is mantled by glacial till that
consists of a weathered and unweathered zone of clays. The
weathercd zone is composed of 1 to 3 feet of sandy top soil,

10 to 35 feet of yellow boulder clay in which scattered pockets

of sand occur, and discontinuous layers of sand and gravel that
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separate the yellow and bluoc boulder clays. The unweathered
zone is composed of bluc bouldor clay in which layers of send
and gravel probably occur at various horizons.

The only water~bearing horizon located in this town-
ship is formed by the pockets of sand and gravel in the yellow
boulder clay and by the layers of sand and gravel lying betwcen
the yellow and blue boulder cleys. The supplies of water from
meny of the wells tapping these deposits are more than adequate
for local needs, but in some sections two or more wells are
used in order to obtain sufficient water for a few head of
stock, Tho wclls that yield the larger supplies of water tap
pockets of sand and gravel of considereble areal extent. The
woter is moderately hard and usable for all farm purposes. ,
The wells that yicld small and intormittent supplies tap
pockets or thin layers of sand of small ercal extent. The
water from these deposits is more highly mineraligzed, but with
fow exceptions it is usable for houschold purposes. Only o few
shallow wells have failed to encounter water. It is adviseble
to locate the water-becaring deposits by means of a small hand
auger before digging wells.

A well in the NW.%, soction 2, tapped a thin bed of
sand in the blue boulder clsy at a depth of 63 feet. The well
does not yield sufficient water for local needs and the water
is very highly mineralized. It is possible that more ubundant
supplies of water may be located at a similar depth in o;her
sections of the township. However, it is not advisable to
sink holes to depth, as the uncertainty of obtaining water and
the usually poor quelity of the water if located do not warrant
the expense of drilling. In those arcas where an adequate
supply of water camnot be obtained at shallow depth, it is
recommended that dugouts be excavated to retain surface water

for stock,
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Township 26, Range 32

Almost all the wostorn half of the towmship is covercd
by moraine. This area is rolling with many small knolls and.
northwest~southeast tronding ridges, and numerous, undrained
dopressions or sloughs. The roemainder of tho township is
mantled by glacial till, and the ground surface is slightly
rolling with no abrupt hills or wvalleys. The drainago is
toward the northwest and the surface elevation decrcases from
1,750 foet at the southvastern corner to 1,690 foet above sca-
level in the northwestern cornor. The arca is thickly wooded
with small willow and poplar, and much of the land has to be
cloared beforo it can.bo cultivated.

Fow fermors experience a shortage of wator, and the
main source of water lics within 15 to 356 foot of the surface.
It is formed by scattored pockots or lonses of sand and gravel
that occur in the yellow boulder clay, and by beds of sand and
grovel that lie betwoen the yellow and blue boulder clays. In
some oreas these deposits form a fairly continuous water-
bearing horizon. The water from o numbor of wells that tap
these deposits is under hydrostatic pressure and rises 4 to 20
fect above the top of the aquifer, or to points 10 to 20 foot
below the surfoce. The wobter from wells that yield an sbundant
supply is moderatoly hard and usable for all gensral farm
purposes. The wells that yicld small or intermittent supplies
of water tap isolatod pockets of sand and gravel of small areal
extent. The water from thesc wells is usually more highly
mineralized and some is "alkaline", but from most wells is used
for household and stock purposes, In many scotions it is
necessary to use two or more shallow wells to obtain sufficient
water for local needs.

A woll in the SE.F, section 34, taps a bed of sand in

the blue boulder clay at a depth of 44 feet., The water is highly



mineralized due to the proximity of tho blue clay. The yield
is sufficient for local necds and the hydrostatic pressure
cousos Eﬁe water to risc to o point 16 fect bolow the surfaco.
Possibly holes to similar dopths would cncountor other deposits '
of wafer-ﬁéaring sand and gravel,

A well in the NE.Z, section 6, tapped a bed of wator-
boaring sand at o depth of 85 feet or at an elevation. of 1,660
foet gbove sea-level, The water is highly mineralized, but
usable for domestic purposes. It is under sufficient hydrostatic
pressure to rise to a point 30 feet below the surface and the
supply is adoquate for all loecal necds. Dry holes 100 and 85
feet doep were drilled in tho NE.%, section 10, and the NW.%,
section 30, but water-boaring deposits may occur at thesc dopths
in other localitics.

It is ondvisable to cdonstruct dams or ocxcavate dugouts
to retain surface watcor for stock in this township. Sloughs

are suiteable locations for dugouts., Doep drilling is not advised.
. Township 26, Rongo 33

This fractional township compriscs an arca of 12 squarc
miles. Approximately 4 squarc miles, largely in the southwestorn
part of the arca, are mantled by glacial till and the ground
surfaco is gently rolling. Thc remainder of the township is
covered by moraine, the ground surfaco of which is more rolling
with a few rock strown knolls and northwest-southeacst trending
ridges. The averago surface elevation is 1,725 foet above seca-
1eve1: The whole area is thickly wooded with small willow and
poplar.,

Ground water conditions are similar in both the glacial
till and moraine-covered areas. In the northern part of the town-
ship most of the water is derived from wells, 12 to 30 feet deep,

that tap isolated pockets of sand and gravel in the yellow clay.
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Thoso wells yield sufficiont wator for the present loocal nceds,
but the supply would not be adogquate if larger herds of stock
were kept. The water is moderately hard and usable for all
domestic purposes, and in some scctions two or morc wells arc uscd.

In the southern sections most of thc water is obtained
from wells, 40 to 60 feet deep, that tap layers of watcr-bcaring-
sand in the blue boulder clay. The wator is highly'mi#eralized
end in many cases termcd "alkaline", but it is used for domestic
and stock purposes., It may act as a laxative on those not
accustomed to its use. The yield from ths individual wells is
sufficient for domestic neods and 10 to 30 hcad of stock. The
water from some of the wolls is under hydrostatic pressure.
These wator-bearing deposits may bo fairly numeorous or contine
uous as no dry holos have becon sunk.

The supply of water in this township is not abundant,
but it is usually sufficient for present local nceds. The supply
could be increascd by collecting surface water by means of

artificianl resorvoirs. Deep drilling is not advised.
Township 27, Range 30

The part of this township that lies south of Assiniboine
river is included in the municipality of Calder. The area is
largely occupied by the southern slopes of Assiniboine valley
and it is but slightly settled. The flood-plain of the river
is formed by Recent sands and silts. Glacial till or boulder
clay mantles the remainder of the arca. The ground surface of
the plain is slightly rolling and lies at an elevation of 1,700
feet. The valley slopes are stecp, and the valley is approximately
300 feet deep and 2 miles wide,

The supply of water is obtained from springs and wells.
The springs are situated at an approximate elevation of 1,630

feet above sca-level along the valley, and flow throughout the
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year. The woater is moderately hord and is suitable for domostic
use and irrigation., The wells arc from 10 to 38 feet deep and
tap pockets of sand and gravel in yellow boulder clay. The
water is hard but usable for all farm purposes. An individual
well yields sufficient wnter_for loenl needs, but the require-
ments are small as only a few head of stock are kept. Should
the number of stock be incrcasod the supply of water would be
insufficient. It is not advisable to drill to grcat dopths as
the uncertainty of cncountering wator-bearing horizons does not
warrant the cxpensc of drilling. Dugouts for tho collection of

surface water for stock are recommended,
Township 27, Range 31

Assiniboine river passes through sections 36, 35, 24,
‘and 13, and flows in a southcasterly direction. The parts of
these sections lying to the east of the river are not discussed
in this report. Assiniboine valley in this township is approx-
imately 2 miles wide and 250 to 300 feet deep., The slopes are
steep and are covered by small poplar end willow. The remainder
of the township is also thickly wooded with poplar, willow, and
some spruce. Stony creek enters the township in section 31 and
flows in a southeasterly diroction into Assiniboine river, The
valley of Stony croek is quite decp. Other shorter tributery
valleys also occur in the township. The flat flood-plain of
Assiniboine valley and a few of its tributarios are composed of
soveral feet of Recent alluvium, but very little water is
obtained from these deposits. Soveral springs on the slopes of
the valley yield supplies of drinking water for those residing
in the valley. Stock are watered at the river, The slopes of
the valleys and the plain above arc mantled by a thick deposit
of glacial till or boulder clay. The plain is slightly rolling

and the elevation decreascs from a maximum of 1,700 feet above



sca-level on the plain to approximately 1,400 feet above sea-
lovel in Assiniboine wvalley.

The uppermost water-be-aring horizon lies within 30
foet of the surface and it is encountered mainly in the
southern sections of the township. It is formed by isolated
pockets of sand and gravel that occur in yellow boulder clay.
Most of the wells in the southern scctions tep fine sand
aquifers that yield supplies of water sufficient for 20 to 35
head of stock. The water is moderately hard and usable for
all general farm purposes. Several of these wells yiocld water
that is under slight hydrostatic pressure. In the northern
sections some difficulty is experienced in locating water at
shallow depths and ohly small and intermittent supplies are
obtained from shallow wells in that area. Deeper wells have
been dug in this area and at least eight wells obtain water
at depths of 40 to 75 foet. The aquifers are formed by
deposits of sand in the blue clay, but they are not continuous.
Some wells yield an abundant supply of water under hydrostatic
pressure, whereas othefs yield very small supplies. A 75~foot
well in the NW.Z, section 29, tapped an abundance of very
highly mineralized water that is not usable for any purposes.
The other wells yield water that is very hard and often
"alkaline", but it is being used for domestic and stock needs.
The water has a slight laxative effect on those not accustomed
to the use of highly mineralized water. It is possible that
other wells sunk to similar depths would encounter water-bearing
deposits, but usually these wells are an unsatisfactory source ‘
of water.

With few exceptions, the supply of water in this town=-
ship is adequate for the present local needs. In the northern
section of the township Stony creek, or other small creeks, are

used for watering stock. In most sections, if larger suppliss
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of water are required, surfacc wator cen be retained by the use
of dams or dugouts. Possibly deep drilled wells would encounter
water-bearing beds, but tho uncertainty of obtaining water and
the usual poor quality of the water obtained at depth in the

glecial drift does not warrant the expenditure.
Township 27, Range 32

The western half of the township is largely covered
by moraine and the ground surface is characterized by numerous
small knol‘ls, several northwest-southeast trending ridges, and
by many small, undrained depressions or sloughs. The eastern
half and & little of the western half are mantled by glacial
till and the ground surface is gently undulating except where
cut by stream valleys. Stony coreek enters the township in
soction 18, and flows in an easterly ‘direction to section 14
where it turns abruptly end flows in a northerly direction. It
occupies a shallow valley in the western part, but in the
northern scctions the valley becomes quite deep with steep
sides. Several crecks that occupy deep valleys flow into
Stony creek. These creecks serve as a source of water for stock.
Wells sunk in or near thesc drainage courses yield good supplies
of moderately hard water that is used for all farm purposes.

The deposits of glacial till and moraine are similar
in composition, consisting as a rule of 1 to 4 feet of sandy
top soil; 10 to 30 feet of yellow boulder clay containing
scattered pockets of sand and gravel; a discontinuous bed of
sond and gravel varying in thickmess from a few inches to 6 to
8 feet; and unweathered, blue, boulder clay that contains very
few deposits of sand. Tho main supply of water in this township
is obtained from pockets of sand and gravel in the yellow clay
end from the discontinuous layer of sand and gravel that lies

between the yellow and blue clays. Several of the shallow wells
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in the southern sections tap aquifors of large arcal oxtent,

end yiold sufficiont water for 30 to 80 hoad of stock. The
water from these wells is moderately hard and is suitable for
all farm purposos including irrigation. Most of the wells that
tap this water-bearing horizon, however, yield small supplies

of more highly mineralized water. Many of the farmors use two
or more of these wells to obtain sufficient water for local
needs. A few farmers are forced to haul water from neighbouring
wells yielding an abundant supply.

In those sections where wator wos not located in the
upper 20 to 30 fect of the drift the holes were continued and
some encountered water-bearing sands or gravels at depths of 36
to 60 feet below the surface in the bluec boulder clay. Due to
the proximity of the unweathered blue oley the water is very
highly mineralized and usually "alkaline", but with one exception
it is being used for drinking and other domestic purposes. The
water generally acts as o laxative on those not accustomed to the
use of highly mineralized water, but with continued use it
apparently hes no ill effects on thé humen system. The water
from some of these wells is under slight hydrostatic pressure,
The supply of water is not abundant, but is usually sufficient
for local needs., It is possible that similar water~bearing
aeposits may be encountered in other sections, but they are not
continuous and do not yield an abundance of water.

Four holes from 80 to 90 feet deep in the NE.Z,
section 18, dug in bluo clay, did not obtein water., These are
the deepest holes in the township and although it is possible
that water-bearing sends moy occur at greater depths, the
uneoertainty of obtaining water and ﬁhe usual poor quality of
the water when located do not werrant the expenss of deep
drilling. In most sections water supplies for stock can be

increased by retaining surface water in artificial reservoirs



such es dams or dugouts. The slightly ninoralized surfaco water
is morc suitablc for stock than the highly mineralized water

from deep weolls,
Township 27, Range 33

This fractional township includes tho castern half of
secéions 1, 12, 13, 24, 25, and 36, or an arce of 3 squarc miles,
It is mantled by moraine and tho topography is quite rough. The
average surface elevation is 1,720 feet above sca-level.

Woter supplies are obtained from wells 6 to 45 feet
deop. Eight woells tap pockets of sand and gravel in yellow
boulder clay. A 6-foot woll in the SE.L, section 36, yields an
abundance of wa£er; two wells in section 12 yiold sufficient
water for local neods; ond the other five shallow wells do not
yield sufficient water for local requirements. Wator from creeks
is used for stock, and in some sections two or more shallow wells
are used in order to obtain an adequate supply. The water from
these wells is moderately hard and usable for all farm purposes.
Prior to digging shallow wells it is advisable to locate the
water-bearing deposits by means of a small test auger.

The 45-foot well in tho SE.Z, section 1, taps a thin
layer of sand in blue boulder clay. The water is very highly
minoralized and is not usoble for domestic purposcs, The yield
is very small and other shallow wells are used as auxiliary
supplies. Dams or dugouts to retain surface waters for stock

use are recommended in this fractional township.
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STATISTICAL SUMMARY OF /4LL INFORMATION IN RURAL
MUNICIPALITY OF CALDER, NO. 241, SASKATCHEUAN

Township 2 2 25 2 26 | 26 26 26, 87'27 27|27 [Total Noj
| Pl ! | __lin muni-
; R ﬁ cipality
West of lst meridian Range 30 31 32 33 30 31 132'33 30 31'32 .33
! oy P
P ’ o
Total No, of Wells in Township 1111 187 81; 8'56 102 84,29 4 44'74,10 790
5 | T D
No. of wells in bedrock ;_.Ol 0,0 0 1/ 0 000 00,0/[0 1l
No. of wells in glacial drift 111 .187..81 8(55 102'84 29/ 4 4474 /10| 789
| “3 !
| o
No. of wells in alluvium 0 0/ 0 0 0 0:0,0 0 0 0/ 0 0
Permanency of Water Supply i . v ; .
‘ ‘l! l',}
No. with permanent supply 76 87 72! 8244! 60 71:27 3 42'62:10| 562
‘ o | P !
No. with intermittent supply 13 13 ' 3 0 8 7’ 3. 2 li 2 410 56
i‘; i!' !
No, dry holes 22 ' 87 6 0; 4 3:10: 0 0j 0: 8| 0] 172
i“ et
Types of Wells A bl ’ % :
1’ 1)
No, of flowing artesian wells 0 2.0 060 0'0/0. .0 0.0/0 2
TN 1 :
No. of non-flowing artesian wells 5 20 /22 4 6 1025/ 9 0; 511 2| 119
No. of non-artesian wells |84 78 53 4146 5714920 439 55 8| a9y
« Y N A )
"A'fiylg
Quality of Water } ! | i B
No. with hard water 74 ' 89 63 743 55161i26 5741’61, 9 532
. o o
No. with soft water ! 15 11 12 1. 9 1213/ 3 1{3 541 86
' : ' T i : [
No. with salty water 0.0 0 0 0 0:00 0.0 00 0
[ “; l:‘l‘;
No. with ®alkaline" water 5 12 5. 2 3. 5 8 b 0‘ 561 0 56
Depths of Wells { ‘ ; % f b b
No., from O to 50 feet deep 96 146 73 6 38 101/78/26 44158 10| 677
' NS N f ‘
No. from 51 to 100 fest deep 8 41 7 26 1.6 3 0 316/ 0| 93
o P
No. from 101 to 150 feet deep 5 0 1 0 7 0,00 0 0 olo| 13
No. from 151 to 200 feet deep 1. 0, 0O 0O 5 0 0, 0O O} 0. 0,0 & .
! !:.V.DE[ '
No. from 201 to 500 feet deep 1 0 0. 00, 000 0.0 00 1
No. from 501 to 1,000 feet deep "0 010 0 0 00 0 0 0 0lo 0o '
| Cod R '
No. over 1,000 feet deep "0 0. 0,0/ 0 ol ol 00 0' 0! olo o
R L S N
How the Water is Used ! U L & |
No. usable for domestic purposes ‘78 .85 . 69 B'43: 61 .62 26 4140:51{ 8| 535
b T S
No. not usable for domestic purposes { 11 '15° 6/ 0 9. 6;12, 3 0; 4:15! 2 83 }
o :,!t
No. usable for stock - 87 96 74% 8. 49 . 6573 29: 4342!64 10 601
i T ; ; ' f
No. not usable for stock 2 4 103 23100 2 20| 17
Sufficiency of Water Supply T ; rol
No. sufficient for domestic needs "68; 84 70, 7545‘ 57:71) 27 3142559 540
No. insufficient for domestic needs % 21; 16 5 1 9;10' 3 2 1 2 7|1 78
No. sufficient for stock needs 5257 58 7 56% 46,59 23 2 33/50f 4| 427
: ; | I ! ! i : !
(3743 170 1 16 21 15 6 2 11/16/61] 191 |

.No. insufficient for stock needs




ANALYSES AND QUALITY OF WATER

Goneral Statement'

Semples of water from representative wells in surface
deposits and bedrock wore teken f;r 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 tho usuel standard mothods. The
quantities of the following constituents were determined;
total dissolved mineral solids, calcium oxideo, magnesium
oxide, sodium oxide by difference, sulphate, chloride, and
alkalinity. The elkalinity referrod to here is the calcium
carbonate equivelent of all acid used in neutralizing the
carbonates of sodium, calcium, and magnesium, The resul?s of
the analyses are given in parts per million=~that is, pafts
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 exemined for becteria, and thus a water that may be
termed sulteble for use on the basis of its mineral salt
content might be condemned on account of its bacteria contente
Weters that are high in bacteria conteﬁt have uaually been

polluted by surface waters,

Total Dissolved Mineral Solids

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

have a taste duo to the dissolved-mineral matter. Residents



Chlorides

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

Iron

Iron (Fe) is diss&lved from many rocks end the surface-
deposits 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 settles as a red precipitate upon
exposure to the air, A water that contains a considerable
émount of iron will stain porcelain, enamelled ware, and
clothing that is washed in it, and when used for drinking
purposes has o tendency to cause constipation, but the iron
can be almost campletely removed by eeration and filtration
of the water,

Hardness

Caloium and magnesium salts impart hardness to water,
Hardness of water is commonly recognized by-its soep-destraying
powers as shown by the difficulty of obtaining lather with siiE?N\N\\‘~\\\\
The total hardness of a water is the hardness.of the water in
its original state. Total hardness is divided into "permanent
hardness" and "temporary hardness", Permanent hardness is the
hardness of the water remaining after the sample has been boiled
and it represents the amount of mineral salts that cannot be
removed by boiling. Temporary hardness is the difference
between the totel hardness and the permanent hardness and
ropresents the amount of mineral salts that can be removed by
boiling. Temporary heardness is due mainly to the bicarbonates of
calcium and magnesium and iron, and permanent hardness to the- sulphates_

and chlorides-of-caloium-and magnssgivm, The-permanent.-hardness



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

Minerel Substances Present

Caloium and Magnesium

The calcium (Ca) and magnesium (Mg) content of water
is dissolved from rocks end soils, but mostly from limestons,
dolomite, and gypsum. The calcium and magnesium saltg_impart
hardness to water. The megnesium salts are laxative,
especially magnesium sulphate (Epsom salts, MgSO.), 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,

Sodiunm

The salts of sodium are next in importance to those
of caloium and magnesium, Of these, sodium sulphate (Glauber's
salt, Na2804) is usually in excess of sodium chloride (common
salt, NaCl), These sodium selts are dissolved from rocks and
soilse When there is e large emount of sodium sulphate present
the water is laxetive and unfit for domestic use, Soéium
carbonate (Nazcos) "black alkeli', sodium sulphate "white

alkali", and sodium chloride are injurious to vegetations
Sulphates

Sulphates (804) are onc of the common constituents of
natural weter. The sulphate salts most commonly found are
sodiun sulphate, magnesium sulphate, and celcium sulphate (CaS0,).
When the water contains large quantities of the sulphate of .

sodium it is injurious to vegetation.



can be partly eliminated by edding simple chemical softemnsers
such as ammonia or sodium carbonate, or many prepared softeners.
Water that contains a large amount of sodium carbonate and
smali emounts of calecium and magnesium salts i8 soft, but if
the celcium and megnesium 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 Saskatchewcn 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 exaoct
hardness determination was made, Also no determination for
temporary hardness wes made on waters having a total hardness
less than 50 parts per million, As the determinations of the
soaé hardness in somé cases were made after the samples had
been stored for some time, the temporary hardness of some of
the waters as they come from the wells probably is higher than

that given in the table of analyses,
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Water from the Unconsolidatced Deposits

Six samplos of wator from the glacial drift in the
municipality of Celder were analysed and results are listed in
the accompanying “cable. Samples 2 to 6, inclusive, were taken
from we}ls 15 to 43 feet in depth. Tho total dissolved solid
contont varie‘s from 480 .to 1,174 ports per million, The
following salts occur in each sample, their abundance de;creasing
in the order given: calcium sulphate, magnesium sulphate,
calcium carbonate or sodium sulphate, end calcium chloride.

The water is suitable for all general farm purposcs and is much
used for the irrigation of small gardens. With few exceptions
water from shallow wells in this munieipelity probably is
similar to that analysed, being hard or moderately soft. Wells
that tep thin layers of sand in tho upper few foet of the blue
clay, however, usually yield a very highly mineralized water
that moy not be usable for any farm purpose.

Samplo 1 was taken from a 148«foot well that taps a
deposit of sand and gravel in the lower part of the drift. The
water hos o total dissolved solid content of 411 parts per
million, which is exceptionally low for water from deep wells.
The water is somewhat similar to that obtained from wells in
the arees outlined by the "A" boundary line, and it probably
taps the thick deposits of sand and grovel cncountered by the
other wells. This woter is usablo for all farm purposes. The
water from wells that tap small deposits of sand and gravel at
depth in the blue clay is very hard and highly mineraliged. It

is usually suiteble for stock, but is rarely used for drinking.

Woter from the Bedrock
No water is obtained from the bedrock in this munici-
pality. Wherc water has been located in the Marine Shale series
in this part of Saskatchewan it is usually too highly mineralized

to be usable for any farm purposc,
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. - . % B 4-4
WELL RECORDS—Rural Municipality of ., . CALCER, NO. 241, SASKATCHEWAN. . .
LOCATION : | Heiear ro wncs PRINCIPAL WATER-BEARING BE
", , TYPE |DEPTH| Avmrupe | —ooron Wit Rise o g : TEMP. | USE TO
i A n OF OF WaLL | e ) CRABSETCR ue FESCH YIELD AND REMARKS
: { | Sec. | Tp. \’ Rge. | Mer. WELL WELL (all):‘\,r;)sea Below (—) Elev. Depth Elev. Geological Horizon L WATER WATER 4
Surface (in °F.) IS PUT '
1 ¥EL-2 25 | . s Dug 15 | 1,7¢5 734 1,691 Glacial sand Hard, cloary- | D. Insufficient for local neels; well has
‘ | falkaline® now caved in.
o el e n| Duz 23 | 1,675 - 19 [1,666] 19 (1,656 | Glacial sand Hari, clear, i Sufficicnt for local needs; another sip-
i . falkaline® ilar well,
%ol WHY 3w ™ ot Dug 0 LT - 14 1,31 - Glacial irift Hard, clear 8 Intermittent sur—ly.
/
Y | NW, 3| " fil s Tug 11 | 1,680 - 5 |1,674| t.6 |1,674 | Glacial sand Hard, clear D, S Sufficient for local neecis.
F | ST, 4| ® ni % Drilled 71 | 1,085 < b 11,6481 178 11, G ®lacial sani Hard, clear, D, S Sufficient for local needls.
_ i and gravel iron
6  NB, 4| fn| me| ® Duz 13 | 1,660 - 351 1,645 15 1,645 | Glacial sand Hard, clear By, S Insufficient for local needs; another well
_ ’ 6 feet dccp is sufficient for 100 head stock,
7| W] 4| v " ® Dug 20 | 1,672 - 17 | 1,655 Glacial drift Hard, clear D, 8 Sufficient for local needs; also another
: : well 6 feet deev.
g M, 5| " "l *  Dug 36 | 1,690 Dry hole; base in glacial sand.
9| sE|] 6| 9| ® *®| Bored 80 | 1,710 | - 20 |1,690] %0 [1,630| Glacial gravel |Hard, cléar; |- D, S Sufficient for local needs.
iron’' ..
10 8w 6" ,ow Dug #8010 1,720 e el el Glacial drift Hard, '#lear D, S Sufficient for local needs.
11 | X%y 6| " nlon Dug 30| 1,718 - 26 | 1,689 <26 |1,689| Slacial sand Hard, clear, | D, S Sufficient for local needs.
: : and gravel iron '
12 | NE| 6| " Ll 0 b s R A ey - o1 | 1,654 137 |1,578 | Glacial sand Hard, clear D, S Sufficient for local needs; other wells 76
_ - feet deep have poor supplies.
13 | SBy T °® R Dug 201,720 0 1,720 Glacial drift Soft, clear D, S Intermittent supoply.
p LU - 3 Y N (o R Dug 15 | 1,726 = Bul~1.92% Glacial drift Hard,; clear D Intermittent supoly; also dry holes to a
_ depth of 30 feet.
d5 L 8y 8| % noon| Prilled | 153 | 1,715 - 73 | 1,642/ 153 |1,562| Glacial sand Hard, clear, ¥ Unfit for use; two other wells 30 and 35
: iron feet déep.
16 | NE| 8§ t " " Dug = 8 i (e 107 2,0 el 7 3 |1,712| Glacial gravel Hard, clear PYS Sufficient for local needs.
¥OERY 9 v AW Dug 15 | 1,640 | - 10 | 1,630 Glacial sand Hard, clear D8 Sufficicnt for local needs; another well
% ) 10 feet deep.
18 | SE/ 10| ™ noom Dug 22 | 1,705 - 13 | 1,892 13 |1,0692| Glacial sand Hard, clear D énsufficient for local needs; another well
- TS gk % - feet deep.
19 | NW, 10| LI Dug 13 | 1,660 -~ 10 | 1,650, 10 |1,850| Glacial gravel | Hard, clear D Sufficient for local needs.
20 { NE{ 12| | % | TDug 30 | 1,600 | - 28 | 1,662 Glacial drift Hard, clear D Insufficient for local needs.
21 | sw 14| ¢ "om Dug il | 1,708 & 871,700 g 11,700 | Glacial sand Hard, clear, D Sufficient for local needs; another similar
and gravel ®alkaline® well 12 feet deep is used for stock.
28 | Wy 14| nm | oimpom Dug &5 | 1,705 - 82 | 1,623 821,623 | Glacial sand Hard, clear D “nsufficient for local needs.
23 15 | 143 | 1,700 25 | 1,095 Glacia sand Hard, clear D, 8
: . _§ and grev:zl
24 | sw)j 16 W | m Ul Dug 15 | 1,680 - 10 | 1,570 10 |1,67G| Glactal =and ®oft, clear Ty B ‘neufficient for loesl nseds; 2 other sim-
Llar wells.
D §H y tug £e 1,600 e L, 956 L QO j;; Fizcial . ravel Harda, cleazr BB “ntficient for local needs.
26 | NE, 16 | " WiE 8 Dug 23 | 1,670 -19 [1,551] 19 |1,551| Glacial gravel Hard, clear 5 o Sufficient for local needs.
27 | Ng)16 ! = Bis ¥ Duz 28 | 1,675 - 18 1,657 18 !1,657| Glacial gravel Soft, clear D, S Sufficient for local needs.

NoTte—AIll depths, aititudes, 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.... e e IECR G
LOCATION | %ﬁfg;‘;‘;’u‘f’g& PRINCIPAL WATER-BEARING BED A AN TG
. TYPE DEPTH | ALTITUDE : )
WELL o OF WELL CHARACTER 2o paice YIELD AND REMARKS
No. tabove,sea 1| Above () ; 2 OF WATER WATER| WATER
14 | Sec. | Tp. | Rge. | Mer. WELL WELL level) Below (—) | Elev. Depth Elev. Geological Horizon (in °F.) IS PUT
Surface i
¥ | |
26 - SW.|17 &5 | 30 X Dug 101N B 1P 5 L - 1l2 1,703 'Glacial drift Soft, clear D, S Water-level constant.
| | )
29 NE./17 o Dug 15 11,090 - 10 |1,680| 10--{1,580 {Glacial -sand - Hard, clear D, S Sufficient for local needs.
30 | SE.[18 | n n n Dug 20 [ laes S R V| Glacial drift Soft, clear =S Sufficicnt for local needs; 2l1so another
|mell20-feet-deen. —
B SRS i 0 e Duz 50 2D =30 " 111568 Glaczial sand Hard, cleax D, S— |Intermittent sunply; 3 other-similar wells
50, 3o ond Pl feet deen.
32 [NT.118 n " ¢ Duz i (1,720 Sl a k) 3 [1,712 |Glacial sand Hard, iclear S Sufficiont for local nceds with the aid of
| another well 15 feet deen.
33 |sT.|19 | LI Dug l2 | 1,720 - 4 [1,716] 4 1,716 |Glacial sandy Hard, clear D,'8 Insufficient for locazl needs; also 2 other
clay similar wells.
34 IST.|20 | moyom Duz 23 | 1,725 - 25 |1,699| 25 [,599 |Glacial cravel Hard, clear D, S Sufficient for locad needs; also another
20-foot well.
35 |[SE.{22 | ® now Dug 7 11,705 Luslie 41 901 4 0,701 |Glacial gravel Soft, clear S Sufficicnt for local needs.
I {8702 | nolow Dag 10 | 1,600 =18 yths 2 [,053 |Glacial sand Soft, clear D, S Suffizient for local needs.
37 LLY, [0S nyon Duz 13 | 1,735 N 5 1,729 |Glacizl sand Hard, clear ik Sufficicnt for local nceds.
28 |INB. | P2 el Dug 4 |1,730 - 4 |1,726| 10 Q1,720 |Glacial sand Hard, clecar D=s Insufficient for local needs; -another 12-
5 foot well is sufficient for 40 head stock..
39 89,25 " e pEay 1A RO R R e &8 [L,097 |[Glacizl sand Hard, cloear D;.18 Sufficient for local needs. :
4o |s7.|oh | w nom Dux 30 |1,060 - 15 1,645 Glacial sand Hard, cleor D, S Sufficicnt for local needs. :
41 |SE.(24 | ® o L Dug 5 1,650 =% 3,087 3 1,557 [Glacial sand Hard, clear 3 I Sufficicnt for local needs.
Yo |Nw. |24 | o wo|on Duz 35 45,720 -3 1,390 | 30 1,690 |Glacial sand Hord, clear . Sufficicnt for local needs.
43 IXE. |24 | nlow Dug 12 |1,55% R S MR Glacial sand Hard, clear B, S Sufficient for loeal needs. %
by Iww.ler | o LU Dug 12 13 T8 — 8 LT 3 1,717 |Glacizl sand Soft, clear Dy S Sufficicnt for local needs; also a 95-foo}
well.
45 ISE. (28 | ™ no|on Duz 20 |1,685 - 12 (1,673 | 12 1,673 |Glacial sand Hard, clear D, S Sufficicent for local-necisy=tso 15 Iry |
. £ . holes 20 to 50 feot deem. i
46 |s7. (28 | n mon | Dag 12 1,705 |- & [,697| & 1,697 |elmcial sani Soft, clear S Sufficiert for loesl neceds with the aid off
P A another well 20 feet icom.
b7 w7, | | n L Dug 24 1,700 - 16 1,9+ | 20 1,080 [Glacial sani Hari, clear, D, 8 Sufficient for loc:zl nccis.
1ime
g Is7. |9 | A 25 Duz 16 11,720 |- 11+ 1,709 | 11 1,709 (Glacial gravel Harl, clear D, S Iatermittent suoply; scveral osther similar
; e s wells. :
49 [NE. P9 |0 LI Dug 15 |1,705 - 9 [,69 9 1,096 |Glacial sani Soft, ~lcar D, 8 Sufficicnt for local ncclis; ansther well 28
ffect ldeon; elsc a dry hole 102 feet deadm.
50 NE. RO " n n Duz 15 NG TR i it ) 12 1,721 |[Glacial san? Harl, clear D, S Sufficient for local nceis.
51 |ST. B2 |n o o o 7 [1,745 O W o 3 1,742 [(Glacial sond Herd, clear S Sufficicnt for 90 heai stock; another well
e 2 g and gravel L0 feoet deep is useld for lomestic nceds.
52 8%, B3 " " n Dug 4 |1,700 - 11 L,089 | 11 1,089 [Glacial sand Harl, clear 5 Sufficient for local neecls.
b5 W=, B3 |n " ® Drillei (145 (1,705 -130 1,575 |140 1,565 placizl sand Hard, clear 2 Insufficient for local needs; an:ther well
; 13 feot deep.

NoTteE—All depths, aititudes, 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—Rir
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L
B 4-4

al Municipality of ... . girpme, xo. 41, -sssgarcaszgr
i ’ HEIGHT TO WHICH et A :
LOCATION ‘ PRINCIPAL WATER-BEARING BED
WL, - : e TYPE DEPTH | ALTITUDE } fWATER WIFL S - Li S5 A TR T ST T%BF/{P‘ I\‘;VSI-I;:I;:I‘S i y
1 : OF OF WEeLL | : . ' =il YIELD AND REMARKS
] : b iTAT : 4 21
P P Sec.: | Tp. ‘ Rge. | Mer. WELL WELL (a‘ié"‘,’;x,““ Be(l)c:’; ((:—*-)) Elev. Depth | Elev. Geological-Horizon s L WATER b e I
Surface ¥ ) . (in °F.) IS PUT :
54 | SE| 34 25 30 1| D 1z 1,7 A T B 21 7 .1,735! Glacial coarse [ Soft, clear’ s T : Sufficicni~for'lo§al needs; another well
i gravel 225 fect deen.
55 | BW, 34| ® oo Dz 15 | 1,6% ~.11 | 1. 684 11 [1,584 | Glacial sani Harl, clear D, 4 Intermittent suonly; other similar wells.
‘ and-gravel 2 '
56 | SW| 35 L Dug &5 | 1,720 - 79 | 1,041 79-l1,843 Glacial sand Hari, clear P S Sufficicnt—for-60 hoai stock; also 2 éry
‘holes.
57 | N7{ 36| u Wl S 3 iy B oy =5 et L g 5 11,095 | Glacial sand Hard, clear 2,8 | sufficicnt for local necds; another similar
well,
58 | NE{ 36| " wi % Orillei| 113 | 1,675 -111 | 1,564 111 [1,564| Glacial sand Hard, clear D, S Sufficient for local neeis.
i Sl 25 SRR Catb s Sl g 23 1,795 R B 10 {1,755 | Glacial sani Hardi, clear D, S Insufficicnt for local needs.
e | NE{ 2| ® w| n| Drilled | 100 | 1,725 - 50 | 1,675/ 100 |1,525| Glacial sand Harl, cloar, N Abundant supoly; but not used.
iron
3| NB] 3| " wi " Drilleil 95 | 1,735 - 34 | 1,701 95 |1,540]| Glacial sani Hari, clear, Dy 8 gufficient for local needs.
iron
Llwry 4 o n ®) Srilled ol e 0 1,732 51 |1,581| Glacial sond Hari, clear, N Sufficient supnly.
iron
5 | NEJ 4 " e Dug 31 | 1,736 - P L Aaehg Glacial d rift Hard, clkar, D Intermittent sunoly; another well 42 feet
"alkaline" deep is unfitfof use.
6| sw] 6| v "o Dug 1,755 e By 5 |1,749 | Glacial gravel Hard, clear Do 8 Sufficient for local needs.
T |88y 6| » LHE Dug %5 | 1,750 - 10 | 1,740 o5 |1,685| Glacial sand(?) | Bard, :lear D, S Abandant sumply.
g | NWS S| ® " % Dug 2| 1,755 - 19 |1,730] 22 |1,733%| Glacial sand Hard, clear B, S Insufficient for local needs.
9 | NE| 6| wio m Dug 52 | 1,750 | - 8 | 1,742 52 |1,698| Glacial sand Hard, clear, e Adbundant surply; 12 other wells up to 80
iron feet deen» withvery little water or dry.
O RSmT ! n " Duz &80 | 1,750 - 36 11,7%h 80 |1,570| "lacial fine Hard, clear DS Abundant suwnly, also 23 dry holes to a
sand denth of 75 feet.
11 s7.) 8 n n " Dugz 2L RS ] 4= 2 61 157 Glacial drift Soft, clear D, S Tas abundant sup-ly; now caved in; also 12
dry holes to a2 denth of 62 feet.
12 | N7, 3 " " " Duz 15 1,735 - 13 1,722 "13 |1,722 | Glacial sand Hard, clear S This well hes not been used as yet.
and zravel
LT I i RO R LS I Duz B Tl e A - 17 | 1,718 33 |1,702| Glacial czravel Hard, clear, DS Sufficicnt for local needs.
' "s1lkalinct,
iron
14 | SE. 9 " " h Dug 20 | 1,740 - 15 1,725 Glacial drift Hard, clear DS Insufficient for local needs; 2 other simil-
ar wells,
15 | s3] 9| v " " Dug b2 | 1,735 -39 |1,09 Glacial drift Hard, clear B:8 Insufficient for local needs; another sim-
X ilar well 30 feet deep.
16 | NE)| 9| " Dug 28 | 1,745 - 15 | 1,730 28 (1,717 | Glacial sand Hard, clear, Dy S Sufficient for local needs.
"alkaline"
17 | SE.|10 | " LA Dug 5 | 1,736 - 41 [1,695 Glacial drift Hard, clear D Intermittent supoly.
1
1867 [ 8¥.| 10 n L R Dug 22 | 1,735 - 18 (1,717 18 |[1,717 | Glazial gravel Hard, clear S Sufficient for local needs.
19 | N7.[10 | LRI Dug 20 | 1,736 - 5 |1,730| .30 [1,706 | Glacial sand Hard, slear, D Sufficient for local needs.
"alkaline® ;
20 | NE.| 10 n " " Dug 20 | 1,740 - 15 A 725 18 |1,722 | Glacial sand Hard, clear D,'S Sufficient for local needs; another sim-
; ilar well.
2l | sE. 11 " Aol T Dug 76 | 1,725 - 35> [1,689| 76 (1,549 | Glacial gravel Hard, clear, 8 Abundant supply; a 50-foot well is used
&5 irexn ~—for—demestie needs+

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

(D) Domestic; (S) Stock; (I) Irrigation; (M) Municipality; (N) Not used.
(#) Sample taken for analysis.
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B 4-4
WELL RECORDS-—Rural Municipality of... iD=, N0, 241, SASKATCHETAN.
' HEIGHT TO WHICH
T R -
L LOCATI(TN rven | pepTi| Ausmuss Wt Wi PRINCIPAL WATER-BEARING BED ot 18 TEOI‘IfP' g:glgg
| OF OF WELL : : YIELD AND REMARKS
‘ i Ab
o P74 Sec. | Tp. | Rge. | Mer. WELL WELL (akl)g“,’é)sea Be?:\; (( j—)) Elev. Depth Elev. Geological Horizon S e “.’ATER O LETS
Surface (in °F.) IS PUT
22 ©NE. p2 |25 31 |2 Dug 46 1,725 - 36 1,689 Glacial drift D, S Intermittent suooly; also a 45-foot well
‘ | ¢aved in.
23 }SW. 13 " n " Dug 25 B ITE0 =¥ i L, 720 15 1,715 {lacisl gravel D, S $ufficient for 1oc§ap=eeds.
24 151‘ Q. | S-pwT e Dag- 25 |1, 740 - 20 1,720 | 2© 1,720 flacial gravel D, S Intermittent eunoply.
k
25 ISE. 14 n " " Dug A2 R ey L, 7oL Glacial drift 1 Intermittent supnly; alsc 2 dry holes 35
: g feet decep. !
26 [NE. A4 i Dug 0 |1,725 - 30 1,595 Glacial sand D, S $ufficicnt fof local needs.
27 |NW. 4 L | el = Dug 18 1,745 0 l,?MS Glacial sand D, S Intermittent sunnly; alse 10 dry holes.
28 ST.‘&S N Dug 35 (1,736 - 22 QL,714 | 22 13,714 [lacial sand D, S Sufficient for local needs.
29 |NT. 15 uidll s gk Dug T L[58 S I e i 7 Glacial drift S [ntermittent supoly.
30 [s3. 6 LR Dug 30 [1,736 T 6 1,730 Placial sand D, S Suffizicnt for local needs.
31 |NB. |15 n W A Dug Yo . 11,7886 =2 T 3lacial Arift 5.5 Sufficient for local needs.
I iR " Rl Dug 22 11,750 S n,7%9 Glacial drift By S 53 ffinicnt for local needs; also a 14-foof
Ary hole,
33  INBE. ¥ i ! it Dug 19 |1,740 - 15 1,725 | 15 1,725 [lacial drift D S Sufficicnt for local needs.
3 INE. 13 f n " Dug 220 750 - L,733 22 1,728 Rlacial sand Hard, rusty, DS Sufficicnt for loecal nceds, also 30 dry
L TON, a"alk— holaes to a denth of 55 fest.
. - 1 neis 3 h1li
300 R e 4 i ; 2 20 11,755 9 L, 755 Glacial, sand Eérg? cloar, D, S Sufficicnt for local neceds.
Malkaline™,
ron
36 [NE. 19 w | n " | Bored 9 1,750 -30 [L,720 | 40 1,710 [Glacial sand Hard, clear, s B Sufficicnt for local necds; also a 4O-foot
iron mell that is not used.
37 |S¥. |20 " " ¥ Dug 13 s 70 Ty | Glacial sand 5aft, clear DS pufficient for Iscal needs.
28 |NW. |20 " " f Dugz G2 70 e G lel I ety 70 1,680 Qlacial gravel Hard, clear, Dy S Suffizicnt for loc2l needs; another well
: iron 3o feet decp.
39 |NE. |0 o o SR Dug 25 1,745 -19 [,720 | 20 1,725 [Glacial sand Hard, clear D8 SBufficicnt forlocal needs.
ho |wm, |o1 n n " Dug 27 11,740 - 23 L, 717 | 23 1,717 |Glacial sand Hard el oar Dy S Buffizient for KO head stock.
Hard, clear,
41 N7, P22 LA it Duz 49 1,740 - 19 ey Glacial drift iron, black S Safficient for local neeis; hauls drinking
sediment water.
Lp |ST. 123 v | n | v Dbrilled 58 [1,72F - 28 Q0,697 | 54 1,571 [Glacial gravel Hard, clear, S Sufficient for local needs; a 17-foot well
iron is used for domestic needs.
43 iswW. [24 el LW Dug 75 11,725 - 22 [,703 | 75 1,550 [Glacial sand Hard, clear, D, S Sufficient for local needs;.also zn 86-foot
¢ "alkaline" mell with poor sumnly. ;
Ly [SE. |24 " e Dug 9 1,720 ~ B R CIER 5 1,715 |Glacial gravel oft, clear 5 A Sufficicnt for local needs.
U5 |NE. ]oi R T Dug 16 (1,720 - 12 1,708 | 12 1,708 |[Glacial sand Hard, clear S Safficient for 50 head stock; another well
20 feet deen is used for domestic needs.
U |w7. 25 w | w | n | Bored b 1,725 -1l p,73 |12 1,713 Glaciel gravel Hard, clear 0.-8 Insufficient for local needs.
47 |SE. |26 " AR Dug R0 ATk = 20 SRS Gkacial drift Hard, clear S Insufficient for lacal ncads; 3 other sim-
ilar wells 12 feet deep.
ug |NE. |26 Wi tan Dug 30 (1,7 |- 15 Q10,7101 15 1,710 |Glacial sand Hard, clear DaeS Sufficient for local needs.
i z i ‘ and gravel

NoTE—AIll depths, aititudes, heights and elevations

given above are in feet,

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



5

WELL RECORDS—Rural MuniCipality Of3;1,3*33,3(;‘:41,54&31(;1110:@1&@'_ ..................

LOCATION | %i’f;:;fxgs’; | PRINCIPAL WATER-BEARING BED Lo A,
= TYPE DEPTH | ALTITUDE | — e o - . %
WELL 1 OF OF WELL | CHARpLID = WG YIELD AND REMARKS
' | Ab,
No. 12 e | T j Rge. | Mer. WELL WELL (“ll’:“,’é)sea Be;):w: ((.—_*-)) Elev. Depth Elev. Geological Horizon il ‘Z: ’{,::: ;2 %Agg?
Surface 1
49 s3] 27|25 (31 |1 Dug 20 | 1,735 - 15 |1,720, 19 1,715 Glacisl sand Hard, clear D, S Saufficient for local needs.
50 | SE] 28| | m | Dug b5 | 1,740 - 20 | 1,720 4% [1,595| Glacial sand Hard, clear Pes Fufficicnt for loeal nceds; another well 12
|- feet R
B QR 28 TN Dug 24 | 1,740 2 1B RN Glacial drift Soft, cloar B Intormid$ent supwly; afiother -foot weoll.is
used for-stock.
"2 | -NV-28| Bt 8 |8 Dus-—T  25+1;750-] - 19 |1,731l._19 [I,73}1+Blacial sand Soft, clear DS Sufficient for local needs.
R jrsll 29 - Wl | " Dug 20 | 1,745 - 17 | 1,728 25 |1,719| Glacial sand .. | Hard, clear D, S Sufficient for local needs.
54 S%{ 30 " f " Dug 20 1,756 - 13 157 Glacial drift Hard, cle=ar, D Sufficient for loczl needs; another sim-
iron, "allz~ ilar well is used for stock.
aline™
5ot 00 v [P (O s il S et LR Dug 25 1 1,50 -19 |1,731] 24 [1,725| Glacial sand Bard, clear 1) 08S Sufficient for local needs.
56 | NT{ 30| ® | ® [ Dug 15 s 50 - 14 | 1,735 17 |1,733| Glacial gravel Hard, clear D, S Sufficient for local needs; ather wells to
a derth of 60 feet with small supnlies.
57 | NEJ 30 " " ® Dug 0 [ 1,750 - 24 i /S Glacial drift Hard, clecar, 5 Intermittent susnly; also another well 22
"alkaline" feet decope
b | S7J 32 n " " Dug N R 5T = 1& 13,752 20 |1,730 | Glacial sand Hard, clear Dy S Sufficient for local needs; also zanother
well 22 feet deen.
RO SR A2 L% 8 Bored 70 | 1,750 SN Y s Glaczial drift Soft, clear D Intermittent sumoly; another well 38 foet
deen. :
o0 | N7/ %2 n | w | Dug 201 1,780 - 14 1,735 13 |1,73%2]| Glacial gravel Hard, clear s S Sufficiont for local needs.
61 | NE /32| | n | Dug 4o | 1,750 - 10 |1,740| 38 |1,712| Glacial sand Hard, cloar, P8 Sufficicnt for laeal nceds; also a dry hole
iron
62 SHLT S " " i Duz 43 1, 750 REBIL 1,708 Glacial sand Hard, clcar Dye8 Sufficicent for loc2l nceds.
63 | NE 33| n | n | Dug e 1, Tuo -~ 20 11,720 Glacial drift Hard, clear, s Bl Sufficicnt for loeal necds.
"alkaline®
o4 | ST 3| 0w |w |n Dug 30 | 1,740 . T e 2 5 Glacial drift Hard, clear, D, =5 Sufficiont for local ncuds; also another
: : iron 7ell 15 feet deen.
65 | NEf34 | n | | ® Dug § L Ry i T & [1,732 | Glacizal gravel Soft, clear D, 8 Sufficicnt for loeal needs.
66 | NT.| 34 n n f Dug 20 | 1,740 <30 [[LT30 Glacial gravel Soft, clear LS Sufficient for local neceds.
67 S7T.] 35 n " n Dug 8 1,730 - 5 1,725 5 |1,725 | Glacial gravel Hard, clear g R Sufficicent for local nceds.
68 | SE. 35| n | " | Dusg 35 | 1,730 - 13 [1,712| 35 (1,595 | Glacial gravel Soft, clear D, S Sufficient for loc2l ncaeds.
69 | NW.35 | " | |n Duz okl Y. T27 - 14 |1,713| 22 [1,705 | Glacial sand Hard, cleor D, S Insufficient for local nced: also
% another well 15 feet deco;
Vg o Pl R S e Dug 22 11,730 - 16 |[1,712f 18 |1,712 | Slacial sand Bard, clear 0 8 Sufficient f or local needs; ancther sim-
' ilar —cll, #.
1 512 22 ST - R B Duz 13 | 1,756 i 1753 14 1,742 | 5lacial sand Hard, clear D, § Sufficicnt for loesl necds.
= P N R L R Dug 37 | 1,760 - 10 |(1,750| 20 |1,740 |Glacial sand Hard, czlear, B85 Sufficient for local necds; another similar
tglkalinc® well 34 feet deem.
S - R T B TR R Dug 13 | 1,765 - 150 |1,749| 16 [1,749 | Glacial gravel Hard, clear D5 Sufficicnt for local neecds.
Yy |WW. 2| " v |m Dug 30 {1,730 - 26 |1,734| 25 (1,734 |Gleciel send > |Soft, clear D,.8 Insufficient for local needs in winter.

given above are in feet.

Nore—All depths, aititudes, heights and elevations

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

(#) Sample taken for analysis,



WELL RECORDS—Rural Municipality of

5

HEIGHT TO WHICH

LOCATION PRINCIPAL WATER-BEARING BED
TYPE DEPTH | ALTITUDE el WI’LL i LA T
WELL OF OF WELL CHARACTER - WHICH YIELD AND REMARKS
No. [y (abodeliesn L Laboye Gh) ; ; OF WATER WATER| WATER
14 | Sec. | Tp. | Rge. | Mer. WELL WELL level) Below (—) | Elev. Depth Elev. Geological Horizon (in °F.) IS PUT
Surface A
S SR R R Dug 32 11,760 - 22 1,738 | 32 1,728 |Glacial gravcl Hard, clear Dy 5 Sufficient for local neads.
PRl - R P T T e R D 20 i TR - 2 L, 733 |39 'L, 7o |Glacial sand Hardy. clean Dy 8 Sufficicnt for local needs.
Pl R T R Dug 27 |1,7%0 - 22 1,738 | 22 1,738 |Glacial sand Hari, gloary-| "D, S . [Constant water-level.
"alkalinott
B XEE. g [N L Dug 20 Lis7s0 | - 30 |1, 7HO | 18 L,732 |[Glacisl sand Seft, cloar DS |Intoraiticnt swomly. -
9 WE. 5 " 1 1 Bored - 31 1,756 AR 1588 16 L, R4 |Glacialisand Herd, cloar, D S Sufficient for local nceds.
3 iron
10 | W7, Tl UG e ) Dug 4 1,750 - 10 [1,740| 12 },738 |BGlacial sani Hard, clear DS Sufficicnt for local needs; alsa scveral 4ty
hohles.
11 hNE, e S R Duz A0 8 L -15 J1,740] 70 1,585 |Glacial sand Hari, cloar DS ufficient for local necds.
anl gravel :
e ESHS Gyl e e Doz 220 LS = 2% L, fBeN 2% B 732 fiGlacial lsand Soft cloar 3 S Sufficicnt for local needs.
13 |NR.[ & mq wd Duz 32 1,750 - 29 1,722 | 29 1,721 [Glacial sand Hari, clear .8 Sufficicnt for local needs.
4|89 9 0l i n | Dy O 1,755 - 23 11,732 50 L,705 |[Glacial sand Soft,izloorn Dy S Safficicnt for local needs.
Drilled
15 [NE.| 9| w| o | " | Dy & 50 |1,764 - 21 1,743 | 50 1,714 |Glacizl sand Soft, cleor S Tufficient for local nceds; another well 30
Drilied feet decn is used for domestic needs.
16 [N7.[|+9 n o ¥ Doc B0 <13 50 I e T 27 R,723 |Glacizl s and Saft, clecar D, S Sufficient for 1lscal noeds}<
17 |STa 20 M L L Duz 23 | 1,764 - 18 1,740 20 1,744 |Glacinl sanl S5, cloar D, .8 Sufficient for local neceds.
18 NE. | 30-L NN Dug 45 1,750 -30 1,720 | 46 1,704 |Glacial sani Hard, clear, 9, 'S Sufficient for loeal neads.
i iron
19 |NE.| 10| " |. v | " |Duz & 42 |1,760 - 7 [,753| 34 1,725 |Glacisl sand Hari, cloar .8 Sufficicnt for l:eal needs.
Drilled
20 IS8 12| P " " Duz 59 | 15755 -us N1,710( 45 1,710 |Glacial sani Hard, clear Dy S Sufficient for local necds.
2l e e L1 n " " | Dug & 55 1,760 S T U = Glaiiil irift Hari, cleor AR Insufficicnt for local needs.
‘ ‘ Bared
22 'SW.: 3oyl tw |l Due & Yo |1,75% =23 1,725 GlacTal drift Hard, clear ) Insufficient for local necds.
! orilled
23 Nw.’ 15 [ Jus 23 |1,760 - 20 1,740 | 20 1,740 |Glacial sand Soft, clem D Sufficient for loeal needs; aasther well
| i 23 feet decep is used for stock.
24 IEE.|15) | ® | m | meg |57 |1,763 - 27 [,7306 Glacial drift Harl, clcar 55 Insufficient for local needs.
Drilled \ 2 ‘
oh e XS n | w e Juz 18 |1,750 - 11 1,739 | 11 1,739 [Glacial sani Harl, clear S Sufficicnt for local necis.
< SO T I T Y A Suz 25 |1,760 -2 [1,740 Glacial drift Harl, cloar, = Insufficicnt for local neeis.
g ) Nalkaline®
2, BB, [ 1o e | el he Dur 4 |1, 79C - 22 1,733 | 40 1,720 [6lacial sani Eard, clear D Sufficicnt for loeal nceds; another simil-
. ar 7oll 36 feot deop. A .
20| SHSE AT N il " 5 Pay B0 T = 13 e 736 o300 1, T2k (Slacislisant Hard, czleor s Sufficicnt for local needs; also a 40-frot
: iry hole, ;
25 8. a8 | mil v i Y 1,750 - 22 1,728 | 44 1,706 |Glacial zravel Har3i, clear e g Suffizicnt for local nceds.
308 INB G " " | Dug & Yo 1,750 =284 [ BTG LB , 710 [Blacisl sanl? Tari, cloar TR Sufficicnt for local neeils.
brilled
3. W19 | e e Boraed 35, w50 L - =2% 1l7eT Glacial irift Harl, iron i - Sufficicnt for lscal needs.

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.
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) B 4-4
* . . 34 NG } SASTATCHDZ TAT.
WELL RECORDS Rural Municipality of .. "7 e AL 2 T
FOCB IO | Hmioar o winc PRINCIPAL WATER-BE
ol TYPE |DEPTH| Amrrupe | rires WL Rise TR TEMP.| USE TO
No. OF OF (agVELL Aboveil) CHARACTER OF WHICH 3
30 [ 5es. 7| T, FRge. | Mers] - WELL | WELL, {"(eboxg sea Below (=) Elev. | Depth | Elev. Geological Horizon b e ‘Z:Tg‘ e R | N e
32 ' HB,.[19 (B p2 |1l s 24 | 1,750 - 15 (1,734| 20 1,730 |Glaciol send Hard, clear, s Sufficicnt fer lccal necis.
ircn
33 §7. |20 u n " R ot Insuifizicnt for locel nccis; another well
{Zrillel LYo TR0 - 20 |1,730| 41 [1,709 |Glacial sand Hard, clear | S 30 feot leen is useld for lomestic necds.
Al 20 W Wk e Tue S B Wy [ P g B Glacial sani Hari, cloar 2,8 Sufficient for local needs.
35 | NE.| 20 n " " 555 2o il H el = o R e 19_j1,Iﬁlwwglﬂ‘ialweani,ﬁrf*ﬂirft, el 8- ——{Sufficicnt-for-loeal neels
3G-SEmL o . WOl ooy s - o 40 T 1,763 -~ 3% |1,730( =0 [1,723 | ¥lacial sand Bard, slcar s Sufficient for local neols.
e 1 e R g T R T ;0 oy 25 1ML U w28 (1,721 o9 11,721 | Glacial sanc Hari, elecar DS Sufficient for locsl needs.
L R 5 G R O S ] 5 s o 81,755 -1z [1,743] 12 [1,743 | Glaciol sani Hari, clear 55 gl Ssufficicnt for local nccis.
29 SEJ 23 ! " " ur & 115 1,750 IR i W £ ¢ Glaciat drift Hapd, «cloang U Insufficient for loeal necds; also 2 ary
Jritiled 5 "alkaline® holes 120 feet Jleem.
NO . Wh el M s & ?i‘!f 1,750 - 8 |1,752] 40 |1,720 | Glacial sani Jarl, clear S gufficient for local neels.
Jrilied
Wi togpd o5 al e R Su- 8 52 | 1,750 - o |1.725| 52 |1,58c] Glacial sand Bard, clear o gufficicnt for loenl needs; also andther
3 7, ] 7 I : ?
Drilled iTon well T ZScot. dgen.
Il 4 N LR - el 1,755 = 14 11,7 Glacial Zrift Harl, cleor R Abunlant suomly; numorous other wells 20
feet lecn with -oor suwnlios.
T O - PR S S i E 1% | 1,755 w B8 Lo, TS Glacial saniy Hard, rusty, S Suffizicont for locel neels; another well
clay iron 12 foet doeeps ;
VI S gl < I T S Tuz 13 | 1,750 DA < TR L 9 |1,741]| Glacial sanl Hard, clear N Sufficicnt for local nceds.
45 | Smf oep| M| [+%.| .Bored 22 11,786 - 11 | 1,744 Glacial sand Hard, clear D Sufficient for local needs.
A e B O O Dug 18 | 1,760 - 12 | 1,748 flacial sand Hard, clear B, S Sufficient for local needs.
el NEL g8 i L e Dug 30| 1,755 - 25| 1,729 34 |1,721| Glacial sand Hard, clear D, S Sufficient for local needs.
NESL Bl 0 i ® o Dug 30 | 1,750 - 26 | 1,724 25]1,724| Glacial sand Hard, clear DS Sufficient for local needs.
4g | swi 30 f " i Dug . 1,750 - 23 1,727 Flacial drift Hard, clear D wS Sufficient for local needs.
Boul ¥Y¥L 30 .20 L Duz Yo | 1,740 - 34 | 1,704 34 |1,7050| Glacial sand Hard, clear D, S Sufficient for local needs; another well
15 feet deep; is not used.
g1 {SERL 30 MY Dug | 1,750 WO SR B Glacial sand Hard, clear D5 Sufficient for local needs; ancsther similar
' 14-foot well.
el o S 5 § e AU S Dug | 1,740 -4 | 1,714 24 {1,715 Racial sam Hard, clear DaE Sufficient for local needs.
A1 SBLBL) W W Dug 13| 1,747 - 10 1,73ﬂ 10 [ 1,737| Glacial sand Soft, clcar DS Sufficicnt for local needs.
S S A R B o Dug & 0| 1,745 R NN Sy Yol X | 1,385 Glacial sand Hard, clear D8 Suffizicnt for local nceds.
Drilled
BE e NTL 521 sm e Due 19| 1,745 Fiee e T Glacial drift Hard, cleor so il suf<icicnt for loeal needs.
86 LA SEL x| My nE - Dug 28~ T, 760 - 23 | 1,731 3lacial drift Hard, clear DS qufficiont for local nceds.
57 | ST 3L i S Dug 3| 1,755 - 18 LS TR 30| 1,725 Glacial sand Hard, clear 13 Sufficicnt for local needs.
S8 | NEL M N e Duz 28| 1,750 | - 17 1,733 Glacial sand Hard, clear D, Safficicnt for local necds.

Nore—All depths, aititudes, 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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A ATIATIOITTANT
SASXATOHETAN,

WELL RECORDS-—Rural Municipality of

CALDER, NO. 21i,

HEIGHT TO WHICH
LOCATION PRINCIPAL WATER-BEARING BED
R, Py | DERTIE) e i YL FIE ' TEMP. | USE TO
OF OF WELL CHARACTER OF WHICH
No. £ Above (+) YIELD AND REMARKS
1{ | Sec. | Tp. | Rge. | Mer. | WELL WELL | Gboveses | B0V 0| Eiev. | Depth | Elev. Geological Horizon OF WATER WATER| WATER
Surface (in °F.) IS PUT
59 ' NE. |3 | 2% 32 1 Duz 174 3,750 - 10 [1,740| 10 |[1,740 | Glacial sand Hard, cloor D8 Sufficiont for local nceds; also a 12-foot
v =l 2 y o wolly
=¥ - o > P g W o S F74 ik loca naedas.
60 SE. 35 i " " Due & 37 1,753 Al 1,741 ,EQ//I,YrZ Glacial sand Haxd - claz 3, & guffi-icnt for local nceds
Drilled e, :
: - alof D, 8 affisicont for loea ceds.
61 | ST. 35 w| m| wi Borod B St =10 - |1, m5l 3 Hard, cloar D, S Suffiseicnt fo cal neceds
62 35 -l us| #| Borud s Ol e o [ sRe 50 Hord, sloar™ D, & sufficient for 1ocal mnocds.
03 NE.| 25 " t | Bored oI ~ 13 1,740 13 S0t el DS Snf ot ot fom BacedMinceds.
) - aa s ~nl Ao o . g5 wa 1]
1 S7 2 2 E 1 Duy 24 1,745 - 15 bale] 18 |i,727 | Giacial sand ard, closr s Saffisiont for local nocds; anothor well
| € : 13 foot deen.
- N P = - v Te
el S ] S " " n Dug LSt 150 R 11 |1,732 | Glacial sand Sofie clcar B, S Safficicnt for local nocas.
: = S . T e -~ y 5
3 SE] 14 " n "l Bored 4o | 1,780 - 22 | 1,728 40 |1, 710|-Clacial sand Eapd, clésr D=5 Suffi-=isnt for loeal necus.
U lsel 24 Blos L o n Bawed 2% 1l Th0 - 16 | 1,734 Glacial arift Hard, blaclk 0,8 fynstant woter-level
5 | Nr| 24 W w "l Borod 20 [ 1,750 = 304 2720 Glacisl drift Hard, clser, D, S gaffizicnt for loecl necds.
Malkalinct
7 > D) - o & = O ey £~ 3 N
6| N7 25 I i Hiles Boral 30 (L1, 750 PR S| aE T30 Glacial drift gargd, orom, D, S sufficicent for loeal nceds.
; Walkalinc®,
iron
71 ¥B| 35 e Bl M Due ek
Drilled 4o | 1,745 - 14 | 1,731 Lo |1,705| Glacial gravel Hard, cloax D, S Suffizient for local necis.
T iamel vel o ea a0l 1 prilted | L 170 | 0,700 -135 | 1,559 135 |1,595| Glacial sani Herd, clear a4, .8 Sufficicnt for local nceds.
of BBl .2 woow o Dug 15| 1,685 - B o7 Glacial sand Hard, clear Ty -8 Sufficicnt for local necds; another similar
well 15 feet deen.
2L ETL 2 . I R Dug io | 3,760 - 13 | 1,687 13 [1,537| Glacial grav.l Horl, cloor D, S Sufficiont for local ncads.
Ll N3} 3 Moo 8 Dug &5 | 1,700 - %0 | 1,562 8o !1,520| Glacial sani Hard, cloar D, S Sifficicnt for loecal nccils.
51 wij 4 i) N Dug | 1,730 RS e g |1,722| Glacial sanl S3f6, clear 9, 8 Saufficicnt for lceal nocds; 2 other wells
not uscd.
6| sv 5 nooone Dus 15| 1,740 - 36 LT Glacial gravel Hard, cloar .8 Suffiziont fer lscal ncels.
7| SEL 5 N W TR DMlled 120 ] 03,730 - 60| 1,67 60]|1,570| Slacial sani Hard, clecar 5 8 Sufficiont fer 1l-cal needs; a 9-foot well
has a zocd suvoly; anl s 20-foot well has
an iantermittent summly.
g| sE} 6 S Duz ] 1,74 - 1% | 1,728 13| 1,728 Glacial sanl Hard, cloar D Sufficient cnly for ismestic ncols.
9| s 6 o Dugz 12| 1,740 o L H L TR 411,730 Blacial gravel Saft, cleor S Suffiziert for loeal neois.
10| ¥ 6 oo W Dug 22| 1,740 - 14 | 1,723 14| 1,725 %lacial sand Bari, zlcar D S 413> 5vo other wells 50 and 18 feet deen.
11| ¥ 6 " L i Dug POLE SN0 =10 |k, 72 %lacial san