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GROVND ©AYFR RESCORCES OF THL RITAL & L" CIPALITY

OF 3T. ANDREWS, MO, 287 »

SASKATCHEFRAN

INTRODUCTION

Lack of rainfall ducing the years 1930 to 1934 over
e lerge part of the Prairie Irovinces brought about an acuko
shortesze both in the larger supplies of surface water used
for irrigetion and the smeller supplics of ground wator
required for domestic purposcs ani for stock. In an effort
to relieve the serious situation the Geological Survey
bezan an ertensive study of the problem from the stenduoint
of domestic uses and stock raising. During the ficld season
of 1935 au area of 80,000 squarec miles, comprising all that
part of Saskatchewan south of the north boundary of townshiy
32, wns systematically examined, records of approximatcly
60,000 wolls wero obbeined, and Y20 samples of water woro

collected for analyscs. The facts obbainad have been classified

ct

and the information pertainin; to any well is readily occeseiblce.

the exeminstion of so large an arco and bthe Anterpretation ox' tho
dota collected wsre possible hecause the bedrock geology and tho
¥leistocone deposiis had beon studicd previously by MeLoarz,
Warren, loce, Stansfield, Wickendon, Russcll, and others of the
Geological Survey. The Department of Natural Resources of
Saskotchewsn and lecal well drillers assisted considorably in
eupplying several hundred well records. The base mapes nood wors
supplied by the Topographicel Survoys Dranch of the Department

‘the Interior,
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Publication of Results

The essential information peortaining to the ground
woter conditions is being published in reports, one being issued
for each munieipality. Copies of thesc reports are being sent
to the secretary treasurers of the municipelities and to certain
Provincial and Federal Departments, where they can be consulted
by residents of the municipalities or by other persons, or they
mey be obtained by writing direct to the Direstor, Bureau of
Economic Geology, Department of Mines, Ottawan. Should anyone
require more detailed information than that contained in the
reports such additional information as the Geological Survey
possesses can be obtained on application to the directpr. In
meking such request the applicant should indicate the exact
location of the area by giving the quarter section, township,
range, and meridian concerning which further information is
desired,

The reports are written prinecipally for farm
residents, munieipal bodies, and well drillers who are cither
planning to sink new wells or to deepen existing wells,
Technical terms used in the reports are defined in the glossary,

How to Use the Report

Anyone desiring informetion sbout ground water in
ony particular locality should read first the part dealing
with the municipality as a whole in order to understand more
fully the part of the report that deals with the plece in
which he is interested. At the same time he shouldistudy the
two figures accompanying the report. Figure 1 shows the
surface and bedrock geology as related to the ground water
supply, end Figure 2 shews the relief and the location and
type of water wells. Relief is shown by lines of equel

elevation called "contours", The elevation above sea~level
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is given on some or all of the contour lines on the figure.

If one intends to sink a well and wishes to find
the approximate depth-to a wﬁter-bearing horizon, he must
learns (1) the elevation of the site, and (2) the probable
elevation of the water-bearing bed. The elevation of the well
s8ite is obtained by merking its position on the map, Figure 2,
and estimeting its elevation with respect to the two contour
lines between which it lies and whose elevetions are given on
the figure. Where contour lines are not shown on the figure,
the elevations of adjacent wells as indicated in the Table oq
Well Records accompanying each report omn be used. The
approximate elevation of the water-bearing horizon at the wellw
site can be obtained from the Table of'ﬁell Records by noting
the elevation of the waterwbearing horizon in surrounding wells
and by estimating from these known elevations its elevation at
the wen-site.‘l' If the water~bearing horizon is in bedrock
the depth to water can be estimated fairly accurately in this
way. If the water-bearing horizon is in unconsolidated deposits
sugh as gravel, sand, clay, or glacial debris, however, the
estimated elevation is less religble, because the water=bearing
horizon may be inclined, or may be in lenses or in sand beds
which may lie at wvarious horizons and may be of smoll lateral
extent. In calculating the depth to water, carc should be token
that the water-bearing horizons selected from the Table of Well
Records be all in the same geological horizon cither in the

glacial drift or in the bedrocks From the data in the Table

A-If the well-site is near the edge of the municipality,
the map and report dealing with the adjoining
municipality should be consulted in order to obtain the
needed information about nearby wells,
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of Well Records it is also possible to form some idea of the
quality and quantity of the water likely to be found in the

proposed well,
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GLOSSARY OF TERMS USED

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

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

Aquifer or Water-bearing Horizon. A water-bearing

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

Buried pre-Glacial Stream Channels., A channel

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

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

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

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

Continental Ice=sheet. The great ice-sheet that

covered most of the surface of Canada many thousands of years

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

Flood=plain., A flat part in a river volley

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

Glacial Drift, The loose, unconsolidated surface

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

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

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

(2) Terminal Moraine or Moraine. A hilly tract

of country formed by glacial drift that was laid down at

the margin of the continental ice-~sheet during its retreat.
The surface is characterized by irregular hills and undrained
basinse.

(3) Glacial Outwashe Send and gravol plains or

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

(4) Glacial Leke Deposits., Sand and clay pleins

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

Ground Water, Sub~surface water, or water that

occurs below the surface of the land.,

Hydrostatic Pressure. The pressure that causes

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

Impervious or Impermeable, Beds, such as fine clays

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

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

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

Preo-Glacial Land Surface. The surface of the land

before it was covered by the continental 1ice~sheet.

Recent Depositse Deposits that have been laid down

by the agencies of water and wind since the disappearance of

the continental ice~sheet,

Unoonsolidated Deposits. The mantle or covering

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

Water Table, The upper limit of the part of the

ground wholly saturated with water. This may be very near
the surface or meny feet below it,

Wells, Holes sunk into the earth so as to reach a
supply of water. When no water is obtained they are referred
to as dry holes, Wells in which water 1s encountered are of
three classes.

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

called Flowing Artesian Wells,

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

Flewing Artesian Wells.

{3) Wells in which the water does not rise ebove

the water teble, Thess wells are oalled Non=Artesian Wells,
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NAMES AND DESCRIPTIONB OF GEOLOGICAL FORMATIONS, REFERRED
TO IN THESE REPORTS

Wood Mountain Formetion. The name given to a series

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

Cypress Hills Formation. The name given 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

sories of lightecoloured sandstones and shales containing one
or more thick lignite coal seams. This formation is 500 to
1,000 feet thick, and covers a large part of southern
Saskatchewan. The principal coal deposits of the province
ococur in this formations

Whitemud Formationes The neme given to a series of

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

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

Eastend Formatione The name glven to a series of

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

Bearpew Formetion, The Bearpaw consists mostly of

incoherent dark grey to dark browmish grey, partly bentonitic

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

lower part of the formation., It forms the uppermost bedrock

formation over much of western and southwestern Saskatchewan

and has o meximum thickness of 700 feet or somewhat more,
Belly River Formation. The Belly River consists

]
mostly of non-maerine sand, shale, and coal, and underlies

the Bearpaw in the western part of the area. It passes
eastward and northeastward into merine shale. The principal
area of transition is in the western half of the area where
the Belly River is mostly thimmer than it is to the west

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

Marine Shale Series., This series of beds consists

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

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

The rural munioipality of 3t. Andrews, No. 287, it on
ares of 324 squore miles in western Saskatchewan, The ares is
composed of nine Mll townships, describved as tps. 25, 29, and 30,
ranges 13, 14, and 15, W. 3rd mer. The centre of the municipality
lics opproximptely 96 miles southwest of Scskatoon, The munici-
pality is well served by railweys and provineial highwoye, The
Saskatocn-Celgary branch of the Conadian National railways runs
from the nertheastern corner to near the centre of the western
boundary. Cn it are loccted Rosetown and Zenlandia, the former
being the main troding centre of the area. Three brench lines of
the Cansdion Facific railway crose the municipality., TIwo of thess
run in an ecest-west direction and one in a general northe-south
dircection, Two of the branch lines inbersect near Rosetown.
Sovereign, ncar the castern border of tho municipality, is the ™
largest village on the Canndian Pacific railway., Provineial HYghwoy
No. &, ruusing north end south 5 wiles cast of the western horda
of the aroea, intersects with Highway Me. 7, from the wost, near
Rosetown. Highway ¥No. 15 runs dus west from Sovereign for 11 miles
and then north to Rosetown, where it terminctes.

The greater pert of the municipality is a fuirly level

plain, Wt in the west-central part the ground surfece is rolling
and somewhat hilly., In the northwestorn cornor Eaglehill creel has
eroded a fairly doep valloy, whicsh in somc parts is o mile wide,
The minimum-clevation of 1,850 fect above sea-level occurs in Baglehill
valley, =nd tho maxizmwm, in oxcess of 2,100 feet, is atbained in tho
Bad hillis,

The oree known a5 the Bad hills in the western half of

“township 2%, rango %5, and two other smell aercas,one locoted in *he
southeastern corner of township 29, range 15, and the other in the

southwestern part of township 26, range 14, ore covered by morainc.
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The romcindor of the btownship is nntlad Dby bouldor clny or glocini
£i11. The boulder clay is overlain by glacinl lake clays, which 12
some srecs otboin a thicknwess of at least 40 foot. The beulder eial,
newsvor, 15 oxpescd et the surface along Beglohill erecolr, and beiste
ing the aroes thet erc mentled by moraine. Tho top sell over A0EY
of tho townshin is clay or silby clay loom. In the hilly sceticn
it is o Lightor loam and in some arces contoeins bovldors. In oo
southeastorn corncr the top soil is guive samdy. Soveral large,
low-lying doprossions oceur throughout tho glacinl lake clay-covoercil
roglon; most of them aro "alkali” flats, but o few arc under culbi-
vation,.

It wos found impossible to outline any gonersel or contimiong
water~boaring horizons in eithor the unconsolidated deposits or in:

undorlying bedrock in this wunicipality.
Water-bearing Horizons in the Unconsolideted Deposits

The glacial lake clays have not proved o source of water
supply. The clays attain a thicknoss of at loast 40 feoet in s.we
aroas, They generelly contaln n considerable amount of minersl soltz,
and in a few ereas they form "alkali® flots, It is inadvisable to
sink wells infto clay, as any water that is obtained will no doubt bhe
too Lighly mineralized for farm usc. Waber, however, is obtainod
Prom the glacial $ill that underlies the lake clays. The water
conditions in the morains- and glacial till~-covered arens appear to
e similer. A few wells cunk near sloughs or in depressions obbtain
snell supplies of water, In years of normal rainfall the supply 7Trorm
such wells is uysweTly sufficient for domestic needs and a fow head o
stock, but during winters end drought periods the supply decrezscs
and the woclls may become totally dry. By deopening the wells it ic
usually possible Yo obtain sufficiont water for domestic neads throughout
the yeer, Wells that are sunk beside dugoubs or dams should elso wicld

a sufficicnt supply for domestic nceds. The water derived from thoesc
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socpnge walls is usuclly modorntely soft, and if not conbaminnted
by surfrec wotors containing animal rofuse it showld be satisfactory
for all form nocds,

Bolow the top §0il in tho mewa$nce and boulder clay-covered
areas woatherod or oxidizgs boulder clay cxtonds down to o depth of
20 to 30 focte A fow scattered pockets of water-bearing sand and
gravel opogr in this zone. In tho glacial lake clay-covered arcis
430 uppoer port of the underlying boulder cley is not oxidized and
does not contain pockots of sand and gravel., A few wells tap the
pockets of sand and gravel in the moraine-and till-covered arevs.
Along Eaglehill creck wolls obtain fairly abundant supplics of water,
but elsewhore the supply from shallow wells is sufficient for only
domestic nccds and o fow head of stock. The wator is often quite
highly mineralized, but is usually suitable for drinking, The supply
from these shallow wells is readily affected by drought conditions.
Prior to digging shallow wells it is advisable to locate the water-
bearing doposits by means of a small test augor.,

Deposits of woter-bearing sand and gravel occur at various
elevations in the unweathered or impervious blue clay, and although
it is impossible to outline a general water-bearing horizon the
deposits appuar to be fairly numorous and may be continuous over small
arecss. It is theso deposits that form the aquifors for the wells fhat
aro dug in the glacial lakc clay-covercd mrecos. The wells vary in
depth from 40 to 240 fect, but most of them are from 60 to 100 feet
deep. In secs, 24 and 26, tp., 29, rongo 14, dry holes were dug, but.
no others werc recorded throughout the remainder of the municipality.
Where wells are drilled into the bedrock, howevor, it must be assumed
thot the drift was non~wnter bearing, or that aquifors in the drift
wore passod through in hopes of obtaining water of better qualitye I
the eccompenying well records arc studied in conjunction with Figure 2
of the map, it should be possible to locate arcas in which the possibil

ities of obtaining water from the lower part of the drift are fairly
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good. The supply from o number of wclls that tap deposits in the
unwoathered drift is inedequete for farm necds. The wator from
almost all of them is very highly mincralized and hard, and only
that from a fow wells can bo used for domestic purposcse.

In those areas wherc the woter supply is inndoguate, or
the water unsctisfactory for domestic purposes, dugouts should be
excavated to collect and retain the surfoce wator. The dugouts
should be at least 12 foet decp in order to emsurc an adequate
supply of wobter for ordinary stock roquircments. Shallow wclls may
be sunk near the dugouts and the supply should be found quite
sufficient for domestic needs. The guality of thc water, unless
the dugouts ere in sn "alkeli" flat, should bc superier to thot
obtained from the lower part of the drift. Carc must be taken,
however, tn see that the wonter from such wells does not bcococome
polluted. It should be tosted fregquontly for bacteria content.
Where topography permits, the construction of small dams may be
found more economical than excavating dugouts.

Water~bearing Horizons in the Bedrock

The Belly River formation underlics the glacial drift
throughout this municipality, and a large number of wells obtain
weter from aquifers'that occur in this formation., No definite
contact of The drift and bedrock was established, and no outerops
arc known to occur. In the southeastern cornor of the municipality
the contact of the bedrock and the glacial drift is thought to be at
en slevation of 1,700 to 1,750 feet above sea=level, It probably
occurs above this olevation in the western part of the area, as in
ths mnnicipality of Pleasant Valley, YNo. 288, it is rccorded at an
elevation of 2,050 feet ebove soa-level, The land surfnce risss
towards the west, and this may indicate 2 risc in the bedrock in tho
same dircotion, In the municipality of Marriott, No. 317, bedrock
is thought to lis at en approximnto elevation ef 1,800 foet above

sea~level.
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¥o generel or contimmous woter-bouring horizons could bLe
treced in thc‘bedrock, and the nquifers tapped appesr to be dis-
contimicus overn over very small areas. Hells sunk into the bhedrock
ere nero nunorouns in the southeastern poart of tho munieipality Thia
in the rempining pert, although from this it should not Le inferrcd
that the bodroek is less productive in the northwestern part of the
municipniity. DLost of the wells topping aquifors in the bedrock
yiuld hourd wober. The shellow wells yield kighly minerclized woter
thet 18 ofben unsatisfactory for domcstic usc. The dcepest wells,
scattercd throughout varicus perts of the munioiéality, encounter
aquifers thet yiocld soft woter which is quitc satisfactory for
domestic purposcs. The sapply of water from almost all the wolls
sunk into tho bodrock is morc than adequate for farm moods. In a fow
wolls trouble is cxpericnced in keeping the fine sand thet forms the
aquifers from plusgzing the well and redveing the supply of weter.s A

hole wos drillod to o dophd +€ 1,000 foct in Rosetown without cncouwabtoer.

ing‘w vber, bui it is tho only bedrock well recorded in this municipality
that did not outein woter. From the information on this well, it
appecrs thet if woter is not obtained from the boedrock at depths of
less than 600 feot, it is improbable thot aquifers will be encountercd
vetil o doptihh of ~t least 1,000 fcot has beon reached, An abundant
supply of uschle water can usually be obtained from the bedrock at
depths of 300 to 500 feot, or nt olevations of 1,850 tn 1,400 fTeet

above soa-lovol. In one well located in sec. 22, tp. 29, renge 14,
howevur, it was nccossary to drill to an clovation of 1,365 feot above
sca=-lovel bofore an agquifor was cncountered.

Whon a dcop well is contemplated the woll records and
accomponying well location map should be carefully studied beforo a
well sitec is sclected. The water-bearing possibilitices of tho boedrock
ore moro fully discussed in the section dealing with the individual

~townships.
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CROUND WATHR CONDITIONS BY TOVNSHIFS
Towvnship 28, Reapge 13

idocinl loke clays cover the embire towmship end the zround
surfrec is comprratively level. In tho southenstorn cornor the top
soil is reported to Le quite sandy, but elsewhere it is a fairly
heevy, olay loem. The glacial lake oluys conbain 1ittle or no water,
tub small donosits of water-bearing send or gravel may oceur in the
underlying boulder clay. The thickmess of the lake cléys hags nob
boen definitely determined, but they are not thought to be less
then 30 feet thick,

%ells located in the NW, &, section 1, NE, 4, section 4,
ond SE. &, section 36, ere thought to obtein weter from the water-
bearing depcsits that occur in the glacial +ill, and two other wolln,
locnted in the NE. %, section 1, and the SE, 3, secticn 3, may bhe
obteining water from similar sources, but the remaining wells in tro
township are 2csumed to draw at least pert of their supply from the
underlying bedrock. With one execopbion these wells are from 100 to

180 feet deeps The supply from the well located in section 4 is

redueced by sond plug

gging the casings, but the other wells yield a
sufficient supply for stock requiremernts, The water from all the
wells is very hard and the mineral salts in solution are so cuncen-
trated thet it cennot be used for damestic purposes.

Throughout the municipality a number cf wells obtain wabor
from aquifers in tho Belly River formotion at depths ranging from
180 to 475 feot, or at elevations of 1,450 to 1,730 feet above soa-
levels Some of thoe shallower wslle in this group may obtain part of
their supply from weter-bearing deposits that occur near the contact
of tho glacial drift ond the underlying bedrock, but the deeper wells

ro without doubt obteining all their supply from aquifers in the

Ledrock, Within nerrow limits some continuity in the occurrence of

the bedrock aquifers may exist, but they are not conbinuous throughout



the tovmship. Howewver, a perusal of tholwwil records in cou-
junetion with Figure 2 of tho cccompenying wep should mole it
possible for o wull driller o forearst with rocroncble ceenracy
the depth at which wator wmoy bo oxpuotuds  In this growp of wollso
the supply is always more than sufficiont for locsl ncods, bub two
welle locoted in the SW, <, section £, unred the NE, %, soction 3C,
yiold insdoquate supplics as they have bhecomo rlugged with sand,

The wnter from the wells included in this group is hard, and tho
mincral selt conbont varics considersbly. The woter from some of the
welis is ueod Tor bobh domestic and stock ncods, but that from othors
is suitable only for stock. No doubt much of the water that is now
used for domestic purposes would net bo usod if water of bottor
quality were obtainable within reasonable hnuling distonce.

Threo wolls, located in the IW. %, scetion 16, the Ri.
gection 17, ond tho &7. %, section 28, obtain soft webter from aquilers
in the Belly River foractien at depths of 450, 600, and 440 foob, or
a2t olevabions of 1,%05, 1,355, =nd 1,519 fect above sca=lcvel. From
the inforrm-tion nt hand it counot he said thot the cquifers are

4
cantimuous, and each well is assimed to top o deposit of sand of local
arcel extent. although therc aro wells swk boe elovations of 1,450
feet above sca~lovel in‘this township that obtain hard water, it is
thought thnt in mosh parts of the township a well drilled to an
elevetion below 1,500 feet should obtain soft wnter. The supoly from
the threc wells is abundant and the water is under considerable hydro-
static pressurc. The lowcst pressure occurs in the well in sscetion 18,
wherc the water rises 150 feect above tho agquifer,

In this township it has not been found necessary to colleot
and retain ﬁurface woter for stock use by means of dugouts, since most
of the wells yield an oversufficient supply. The soil is suitable for
their excavation and if & sufficient quantity of wotor should be

impounded in this manner, shallow wells dug beside the roservoirs would

probebly yield sufficient wator for domestic purposes. The slightly
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mineralizcd surface wobor is morc bencficial for stock thon tho
highly wiaerclized water now obtained from most of tho wolls. Tho
dugout should be fenced off ond carc boken thet tho well water doos

not hecome contaminated by animal rofusc.

Towaship 28, Rangce 14

The surface of this township is comparatively level, bub
iow-lying, morshy areas occur in tho northwostern cornor and in a
narrow oreon exbending from scetion 5 to scetion 24, Tho oros is
aentled by boulder clay, but with the cxeeption of o small aroa in
parts of soctions 19, 20, and 29, the boulder cley is concealed by
glacial lake cleys, The leke deposits otboin a thicknoss of at least
50 fect in some soctions of the township. Thoy contain littlo or uo
water and the wober supply in this township is dorived from the
undorlying boulder clay and bedrock,

Ouly onc well is rocordud as obtaining weter from the drift
at o dopbi: of less than 60 foot. It is located in the NW. %, swetion
16, end is 25 fcot decp. This well is probably dug in o deprossion
or neor & slough and its supply is almost dircetly dependant on annual
prosipitotion., Csre should be tonken to scc thot wells arc not dug
in "alkali® f{lats, as any water derived from these dopressions is too
highly mincralized for domestic use, In most instancos, however? the
water from wells dug beside sloughs, and boside impounded waters, is
suiteble for domestic use., These seopnge wells, however, arc readily
altfected by drought conditions and may boecome totally dry during such
periods,

The romaining wells in the towmship thet obtain water from
the glacial drift dorive their supply from wntor-boaring deposits that
occur at depths of 60 to 170 fect. The aguifers do not form a conbine
vous horizon, The water is usually "alkaline" and highly minorclized,
ené that from two wells only is-being uscd for domestic purposes. The

supply from gppreximately one-half thic wolls is inocdequate for lecal
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needs, A large supply of usable watsr ie not to be expected fram
the glacial drift in this township.

A pumber of wells throughout ths township derive water
from the underlying bedrock at depthe of 225 Lo 455 feet, or at
glevations of 1,715 to 1,455 fset sbove sea-level. The water framm
the wells included in this group is recorded as hard. Little or no
relationship is evident in the occurrence of the water-bearing sands
that form the aquifers for these wellc., With the execption of the
wells located in sections 22 and 24, however, it hes been necessary
to drill to elevations of at least 1,550 feet above sea-lovel before.
en aquifer was tapped, The supply of water from thesc bedroek wells,
with one exception, is more thean sufficient for local requirements.
The well in scotion 22 does not yicld an adequate supply of water,
but this well is partly clogged by sand and requires cleaning. The
water from the two shallowest wells is too highly mineralizcd to be
used for domestic purposes, but that from the other wells is used
for drinking &s well as for stock.

A Pew wells obtain soft water from bedrock aquifers at
depths ranging from 380 to 600 foot, or at elevations of 1,570 to
1,350 fect above sce-levols There does not appear to be any continuity
of the aguifers, It is probable, howsver, that if a woll is drilled
to elevations bhelow 1,450 feet above sca-level, soft wator would be
encounterod. The yield from this group of wells is abundant and tho'
water obtained is quite satisfactory for domestic purposes and stocis,

Vhoro dugouts can be econamically excavated thoy are
recommended for the collection and retention of surface water for
stock use. Shallow wells sunk beside the dugouts will yield adequate
supplies of water for domestic needi, The slightly mineralized surfaco
wetor is more beneficial to stock than the hizhly mincralized water

from drift wells,
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Tovmehip 28, Range 15

The suprface of this township is fairly lovol, but in
grall arcas inm thoe northwostern pert it becomes slightly rolling.
Flat, sarshy arcgs arc common throughout the ccntral part of the
townchip. ©mell areas in scetion 31,and in scetions 34 and 35, are
coverod by moraire. louldor elay or glacisl till underlics tho
romeincer of the township, but it is oxposed only in tho northeastaern
and northsostorn sections, being overlain by glacial lake cleys
throughout the remainder of the arca. The glacial lake doposits
probably excoed e thickness of 35 foot in some parts of tho arca.

The glacizl lske clays contain 1ittle or no vmtor, but
the deposits of morainc and till do contain water-bearing deposits,
$mell quantities of wator may bc obtaincd fram pockets of sand and
gravel that erc thought to occur in thu weathered zonc of the morainc
and exposed boulder clay. Thosa deposits, however, do not appear Lo
be very wmerous in this township, and they should be lecatod with
e swall hand auger prior to digging a shallow well. Should they be
encountered thoy will prebebly yield sufficiont wator for domostic
needs and a few hoad of stock,

Pockets of sand and pravel appsar to be of more frequent
oceurrence in the wnweathered zonce of tho drift, and in that part
inmediately uwnderlying the lake clays. A number of wells throughout
the towuship encounter these doposits at depths of 40 to 240 foet.

It is possible, however, that the 240-foot wcll in scction 34 may be
obtaining part of its supply from the bodrock. Thore is no evidonce

of relationshiy in the occurrence of these woter-bearing deposits in

the unweathercd part of the drift, and no general weter-bearing horizons
of large arcel extent are thought to be prosent in the uppor 150 feot

of the glacinl deposits. The supply from the wells and the quality of
the water vary considerably. Approximately ono-half the wells yield
sufficient water for local needs, but the water from most of them is

so highly mineralized that it should not bc uscd for domestic purposos,
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o wolls, ono located in the SE. ¥, scction 12, and @i
othor in the 88, %, scotion 34, obtnin woter from aquifurs ot dotus
of 220 and 240 fuct, or ot clevaticas of 1,745 end 1,770 foot above
soemlovole Botn wolls mre thought to be tapping wetcr~boaring soncs
in the belly Rivor formatienm. Simee it was nocossary to drill to
dopths of mere then 500 feot to obtein woter in the intorvoning 2ron
it is improbable that o genoral wntcr-bearing horizon oxists ot an
epproximate depth of 220 feet below tho surfaco. Tho supply froa the
wells is shupdspt snd tho water is under considerablc hydrostatic
pressure, tub it is so highly mincralized th#d it is uscd only for
stoclk,

fhireg wells, looatod in scetioms 13, 23, and 25, obtain
wator from aquifers in tho bedrock at depths of 400, 550, and 505
feeb, or ot clevations of 1,535, 1,400, end 1,455 fost above soo-
lewol, rospectively. Evon though the three wolls occur withio a
rediue of onoc mile it is herdly possible that thoy derive their wator
from o cormon aquifer, Watcr should be obtained throughout most of
this township from aquifors in the bedrock, if wells are sunk to
elevations below 1,458 fuot above suve=level, Tho supply from tho
threoe wolls is abundont, and the water is under sufficicnt hydro-
static preussure to rise at least 300 feet above the aquifor. Althov:h
it is rccorded as herd and "alkeline', it is used for domesbic pur .8
as well as stock,

In scme parts of this township it would be advisable anl
oconcmical to excavate dugouts for the collection and retention cf
surfece water for stock uses The dugout should be at least 12 feut
in depth in order to rotain sufficicent water to last throughout the
vear, Shallow wells surk near the impounded waters oftecn yield a
supply of wator that is sufficicnt for domostic purposcs, and the
quality of the weter smny be considerably superior to that obtainod from
dug or drilled wells, Where the topegrophy is suitablo, small dems nay

be constructed to rotein surface water.
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Tovmship 28, Reuge 13

Wiotor supplics in this township arc obteincd from wolls
sunk in the glecicl drift and underlying bodroek, ond fram dugouts,
The surface of the township is fairly leovoel, the difforeoneo in
¢lovation boing less than 50 foet. A deprossion or "alkali" flat
oceurs in parts of scctions 28, 29, 32, and 33. The villago of
Sovercign, in scotion 26, is at an clovation of approximately 1,920
foot above sca-lovel. The surface of tho township is covorod with
glaciol leke clays that overlio bouldor clay or glacial till. The
thicknoss of the lake deposits is not lmown, and they contain
little or no watoer,

A few small dopressions or sloughs thoat contnin wator in
the spring could be used for stock, Shollow wells sunk monr the
odgo of the dopressions may yisld small supplics of wotor for part
of the ycar, but since thoy are almost directly dependent on sccpage
theoy arc noticeably affocted by drought conditions. The only shallow
dug wells in this township are those thet have becn sunk boside
dugouts, These wells, when thoe dugout is of sufficiont size and
depth to contain wabter throughout the year, usually yicld a sufficicnt
supply of waber for houschold nevds and o few head of stock. The
wator is gemorally of superior guality to that obtained from deepor
wolls in the drift,

¥o wells arc recorded as obtaining water from sand lenscs
or beds in the lake clays, but two wells in section 30 are drawing
& supply from water-bearing sands thét occur in the underlying bouldoer
clay at dopths of 115 and 150 fuct, or at elevations of 1,835 and
1,80C fect above ses-lecvel. Water-bearing deposits in the glacial
till in this township appcar to be very sparscly distributed ond it
appears probeble that in most arcas the bedrock will have to be
penctrated beforc a water supply will be obtaeined. The 115=foot well

yicelds a sufficient supply of water for stock use, but it is so highly
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mineralized thet it cannot be used for domestic purposes. The water
from the 130~foot well also is unsuitablo for damestic use. Ancther
well, loeated in section 33, is drilled to = depth of 272 feet and
teps & saud acguifer at an elevation of 1,693 feet above sea-level.
Part of the water supply of this well may be obbtained from the
bedrock. Although the weter riscs 192 feot above the aquifer the
supply is said to be insufficient for stock nocds. This is probably
due to the fect thot the well requirss cleaning. The water hus o
bitter taste and is too highly mineralized for domsstic purposcs.
Most of the wells in this township obtain water from
aguilers in the Belly River formstion, The wells arce drilled ©o
depths ranging from 275 to 50D feet, and tap aquifers at elevations
of 1,876 to 1,450 feet above seoma-level. Thore appears to be 2o
fairly continuous water-bosring horizcn at an appreximate elevnbion
1,800 foet above seae-lovel, Some wolls, howover, hod to be drilled
100 feot deeper before encountering water, end in these lecations the
aguifer occurring at on clevation of 1,600 fect may hove thimnoed out,
or mfy have been passed through. In eny covent it should be possible

to obtain wator from the bedrock in all perts of the municipolity

"
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if? the welle sroe drilled bo depths of 300 Lo 500 fect.
The supply from all the wells drawing wiber from bodrock

;

aquifors is adsquate for loeal roguirements. Tho witer from the wells
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lovobud in the W, 4, coction 16, tho SV, 4, scebion 29, and the
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gection w6, is recordcd as soft, whorcas that from the remcinine wolls

Cv's

ig snid tc ve hard. The hard weter from throe wells is so hirhlv
minoralized that it is used only for stoek, but thalt Pfrom the cthor

wolls is used Tor driunking as well as stock ncuds,

A& few dugouts have been cxesvebod in this township end thoir
use 18 reooruiended in those scotions whore an adequate supply of wator
connot be ottained from wells. These artificial resorvoirs should be

at least 12 fect deop and of sulficient arccl oxtent to colleet and

rctain a sufficivat supply of surfacce wotur Por stock nceds throughout
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the year. Ghallow wells sunk nser the odno of the dugouts will ofben
yicld 2 supply of wober sufficicut for domcebic nuuds. Thv woitor
will, no doudt, bo of bethcr qualiby bhan Hhet obtninud from welils

sund: in tho drift cnd Bhe wpper part off the bodrock,

Pho surfeec of wost of this tuwmellp is fairly lovel, hut
an aroa consisting of verts of soetiws 7, #, 9, 15, 16, 17, ond 1i,
and o seall oroa in scction 32, is somovhed Billy or roliing, .and
stonos arce curmonly round on the suritec, Forts of scobions &, €,
end 185, rad ll of 17, are coverud by moersine, Yhc ruwtindor of the
orca is coverod by houvlder elay or gleoiel £ill, but with tho oxception
of an nrea surrounding thi wmorainnecover.d scotions and a small crod

in thi mortltestorn corner, tho bouldor cley is ovurloin by glacial
loke eliye, In some soctions the lake clays attain o thickness ol
50 fuet.

the rlecinl lake clays do uot contain water-hearing dencoiis,
\ few stullow wells, howvever, have Leea dupx, but they are located ncar
slougiis ond oliain their supply by direct secepege from the mirlace
vater, Iun yearg of svernge reinfall the supply from these wells is
adequate for -lemestic needs and a few head of steeck, but during wintorc
and drought periods lhe supply may becoms intermittent or tho wsllsz o
completoly vry. The water, unless corbaminated by polluted surface
waters, is usable for 2ll farm needs,

Pockete of sand and gravel occur within the weathered or
oxidized zono of the boulder clay and moraine where they are exposod
at the surfuco, Wells tapping these deposits are usually less than
35 feet deei. These wells are not so readily affected by drought
conditican, bub the supply of water obbained is no moru than sufficiont

for local nszcds., Tk water often contains a considerable amount of

minoral salts in solution, bubt it is suitable for drinking and Tor



Thareughout the towaship woter is obtained from the wabur-
boaring deposits in the unwoatherod zone of the boulder clay at
depths of from 65 to 150 feet. Although wolls tepping those deposits
are found 1n all varts of tho township, the deposits are not of largo
ercal cxtent as dry holes were sunk in sceticns 24 snd 26, and in
many other pertes of tho township it was nzccssary to drill into Tho
bedrock befors water was cncountsrid. Approximately one-half the
wells tapgping aquifers in the unweathered drift yield sufficient wetor
for stock nucds, but the othors yield inerdequate supplics for local
needs. Tho water is highly mineralized and thet from some of tho wolls
is uni'it for sither dowestic or stock purpcscs. Most of the water
would not be used for drinking if wator of hotber quality were avelil.ible.
L fewr wells scattered throughout tho townehip obtein weter,
From what is thought %o bo en aguifor in tho upper part of the bedrocic
at depths of 250 to 290 foet, or at elevations of 1,665 to 1,780 faot
sbove sea~lovel, The aquifers tapped by this gronp of wolls are nov
continuons tiaoughout the township, as it was necossary to drill
considorably dosper in sumo aroas beforc wator wos obtained. Howevur,
in the westera half of the township it appeers probablc that wells
drilled to an epproximetec clevetion of 1,700 feot should encountur
water-bearing horizcns, The yiuvid from tho wells is moro than 8oy te
sor ferw roguiranents, bat the wotor is highly wineralizoed and thnt
frow et loast twe wells is usod only for stock,
rour othory wolls in the township, located in the SE. and
oW, %43, seotion 2, the SW. 1, section %4, and the SW. %; section 23,
sunk to doptis of BEC, 460, 375, and 460 feot, rcspuctively, encouator
vetorsboarin, sends in the Belly Rivor formation at clevetions of
1,415, 1,405, 1,083, and 1,515 feot ebove son~level, rsspectivoly.
It has been imposeible to correlate the aquifoers of those wells an’
thery does not arpear to be a genoerel ageifor proescent throughout the
Bownship, altaough there should be wno difficulty in cncoumtering an

aequifer in ti.c hedreek at elevaticre below 1,450 foet above sca-level,
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The supply frowm those wells, with the omcopbion of thot in soetion
26, is morc thon sufficiont for farm noods, Tho 4 duficiont supply

jn tho woll in suebion 28 is duc in & lergo part to sond plugging
the cesing of the woll, and so rcdueing the flow of wotur. The
wetor from tio walls is reecrded o8 soft, ond tho wntor in tho wrell
located in scotion 24 combains so miuch minorzl salt in sclution vt
its use is liwmited Lo stock,

A fow dugouts havo becn cxecvrbed in this township, and
onc was roported to comtein 12 foet of wator and should provide
sufficient webor for stock throughout tho yoeer. Cthor dugoubs could
be cdvantagccusly and coonomicelly cxeovoted in this arge, and whoro
the wetor susply from wells is deficiunt thoy arc espocinlly
recormondcd. Shallow wells sunk buside cxisting dugouts will ofton
suprly cnough water for domostic purposcs, Tho quality of sueh water
should be sup.rior te most of that obhtained from drift sources in
this townsnip.

Tormship 29, Rango 15

Weter supplics in this towmship arc obbtained from dams,
dugouts, and from wells sunk into the glacial 4rift and into the
underlying bedrocks The wobor from thoe dams and dugouts is usud
exclusively for stock, Tht weter from wells is uscd for stock an
occesionnily for drinking. £ considorable amount of water is haulod
for domustic purposes.

The southwosbern poart of the township and a2 small area in
the southoostern cormer erc mantled by moraine and the ground surface
is quite hilly. Boulder clay is cxposed at the surfacce in o largo
erea in the southoastern part of the towmship ond along the northorn
edge of tho Bad ndlls, but elsewhore it is concecalced by glacianl lakc
clays. Tho glaciel leke cloys arc not thought to be more than 35 fout
thiecii. The leond surface of the lake clny and glacial tillecovercd

arocs is comperetivoly levsl. A norrow, mershy deprossion oxtonds “rom



section 4 towerds the northeastern corner, end the top soil in tais
low-lying area containe & considerakle emovnt of "plkali salts”,

Wells heve been sunk in the thra: types of glacisl deposits
shown on the map, but it is thought that thosc suni in the lake clays
obtain water from deposits of sand and gravel that oceur in the
underlying boulder clay. The depssits of moraine and glacisl till
eppear to have the same wator-bearing rroporties. In general they
consist of a fow feet of top soils a vweatvovod or oxidized zone of
clay that couteins a few seatitored deposits of water~bearing sexd or
gravel; and an umweatherod zome of woilder clay that extends to tho
bedrock and which contains scattcroed doposits of sand and gravel %
verying depths.

The vatur-boaring doposits in the woatherod zone of the
szlacial drift supply only e fow wells with water. Other shallow wells
sunk near impounded waters are deriving thoir supply elmost entirely

by direct ssepage, A prospective well site should be tested for

woter-boaring deposits by mecens of a swall aug

35

=ur beforce any expoense
is ineurred by digging. It is alwmost unncccssery to even tost tae
areas coverod by pglacial lakc clays for shallow water-boaring deposite,
a8 the lako clays end cven tho uppor wart of tho underlying drift do
not wusually conbein water. The supply from the shallow wells varios
considerably, cspocially theoso deponding on dircet scopage. Two of
the wolls supply sufficient water for stock needs, but it is too
highly winoraliszced for domestic purposcs. The othors yield an ine
adequate suypply, but the water is uscd for drinking os woll as stocis
The doposits of wator-bearing send and gravel in the lower
part or umwoathcrod part of the glscial drift supply most of the wells
in this towmehip., Wells in thu glacial lake~covercd ares arc tapping
these deposits. The wells rango in depth from 40 tc 240 fout, and it
- has been almost impossible to trace any rclationship between the

oceurrence of the difforent aguifers over large arcas, and thoy arc

ne doubt formod by individuel water-becaring deposits of small areal
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extent, Only o fow wells that tap doposits in tho unweathercd pars
of the drift yield an inadoguete supply for farm requircacnta, Most
of the wolls yicld wokcr that is so highly mincralizod that its use
is limitecd to stock, No doubt the wntcr wonld uet bo used for
domostic purposes if wnbor of bottor guality wero obteinablc within
reasonable hauling distancc.

. fwe wolls, Tocated in the &, 7, suction 14, and the SH, i
section 36, obtain weter from equifors in the Belly River formation
at dopths of 340 and 365 feet. The aguifers, howover, ara not ‘thought
to be corrclated, and they are located at elovations of 1,875 and
1,585 foet elbove sca-level, respeotively. #lthough the data on
bedrock aquifors sre not numerous, it 1s assuncd that wells drilled
to an clevation of 1,550 feet abeve soa-level should tep aquifers in

the bedrock., The supply from the twe wells is moro than adequate for

. farm poods, e ¥Nc waber is so highly cherged with minoral salts in

solution that it has boen found suitable only for stock., Wolls drilled
to greator depths would no doubt obbtein wator =f Debtbor gquality.

In the western part of the towaship tho topogrephy is
favourable for the construction of small dams, and two rosidents
have cmployed this means of impounding the surface water for stock
use. If dugouts are excavated, they should ve at lcast 12 font doop
in order to retain sufficieat surface water to last throughout tho
year. Wells sunk near water impounded by dams or dugouts will often
yield sufficient water for domestic purposes and it will no doubt be
of better guality thean that obtajned from the drift, or from theo
upper part of the bedrack,

Township 30U, Rengo 13

The surfeco of this township is fairly lovel, bub two small
depressions ocour in parts of sections i ard 6, and in part of section
35. Tho glacial leke clays mantle the untire township, But they are
nct thought to bo more than 50 foet th ick. Boulder clay or glacisl

till underlics the lake elays.
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Wator supplies aro obtaincd from dems, dugoubs, cnd frow
wells sunk into the glacinl drift and into the underlying hedrocis

With only ono recorded cxcoption, no wolls obtain wator
at shallow depths from wator-bearing doposits in thc glacial lako
cleys. A4 fow wells derive water by scopage from dugouts or sloughs,
but their yicld is directly depondant on the amount of water impoundod
in the roscrvoir,., The wotor in the well lowors as the wator in tho
slough or dvugouts decreascs. The water from those svepago wolls 1is
of fairly good quality and is generally superior to that obtained
from tho decpor drift wells.

The glecial till or boulder clay that underlies the lako
clay throughout thc municipality contains scattored pockets of watur-
bearing sand and gravel. These pockots have boen btapped by a numbtor
of wells in this township, at depths ranging from 50 to 180 fuoct.

Over small aroas the pockets eppear fcirly numcrous, but in no pard

of the township do they appear to form e gencral horizon covering more
than & squarc miles. It is possible that most of thc wolls tap
individval depositse. The discontinmuity of the wator-bearing sands

and gravcels is shown by the fact that dry holes were sunk in soctioan
53, and also by thc fact thet numerous wells scattored throughout tic
township had to be drilled into the bedrock before water-bearing so's
were tapped. Only a few of the drift wells yield inadequatc supplics
of wator for local needs, but almost all of tho wolls yield water that
is so highly charged with mincral salts in solution that it is cntiroly
unsatisfactory for drinking. The water that is boing used for drinizing
is highly mincralized, and would probably not be used if water of
better quelity wore obtainable within reasonable hauling distance.

Six wells in this township obtein wator from the Belly Riwer
formation at depths of 300 to 330 fout, and #hc water-bearing sonds aro
tapped at elevetions reanging frem 1,610 to 1,648 fect above sca=lovol.
Theso wells arc locatod im the NE. £, section, 2; NE. =, scction 3;

NE. %3 section 9; SE. %3 section 10; NE. %3 section 15; and the N, i)
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scetion 20, GOther wells drilled in this arce should” cncounter tho
same or similar aquifors, but the horizon~ may not be of larger arcnl
oxtent than the soctions mentioncd above. The supply from thieso
wolls is sbundent and the hydrostatic prossure raiscs the water to
within 100 fect of the surfoce. The water is hard, and thet from
one well is so highly mineralized that its use is limited to stock.
Two wells, located in the SE. %, section 2, and the ST. &,
section 9, obtain water from the Belly River formation at depths of
500 and 480 feet, or at elevations of 1,430 and 1,500 feet above
sea=level. From the information on hend it appears that the same
aguifer may be comon to the twe wells and water may be obtained from
this elevation at other localities iy fJe mmshig;: The supply from
both wells ie abundap® end th; hydrostatic pressure is sufficient to
raise the water 410 and 350 feet above the aquifers. The water is

goft and it can be used for domestic purposes as well as for steck.
Township 30, Range 14

The ground surfeace of the greater part of this township is
fairly level, but small hills occcur in sections 4, 5, and 6, and
Eaglehill creek has eroded its valley in the northwestern corner of
the township. The area is mauntled by glacial till or boulder c¢lay,
but it is overlain by glacial lake clays and is exposed omly in parts
of sections 4, 5, and 6, and in the valley of Baglehill croek. The
leke clavs are at least 50 feet thick in some parts of the area,

few wells in the northern part of the township ob¥ain
water within 30 feet of the surface. At least two of these walls
depend dircctly on surface water for their supply, but cne well in
section 31 hms btappeéd a deposit of water-~hearing gravel ot a depth
of 12 feet. The supply from this well does not appear to be readily
affected 5& periods of drought, but the supply from the others is
appreciably depleted during winters and drought perieds. The water frem
the shellow wells is generally suiteble for drinking, although carc

should be taken that no surface refuse is allowed to pollute it,

Whoen a shallow well is contemplatod the upper part of the drift should
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be prospoctod by moans of a small auger, so that weter-boaring
deposits may bo located before a well is duge. The glacial lake clays
will probably yield little or no water, but the underlying till or
boulder olay should contain scattcrod deposits of wator-beering sand
and gravel. Throughout thc township such deposits havo beon tapped

by & mumber of wells at depths ranging from 70 to 180 foot. Although
no dry holes were recorded there does not appear to be a generel or
continuous water-bearing horizon present throughout the township, as
the wolls vary greatly in depth, and in o few arcas they had to be
drilled into the bedrock beforc water was obtainod. Over small,

local areas, howcver, some correlation can be noted in the aquifers.
Such is the case in the N. %3 soction 16, S.'%, section 21, and part
of section 22, where the wells are sunk to depths of 72 to 1Q0 foct.
It may be possible that the two wells located in seCtions 4 and 9
derive their water from the same aquifer or from another local aquifcr,
the latter assumption probably being correct. Generally speaking,

the wells in the deeper drift in the southern part of the township
yield an adequate supply of water for local requirements, but a few of
the wells in the northorn half are deficient in supply. At best, onc-
half of the wells throughout the area yield water that is too highly
mineralized for domestic purposes. The remaining wells are being
used, but if water of better quality were obtainable stheir use would
undoubtedly be discontinued. The water from a well in secction 8 was
reported by the provincial analyst as satisfactory for drinking.

The aquifers in the Belly River formation im this township
are not continuous and wells tapping bedrock aquifers renge in.depth
from 270 to 450 feeb, and the aquifers occur at elevations of 1,490
to 1,700 feet above sea-lovel. It cannot be said that some of the
wells do not tép the same agquifcr, but it appears that they tap
separate water-bearing horizons. The aquifers are widely distributed
and water should be obteined from the bedrock if wells are sunk to

elevations of 1,500 feet above sea<level. It would probably be
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noecessary to sink a well ot loast nnother 100 foot to obtain softor

wator. The supply from thoe wells deriving wnter from tho boedrock

in this btownship is morc thon sdoguate for local ncudse. Tho weter

is undecr considorable hydrostatic prossurc end riescs at least 70

feet above tho aquifor.. The woter, although fairly highly minoral-

ized, is usod, with onc¢ cxocopticn, for drinking cs well as for stock,.
Scme of the residents find it ncccssary to haul drinking

water. Most of it is obtaincd from the well in Rosctown. Rosidents

in the castern half of the township haul water from wells closer to

thet vicinity. A fow dugouts have becn oxcavated in this township

and their use has boon found satisfactory. The dugouts should be

at least 12 feet deep in order to retain an adequate supply of surfoce

water for stock throughout the yoar. Shallow wells sunk beside the

dugouts often yiold a supply of wator that is sufficient for domestic

nceds. The wator from thosc wells, when it is not polluted by surfacc

waters, is generally superior to that cobtained from tho drift wells.

Township 30, Range 15

The ground surface of this township is fairly lovol.
Eaglehill crcek flows in an castorly direction slong the northern
part of the area, and its velley is from onc-half to one mile wide,
and over 50 feet dcep. Two small dopressions occur in scetions 11
and 12. The elevation along tho valloy flecor of Eaglehill creek is
less than 1,850 fect above sca-level, but throughout the remainder
of tho township it varies from 1,900 to 1,550 feet. Rosetown is et
an elevation of 1,928 feet above sca~level.

Boulder clay or glacial till mantles tho township, but it
is overlain by glacial lake clays and is only exposed in the wvelley
of Eaglehill creck. The lokc clays are ostimated to be 50 feet thick
in parts of the township.

Little or no water is obbtainod from the glacial lake clays,
but the undorlying boulder clay containg scattorod deposits of weter-

bearing sand and gravel. In the area along Eaglehill creck, whore
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the boulder elay is oxposcd, wells tap deposits of wntcrebooring
sand and gravel within 20 foot of tho surfoce. Twe of these wells
are springs that have been dug out and cribbed and the water flows
abevo tho surfecc. The watur-benring sands and gravols arc not
thought to be widely distributed; and smell tost ougers should bo
uscd to locato them prior to digging o welle. The supply from the
flowing weclls is morce than cdequatu for loccl nocds and the wotor is
used for drinking as well as stock.

Over the remainder of the township the wator that is
obtained is of wvery poor guality. Most of the wells obbtoin water
from deposits of water-bcering sand and gravel in thc boulder elay
thet underlics the lake clayse. The deposits ars encounterod at
depths of 60 to 138 fout. Over vory small crees it is possible to
trace out some relationship in tho occurronce of the aguifoers, but
ne genoral watcr-bearing horizons eppeor te bo present in this pert
of the drift. The deposits, howevor, oppeor to be fairly numerous
in most parts of thc township, as no dry heles wore recorded in
this range of depths The supply from all but twe wells is fairly
abundant, but the water from most of the wells is so highly mineral-
ized that it cannot be used for drinking or domcstic purposcs, as it
acts as a strong laxativo.

Wells located in the SW. %, soction 14, tho Mi. %, soction
32, and the NE. %, section 33, are obtaining wateor at depths of 160,
180, and 128 feoot, rospectively. They tap aquifers at elevations
of 1,765, 1,770, and 1,747 feet above sea-lovel, respoctively. A
hole drilled in soction 12 elso encountered an aguifer at a depth
of 185 feet, or at an elevation of 1,743 feet above sca-~leveol. It
is not known if the same equifer is common to the producing wells,
es no information is availablo on the inbtervening arca. The aquifers
may lie aﬁ the base of the drift, or occur within the upper part of

the bedrock, but the quality of the water leads to the belief that it
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is derived entirely from the glacial drift, The supply from two of
the wells is inadequate, but that from the wsll in section 33 is
sufficient for farm needs. The water contains such a concentration
of mineral salts in solution that its usé is confined to stook.

A 430-fcot well in sectiou 2% encountered a black sand
equifer in ‘the Belly River formation at an elovation of 1,480 feet
above sea-~level. The areal extent of thils aquifer is unimowm, but
it is probable that it should be encountered by other wells sunk
in this vicinity. The water rose to an elevation ef 1,840 feet
above sea-level 380 feet above the aquifer, but the fine sand of
the aquifer is plugging the well casing and the supply available
for use is reduced to such a degree that it is not sufficient for
local needs. The water is hard and although mineralized can be used
for drinking as well as for stock,

In section 12, at Rasetown, & well obtains water at a
depth of 500 feet. The sand aquifer was penetrated from a depth ef
488 feet to 500 feet and is located at an elevation of 1,440 feet
above sea-levels It seems very unusual but a second well drilled
within this immediate vicinity failed to tap the aguifer, and drilling
was finally discontinued at a depth of 1,008 feet, or at an elovation
of 928 feet above sea~level, This well may have passed through the
aguifer tapped by the 500-foot well, or the aguifer may have thinned
out or disappoared. It is unusual for an aquifer that yields such an
abundent supply of water, reported as 300 gallons & minutec, to be of
such small areal extent. The supply from the producing well is
sufficient for present needs. The water is soft and is quite
satisfactory for domestic purposes. It may not be usable for
irrigation.

Since there is ne shertage of weter for stock in this
townshin, dugouts have not buen used to eollect apnd sbore surface

wator. These artificial reccrveirs cco:ld be advanbageously asployed
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throughout thec arcn, Dams could also be constructed on Eaglehill
creck. The slightly mincralizod woter from these reserveirs is
more beneficinl for stock than the water fram the drift, and thoe
expenseo of exeavating a dugout is less than that of drilling into
the bedrock, Shallow wells dug beside tho impounded weters yield

water that is usable for domestic purpcses.
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STATISTICAL SUMMIRY OF YaLL INFOHMAYTON IN RURAL
MUNICIPALITY CF 7., ANDRLK » HO. 287, SASZATCHFEWAN

. oo oo e e e
Township| 28] 28|28, 29|29/ 29; 30|30|30 | Total No.

i -t + dn Buni-

West of 3rd meridian Rengo 13}14)15)/ 131415 1314|115 cipality
— dm e -

Total No. of Wells in Township 2823128, 24150] 311 3787|28 286

No. of wolls in bedrock 23\11] 51914 2 8! 7| 3| 92 i
No. of wells in glacial drift 5112(23] 65136129 59 30125 194 ;
No. of wells in alluvium O] 01 O ¢] O} O O] O] O 0 |
t
|
|

Permenency of Water Supply

No. with permonent supply 281232822 |36,29| 33(35/26 260

No. with intermittent supply 01 0 62 211 'EM‘ 2] 1 1D._-..~
No, dry holes 0] 0] 0y 0113] O 011 16
Types of Wells ‘
No, of flowing artesian wells 0] 0 O} 010l O O] 0} 2 2

No. of non-flowing artesien wells 251162121 {25121} 25{22 21 197

No. of non-artesion wells 31 71 7| 3{12{19{10(15! 4 71
Quelity of Vater -

¥o. with hard weater i25 18127120 3431 35(36|25 249

No. with soft wator Ts[s| 14|38 o 2|1 2] =21

No. with salty water "ol olol1]o0f o o 8| 0 1

No. with "elkeline" water 12! 8119| 9| 8{12{1223,20 12-5— )
Depths of Wells L“”'g"“;"""“ T | T

No. from O to 50 foot deep . 0 112 HEEEIEIR: L 42

No. fram 51 b 100 feet doep 20 7| o] ola| 8161815 | 89

No. from 101 to 150 feet deep 5| 8l 2 23 7 76| 5| 48

No. from 151 to 28) feet deep 1] 1|zlols 5 2[5l2, 18

No. from 201 to 500 foet deep 23] o] 2i18 h1{ 3l 8| 7| 2 81

No. from 501 to 1,000 feet deop 12|z 1)1 0 o] 0] 1

o. over 1,000 foet deep 5T ot ol olol 0 olo| o 0 .
_I_Iow the Water is Used |L -

No. usable for domestic purposes 15114 118{16 21 7( 1519} 7 142 E
No, not usable for danastic purpaacs! b-lém.s 16124| 26118 {20 128

No. msable far stock tes |23 [27 24 35| 30| 35 [37|e7 | 266

No. not usable for stock »E;hkfmmf 012 1 o G} O s
Sufficiency of Water Supply [ R A . T
No, sufficient for domestic nseds 28 |23 25 |22 35, 290 8515627 261

No. insufficient for domestic needs ‘ 01 0|0 Néﬂ ‘2“_"2“ ‘Zh «1 ;WOWH::_;_Q.:“: :__
No. sufficient for stock noeds 25 |18 |24 [20 5|24 !'":8. sz | 217 |
No. insufficient for stock needs r‘3 5 4-»-4 12 7‘ 1!. 6 -.S.-L-___SE.«._..__




ANALYSES AND QUALITY OF WATER

Gonoral Statoment

Semplos of water from repreosontativo wells in surface
deposits and bedrock woro teken for onalyses. Excopt as
othorwisc statod in the table of analyses thce samples woro
analysed in the leboratory of the Borings Division of tho
Goological Survey by the usual stendard mothods. The
quantitiocs of the following constituents were determined;
total dissolved mineral solids, calcium oxide, magncsium
oxide, sodium oxide by diffeorence, sulphate, chloride, and
alkalinity. Tho alkalinity referrod to here is the calcium
carbonate equivelent of all acid uwsed in ncutralizing the
carbonatcs of sodium, calcium, and magnesium. The results of
the analyses arc given in parts per million--that is, parts
by weight of the constitucnts in 1,000,000 parts of watcr;
for example, 1 ounce of material dissolved in 10 gallons of
water is equal to 625 parts per million, Thc samples were
not oxamined for bactorie, and thus o water that mey be
tormed suiteble for use on the basis of its mineral salt
content might be condomnod on account of its bacteria content.
Woters that are high in bacteria contont have usually been

polluted by surface waters,

Total Dissolved Mineral Solids

The term "total dissolved minersl solids" as here
used refers to the residue remaining when a sample of water
is evaporated to dryness, It is gonerally considered that
waters that have less than 1,000 parts per million of dissolved
solids are.suitable for ordinary uses, but in the Prairic
Provincos this figure is often exceeded, Nearly all waters
that contain moro than 1,000 parts per million of total solids

have a tasto due to the dissolved minersl matter. Residents



accustomed to tho wators may use those that have much more
thon 1,000 perts per million of dissolved solids without any
marked inconvenionce, although most persons not used to highly
mincralized water would find such waters highly objectionable.

Mineral Substances Present

Calcium and Magnesium

The calcium (Ca) end magnesium (Mg) content of water
is dissolved from rocks and soils, but mostly from limestone,
dolomite, and gypsum. The calcium and magnesium salts impart
hardness to water. The magnesium salts are laxative,
especielly magnesium sulphate (Epsom salts, MgS04), and they
are more detrimental to health than the lime or calcium salts,.
The calcium salts have no laxative or other doleterious
effects., The scale found on the inside of steam boilders and
tea~kettles is formed from theso mineral salts,

Sodium

The salts of sodium are next in importance to those
of caleium and magnesium. Of theso, sodium sulphate (Glauber's
salt, Na2804) is usually in excess of sodium chloride (common
salt, NaCl), These sodium salts are dissolved from rocks and
soils. When therc is a large smount of sodium sulphate present
the water is laxative and unfit for domestic use. Sodium

carbonate (Ne COS) "black alkali", sodium sulphate "white

2
alkeli", and sodium chloride are injurious to vegetation,
Sulphates

Sulphates (80,) are onc of the common constituents of
natural weter. The sulphate salts most commonly found are
sodium sulphate, magnosium sulphate, and calcium sulphate (CaSO4).

When the water contains lurge quantities of the sulphate of

sodium it is injurious to vegetation,



Chlorides

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

Iron

Iron (Fe) is dissolved from many rocks and the surface
deposits derived from them, and also from well casings, water
pipes, and other fixtures, More than Q.1 part per million
of iron in solution will settle as a red precipitate upon
exposure to the air., 4 water that contains a considerable
amount of iron will stain porcelain, enemelled 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 aecration wund filtration
of the water,

Hardness

Calcium and magnesium selts impart hardness to water.
Hardness of water is commonly recognized by its soap~destroying
powers as shown by the difficulty of obtaining lather with soap.
The total hardness of a water is the hardness of the water in
its original state, Total hardness is divided into "permanent
hardness" and "temporary hardness", Permanent herdness is the
hardness of the water remaining after the sample has been boiled
and it represents the umount of mineral salts that cannot be
removed by boiling. Temporary hardness is the difference
between the total hardness and the permanent hardness and
ropresents the amount of mineral salts that can be removed by
boiling. Temporary herdness is due mainly to the bicarbonates of
calcium and magnesium ond iron, and permenent hardness to the sulphates

and chlorides of calcium and magnesiume. The permanent hardness



can be partly eliminated by adding simple chemical softeners
such as ammonia or sodium carbonate, or many prepared softeners,
Woter that contains o large amount of sodium oarbonate and
s;all amounts of calecium end magnesium salts i8 soft, but if
the calcium and magnesium salts are present in large amounts
the water is hard. Water that has a total hardness of 300
parts per million or more is usuaslly classed as excessively
hard. Many of the Saskatchewan water samples have a total
hardness greatly in excess of 300 parts per million; when the
total hardness exceeded 3,000 purts per million no exact
hardness determination was made, Also no determination for
temporary hardness was made on waters having a total hardness
less than 50 parts per million. As the determinations of the
soap hardness in some cases were made after the semples had
been stored for some time, the temporary hardness of some oft
the waters as they com¢ from the wells probably is higher than

that given in the table of analyses.
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¥iator frum the Unconsolidatod Doposits

No samples of waber from the unconsolidated dopusits in
the muricipality of 8t. Androws were collected by the field pardy,
but one sample from a 70-fout well in township 30, range 15, was
analyscd by tho provineial annlyst erd the results aro recerded in
the zccompanying table. The followinz discuseion will, thorofors, of
nocossity bo besed on the results of samples anslyscd from surrounding
municipalitios, and to sane vxbtent on the quality of the water as
detorminced in the ficld.

The wabtor from wells that are dug near undrained deprossions
or cloughe, previding the dopressions are not "alkali flats", is as a
rulo modoratuly soft. This is alsc true of wells sunk ncar dugouts
and ncar wabter impounded by dams. The wator should be found satis-
Tactory for beth domestic and stock ueo, providing of ooursc that it
hos not become conteminntoed by surfuce waters contsining animel rofusg.
It is advisgblo to have such waters frogueontly tousted for buctoria
contont,

Only a fow wolls bap depesits of sand and gravel at shoallow
dopths in this municipality, nnd the water from them varivs from
comparatively soft to very hard. 1t also varice comsidorably in thoe
amount of minernl salts coutainod in solution. It is genorally uscd
for domestic purposcs with no apparent ill effoots. A fow wolls in
the nortvhwostern part of the aren arc fed dircgbly by spriags. Tho
water from theso has been founld enbtiroly satisfactory for domesstis
purpeses and for stock.

The wmter obtained from wells sunik irnbto the lower poxt of
the drift generally contains considerably more minoral salfs in soluticn
than the water from the shallow wells. Theo semple analyscd by the
provincial amalyst is from the degpor part of the drift. The analysis
is no doubt rather typical of the waters from this source, It is

doubtful if the water could bs used for drinkigg although it should dbe
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sutisfretory for stock. The wrtor fram a nuabor of thoe wieils

acriving vmetur Trom s

:

rt of Tho drift is boo highly miucrnl-
jawd for doemestic purpesvs, although the wrbers Lron wells loestud
in tho FE. U, sue. 30, and the B, ., ©oc. 33, tpe 29, ropge 15,
wore analysad in 1925, and were pronouncod suitobic fer drinking.

Yha woter is nod boing usced for dric

results of the Ranlyscs wers not ceeiindlo.  The wobor Ivom o wsll
in the . %, cuo. 8, Upe 30, renge i4, was cualysed by tho University
of Snaskoatehowma cxd proncaneud £it for drinking. In thin Somneidp,
howevor, good drinking wateor 1s herd te obinin fram the drift,

Wator fro: thoe Dedrack

No smmpleg of wator fromw the Belly River formation wors

']

eollected by the fiold perty, but cno stmplc wes analy:ud by tho
1

provincial apalyet and ocuother by the Cansdian Paeific Railwey
Compony at Winaiveg, Sample 2 skeuld be falrly roprosontetive of

L)

the soft wotor thst ig obioined frov tho bedrock. It dovs not contein

o perticularly high wotal digsolved sclid contemt, Tho seodiuvam enlis
arv prodominanis, Duc to thoe prozenss of HaglOg(sedium eorboncts),

»

the wator moy hnave o sodo btasto, but it is enbiroly srtisfactory Lo

[o}

domestie purpusss and st

tocks The rolotively lorge amount of sodiuvm

(&)

eartonato may, nowever, ronder it unfit fo
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ailso from the Belly Biver foruabion, wut it is quitc herd dus te the
salts of ecloium and - megnoshan.  Sach wotors should be formd guite
suitable for drinking. The water from the woll loccted in sex, &4,
the 2%, ronge 13, probobly will be vory eimilar e the sompls

~

. - ]
andlyscd.

P g -, 3 1ty semaen g S 3 stann s Py
A rezeor of wells in €hls vuaunleipality nro thought o be

Arewing thelr warber from She arper port of the Rolly Kiver formoasion,
end the water Jrom scoms of these welleo s oxbromely hard ond Lighly

win: rrlizeds A Loor of the wnbors svo uscetisfacbory for donestic nac

e

ond cro usod ondv for stoci,



NOTEs

Because of difficulties involved in reproduction, the
tables of well records referred to are not included with this
report. . Information regarding individual wells may be obitained

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